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Marconi Telegraph, The Theory of the.............. 


Allgemeine Electricitits Gesellschaft, Works of, 422 
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818, 853, 927 


Business Notices, 25, 63, 97, 133, 170, 207, 245, 314, 352, 
337, ay 458, 503, 738, 577, 615, 680, 710, 745, 784, 818, 


3 


Catalogues, &.: (J. D. F. Andrews d. Co.) 538, (Bar 
Lock Typewriter Co.) 246, (J. Beardshaw & Son) 422. 
„ & Co.) 171, (British Electric Transformer 
anufacturing Co.) 736, (British Thomson-Houston 
Co.) 784, 818, (Bullock Electric Manufacturing Co.) 
711, (Harry W. Cox) 134, (Cruto Incandescent Lamp 
Agency) 315, (Drake & Gorham) 421, (Edison & Swan 
Co.) 171, 819, 854, (Electrical Co.) 246, 578, 927, (General 

. Grigin & Sons) 353 
(Julius Harvey & Co.) 818, (J. H. Heathman c Co.) 
245, (Isenthal, Potzler & Co.) 503. (P. R. Jackson 4. 
Co.) 25, (Koerting «& Matheson) 854, (W. S. Laycock) 
630, (Joseph Levi & Co.) 854, (Mather & Platt) 851, 
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arris) 
503, (Schattner & Co.) 388, (Stewart blectrical Syndi- 
134, (Trusty Gas 
Works) 892, (Veri yx) 246, (Ward Leonard 
819, (Webster, Michelson ck Co.) 892, 
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Engine 
Electrie Co.) 
(Whitney Electrical Instrument Co.) 927 
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Dinner, 932 
Electrophone, The, 248 
Elliott Bros, New Works of, 25 
Engineering Amalgamation, 711 
Imperial Penny Post, 27, 131, 682 
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Journal of the Institution of Electrical Engineers, 612 


Lessing Carbons, 613 


Liquidations, 25, 63, 98, 133, 170, 207, 245, 281, 314, 352, 
388, 421, 458, 503, 538, 577, 612, 645, 680, 711, 745, 818, 


853, 827 
London County Council, Annual Estimates of, 65 
Marconi Patents, Infringement of, 927 
Micanite, Notice as to Infringement of Patent, 98 
Outing, Annual, 750 
Patent Amendment, 853 


Plant, &c., for Sale, 25, 63, 134, 170, 207, 245, 282, 315, 
353, 388, 421, 498, 503, 538, 612, 682, 711, 818, 853, 027 


Plant Required, 538, 577, 

Ruston, tor and Co.'s Works, 784 

Sax (Julius) and Co., 784 

Sales by Auction, &c., 027 

Universal Steam Engine, The, 578 
Water-Power for Disposal, 505 
Westinghouse Electric Co., New Works of, 98 
Wireless Telegraph Apparatus, 927 

Wiring Contractors, Proposed Union of, 29 
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Bangor, 24, 25 

Barcarrota (Spain), 457 

Barking, 502, 587, 645, 679, 710, 744, 783, 817. 852, S90 

Barnsley, 537, 610, 645, 679, 710, 783, 817, S52 

Barrow-in-Furness, 244, 2°0, 313, 421, 577 

Barton-upon-Irwell Guardians, 132, 170, 206, 420 

Battersea (London), 24, 62, 97, 132, 169, 206, 322, 
386, 419, 457, 502, 537, 576, 6 0, 744, 817, 591 

Beckenham, 356, 577 

Bein 24, 62, 133, 352, (Harbour Commissioners) 
457, 502 

Belgian Post and Telegraph Administration, 788 

Belgian State Railway Authorities, 357 

Bermondsey (London), 679, 710, 753 

Bexhill, 710 

Birkdale, 420, 457, 502, 537, 576 

Birkenhead, 62, 97, 132, 169, 206, 207, 744, 783, 817, 
852, 925, 928 

Blackburn, 710, 744 

Blackpool, 97, 206, 244, 281, 281, 502, 687, 576, 610, 
67⁰ 

Blackpool Masonic Hall, 206, 610 

Bloemíontein (South Africa), 045 

Bootle, 577, 745 

Bournemouth, 577 

Bradford, 97, 710, 926 

Bray, 732, $17 

Breslau (Germany), 276 

Bridgend, 96 

Bridgewater Trustees (London), 502, 611 

Brighouse, 420, 611 

Brighton, 96, 97, 182, 169, 7 

Bristol, 743 

Bristol Lunatic Asylum, 313 

British Electric Traction Co., 133 

Brussels, 97, 170 

Burton-on-Trent, 133, 386, 387, 42^, 457, 576 

Buxton, 206, 352 

Cadiz (Spain), 926 

Canterbury, 231 

Cape Town, 645 

Cardiff, 744, 783, 590 

ride 20s 537, 576, 610, 644, 679, 709, 710, 744, 745, 

83, SY 

Casar de Caseres (Spain), 352 

Cascaes (Portugal), 503 

Chatham, 25, 62 

Chelsea Electricity Co., 611 

Cheltenham, 611 

Chester, 25 

Chesterfield, 314 

Christiania Electricity Works, 133 

City and South London Railway Co., 25 

Clerkenwell (London), 783 

Clyde Navigation Trustees, 1£2, 281 

Colchester, 5% 

Colwyn Bay, 537, 576, 610, 745 

Constanza (Roumania), 926 

Cork Electric Tramways and Lighting Co., 170 

Coventry, 890 

Crewe, 61, 96, 132, 169, 206, 4:20, 503 

Croydon Guardians, 925 
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Darlington, 94, 61, 97, 132, 160, 420 

Darwen, 576, 610, 742, 890, 925 

Derby, 62, 138, 231 

Derby Guardians, 352, 387 

Devonport and District Tramways Co., 576, 610, 
644, 317 

Doncaster, 25, 503 

Dortmund, 852 

Dudley, 132, 169, 206, 244, 577 

Dundee, 420, 537, 576, 610, 783, 783, 890 

Ealing, 24, €2, 97, 170 

East Ham, 537, 576, 610, 644, 679, 710, 936 

East London (South Africa), 615. 891 

Edinburgh, 24, 61, 62, 97, 351, 420, 457, 502 

Enniskillen (Ireland), 97 

Epsom, 24, 61 

Exeter, 6? 

Faraworth (Bolton), 744, 783, 935 

Fleetwood, 21, 62, 97, 314, 852 | 

French Post and Telegraph Administration, 24, 62, 
97, 133, 170, 244, 817, 852 

G. P. O., 96, 169, 537, 676, 783, 817, 852, 890 

German Small Arms Authorities (3pandau), 281 

Glasgow, 96, 97, 135, 170, 206, 241, 813, 314, 351, 386, 
419, 457, 502, 537, 576, 610, 611, 644, 645, 679, 719, 
710, 744, 782, 862, 800, S91, 925, 936 
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Grays Thurrock (Essex), 645 

Great Eastern Railway Co., 62 

Gt. Grimsby, 24, 244, 313, 351, 386, 645 

Great Indian Peninsular Railway Co., 62 

Great Northern Railway Co. of Ireland. 133 

Great Western Railway Co., 890 

Hackney (London), 61, 96, 132, 169, 206, 244, 420, 
576, 610, 644, 679, 710, 926 

Halifax, 380, 420, 457, 502, 587, 679, 745 

Halifax Guardians, 132, 170, 206, 352 

Halle-a. S. A re 537 

Hammersmith (London), 24, 62, 62, 207, 281, 313, 
861, 576, 710, S17 

Pampevend (London), 24, 25, 62, 97, 244, $51, 
352, 503 

Hapton (Lancs.), 420, 611 

Hastings, 386, 420, 457, 576, 783, 891 

Havre (France), 313 

Heckmondwike, 644, 079, 710, 744 

Highland Railway Co., 280 | 

Hoylake and West Kirby, 890, 025 

uae creeds 206, 244, 281, 457, 679, 744, 782, 817, 
85 : 

Hull, 27 852 

Hull Central Higher Grade School, 313, 387 

Ilfracombe, 610, 644, 679, 710, 744, 925 

Ingleton, 537 

Irish Calcium Carbide Syndicate, 744 

Islington Guardians, 61, 97, 182, 169, 244, 314 

Islington (London), 852, 890, 925 

Jumet (Belgium), 206 

Kertch (Russia), 97 

Killarney, 421 

ae Lynn, 24, (Ferry Committee) 24, 62, 68, 97 
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Konigsberg (Prussia), 744 

Lanark, 926 

Lancashire and Yorkshire Railway Co., 817, 852 

Lancaster, 815 
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Leeds Guardians, 852 
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liverpool, 745, 452 
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5338 
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Luton, 644, G70, 710, 744 
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Mahora (Spain), 420 
Maidstone, 925 

Malmó (Sweden), 387 
Manchester, 132, 169, 244. 352. 386, 610, 817, 852 
Manchester Ship Canal Co., 386 

Margam Copper Works, 744, 783 
Mariapol (Russ’a), 206 
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Medina Sidonia (Spain), 133 

Mersey Dock and Harbour Board, $53 
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457, 502, 783 

Norwegia^ State Railways’ Admioistration, 502 

Nottingham, 552 

Oldham, 421, 502, 925 

Paddington (London) Guardians, 62 

Paisley, . 

Parana (Brazil), 97 
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6 

Reigate, 24, % 

Rochdale Guardians, 138 

Rotherham, 710, 744, 782, 817, 852 

Roumanian Post and Telegraph Authorities, 387 

Rue Ja (Spain), 133 

Runcorn, 679, 710, 744 788 

St. Anne's-on-the- Sea, 610, 644, 679, 710 
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St. Pancras (London), 24, 62, 96, 97, 132, 206, 281. 
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Salford School Board, 356, 420 
Sappemeer (Holland), 62 
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314, 351, 386, 572, 670, 784, $52 
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Stirling. 92; 

Sunderland. 356, 420, 457, , 610, 611, 753 

Swansea, 457, 72455, 782. 817, 85! 

Swansea Harbour Commissioners, 457 

Sydney (N.S. W.), 537 

Talavera (Spain), 25 

Taunton, . 132, 169, 645 

Tiflis (Russia), 610 

Tunbridge Wells, 745 

Tynemouth, 537, 7 1^" 

Uddingston (Glasgow), 783 

Ventnor, 877 

Vivian and Sons, 710 

Wallasey, 313, 351. 386, 420 

War Office, 420, 457 

Warrington, 313, 351, 352, 336, 420, 576 

Waterloo-with-Seuforth, 610, 552 

Watford, 170 

West Ham, 62, 157 

West Hartlepool, 576, 610, 645 

Whitehaven, 576 

Wigan, 457, 535, 817, 852, 502, 890, 925 

Wimbledon, 137, 352 

Wingate, ^03 

Winwick Asylum, 710, 744, 733 

Withington, 557 

Wolverhampton, 251, £11 

Woolley Collieries (Barusley), 214 

Wrexham, 690, 925 

Wyndham Theatre (London), 206, 244, 315 
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Companies (New Electrical, &c.), Registered. 


Akkumulatorenwerke '' Oberspree " (Berlin), 716 
Alliance Fire Apparatus (o., 932 

Anglian Cycle and Engineering Co., 430 

Anglo-Russian Syndicate, 650 

Anglo-Spanish Electricity Co., 468 

Automatic Electrical Advertising Syndicate, 140 
Barnsley and District Motor Car Co., 050 

Bell (Thomas) and Co.. 176 

Belliss and Morcom, 101 

BIA uoo! and Garatang Electric Light Railway Co., 


Blackwell (Robert W.) and Co., 716 

Brazilian Street Railway Co., 616 

British Electric Works Co. , 33 

British Westinghouse Electric Manufacturing Co., 463 

Britannia Stamping Co., 824 

Browett, Lindley and Co., 548 

Buenos Ayres Electric Tram ways Co., 04 

Bullers Telegraphic Construction Co., 176 

Burmah Electric Works Syndicate, 790 

City of Carlisle Electric Tramways Co., 358 

Cole, Marchent and Morley, 176 

Compagnie Générale des Tramways Anversois, 104 

Compagnie d'Enterprises Eléctriques de Para, 250 

Compagnie Francaise des Accumulateurs Eléctriques 
Union, 251 

County of Durham Electrical Power Distribution Co., 
69 


County of Surrey Electrical Power Distribution Co , 69 

D. H. Bonnella and Son, 214 

parlington Railway Plant and Foundry Co , 716 

Davy Improved Arc Lamp Syndicate, 650 

Deansgate Foundry, €85 

Deutsch Atlantische Telegraphen Ak'ien-G »sellschaft 
(Koln), 140 

District Electric Supply Co., 430 

Eadon (Moses) and Sons, 322 

Edwards Electrical Co., 790 

Electrical Castings and Fittings and Engineering (o., 548 

Electrical Corporation, 358 

Electrical Iodustries, 214 

Electrical Maintenance and Accessories Syndicate, 790 

Electrical Transmission Co., 584 

Electrical Wool Pulling Syndicate, 650 

Electric Battery Case and Fittings Syndicate, 616 

Electric Coin-Freed Meter Dimming Syndicate, 861 

Electric Lighting and Traction Co. of Australia, 650 

Electric Light Railways, 548 

Elmore’s Trust, 250 

English Electro- Metallurgical Co., 214 

Entwistle and Stephens, 176 

Epicyclic Manufacturing Co., 468 

Epstein Electric Accumulator Byndicate, 131 


Flexold Syndicate, 176 

French Victoria Accumulator Co., 508 
Galloways, 322 

General ‘Engineering Co., 463 
Giddings and Dacre, 790 

Giorgi, Arabia and Co., 322 


. Goodfellow, Banjamin, 430 


, Pulford Bros., 


Gram phone, 716 

Helios Electrical Construction Co., 353 

Hill (Henry) and Co., 650] 

Horsfall Destructor Co., 176 

Imatra Water Power Co., 176 

Jrish Electric Railways Co , 897 

Kalgoorlie Electric Power and Lighting Corporation, 


616 

La Capital Traction and Electric Co. (Buenos Ay1e3), 
251 

Leeds Electrical Supply Co., 

Leicester Motor Car € »., 861 

Lisbon Electric Tramway Co., 508 

Lloyd Manufactating Co., 250 

London Electrical Fittings Co , 286 

Marine Propulsion and Electrical Generatioa Syndi- 
cate, 176 

Maxim Electrical and Engineering Export Co, 

Maxim (Hiram S ) Automobile Syndicate, 933 

Mechanical and Electrical Power Co., 215 

Midland Electric il and Engineering Tool C9., 824 

Middleton Engineering Works, 256 

Morecambe Electric Launch and Power Syndicate, 
176 

Mosers, 176 

Nalder Bros. and Thompson, 215 

Newcastle Engineering Co., 458 

Newcastle-upon-Tyne aud District Motor Car Co., 
923 

New Light Co., 104 

Norddeutsche Scekabel Aktiengesellschaft, 250 

North Metropolitan Elecaical Power Distribution Co., 


250 


101 


69 
Norwich Mutual Telephone Co., 358 
Omniscope Syndicate, 430 
Parsons Foreign Patents Co., 616 
Passenger Communication Co., 176 
Perfect Are Lamp and Accessories Co., 718 
Portuguese Tramway Coustractiog Co., 650 
Prism Globe Co., 933 
252 
Queen's Dock Electric Works, 548 
Kennie and Prosser, 176 
Renewable Electric Lamp Co., 543 
Rhea Insulite Syndicate, 468 
Rhodes (D.) and Co., 322 
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Rhodes (Joseph) and Sons, 650 

River Plate Construction Co., 617 

Road and Uramear Electric Traction, 322 

Rowland (B. R) and €», 861 

St. Helens Cable Co , 322 

Sampson and Co, 176 

Sax (.Fulius) and Co, 855 

Scottish Wireless Electric Syndicate, 7 

Seebohm and Dieckstahl, 752 

Shanghai Tramways 3yudicato, 214 

Sharpe and Co., 430 

Shipham and Co. , 430 

Sloan Electrical Co., 33 

Smoke Consumer Co., 617 

Snetzlers, 176 

Societa Italiana per Industrie Elletrische (Spezia), 
329 

Southern 
548 

South Staffordshire Tramways (Lessee) Co., 555 

Standard Tool Co., 716 

Stephenson (Robert) and Co., 508 

Street Lighting C»., 716 

Sturtevant Engineeriog Co., 548 

Sun Electrical Co., 617 

Sykes (W. R.) Interlocking Signal Co., 322 

Taylor (Samuel), 659 

Tavside Electric and Gas Light Co., 430 

Tel-pan'ograph Syndicate, 463 

Telephone and S4 itchbeard (Continental) Syndi-ate, 
60 

Thames Valley Motor Co., 790 

Totnes Electricity Supply Co., 358 

Traction Co. of the United Kingdom, 824 

Tyneside Electric Power Co., 256 

Urmson and Thomson, 933 

United Kingdom Tramway, Light Railway and Elec- 
trical Co., 322 

Wearda!e Steel, Coal and ok Co., 897 

West Londoa and Provincial Electric Supply Co., 149, 
933 

Western Teleg aph Co., 358 

Westminster Automatic Telephone Syndicate, 508 

Westininster Works, 753 

West of England Electric Installation Co, 933 

Weston-tuper-Mare aud District Electric Supply Cu., 
250 

White and Poppe, 897 

Whiteley (William), 286 

Wilsons and du 322 

Witney Syndicate, 25 

Woodhouse and faille Riviera Electricity Co., 430 

World Gas and Electric Syndicate, 561 


92, 795 


E'ectrical Installation and Wirisg Co., 
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Companies’ Meetings, Reports, Dividends, Statutory Returns, &c. 


Accrirgt^n Corporation Steam Tramways Co.—215, 322 

Accumulatorenfabrik Aktiengesellsch aft Hagen- 897 

African Direct Telegraph Co. —33, Stat. 322 

African Transcontinental Telegraph Co. 359 

Alderley and Wilmslow Electric Supply — 68 

Allgemeine Ele ktricitiits Gesellschaft —140 

Altrincham Electric Supply —Stat. 322 

Aluminium Co.-- 140, 287, Rpt. 603 

Amazon Telegraph Co.--250, 287 

American Copper Combine—104 

American Motor In:iustry, The —141 

Anglo-American Telegraph Company—693, Rpt. 547, 
Mtg. 552, Div. 861 

Anglo Argentine Tramways Co. — 68 

Anglo-Portuguese Telephone Co,—Stat. 140 

Armstrong (Sir W. G.), Whitworth and Co,—791 

Aron Electricity Mcter— Stat. 176 

Augusta Railway and Electric Co. —395 

Austro-Hungarian Electric Trust —140 

Automatic Telephone Co. — 104, 176 

Babcock and Wilcox— 685 

Rank fur Elektrische Unternehmungen (Zurich)—790 

Barcelona Tramways Co. — Rpt. 650, Mtg. 684, 933 

Belliss and Morcom —359 

Birmingham Electric Supply Co. —177, 250 

Birmingham Omnibus Co.— 654 

Blackpool and Fleetwood Tramroad Co.— Rpt. 584, 
Mtg. 616 

Blake and Knowles Steam Pump Works —250 

Bordeaux Tramways and Omnibus Co. — 286 

Bournemouth and District Electric Supply Co.—Stat. 
10 


1 

Beurnemou-h and Poole Electricity Supply Co. — 518 

Erszilian Submarine Telegraph Co. —Kpt. 67, Mtg. 101, 
Div. 251, 890, Stat. 286, 322, Rpt. 932 

Bristol Tramways and Carrisge Co. —408 

Bristol Wagon and Carriage Works Co. —321 

British Aluminium Co.—168, Rpt. 429, Mtg. 467, 608, 
Stat, 790 

British Columbia Electric Railway Co.—68, Rpt. 286, 
Mtg. 321, 685, 861 

British Electric Tracticn Co. —101, Stat. 177, 509, Rpt. 


824 

British Electric Transformer Manufacturing Co.— 
Mtg. 615, Stat. 825 

British Electric Works Co.—32, 616, Stat, 825 

British Insulated Wire Co. —Stat. 140, 430 

British North Borneo Co. —463 

British Schuckert Co. — Stat. 140 

British Thomson-Houstcn Co.—Rpt. 394, Mtg. 429, 
Stat, 651 

british Westinghouse Electric and Manufacturing Co.— 
%, 417, 430, 434, 454, Mtg. 583 

Brochie-Pell Arc Lamp —R pt. 63, Mtg. 103, Stat. 286 

Frowett. Lindley and Co.—548 

Brush Electrical Engineering Co.— Div. 651, Rpt. 684, 
Mtg. 751 

Buenos Ayres atid Belgrano Tramway Electric Co. — 
Stat. 250 

Buenos Ayres Grand National Tramways Co.—394 

Ru lers—4168 

Buluwayo—250 

Calcutta Electric Supply Corporation —Rpt. 68. Mtg. 139, 
Stat. 286 

Californian Power Transmission Sclieme--430 

Callenders Cable and Const:uc:ion Co —251, Mtg. 
320, Stat. £03 

Cambridge Electric Supply Co. —105 

Cape Electric Tramways —359, 017 

Castner-Kellner Alkali Co. — Rpt. 175, Mtg. 214 

Central London Railway Co.—46s, Rpt. 507, Mtg. 546, 617 

Chadburn's (Ship) Telegraph Co,—251, Stat. 286, Mtg. 
322, 753, 861 

Chamberlain and Hookham —Mtg. 68, 286, Stat. 286 

Charing Cross and Strand Electricity Supply Corpora ; 
tion— Stat. 140, 508 

Chelsea Electricity Supply Co. — Stat. 140, 251, 790 

Chili Telephone Co.—Hpt. 507, Mtg. 544, Stat, 716 

Chin esische Elektricitita Gesellschaft —140 

Chloride Electrical Storage Syndicate — Rpt. 650, Mtg. 
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Cie Francaise des Cables Télégraphiques - 684 


City and South London Railway Co.— 68 463, Rpt. 507, 


Mtg. 545,923 
City of Carlisle Electric Tramways Co. — 395, 752 


City of London Electric Lighting Co.— 237, 395, Rpt. 


547, 518 
Clontarf and Hill of Howth Tramroad Co.—215 
Commercial Cable Co.—251, 716 
Commercial Development Corporation— Mtg 932 
Compania Nacional de Teléfonos (Chili) 64 


Consolidated Telephone Construction aud Manufac- 


turing Co.—-430, Mtg. 500 


Cotsworth Arc Lamp and Electric Lighting Syndicate — 


Mtg. 507 


County of London and Brush Provincial Electric 


Lightiug Co.— 227, 508 
Coventry Electric Tramways Co.—573 


Coventry Gas Fittings, Electrical and Engineering 


Co.— 504, Stat. 716 

Crompton and Co.—R pt. 355, Mtg. 458, Stat. 651 

Croydon Tramways Co. — 933 

Cuba Submarine Telegraph Co.—Mtg. 31, Stat. 259, 
Div. 536, Rpt. 932 

D. P. Battery Co.—Mtg. 503, Stat. 716 

Davis and Iimmins—-Mtg. 321, 716 

Deutsche Gesellschaft tür Elektrieche 
mungen—Ssy7 

Direct Spanish Telegraph Co.—Stat. 177, 790 


Direct United States Cable Co. 430, Rpt. 467, Mtg. £05, 


Div. 825 

Direct West India Cable Co.— 824 

Dover Electricity Supply Co.—stat. 140 

Dublin and Lucan Steam Tramways Co. — 650 

Dublin United Tramways Co.—141, 508. Rpt. 616, Mtg 
650 


Unterneh- 


PA Stourbridge and District Electric Traction Co. 

—1 

Eastbourne Electric Light Co.—St at. 250 

Eastern Extension. Australasia and China Telegraph 
Co. — Mte. 29, Stat. 20, 322, 462, Div. 825 

Eastern Telegraph Co.— Div. 895, 436, 825, Mtg. 429, 
43.1, 462, 168, 539 

Edison and Swan United Electric Light Co. — Rpt. 467, 
Mtg. 516, Stat. 716 

Edmundson's Electricity Corporation 430, Rpt. 467, 
Mtg. 547, Stat. 710,753 

Electric and (eneral Investment Co. —Rpt. 286, Mt g. 
357, Stat. 585 

Electric Construction Co. 359, Rpt. 394, Mtg. 427, 
Stat. 651 

Electric Lighting and Traction Co. of Austra!i1— 685 

Electric Organ Co.—'41, 394 

Electric Resistance and Heating Co.— 433, 468, 471, 4U7, 
512.515 

Electric Timber Seasoning and Preservation Co.—105 

Electrical Castir gs and Engineering Co.—515 

Electrical Co. — 430 

Electrical Power Storage Co.—R pt. $94, Mtg. 425, Stat. 
790 

Elektra Maatschappij voor Electricet (Amsterdam) - 215 

Elektricitats Aktien Gesellschaft vorm. Schuckert and 
Co. — 130 

Elektriciti*s Gesellschaft vorm. W. Lahmeyer and Co., 
— 251, 359 

Elektricititswerke Aktiengesellschaft vorm. O. L. 
Kummer and Co. — 140 

Elmore Amalgamation, Proposed —68, 19% 323, 357, 468, 
578 

Elmore's German and Austro-Hungarian Metal Co.— 
Mtg 32, Stat. 250 

Eluiore's Metall Aktiengesellschaft —716 

Elmore's Trust —791 

Engineering Amalgamati n—287 

English Eiectru- Metallurgical Co. 150 

Kvered and Co, —79L 

Folkestone Electricity Supply Co.—Stat. 250 

Galloway's - 322 

Gauz and Co. — 104 

General Electric Co. of America —33, 104. 123, 177, 430, 
101 

German-Austrian Mannesmann Tube Works—716 

German Electrical Companies, Amalgamation of, 207 

Gittre Electro-Chemical and Power Co. — Mtg. 139 

Glasgow and District Subway Co.—s20 

Globe Telegraph and Trust Co.—Kpt. 467, Mtg. 643, 
Stat. 753, Div. 893 

Glover (W. T.) and Co.—105 

Gluhlampenfabrik Hard —716 

Great Northern and City Railway Co.—Rpt. 508, 548 

Great Northern Telegraph Co.—Mtg. 67, 69, 287 

Greenwood and Batley - 394 Stat. 753 

Guildford Electricity Supply Co.—Stat. 250 

Gutta Eercr.a Corgoratiou —791 

Halifax and Bermudas Cable Co,—S24 

Hamblet’s Blue Brick Co.— 214, 933 

Hampstead Electric supply Co. —69, 322, 335, 469, 503, 
616, 685 

Harrow Electric Light and Power Co. - Rpt. 214 

Hawaiian Tramway (o,—s24 

Henley 's (W. T.) Telegraph Worzs Co. - 503, Mtg. 518, 
512, 753 

Hobart Electric Tramways Co.— 548, 

Holland—431 


Hong Kong Electric Co. —651 


Hooper's Telegraph and India Rubber Works —Stat. 
452 

Horsfall Destructor Co.—469, 549 

House to House Electric Ligut Supply Co.—3tat. 177, 
Mtg. 508, 650 

Hove Electric Lighting Co. — Stat. 140, 617 g 

India Rubber, Gutta Percha and Telegraph Works Co. — 
Mtg. 333 

Indo-European Telegraph Co.— Mtg. 30, Stat. 250, 933 

Ingleton bleetrie Lighting and Power Co.— 358 

Internationale Druckluft und Elektricitats Gesellschaft 
—287 

Internationale Elektricitiits Gesellschaft (Vienna) 431 

Isle of Man Jram ways aud Electric Power €», —*07 

Jandus Are Lamp and Electric Co. —430 

Kalgoorlie Electric Power aud Lighting Corporation — 
716. 791, 825 

Kensington and Knightsbridge Electric Lighting Co.— 
508 

Kidderminster and District Electric Lighting and 
Traction Co. — 469 

La Capital Tramways (0.825 

Laud und See Kabelwerke (Koln- Nippes) —251 

Langdon-Davies Electric Motor Co. — Mtg. 505, Stat. 
718 

Le:mington and Warwick Tramways and Omnibus Co. 
— Oso 

Leslie and Co.—323 

Limited Liability Companies struck off Register, 510 

Liverpool Overhead Railway Co. — 500, Ept. 543, 557, 
Mtg. 616 

London Electric Supp'y Corporation—502, 519 

London Platino-Brazilian Telegraph Co.—Mtg. 102, 
Stat. 431 

London United Tramways - 509 

Manchester Electrical Works 685 

Mather and Platt - 651, 684 

Measures Bros. - 105 

Mersey Railway €o.— 860. 

Metropolitan District Railway Co.—518 

Metropolitan Electric Supply Co.—Stat. 110, 395, 519, 
585 

Metropolitan Railway Co. — 509, 518 i 

Mexico Electric Traniways—Kpt. 321, 822, 358 

Mix and Gen: st (Berlin) 104, 753 

Monte Video Telephone Co. —Rpt. 

Montreal Street Kuilway Co. —65 
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Municipal Loans —(Durban) 69, (Leeds) 251, (Newcastle- 
on- Tyne) 898 

National Electric Free Wiring Co.—Stat. 250 

National Telephone Co.—2s7, Div. 468, 509, Rpt. 517, 
Mtg. 553 

Nernst Electric Ligh*'— Mtg. 320, Stat. 608 

Nernst Lamp 7/5", 462, 547, 650 

Newcastle Electric Lighting Companies - 6:7 

New General Traction Co.—Rpt. 63, Mtg. 104, 951, 
Stat. 322 

New Zealand Rlectrical Syndicate—33, Div. 897 

Northallerton Electric Light and Power Co.—Stat. 140 

Northampton Electric Light and Power Co. —2114 

Norwich Electricity Supply €o. —717 

Ogmore Valley Electric Light and Power Co. —Stat. 110 

Oldham. Ashton and Hyde Electric Tramway - Mtg. 
392, Stat. 617 

PES Telephone and Electric Co. —Mtz. 31, Stat. 
250 

Ost- Europai:che Telegraphen Gesellschaft—509, 897 

Oswestry Electric Lighting and Power Co.—Rpt. 104, 
Mtg. 140, 518, 617 

Oxford Electric Co.—Stat. 140 

Parker, Thomas—Kpt. 358, 394 

Phaeton Electrical Co. — 395 

Phosphor Bronze C.- 617 

Pontypool Electric Light and Power Co —Stat 140 

Kand Central Electric Works—Rpt. 140, Mtg. 175 

Renewable Electric Lamp Co.—549 

Reuter's Telegram Co. —105, 176, 825 

River Plate Electric Light aud Traction Co. —717 

Rockhampton (Queensland) Gas and Coke Co. —519, 790 

Royal Electric Company of Montreal —237, 753, set 

Royce (F. H.) and ''o. —:3)8, 585, Stat 651 

Russia ( K/octric Joint Stock Enterprise in) 710, (English 
Capital in) 791 

Ruston, Proctor and Co.—177 

Sanitas Co. — 585 

Scott-Janney Electric (o. —753 

Siemens aud Halske Acti :n Gesellschaft — 717 

Smithfleld Markets Electric Supply Co. —175 

Société Eclairage Electrique d'Ixelles et Extensions 
(Brussels) — 4690 

Société Industrielle des Telephones —214 

Societé R. Alioth (Basle)—597 

South American Cable Co.—105 

South Lond on Electric Supply Corporation—Stat. 140 

Southport Tramways Co.—176 

Stanley Electric Manufacturing Co. (U.3.A.)—497 

St. Helens Cable Co.—359 

St. James's and Pall Mall Electric Light Co.—33, 431, 897 

Stock Exchange Notices -(dlumintim Co.) 825, (Aron 
Electricity Meter) 105, 177, 431, (British Columbia 
Electric Radway Co.) „ Electric Traction 
Co.) 99, (British Insulated Wire Co) 177, 251, 395, 
(British Westinghouse Electric and Manufacturing 
Co.) 635, (Callender’s Cabl^ and Construction Co.) 141, 
(Chadburn's | Ship] Telegraph Co.) 359, 519, (Charing 
Cross and Strand Electricitu Supply Corporation) 287, 
717. 861, (City and South London Railway Co.) 177, 
215, (County of London an Brush Provincia! Electric 
Light Co.)09, (Daris aud Tanmeins) 359, (Dote ton and 
Co) 141, (Edinumndson's Electricity Corporation) 33, 
717, 825, 8:1, (Alectric Construction. Co.) 141, 287, 
(Electric Lighting and Traction Co. of Auxtralia) 825, 
(Folk stone Blectricity Supply Co.) 69, (Giglre Electro- 
Chemical nnd Power Co.) 585, 825, (Hai vetead Electric 
Supply Co.) 651, (Hiram S. Mazim Electrical Corpora- 
tion) 105, 177, (linperial Tramicaus Co.) 585, 717, 
(Kalgoorlie Power Syndicate) 322, (Mather and Platt) 
359, 431, (Nernst Blectrie Light) 359, 8 25, (Metropolitan 
KI ectric Supply Co.) 897, (Pearson Fire Alarin Seen) 
251, 359, (Potteries Electric Traction Co.) 69, (Sit R- 
felt Markets Electric Co) 105, (Telegraph Manu/fac- 
turing Co.) 322, 431, (l'aited. River Plate Tel-phone 
Co.), 897, (Volenite) 753, 791, (Westminster Elect ric 
Supply Corporation) 215, 287, (Wulans and Rolanson) 
651, 717 


„Stat. 617 


Submarine Cables Trust - Mtg. 32, 469, 548, 861 


Switzerland, New Electric Works in—791 

Syndicate of El-ctrical Eugineers—Stat. 322 

Telegraph Construction and Maintenance C5. —431, 466 

Te'ez.aph Manufacturing Co.—177, 215, Rpt. 250, 
Mig. 235, 753 

Thames Iron Works ani Shipbuildlog Co. —251 

Iramways Union Co. — 717, 752 

Transvaal, Electric Tra:tion in -104 

Tynemonta aud D strict Electric Traction Co. —896 

Union L:ght and Power Co. —395 

United River Plate Telephone Co.—R pt. 358, Mtg. 391, 

United States-Cuban Cable, New 141 (431 

Vereinigte E'ektrizitats Ges :llschaft —287 

Waterloo and City Railway Co, —409, Rpt. 518, Mtz. 533 

Welsbach Iucandescent Gas Light Co.— 251 

West African Telegraph Co. —431, Mtg. 486, 651, Stat. 716 

West Coast of America Telegraph Co.—Kpt. 67, Mtg. 
102, Stat. 322 

Westcra and Brazilian Tel-graph Co. --33, Rpt. 67, Mtg, 
102, Rev. 141, Stat. 372, Div. 896 Rpt. 932 

Western Union Telegraph Co. -257. t 09, 753, £07 

We:t India and Panama Teiegraph Co.— piv. 105, Rpt. 
175, Mtg. 213, Rev. 105, Stat. 468 

West London and Piovincial Electric Supply Co.— 323, 
358, 395, 752 

Westminster Elect'ic Supply Corporation —509, 585 

Willans and Robinson—141, Stat. 177, Rpt. 790, Mtg. 
860 l 

Wilson Manufacturing Co. - Stat. 33 

Winchester Electri: Light aud Power Co.—932 

Windermere and District Electricity Supply Co.—Stat. 
140 

Windsor Electrical Installation Co. — Stat. 140 

Woodhouse and Baillie Riviera Electricity Co.«-431 

Woodlands Electric Co. — Stat. 432 

Woolwich District Electric Light Co. —Stat. 322 

Yorkshire House to House Electricity Co.— 256 
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NOTES. 


— — 

Tue following important announcement appeared in The 
Times of yesterday regarding the Pacific Cable scheme. Up 
to going to press we have no confirmation of the report or of 
any definitive action of the British Government in the 
matter: | 

We understand that a decision has been reached in the matter of the 
Pacific cable scheme, and that Her Majesty’s Government have decided to 
contribute, in the form of a yearly subsidy, the full amount which they 
have been recommended under the report of the Pacific Cable Committee 
of 1896 to guarantee for the construction of an all-British cable running 
from Vancouver by Fanning Island and Fiji to Norfolk Island, whence it 
will branch to Queensland and New Zealand. 

— — 


A DEVELOPMENY? of more than usual interest, and one that 
should be of supreme importance, is announced this week in 
connection with Marconi telegraphy ; namely, that cross- 
signalling bas been eliminated. Undoubtedly the interference 
liable to arise from wireless stations, other than a given pair 
geeking communication, has hitherto been one of the most 
serious of obstacles to the multiplication of stations. We 
understand that arrangements have been successfully intro- 
duced, at the South Foreland group of three stations, to 
prevent all such interference. Considerable curiosity will, 
we are sure, be evinced in scientific and telegraphic circles 


as to how Mr. Marcosi has accomplished this latest feat. 
i — — 


Two articles which we publish this week describe methods, 
based on the same princip'e and practically identical, for detect- 
ing a submarine cable fault when it comes on board while 
picking up. So far as faults of low resistance are concerned 
no new method is needed, for, as Mr. Mureny truly points 


out, these can easily be watched by the means usually 
employed, but if the method, as seems probable, can be applied 
successfully to faults of high resistance, it will materially 
assist the submarine cable electrician in his repairing work, 
The idea of using the auxiliary coil as the inducing winding, 
and the cable itself as the secondary, originates, we believe, 
with Mr. Murruy, and there is no doubt that his arrangement 
of the apparatus is likely to assure the greater sensibility, and 
therefore detect faults of higher resistance. It must be 
remembered, however, that although he has obtained good 
results with faults of 5,000 to 10,(00 ohms, this appears to 
have been chiefly on a laboratory scale, the faults being 
artificial ones. In practice, the telephone or galvanometer 
placed in the cable circuit is shunted by an extremely low 
resistance, viz., the earth connection made by the sheathing 
of the cable. We commend the method also to the attention 
of cable manufacturers, as it should be applicable in the 
factory alike to telegraph and electric light cables. In such 
an application, of course, its sensibility would be increased by 
insulating the drums. 


Neary two years ago was published the Second Interim 
Report to Her Majesty’s Principal Seerctary of State for the 
Home Department of the Departmental Committee appointed 
to enquire into and report on Certain Miscellaneous 
Dangerous Trades." This report dealt with electricity 
generating stations and sub-stations, and concluded with a 
long list of recommended regulations. It will be remembered 
that the observance of some of these, as, for instance, of the 
rules relating to the protection of metal charged at high 
pressure, would have necessitated new departures in central 
station practice. As, however, nothing has been done with 
regard to the enforcement of these regulations by the Home 
Office, and as no ‘specially qualified person" has been 
retained “ to advise the Secretary of State or Her Majesty's 
Chief Inspector of Factories on matters requiring technical 
knowledge of electricity,“ as recommended by the Com- 
mittee, high-pressure stations are still being built or extended 
on more or less the old lines. It would be satisfactory to 
know, therefore, whether the Home Office intends to take any 
action in the matter, and ifso, when? And it is to be hoped 
that the Council of the Municipal Electrical Association, to 
whom the general meeting has relegated the question for con- 
sideration, will obtain some definite assurance from those in 
authority. 
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Ir the proper study of mankind is man, the efficiency of 
man should be an appropriate study for engineers. A Paper 
recently read before the Royal Society by Dr. W. MaRCET and 
Mr, R. B. Froris, and published in No. 410, Vol. LXIV., of 
the Proceedings, discusses the latter subject under the title, 
* The Efficiency of Man, or Economie Coefficient of the 
Human Machine." The obvious inefficiency of some men is 
passed over in silence, the general conclusion being reached 
that Man, both male and female, has an efficiency of a little 
under 20 per cent. The highest value appears to have 
been obtained with a charwoman, and there are various 
indications besides this that the ‘economic coefficient ” 
is unlikely to become the basis of industrial and pro- 
fessional rating of calibre. However this may be, we are 
glad to have the record this Paper contains of a useful 
and painstaking series of researches on a difficult and 
complex subject. The man-machine differs from all machines 
of his own invention, in that the nature of the forces which 
turn his food-energy into mechanical activity is quite obscure. 
Man is not a heat engine in the properly accepted sense of the 
term, although vital processes are associated with the genera- 
tion of heat. His efficiency is far higher than the efficiency 
of an ideal Carnot engine working between limits of tempera- 
tures found in the human frame. It is so high a figure that, 
were he simply a heat engine, his vital organs would have to 
work at temperatures such as are found in the cylinder of a 
gas engine. 

— 

CHemicaL actions are also associated with vital processes; 
but the precise mechanism of these is still obscure, and the 
most we can say with regard to the human machine is that it 
is a physico-chemical engine, the action of which differs from 
that of every non-living engine. Everything beyond would 
appear to be highly speculative. Possibly the chemical pro- 
cesses accompanying life are themselves accompanied by 
electrical actions which both stimulate the nervous and 
muscular actions that produce feeling and mechanical activity, 
and also serve as the vehicle of energy from the chemically 
changing tissue to the mechanically active muscle. 
this speculation be correct, if remains to be explained by 
what particular electrical process the changes occur, as well as 
to determine why such high efficiencies are exhibited by a 
process so complicated as vitalism. 


— — . . m ?]! 


Cable Interruptions. Date of Interruption. 
Cayenne—Pinheiro ................. .. Mar. 10, 1899 
Maranhan— ars, ottenuti y eno ndvxa April 10, 1899 


Institution of Mechanical Engineers.— The annual dinner of 
this Institution took place on Wednesday evening at the Hotel 
Cecil, Mr. Goschen, M.P., being the chief guest. 


Royal Society.—Among the Papers down for reading 
yesterday were the following :—'* The Luminosity of the Rare 
Earths when heated in vacuo by means of Cathode Rays," by 
Mr. A. A. C. Swinton; „On the Electrical Conductivity of 
Flames containing Salt Vapours," by Mr. H. A. Wilson; and 
* On a Self-recovering Coherer and the Study of the Cohering 
Action of Different Metals," by Prof. J. C. Bose. 


American Street Railway Association.—It is announced that 
arrangements have been completed for the holding of the 
eighteenth annual convention of the American Street Railway 
Association in Chicago, beginning on October 17th next. The 


Even if 


exhibition of apparatus, &c., will be held in the same build- 
ing, and applications for space should be made by September 


Ist to Mr. James R. Chapman, 444, North Clark-street, 


Chicago. 


Municipal Control of Wiring in Buffalo.—A Bill has been 


introduced in the New York legislature providing for a Buffalo 


Board of Electricity Commissioners to regulate the wiring in 
that city and prevent the employment of incompetent men in 
such work. One member is to be a practical wireman of at 
least six years’ experience, one a member of the Board of Fire 
Underwriters, and the third an electrical engineer of good 
repute. 


Obituary.—Dr. Philipp Wilhelm Brix, engineer of the 
German Telegraph Administration, has died in Charlotten- 
burg at the ave of 82. He was for thirteen years—from 1854 
to 1869.—editor of the Journal of the German-Austrian Tele- 
graph Society, and in 1861 he was appointed teacher at the 
telegraph school of the Prussian Telegraph Department, and 
also filled similar positions in other technical schools. Since 
1876 he has been an engineer at the Central Telegraph Office 
in Derlin. 


An Electric Tramway in Java.—The first electric tramway 
in the Dutch Indies has been opened in Batavia, Java. It 
has been built by the Union Elektricitiits Gesellschaft of 
Berlin, for à Dutch company. The population of Batavia is 
130,000, and, says the Flektrotechnischer. Anzeiger, the street 
traftic is considerable. ‘The length of the line is 9! miles. 
An interesting feature is that, out of deference to the magnetic 
observatory in the neighbourhood, a double trolley system 
has been employed, the rails carrying no current. 


X-Rays and the Bicycle.—Thie latest issue of the Archires 
of the Röntgen Ray gives an illustrated account of some 
military X-ray work during the recent Soudan campaign. 
The plates are exceptionally fine 'specimens of illustrative art, 
and one of these shows how the little dynamo for charging 
cells to be used for working the X-ray apparatus was run by 
a strap from the rear wheel of a safety bicycle, the rubber 
tyre being previously removed. Thus were the bullets of the 
wounded localised by means of the muscular energy of their 
unwounded comrades. 


The Iceland Cable Scheme.— We have referred, on previous 
occasions, to the proposal to connect Iceland telegraphically 
with the Continent, and it appears that the question is again 
to the fore, and this time there may possibly be some result. 
The Meteorological Institute of Copenhagen has issued a 
circular proposing that similar bodies in Europe and America 
should subscribe to the cost of daily telegraphic weather 
reports from Iceland and the Faröes. The Great Northern 
Telegraph Co. has undertaken, moreover, to lay the necessary 
cable if fourteen of these meteorological institutes support the 
scheme. 


Accumulator Patents in Germany.—The Akkumulatoren- 
Fabrik Aktien Gesellschaft, of Berlin and Hagen, has failed 
in its endeavour to have the Majert accumulator patent 
declared void. The decision is thought to be one of 
considerable importance, as the Great Berlin Tramways has 
found the Majert cell superior to that of the first-mentioned 
company in point of endurance. The Majert cell is manufac- 
tured by the Gesellschaft für Elektrische Unternehmungen, 
which is closely connected with the Union Elektricitits 
Gesellschaft, and it is the latter company that furnishes the 
motor-cars to the tramway company. 


Personal —Mr. F. Moll, secretary of the Indo-European 
Telegraph Co., has, owing to prolonged illness, arranged to 
retire on a pension. Mr. Moll joined the Electric and Inter- 
national Co. in 1865, and, on the formation of the Indo- 
European Co. in 1868, was appointed, by the late Mr. Henry 
Weaver, accountant to that company, and, some years later, 
secretary. His long and faithful service was much appreciated 
by the Company, the good wishes of a large circle of friends 
accompanying him in his retirement. 

Mr. Rollo Appleyard informs us that, owing to pressure of 
general work, he is obliged to resign the reportership of the 


Physical Society. 
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The New Azores Cable.—On Saturday last the Europe | Brown (Cardiff), Mr. W. R. Galbraith, Mr. George Graham 
and Azores Telegraph Co.’s scheme for laying a cable | (Glasgow), Mr. G. H. Hill, Mr. J. C. Inglis, Mr. Alexander 
from the Azores to North America, Great Britain and | Izat (India), Dr. Alex. B. W. Kennedy, Sir James Kitson, 
Germany was approved by the Portuguese Cortes. During | Bart. (Leeds), Mr. Anthony George Lyster (Liverpool), Mr. 
the debate the leader of the opposition said that he did not | John Allen McDonald (Derby), Mr. E. Pritchard Martin 
disapprove of the connection of the Azores with America, | (Dowlais), Mr. William Matthews, Sir Guildford Molesworth, 
as his Government had agreed to this in 1898; but what he | Sir Andrew Noble (Newcastle), Mr. Alexander Siemens, Mr. 
did object to was the direct connection between the Azores | Thomas Stewart (Cape Colony), Mr. John I. Thornycroft, Mr. 
and Germany, which the company had only proposed since | William Thwaites (Victoria), Mr. F. W. Webb (Crewe), and 
m . war. The connection by cable | Sir E. Leader Williams (Altrincham). 

etween Lisbon and the Azores should be maintained. The Tze purification of Water by Electricity —Commenting on 
Minister of Public Works said that these matters should be | the present unsatisfactory PUR of the water supply in the 
given proper consideration. l i majority of the cities in the United States, Electricity, of New 
Misappled Invention.— Szcepanik, of whose wonderful | York, states that a resident of St. Louis has devised a means 
invention, the Fernseher,“ nothing more has been heard | of purifying a city’s water supply by means of the electric 
since the publieation of his patent (see The Electrician, | current. The 8ystem appears only to consist in admitting the 
Vol. XLI., p. 378), has now been giving the German newspapers | water to be purified into a tank divided up into small com- 
& deseription of a new system of warfare. He proposes, in partments, in each of which is a pair of electrodes, the 
brief, to run away as soon as the enemy advauces, and to positive being attached to the bottom of the compartment, 
cover his retreat, leaving his baggage behind, and placing | while the negative floats upon the surface of the liquid. 
in it a number of bombs which he will explode by means of a | Hydrogen is liberated and escapes to the surface, it is 
fuse, actuated by ultra-violet light, as soon as the enemy | supposed, carrying with it all foreign matter and impurities. 
attempts to capture the baggage. He does not explain how | The reason given for the use of a floating electrode rather 
he meets the contingency of the enemy being possessed with | than two stationary electrodes is that by the former arrange- 
a similar radiator which can also explode the fuse at aj ment the purification of the water begins as soon as it is 
distance, and might be brought into action before his own | turned into the tank. It is stated that this system has been 
side had got clear of the explosives. One of our halfpenny | given a trial on a small scale at St. Louis with satisfactory 
evening contemporaries has an article on the subject, with | results, and the inventor is confident that a plant large enough 


eleven most sensational headlines, beginning with “The | to purify the water supply of St. Louis, or about 60,000,000 
Deadly Ray and ** To Light the Way to Dusty Death." gallons a day, can be built for $250,000. 


Royal Institution.— Prof. Silvanus P. Thompson will deliver Electric Railways and Water Power in Sweden.—Although 
two lectures on “Electric Eddy-Currents at the Royal | Sweden is occasionally said to be the best provided land in 
. on Tuesday, May 2nd, and Tuesday, May 9th, at Europe with telephones, and in spite of its enormous water 
three o'clock. These are the Tyndall lectures. The following power, there is, as yet, only one small electric railway in that 


5 The law of Induction—its consequences country, viz., in the suburbs of Stockholm. Several are pro- 
Definitions. Discovery by Arago, in 1824, of magnetic retardations— jected, however. : Among them NS may mention one standard 
Researches of Barlow, Babbage and Herschel, Christie, and Sturgeon — The | gauge line, 16 miles long, from Limhamn, ria Yahuó, to Lund, 
alleged “ magnetism of rotation — Researches of Faraday giving the ex- | in the southern province of Scania, worked on the combined 


planation, in 1851— Researthes of Le Roux and of Foucault— Heating | accumulator and overhead system. Another from Lund to 
by eddycurrents— Necessity of laminating cores and coils. 


Lecture II.— Eddy-Currents as Retard ing Motion.— the watering place, Bjened, 6 miles, metre gauge and over- 
kendulum -Foucaulte gyros oe Tie Arago dise asa 5 head wires, the generating stations of both to be worked by 
of the magnetic brake in instruments for measuring velocity, in arc lamps, | Dowson gas motors. At some half. a-dozen great sawmills and 
in . supply posi "c damning | Paber mills there are small electric trams used for the transport 
35 ᷑ ꝶ» ee CINCEPh— C7P8 | of goods. A project is also maturing for the construction of a 

Edd y-Currents as Generating Motion.—Elihu Thomson's researches metre gauge electric railway between Stockholm and Sundby- 
Baily’s motor—The researches of Ferraris on the rotatory magnetic field— | berg, & distance of five miles, and one for a 8ft. gauge line of 
Tesla’s motors— Shallenberger's motor—-Modern induction motors. about the same length, from Kinna Railway Station to Rydal’s 

Municipal Ownership in Detroit.— This town, says Electricity, Paper Mills (Elfsborgläu). As regards water power for working 
of New York, is fast becoming, as regards municipal owner- electric concerns, possibly no country in Europe, not even 
ship, the Glasgow of the United States. As is well known | Switzerland, is so well provided as Sweden. Thus in the 
Detroit is probably the only community of any importance in | northern province of Vesterbotten the Crown owns no less 
the United States that owns and operates its electric lighting ! than 30 suitable falls, of which five are situated in Lapland. 
plant, and now arrangements are being made by the officials | One river alone, the Uman, has no less than 13, the force of 
of that city for acquiring the control of all the street railway | which is estimated at 140,000 f. v., some having from 15,000 
lines, presumably with a view to operating them as municipal | H.P. to 25,000 H.., whilst the fall varies from 40ft. to 
enterprises. Whether the municipal ownership of street , 65ft. In the south attempts are being made to utilise the 
railways in Detroit will prove a success and a benefit to its | famous Trollhättan waterfall for the lighting and working of 
citizens, it is, of course, impossible to say, but judging from | industrial concerns in the city of Gothenburg, but we hear 
past experiences it would seem doubtful—in spite of the fact | that some difficulties have arisen with regard to claims on the 
that the municipal ownership of the electric lighting plant | part of the Crown, which owns the shore rights. 


has proved moderately successful—owing to the exceptional | Technical Education Grants.—A blue-book has recently 
conditions which prevail in that locality, due to non-political | been issued setting forth the extent to which, and the manner 
management. In the case of almost any other city, such, for | in which, local authorities are applying funds to the purposes 
instance as New York or Chicago, however, our contemporary | of technical education. The funds are those derived by County 
prophesies for municipal ownership—should it ever be | Councils out of the residue received under the Local Taxa- 
attempted—a dismal failure. N tion (Customs and Excise )Act, and out of the local rate under 

Institution of Civil Engineers. — At the annual general meet- the Technical Instruction and Public Libraries Acts. As is 
ing of the Institution of Civil Engineers held last Tuesday, | usual in the case of such returns, they are somewhat belated, 
Mr. W. H. Preece, C.D., president, in the chair, the result of the | and the book before us only applies to the actual expenditure 
ballot for the election of officers was declared as follows :— | during the year 1896-7, and the estimated expenditure during 
President, Sir Douglas Fox; Vice-Presidents, Mr. James | the following year. The amount expended in the former year 
Mansergh, Sir William White, Mr. Charles Hawksley, and | in England, Wales and Ireland (returns from Scotland are 
Mr. John Clarke Hawkshaw; other Members of Council, Mr. | not included) was £812,695, and that estimated for 1897-8, 
James Barton (Dundalk), Mr. Horace Bell, Sir Alexander | £848,828. Of this all except about £85,000 in each case is 
Binnie, Dr. Henry Taylor Bovey (Canada), Mr. T. Forster, contributed by the 62 Counties and 64 County Boroughs, 
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the greater part being expended out of the “ Residue 
Grant." In England one County, 16 County Doroughs, 75 
Boroughs (out of 215), and 146 Urban District Councils (out 
of 749) made grants amounting to £54,000 (in 1896-7) out of 
the local rate under the Technical Instructions Act, of which 
£28,000 represents the share of the county boroughs. Only 
14 local authorities apply funds to technical education out 
of the local rates under the Public Libraries Acts, From 
an examination of the book, it appears that the money 
is for the most part distributed in small grants to local 
technical schools, and that spent in directly applying technical 
education represents, we are vlad to see, a smaller proportion 
of the whole. In some cases the grants would seem to be 
scattered almost indiscriminately among a number of institu- 
tions without the imposition of specific conditions as to how 
they are to be employed, while in other cases particular 
subjects and other restrictions are specified. 


Three-Wire Dynamos.—A plant recently erected at the 
Union Railway station of the Boston Terminal Co., has the 
interesting feature that the generators each supply current 
to both sides of the 2x 110 volt three-wire system. The 
neutral conductor is connected to armature windings through 
collector rings by an ingenious system invented, says the 
Electrical World, of New York, by Mr. B. G. Lamme. The 
generator is provided with an ordinary commutator and 
armature windings, but the latter are tapped at quarter- 
phase intervals to collector rings similar to those of rotary 
converters, and the brushes bearing upon these collector rings 
are connected to the terminals of single-winding or auto- 
transformers (in this use called balance coils). Obviously 
the middle points of these transformer windings have at all 
instants a potential midway between that of the direct-current 
brushes bearing upon tlie commutator, and the neutral of the 
three-wire system may be connected to these middle points 
and may return no little unbalanced current through them 
without disturbing seriously the equality of voltage between 
the two sides of the system. The new method, says our 
contemporary, compares very favourably with the several older 
ones for the supply of three-wire systems. Compared with the 
standard method of the Edison companies, it cuts the neces 
sary number of dynamos in two, and substitutes for the 
110-volt commutators—which call for great weight of copper, 
great area of contact surface and great friction in order to 
commutate efficiently—one.half as many 220-volt commu- 
tators. On the other hand, the new method offers no means 
within the machine itself of independently regulating, either 
by hand or automatically, the voltage delivered to the two 
sides of the system, and in case of an anbalanced load the 
more heavily loaded side must get & voltage lower than that on 
the other side by the added drop in the half armature and the 
feeders and double that in the neutral. Double commutator 
machines, with a single armature and field structure, which 
are sometimes used for three-wire systems, are under exactly 
this same disadvantage, the new typ3 of machine showing an 
advantage over them in the use of one 220-volt winding and 
commutator in place of two 110-volt windings and commutators. 


The Commercial Aspect of Electric Traction —The April 
number of the Engineering Magazine contains a well-written 
article, by Mr. Emile Garcke, on the ‘‘ Commercial Aspect of 
Electric Traction in Great Britain." He explains that there 
are no engineering difficulties in the way of the adoption of 
electric traction in England, and that, although the streets 
in English towns generally do not appear to have been 
** made for electric tramways,” as those in America, facts and 
figures show that in many respects Europe is, if anything, a 
more favourable field for electric traction than the United 
States. What town councillors usually call the resthetic 
objection to electric traction he dismisses in a long footnote, 
quoting opinions from Committees of the Glasgow, Belfast, 
Sheffield, Hull and Liverpool Corporations, all of which agree 
that the unsightliness is not an insuperable objection. To 
point out what the obstacles in the way of more general 
adoption of electric traction in this country are, he gives 
what he terms a brief statement of some political and 
sociological tendencies which have existed in Great Britain 
during the last decade or two. He points out that the Tram- 


ways Act of 1870 was the first general Act of Parliament in 
this country which, in its effect, discouraged private enterprise. 
Although the Electric Lighting Act of 1882 was amended in 
1888, altering the period of purchase from 21 to 42 years, 
the poor tramway companies never had their oppressive Act of 
Parliament altered. These undertakings are, after a 21 years’ 
pitiful existence, now being bought up by local authorities at 
the price of the old rails and plant, and with the exception of 
a few undertakings favourably situated, all tramway com- 
panies in Great Britain have proved lamentable failures. The 
companies, knowing that they would be bought up at the end 
of a few years, were unable to expend any capital on improve- 
ments,and this, to alarge extent, accounted for their non-success. 
Dut, says Mr. Garcke, limited tenure is not the only reason. 
We are frequently told that tramway companies are over- 
capitalised, and, as a matter of fact, the capital expenditure 
per mile of English tramways is very much in excess of the 
capital expended on street railways in America. Where there 
has been over-capitalisation, Mr. Garcke contends that it is 
mainly the result of the conditions imposed upon promoters by 
Parliament, the Board of Trade, and local authorities. If an 
undertaking is surrounded by undue risks, complications and 
difficulties, it will cost more to establish and complete it. All’ 
kinds of expensive precautions against financial disaster have 
to be taken, so that, without increasing the profits of the 
promoters, more moncy is taken out of the undertaking for 
promotion expenses than would be the case in & normally safe 
investment. The necessity of obtaining the assent of the local 
authority should not be, per se, à hardship, but unfortunately 
local authorities have made it so :— 

“The veto which they possess under the Tramways Act enables them 
to impose onerous conditions, not to be resisted by promoters, some of 
whom would rather accept impossible conditions and obtain a conceasion 
which they hope to sell than face the loss of the expenses they bave 
incurred. These impossible conditions take a variety of forms ; but, unless 
the scheme is abandoned, they are expreesed by intlated capital or reduced 
profits, or both, and they manifest themselves to the general public by the 
inability of the company to give satisfaction." 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) PRIDAY, April 28th. 
INSTITUTION OF MECHANICAL ENGINEERS. 
7:30 p.m. Ordinary General Meeting at Institution Building, Storey's 
Gate, S.W. Paper to be read: “ Evaporative Condensers,” by 
H. G. V. Oldham. 


RovAL INSTITUTION. 
9 p.m. Evening Discourse: “ Some Features of the Electric Induction 
Motor," by Prof. C. A. Carus-Wilson. 
SATURDAY, April 29th. 
INSTITUTION OF ELECTRICAL ENGINEERS, 
Students' visit to Central London Railway. 
MONDAY, May 1st. 
RÖNTGEN SociETY. 
8 p.m. General Meeting at the Medical Society’s Rooms, 11, Chandos- 
street, Cavendish-square, W. 
TUESDAY, May 2nd. 
ROYAL INSTITUTION. 
4 p.n. Lecture I., on “ Electric Eddy Currents,” by Prof. Silvanus 
P. Thompson. 
WEDNESDAY, May 3rd. 
INSTITUTION OF ELECTRICAL ENGINERRS, 
7:30 pm. Students’ Meeting in the Library. Paper to be read: 
“The Enclosed Arc," by L. R. Morshead. 
SOCIETY OF ARTS. 
8 p.m. Ordinary Meeting. Paper to be read: “.Etheric Tele- 
graphy,” by W. H. Preece. 
Roya. SOCIETY. 
9 p.n. Conversazione at Burlington House, 
THURSDAY, May 4th. 
INSTITUTION OF ELECTRICAL ENGINRERS, 
$ p.m. Ordinary General Meeting at the Society of Arts, John-street, 
Adelphi. Paper to be read: “ Electric Locomotives in Practice 
and Tractive Resistance in Tunnels, with Notes on Electric 
Locomotive Design,” by P. V. McMahon. 
FRIDAY, May 5th. 
ROYAL INSTITUTION. 
9 p.m. Evening Discourse: Pictures Produced on Photographic 
Plates in the Dark," by Dr. William J. Russell. 
SATURDAY, May 6th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
Students’ Visit to Messrs. Siemens Bros. and Co.'s Works, 
leaves Charing Cross for Charlton at 9:20 a.m. 


Train 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournrer D. Ase. | 


Wehnelt’s Electrolytic Interrupter.—When & Wehnelt inter- 
rupter is inserted in a circuit its behaviour goes through three 
distinct stages, according to the inductance and resistance of 
the circuit and the E.M.F. employed. With a weak E.M.F. 
there is a simple electrolysis of the liquid. At a certain E. M. F. 
this electrolysis gives way abruptly, and the humming noise 
sets in, which denotes the periodical interruption of the circuit. 
At a still higher E.M.F. the third phase sets in. The gases 
disengaged at the anode are no longer luminous, but the 
platinum turns red hot and is surrounded by a layer of vapour, 
as observed by Violle and Chassagny. When the inductance 
in the circuit is zero the interrupter phase does not set in at 
all, and the electrolysis passes directly into the Violle- 
Chassagny phenomenon, the point of transition only depend- 
ing upon the dimensions of the platinum wire and the 
resistance. On introducing an inductance the interrupter 
function sets in, and the E.M.F.’s within which it operates 
are wider the higher the inductance. Thus with a wire 
0:85mm. thick, projecting 11:5mm. from the tube, and an 
inductance of 0:0088 milli-henrys, there is no interrupter 
function. At 1:09 millihenrys the interruptions set in at 
48 volts, with a frequency of 980 per second, and go on till 
120 volts, when the frequency is 1,850. After that the Violle- 
Chassagny stage sets in. With 58 milli-henrys there is nothing 
but the interrupter effect from 86 to 180 volts with frequencies 
varying from 122 to 570. 

(P. Bary, Comptes Rendus, April 10, 1899.] 


Improved Oscillograph.—H. J. Hotchkiss describes the latest 
improvements in his portable apparatus for photographing 
the curves of two variable currents simultaneously. The 
principal parts are two quick-acting galvanometers of the 
Deprez type with minute moving parts supported by quartz 
fibres in the strong field of a permanent magnet. Each fibre 
is supported on a quartz bow lcm. in length, in order to avoid 
the effects of changes of temperature. The fibres being very 
short, the mirrors, which are only about 1mm. wide, have 
very high natural frequencies. With a strong field, the 
natural frequency attains 10,000 complete vibrations per 
second. Hence the curves obtained are practically undisturbed 
by the natural period of the mirrors, and need be only very 
slightly damped. The mirrors are mounted one above the 
other in one end of a case 6x6 x18in.. In the other end 
of the case is a revolving drum carrying & photographic film. 
Sunlight or arc light is directed through two narrow slits in 
the side of the case upon the mirrors, which reflect it upon 
the horizontal slit in the drum box. As the needles are 
deflected by the current in the galvanometer coils the spots 
of light move along the slit and trace the curves on the film, 
which moves rapidly at right angles to the slit. Special 
contrivances regulate the speed of the drum and limit the 
exposure to a single revolution. Some beautiful curves are 
reproduced. 

[H. J. Horcukiss, Phys, Rev., March, 1899.] 


Duration of Cathode Phenomena.—If a vacuum tube, with or 
without electrodes, is brought into a feebly damped field of high 
frequency, cathode phenomena appear at both ends, without 
accompanying positive light. From this it may be concluded 
that the negative luminosity outlasts the time daring which 
the positive light is due (about a millionth of a second), and as 
a matter of fact it has been known for some time that the 
cathode light is occasionally capable of remaining much longer 
than that. But what is not decided is whether the great slope 
of potential near the cathode also remains behind after it has 
been converted into an anode. This question is answered by 
E. Wiedemann in the negative sense. His experiments deal 
with the deflection of cathode rays produced by a secondary 
cathode, and due to the slope of potential referred to. He uses 
a bulb pressed against the knobs of a spark gap between the 
terminals of a Lecher wire system. A glass tube enters the 
bulb, and a wire is passed into the tube, thus forming an extra 
electrode. Since the knobs are noé diametrically opposed, they 


produce two separate shadows of the wire on the wall of the 
bulb. On connecting the wire with one of the knobs 
the shadow corresponding to that knob is broadened owing to 
deflection. The shadow due to the other knob remains sharp. 
Hence the slope of potential must have disappeared by the 
time the other knob becomes a cathode. 

(E. WIEDEMANN, Wied. Ann., No. 3, 1899.] 


Electric Pyrheliometer,—K. Angatróm describes an apparatus 
constructed by him for measuring the radiation of the sun 
and of terrestrial sources of heat, Its principle is the follow- 
ing:—Of two similar thin metallic strips, blackened on one 
side, one is exposed to the radiation to be measured, while 
the other is brought to the same temperature by means of an 
electric current. The radiation received from the source is 
then equal to that provided by the current, and can there- 
fore be directly determined in absolute measure. No losses 
by radiation, convection, or conduction need be allowed 
for, since they are the same in both strips. In this 
respect, the author's, method recalls Kurlbaum's compen- 
sating bolometer, but Angström does not use the bolometric 
principle, but measures the temperatures by thermocouples, 
and determines the effects of current and of radiation simul- 
taneously. The preparation of the strips requires great 
care. Platinum foil stuck on tissue paper is cut into 
narrow strips, and two strips are chosen whose resistances 
do not differ more than a few per cent. They are covered 
with a thin layer of zinc by electrolysis, then treated 
with platinum chloride solution, and finally smoked slightly 
to increase their absorptive power. The author gives results 


of solar measurements made on Teneriffe, which are very 


consistent. ` 
[K. AN ds TRM, Wied. Ann., No. 3, 1899.) 


Damp Coherers.— Some further information concerning the 
curious anti-coherer, discovered by Neugschwender (see The 
Electrician, March 3rd, p. 645), is given by E. Aschkinass. 
As long ago as August last he observed a peculiar difference 
in an elementary copper coherer according to the dielectric or 
electrolyte surrounding it. He used two pointed wires, just 
touching each other, and found that in air and methyl alcohol 
the ordinary coherer action set in, whereas when the points 
were immersed in water the action was reversed, the resistance 
increasing by the impact of electric waves, and returning to 
its previous value when the waves ceased. The behaviour was 
the same when the points were only connected by a drop of 
water. Hence Neugschwender's rule that the moisture must 
be on the point of disappearing does not hold good for this 
kind of coherer, and Lodge's explanation does not seem to 
apply to it. Another form muy be given to the experi- 
ment by adding a few drops of water to the copper filings 
of an ordinary coherer. Here also a “ self-righting’’ action 
is observed ; but it is subject to delay and fatigue and other 
complications. The action of these reversed coherers is as yet 
entirely unexplained. The nearest analogy is the behaviour 
of lead peroxide, which also increases in resistance on the 
impact of waves. But then it does not voluntarily return to 
its former resistance afterwards. 

LE. Ascukinass, Wied, Ann., No. 4, 1899.] 


Flame Temperatures.—A source of error attached to almost 
all measurements of flame temperatures by means of thermo- 
couples lies in the fact that the junction immersed in the 
flame is supposed to have the temperature of the flame itself. 
In reality, its loss by radiation and conduction is so rapid, and 
so much in excess of the loss sustained by the corresponding 
gaseous particles, that the two temperatures are very different. 
The difference due to radiation may be as much as 100deg. or 
200deg., and conduction accounts for another 800deg. The 
platinum-resistance method, as applied to flames, is subject to 
the same error. Nernst has indicated two lines along which 
the method may be made theoretically perfect, and these have 
been practically tested by F. Berkenbusch. The first method 
consists in determining the rate of cooling by radiation and 
conduction by separate experiments. But this is made very 
difficult owing to the complications introduced by convection 
currents in air. In the other method, the thermoelement is 
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heated to the flame temperature by an electric current. In 
that ease, there is no transfer of heat from the flame to the 
element, and the temperature is the same as if tke element 
were in a vacuum. By heating it up, therefore, in a vacuum, 
and noting the supply of current necessary for each tempera- 
ture, the flame temperature may be determined from the 
current which is the same for the vacuum and the flame. 
The temperature of a non-luminous Bunsen burner comes out 
as 1,830deg. 
(F. BERKENBUSCH, Wied. Ann., No. 5, 1899.) 


THE SOUTH FORELAND WIRELESS TELEGRAPH 
STATION. 


—— 


Situated at a remote spot on the high cliffs between Dover 
and St. Marguret's Day, at a point where for miles round the 
intruding stranger can be observed by the occupants of the 
South Foreland Lighthouse, it might be assumed that the 
objeet of the Wireless Telegraph Company is to keep the 
experiments now being made in wireless telegraphy safe 
from the prving eyes of the inquisitive. But this is far from 
being the case. Having gained the summit of the cliff the 
presentation of & card gains ready access to the miniature 
station (if it can be styled by such a dignified term). 
Here Mr. Bullock and another assistant keep watch and 
ward over the simple apparatus employed in the manipula- 
tion of telegraphic messages between the South Foreland 
lighthouse and the lightship on the Goodwins on the one 
hand, and between the South Foreland lighthouse and the 
French station at Wimereux on the other. All is strikingly 
simple to an almost uncanny "' degree. 

The South Foreland lighthouse is classic ground to the 
electrical profession. It was here that John Tyndall made 
his famous investigations into the relative merits of elec- 
tricity, coal gas and oil as illuminants, and where Hopkinson 
and Adams tested their alternators and made their interesting 
experiments on the photometry of electric lamps. 

On the occasion of the inspection of the station by Mr. C. T. 
Ritchie, President of the Board of Trad ', on Saturday, April 15, 
it was unnecessary to make any special preparation for this 
important visitor; in fact, there was none to make. Dy Mr. 
Ritchie's answer in Parliament the previous evening the public 
learned that this department of the State was anxiously and 
carefully watching the development of Mr. Marconi's system 
of communicating without wires, and it was, doubtless, Mr. 
Ritchie’s desire to acquaint himself personally with the latest 
experiments, prior tothecompletion ofthe negotiations between 
the Government and the Wireless Telegraph Co. for conducting 
the Newhaven-Dieppe experiments, which are looked forward to 
with much interest. There is, of course, no new atmospheric or 
terrestrial obstacle likely to arise in this latter experiment, but 
the fact that it will take place over a distance of 64 miles, against 
the 30 miles between the South Foreland and Wimereux, 
will, if the test is successful, serve to still further prove the 
great utility of wireless telegraphy for use between ship and 
shore, for establishing communication between lighthouses 
and the mainland, &c. Mr. Marconi was able, we believe, 
to satisfy Mr. Ritchie on several points, and to reply to many 
searching inquiries put by the right hon. gentleman with a 
. view to testing the completeness and efficiency of the system 

with which Mr. Marconi's name is so closely identified. Mr. 
5 visit was an official one, and it lasted for about an 

our. 

We subsequently conversed with Mr. Marconi upon the 
more recent successes achieved in the South Foreland experi- 
ments, and, in reply to our inquiries, he informed us that 
within the past ſew days he had made what may turn out to 
be an important advance, by succeeding in so regulating his 
transmissions that signals intended for the French coast do 
not affect the receiver on the Goodwins lightship, and vice 
versá. llow far this will prove effective where a number of 
receivers are installed within the area of influence remains, of 
course, to be decided by subsequent tests. In this and in 
other directions Mr. Marconi is constantly trying new devices, 


and endeavouring rather to extend the practical utility of his 
methods than to advance our knowledge of the theory under- 
lying them. 

On the subject of the Newhaven-Dieppe trial Mr. Marcom 
is of opinion that his present apparatus, with possibly a some- 
what more sensitive coherer, will serve to establish telegraphic 
communication between these distant points. Arrangements 
have also been made to carry on experiments between the 
English shore and a French despatch vessel at varying 
distances in the English Channel, and some of these experi- 
ments have now been made. On Monday last the Ibis" was 
employed for these experiments. The instruments were fitted 
in the cabin, and a wire from them was taken to the top of 
the mast. Messages were successfully transmitted from the 
ship to the South Foreland, Wimereux and the Goodwins 
lightship, and by the means referred to above it was found 
that any of these three stations could be successfully singled 
out. As a further test, messages were sent simultaneously 
from Doulogne, Wimereux and the lightship to South Fore- 
land, where only the Wimereux message was received. 


Mr. Marconi is much pleased with his reflector experiments, 
and is, we understand, arranging to carry out further tests in 
reflector work, particulars of which we hope in due course to 
record. So far, he informs us, he has not, in practice, 
experienced the obstacle prophesied by most scientists of the 
curvature of the earth, and he has arrived at the belief that 
there is no advantage gained in erecting the transmitting and 
receiving masts on the top of a cliff or other elevation instead 
of setting these masts up on the beach or pasture land below. 
He points out that the pole at Wimereux starts practically 
from the sca level. 


In response to our inquiries as to the much-published 
statements that the next advance would be between the South 
Foreland and Paris, Mr. Marconi stated that he knew nothing 
of such an experiment or of any serious attempt being made 
to establish wireless communication between Ireland and New 
York. He expressed his conviction that real progress 
was only to be made by shorter stages, and that he was 
determined to undertake no share in any experiment likely to 
bring the Marconi system into disrepute through complete or 
even partial failure. 

Mr. Marconi is an enthusiast of the right type, and sees far 
enough ahead to know that scientific and popular interest in 
his singularly successful experiments is only to be retained by 
confidence in such experiments being carried out with the 
greatest regard to commercial utility. It would be, we are 
sure, most disheartening to Mr. Marconi, were anything to 
happen at the present juncture to mar the success of the aure, 
if somewhat slow, progress now being made, and he con- 
sequently looks with little favour upon the wild rumours 
published almost daily by irresponsible journals. Mr. Marconi 
ig fully in agreement with Dr. Fleming's view that wireless 
telegraphy is quite unlikely to take the place of wire telegraphy 
for long distance commercial work; but for connecting islands 
or places separated by sea, the system is now available up to 
distances of 60 or 70 miles. He therefore regards the recent 
fall in the securities of the great cable companies as unjustified 
by any successes yet obtained with wireless telegraphy. He 
thinks the public should especially be on their guard agaiust 
premature statements through unauthorised channels, emanat- 
ing from those who are, neither by their official position nor 
their scientific authority, qualified to give information or to 
express opinions, one way or the other. 

A full technical description, by Mr. Marconi himself, of the 
instruments in the station was published in Zhe Flectrician, of 
March 10th, and we now add some photographs to give an 
idea of the general arrangement of the apparatus at the South 
Foreland. ‘The ** instrument room " at the lighthouse is on 
the ground floor, and was formerly used as a kitehen. The 
illustration, Fig. 2, shows a view of the interior of the room 
with apparatus installed; the two sets of coherers, an induc- 
tion coil, transmitting and receiviug apparatus are fixed upon 
the small table. The battery power is largely in excess of 
requirements, to avoid the necessity of frequent renewal, for 
the question of transport to this isolated spot has to be con- 
sidered. The transmitting and receiving key is of a new 
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design, and automatically connects up. the receiving instru- 
ments when notin use for transmitting. The length of spark in 
the coil is, for the South Foreland work, about jin. The 
signals received, both from the lightship and Wimereux, 
are very clear Morse dots and dashes, and, in addition 
to the Morse inker, a loud bell circuit is avilable, which 
enables the attendant to read the signals without the aid 
of the. printed, record. When the bell circuit is on, this 
printed record is somewhat less perfect. It may be added that 
Mr. Marconi has found that no message can be received by 
the ‘present apparatus when the shunts are taken out. A 
speed of from 14 to 15 words per minute is obtained at the 
lighthouse by inexpert operators, but a higher speed is 
attainable by expert telegraphists. It is said that some of 
the French operators have reached over 20 words per minute. 
The pole or mast on the South Foreland is 150ft. high, in 
three lengths, as shown in Fig. 1.- The cross-piece in- 
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Fic. 1.— MasT FOR WIRELESS TELEGRAPHY AT THE S. FORELAND. 


distinctly shown at the top was fixed for the purpose of 
experimenting with a double wire, but is not used in ordinary 
working. | | E 

In a room closely adjoining the wireless apparatus is 
installed the electrical machinery for the lighthouse arc lamp. 
"This plant consists of two Hunter and English horizontal 
engines, driving the old original Holmes magneto-electric 
machines, and has been running directly on to the projector 
for about 27 years with only a switch and not even a 
measuring instrument interposed. Mr. Marconi’s apparatus 
is in no way disturbed, we are told, even when brought 
within a few inches of the electrical machinery. - 

In Fig. 2 will be seen a portrait of Mr. Bullock, Mr, Marconi's 
assistant, who, if the contract with the Amazon Telegraph 
Company is accepted, will probably go out on behalf of the 


Wireless Telegraph Company ta conduct the interesting 
experiments on the river Amazon.. 

- A word as to Mr. Marconi’s personality. He was born at 
Griffone, near Bologna, on April 25, 1874, and consequently 
reached his twenty-fifth birthday on Tuesday this week. His 
mother was an Englishwoman, and this probably accounts in 
some measure for the almost entire absence of foreign accent 
in Mr. Marconi's speech. Mr, Marconi complains only of 
some difficulty in manipulating English technical terms. 
Certainly he carries no outward and visible sign of his 
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Italian parentage and associations. As will be seen from 
the portrait we reproduce, his face is essentially an English 
one, and in conversations and habits Mr. Marconi would 
certainly not be taken for a foreigner. He has been, from a 
lad of 14, keenly interested in electricity, and for the past 
four years has been working on ‘ wireless" without inter- 


~ GUGLIELMO MARCONI. 


mission. His experiments in England were commenced in 
July, 1896. Our readers may be reminded that on his arrival 
in England, his instruments, perhaps mistaken for bombs or 
infernal machines, were broken up before passing the British 
Customs authorities, and so rendered entirely useless for his 
experimentis. 
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BOOTLE MUNICIPAL ELECTRIC SUPPLY WORKS. 


History.—Although the borough of Bootle covers an area 
of 1,590 acres, and has a population of 58,544, with a rate- 
able value of £477,424, it appears that the Corporation did 
not seriously consider the question of electric lighting until 
1898, when Mr. Thomas L. Miller was called in to report on 
the lighting of the Town Hall and other public buildings. 
The first scheme that was prepared, therefore, was one for 
lighting these buildings by means of two 25 B.. p. and one 
50 B. R. . steam dynamos, placed in an engine room at the 
Public Baths, and deriving steam from the baths' boilers. In 
1894, however, the Corporation applied to the Board of Trade 
for a Provisional Order, and royal assent was given to the 
Order in July, 1895. In the following year the Watch Com- 
mittee made the customary trip to various towns to inspect 
electricity supply works, and in February, 1897, Mr. Miller 
was instructed to prepare a complete scheme. The latter was 


authorised for extensions of mains and public lighting, and 
£1,140 for meters, demand indieators and surface connections, 
the total capital expenditure amounts to £87,078. The Council 
are also considering the question of equipping their tramways 
electrically, having adopted a report by Mr. Miller on the 
question last February, and they have decided to apply to the 
Local Government Board to sanction a loan of £28,000 forthe 
electrical equipment of four of their lines. It has also been 
recommended by the Electric Lighting Committee that applica- 
tion should be made with a view to & loan of £27,588 for 
extensions of plant, mains and public lighting. The works 
were formally opened by the Mayor on the 20th inst. At the 
present time the total connection to the mains is equivalent to- 
about 7,500 8 c.p. lamps. 


Site and Buildings.— The site chosen for the works is in 
Pine-grove, on the banks of the Leeds and Liverpool Canal, 


GENERAL VIIW OF ENGINE Room. 


adopted by the Council in July of the same year, and last year 


the Corporation accepted tenders as under :— 
Buildings gs envi UY OV Walter Musker, Bootle (£6,598). 


condensing water- 

umpe, ‘balancing transformers, 

ters, feed-pumps, piping and 
accessories eere Thomas Parker, Limited (£11,791). 


Storage batteries ã . . e Battery Syndicate 
| (£1,049). 

lf“! M— MÀ British Insulated Wire Co. (£10,650). 

The sub-contractors were :— 

Boilers and steam pipes E. Danks and Co. 

Boiler mounting. J. Hopkinson and Co. 

Eoonomiserr . . E. Green and Son. 

lop ——— G. E. Belliss and Co. 

Condens ers Körting Bros. 

Switchboard instruments James White and Elliott Bros. 

Feed pumps . . Worthington Pumping Engine Co. 

Tra ve Ing erane eee eceeen eese Carrick and Ritchie. 

Public lamptuww . y Johnson and Phillips. 

Lamp post . W. Lucy and Co. 


Later in the year Mr. Miller was instructed to prepare 
specifications for public lighting, and contracts were eventa- 
ally placed with the British Insulated Wire Co., whose tender 
amounts to £2,600. Adding to the sums already cited £3,250 


and adjacent to the Corporation destructor yard. This position 
ensures a cheap supply of coal and water for condensing pur- 
poses. The buildings were designed by Mr. J. A. Crowther, 
the borough surveyor. The engine room measures 42ft. by 
82ft., the boiler house 62ft. by 50ft., the battery room has an 
average length of 36ft. and an average width of 35fc., and the 
pump room is 82ft. equare. All the buildings are on one floor, 
there being no second storey, and there is & temporary end of 
corrugated iron. The whole area is covered to a thickness of 
2ft. with concrete, and the buildings are of a plain and sub- 
stantial character, being built of common bricks with red 
pressed brick dressings. The chimney is 150ft. high and 
7ft. internal diameter, and rests on a bed of concrete 80ft. 
square and 6ft. thick. For a height of 85ft. above the ground 
the chimney is square, the remaining portion being octagonal. 

System of Supply.—The supply is on the three-wire con- 
tinuous current system at 2 x 220 volts pressure. Balancing 
transformers are used, and boosters for charging the batteries. 

Boilers, &c.—There are three high-pressure Lancashire 
boilers of Messrs. Edwin Danks and Co.’s manufacture. They 
are designed for a working pressure of 160lb. per square inch, 
and have been tested by hydraulic pressure, before leaving the 
works, up to 260lb. per square inch. The following: detailed 
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iculars, furnished by Messrs. Danks and Co., are of interest. | 28ft. long by 7ft. 6in. diameter, with two internal flues - 8ft. 


They are made throughout of the best Siemens-Martin mild | in diameter, tapering in the last section but one to 2ft. 6in. 
oui, capable of withstanding a tensile stress of 26 to 30! diameter at the back end. Each flue contains four solid-welded 
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SECTIONAL ELEVATION AND PLAN OF STATION, 


tons per square inch, and the flues 24 to 28 tons per square | cross tubes welded in. The shell plates are }jin. thick, the 
inch, with an elongation of 20 per cent. in 10in., all the | flue plates jin» and the end plates zin. Each boiler shell 
plates having been tested before use. The boilers are each | is formed of eight parallel rings of plate, with not more than 
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one plate in each ring of equal width, made alternately, and 
brought up to a true circle in special vertical rolls to prevent 
injury and strain upon the material. The flues are formed 


slide blow-off valve, a 10in. Bourdon steam gauge, and two 
sets of gun metal water gauges with protectors. A fusible 
plug is fitted in each furnace. 


BolLER Room. CABLR-LA VINO aT BOOTLE, 


in 10 sections, each in one plate, and solid welded longitudi- 
nally, and the tranverse joints are made with anti collapsive ” 
flange joints, flanged by special machinery at one heat. 


The steam main is on the ring system, and is composed of 
Sin. wrought-steel lap-welded pipes, lin. thick, the flanges 
being welded on. Branches and '[-pieces are formed by 
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GENERAL VIEW OF SWITCHBOARD, 


Each boiler is fitted with a 7in. junction stop-valve, a com- | riveting wrought steel stand-pipes to the main pipes. The 
pound safety-valve for high steam and low water, a duplex | branch pipes from the boilers are 6in. diameter, and the bends 
safety-valve, two 24in. check feed valves, and 23in. parallel | are of copper. The ring is furnished with nine stop-valves of 
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economiser contains 192 tubes arranged in two groups, cach 
group being coupled together by copper expansion elbows 
and having safety valves arranged according to the rules of 
the Manchester Steam Users’ Association. The economiser 
gear is driven by an electric motor. 


FEEDER ' (* FEEDER 
VOLTMETER VOLTMETER 


ihe parallel slide type, and is hung in place by rods dependent 
: from cast iron brackets let in the walls. Ample provision is 
made for draining the ring by drain pockets which are con- 
nected by copper pipes to steam traps. . 
' The boilers are fed with two Worthington pumps, each 


! 
basalt ^.^ ed a i R | ff * | 
35| | al T Fe 05 aio 68 
8 z 
me TRE | BALANCER | BALANCER | * —.— | 
' D | | AMMETER i AMMETER | | F 
| — eÁ L-——-(/\) 
| (N— N | AN BATTERY - | 
| AMMETER u N. AMMETER | | 
— —— — CRIT | | t ESPE MP ONERE x = " | 
Lo Er | | r—-—-—-4-— i | 
| | | 


le E A DISCHARGE 
| THROW-OVER SWITCH 


| 
yu | | [pil 
i BA R | : = Ls zd 
EMERGENCY ! i — 74 
SWITCH i 


3 c RM J TAR 
* * j 114 
HJ KI TED : I 
diede ES NS ue E CM a tal: E | 
mrt Mii o f ede - Win | Amt Im 
——— es aoa ia „ 
rae "i "di b. | LOU UT NE, | | | 
‘ SA | BFS | | | * 
| BALANCER BTARTING | — N A AEE T ; 
( i 5 | ES | lij | QN 
| Je | | | REGULATING SWITCH (©) ) | Pe Jee 
17 E | m^ dor r QE N d 
| x2 | NN T — Á wu grape v 4 ] i 
ks Nt E | i i j dL eV nu i | 
/ | ef j S i | LA 
* ; lo oZ PU Ng 
| N ! | Love / p 
| | i ' TH, | ra Pá 3^ i 
le] : 25 WAY eR his 8 | F | d P x a d | 
ik | | | ME x * bá LUNE NOR P? 5 
ij i ÁN p-——---—-—--—-—-—-—— — pieta j 
ZONE ME ee MT l 
T | JI LS 
i ! 
ct N- j AEE a DOE PERSR 
Er | | | | 
R i $ ma + ^ 7 8 
Ex pa | Aa d á 


— —ñ—'ä— : —— — Á —— ^  — € 


*-— cs —— o — scio — ——— ——— Áo — M — —- — — o — — — | — B —À 


i DIAGRAM OF SWITCHBOARD CONNECTIONS. 
B.V., Booster Voltmeter. BY.V., Battery Voltmeter, D.V., Dynamo Vol'meter. B.B.V., Bus Bar Voltmeter. B.F.S., Booster Field Switch. S.R., Shunt Resistance. 


Engines and Dynamos.— These are Delliss-Parker direct 
coupled sets, two of 75 kilowatts capacity and one of 150 kilo- 
watts capacity. The smaller engines are designed to run at 450 
revolutions per minute, and the larger one at 380 revolutions 


with a capacity of 1,500 gallons per hour, the feed main being 
so arranged that water may be pumped into the boilers direct 
or through a small heater to the economiser. The feed pipes 
are of cast iron, with copper connections to the boilers. A 
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Moron-DRIVEN CONDENSING WATER PUMP. 


Kennedy water meter is fitted in the pump circuit to the 
economiser, which can be cut out by a bye-pass arrangement. 
The exhaust pipes from the engines are so arranged that 
steam may be carried to the condenser or direct into the 16in. 
exhaust main which is carried up over the roof. The 


per minute. The dynamos are shunt wound and are constructed 
to give any E.M.F. between 440 and 500 volts. Both engines 
and dynamos are of the manufacturers' standard design. 


Cond ensers.— These are Körting ejector condensers, one 
being supplied for each engine. The smaller sizes each pass 
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4,620 gallons per hour and the larger size 10,560 gallons per 
hour. The condensing water is supplied by two motor-driven 
centrifugal pumps (see illustration), drawing from a brick 
tank of 22,500 gallons capacity beneath the pump room. 
They will deliver respectively 14,000 and 28,000 gallons per 
hour to the overhead tank from which the supply to the con- 
densers is taken. This upper tank is of cast iron, of 7,500 
gallons capacity, and is placed on the roof of the pump room. 
A 10in. cast iron supply pipe is taken from it, from which 
branches to each condenser are led. The lower tank is con- 
nected to the canal by two inlets, each of which is provided 
with coke filters. 

Balancing Transformers and Boosters.—The balancing 
transformers and boosters are coupled together in a line, as 
in Messrs. Parker’s usual design. The former are capable of 
balancing the whole system to within 4 volts, when a 
current of 100 amperes is flowing through the middle wire. 
The boosters are arranged to give any E.M.F. from 10 to 
75 volts with a current up to 130 amperes. 

Switchboard.—As seen in the illustration, the switchboard 
connections are very simple. The board is arranged for four 
dynamos, four feeders, one balancing transformer and two 
boosters, and also for the middle wire connections from two 
of the four feeder points. The middle wire is permanently 
earthed through a recording ammeter. The three panels are 
of slate and are carried in steel frames cased in on the outside 
with varnished teak. As is seen, the left hand panel contains 
the positive connections, the right hand the negative connec- 
tions, and the middle panel the connections for the middle 
wire balancing transformers and boosters. In the circuit of 
each dynamo there is one minimum-current circuit breaker 
arranged to drop when the current falls below 10 amperes, 
and interlocked with this is a shunt switch, by which the field 
is closed through a non-inductive resistance when the circuit 
is open. The regulating switch for the shunt coils of the 
dynamos is 25-way. One ammeter is connected in each 
dynamo circuit and two ammeters in each feeder circuit. At the 
back of each outer panel there are three horizontal bus-bars, the 
two upper ones being provided with screw-holes placed opposite 
the plug holes in the vertical feeder and dynamo bars, and the 
lower one being provided with screw holes placed opposite 
the holes in the dynamo bars only, so that any dynamo may 
be connected to the traction board. In the centre panel there 
is one double-pole starting switch and fuse in the circuit of 
the balancing transformer, interlocked with the starting 
rheostat, two rheostats for the transformer fields, an ammeter 
in the circuit of each balancing transformer, a middle wire 
ammeter, and the recording ammeter already mentioned. In 
each battery circuit there is a single way charge and discharge 
switch, a battery ammeter, a registering meter reading 
directly in ampere-hours, one battery emergency switch, and 
one single pole throw-over switch for connecting the battery 
either to the booster or to the mains. There is also, of course, 
a regulating rheostat for the booster fields. An ammeter 
registering ampere-hours is fixed in the circuit of each 
dynamo, and there are two recording voltmeters for registering 
the pressure at the feeding points. All the ammeters are 
Kelvin ampere gauges of the sector pattern, the feeder volt- 
meters are of the Weston type, and the other voltmeters are 
electrostatic multicellular instruments. The ampere-hour 
meters and the recording earthed ammeter are also of the 
Kelvin pattern, supplied by Messrs. James White of Glasgow. 
The latter is of a comparatively new type, arranged to record 
on each side of zero, and specially desigaed to meet Board of 
Trade requirements. 

Overhead Travelling Crane.—The traveller is of Messrs. 
Carrick and Ritchie’s standard pattern, and was tested after 
erection with 18 tons. The main carriage is made of steel 
beams, fish belly type, titted to cast-iron end carriages of box 
section. The lifting gear is of single and double purchase, 
and the load is lifted by a return stcel rope and block. 
A powerful automatic brake controls the load in any 
position. The travelling gear, traversing gear, and heaving 
gear, is all worked from the ground by means of cotton ropes. 
All the various motions are so geared that when the maximum 
load is on the crane two men can do the work. The crane 


has all the shafts running in bearings fitted with caps; by 
this means any one can be taken out for examination or repair 
without taking the crab to pieces, as is necessary with cranes 
fitted with solid eyes. 

Batteries.— There are 125 Chloride cells on each’ side of 
the middle wire. They are capable of maintaining a discharge 
of 100 amperes continuously for five hours, or 300 amperes 
for one hour, with a final E.M.F. of 1°86 volts per cell. The 
cells are contained in glass boxes resting on wooden trays and 
supported on glass insulators in the usual manner, and the 
stands are iron frames with pitch pine bearers. 

Mains.— The network is fed at four feeding points. Three 
of the feeders are of 0-6 sq. inch section and one of 04 
sq. inch section, the neutral wires being run back from 
the station in the case of the last mentioned and one of the 
0-6 sq. inch feeders. Four sizes have been chosen for the 
distributing mains, viz , 0 25, 0:15, 0 10, and 0-06 sq. inch, 
the middle wires having sections of 0:125, 0:10, 0:06, and 
0:06 sq. inch respectively. The cables are paper insulated 
and lead-covered, and they are laid in earthenware troughs 
run in solid with bitumen. 

Public Lighting.—There are in all 92 10 ampere arcs, each 
lamp-post being also fitted with two 16 c.p. incandescent 
lamps, which will be switched on at midnight when the arca 
are turned off. The incandescent lamps have“ Friedreau“ 
lens reflectors. In the extension scheme already referred to, 
the number of arcs is to be increased to 232, and in addition 
to these, and the two incandescent lamps for each arc, 223 
gas lamps are to be replaced by 16 c.p. incandescent lamps 
with Friederau lens reflectors. The arcs are all of Messrs. 
Johnson and Phillips standard pattern, single carbon, 18-hour 
focussing lamps of their latest construction, with metal chain 
brakes. Each lamp is fitted with an automatic cut-out, and 
has a third terminal in the crown for the purpose of connecting 
up the substitutional resistance. If the lamp fails the resist- 
ance is automatically inserted, but should the carbons come 
together again the lamp will light up once more. The globe 
is lowered by means of two rods, and the spinning lifts up 
and rests upon a hook fixed to the case, so that the rods are 
fully exposed for cleaning and trimming. The arcs are con- 
nected four in series on the 220 volt mains, and both the line 
resistance and substitutional resistance are contained in the 
base of the lamp-post. 


Tariff. —The ** Wright” system has been adopted at 7d. for 
the first hour of maximum demand, aud 3d. afterwards. 


Mr. Isaac A. Mack is Chairman of the Watch Committee; 
Mr. T. L. Miller, the consulting engineer; Mr. O. F. Francis, 
clerk of works; and, at present, Mr. F. A. Robins is acting 
as resident engineer. Our thanks are due to Mr. Miller and 
the contractors for assistance in the preparation of this article. 
The excellent photographs are by H. Dowden, of Bootle. 


A METHOD OF DETECTING THE ARRIVAL OF 
FAULTS ON BOARD WHEN PICKING UP SUB- 
MARINE CABLES. 


BY WALTER J. MURPHY. 


The devices described in this article first suggested them- 
selves to the writer in 1891, and have been experimented with 
on several occasions since. But as the opportunities of putting 
them to the test of actual practice have for several reasons 
been few and insufficient, the idea they are based upon is now 
published in the hope that others may be able to continue the 
research, and prove or disprove the efficiency of the method 
for the detection of the arrival of small faults on board while 
a ship is picking up cable. 

It is only in connection with small faults, perhaps, that the 
method is likely to be of practical value. Low resistance 
faults may easily be watched for in the usual ways (the writer, 
however, finds a milammeter the surest guide). Highi-resist- 
ance faults, owing to the uncertainty of their behaviour 
when being lifted off the bottom, brought out of water, 
and taken through the machinery, and to the fact that the 
effects due to these operations are masked by the unsteadiness 
usually characteristic of such faults, generally give much 
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trouble and necessitate the frequent cutting of good cable 


before their recovery can be assured. The necessity of a better 
means of obtaining this assurance is the greater, even in 
the case of fairly low resistance faults, if the cable be defective 
in more than one place. 

Such & case as the last induced the writer to try the old 
dodge, sometimes resorted to even now in electric light work, 
of placing a coil near the cable and listening in a telephone 
connected to it for the more or less complete cessation of 
induction between the cable and coil when the fault passed the 
latter (Fig. 1) ; but it soon became evident that the limitations 
placed on the current strength which might be safely used, bv 
the length and the weakness of the cable, and the fact that the 
“ primary ” consisted of not even half a complete turn, pre- 
vented good results in any but very exceptional circumstances. 
It was an obvious improvement to bring the coil to the drum, 
where four turns of cable are wound, and where the advantage 
of an iron core could be obtained, and a further one to run 
the coil-wire parallel to the cable turns and round the magnetic 
mass they energised. This was actually done by coiling the 
wire on the circle of rivet-treads which protrude from the side 
of the drum. | 
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With the latter arrangements very promising results were 
obtained, the idea being that while the fault was outboard the 
drum- turns were in the circuit included between the testing 
room-earth and the fault; but, when the fault passed the 
drum, the part of the cable receiving induced currents from 
the drum transformer would be out of the testing-room fault 
circuit (Fig. 2»). 

As has been already said, the device has not been sufficiently 
tried in practice to justify its being definitely pronounced a 
success, although artificial faults of 5,000 to 10,000 ohms 
have been dealt with and good results obtained. Before the 
method can be adopted gonerally, it will be necessary to test 
it under all the diverse conditions existing when faults are 
found, but as it would take a long time to do this if only one 
observer undertook the task, it is hoped that the facility with 
which the necessary apparatus can be fitted will induce others 
to have it prepared, and to use it on every occasion which 
may offer. 

The questions at present requiring answers are:— 

(1) Should a condenser or & resistance be added to the 
testing room end of the cable to enhance ihe shunting 
power of the fault? It would appear certain that this will 
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. The next step was to reverse the whole arrangement, so 
that the coil should become the primary and thus allow of as 
large a number of ampere-turns being applied as would easily 
produce the necessary amount of induction without fear of 
damaging the cable. Although the electromagnetic conditions 
were thus greatly improved, the purely magnetic arrange- 
ments were, as yel, far from satisfactory, since they were 
equivalent to placing two coils, one of only four turns, on a 
thick short cylinder. This difficulty has been got over in two 
ways. Some cable drums are furnished with two“ knives," 
K K' whose function is to fleet the cable along the drum, 
and so clear & way for the on-coming turns, and these knives 
are sometimes connected by a shaft, s (Fig. 24). 

The Eastern Telegraph Co.’s c.s. ‘‘ Electra,” on board of 
which the first experiments were made, was thus furnished ; 
so the primary was coiled on the shaft s, with the result that 
the drum knives and shaft became, to all intents and purposes, 
the constituent parts of a closed transformer, with the cable 
as the secondary coil, When the trials were repeated on 
board the c.s. ** Amber," the knives being otherwise fitted, it 
was found necessary to construct a large magnet, which was 
applied to the drum in the manner shown in Fig. 8. 
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depend upon the fault’s resistance and upon the answer 


obtained to the next question. L 
(2) Should the further end of the cable be freed or earthed ? 

This will probably depend upon the length of the cable the 

frequency employed, and the resistance of the fault. 

(8) Should the inducing currents be of very low or high 
frequency ? uu 

(4) Is a galvanometer or a telephone the better indicator ? 

(5) If the former, will a secohmeter, by causing the galva- 
nometer throw to be cumulative, be useful ? 

(6) If a high frequency is desirable will a Wehnelt inter- 
rupter do? , , 

Very high frequencies may possibly prevent the s: thing 
from spreading the inductive effects, and, perhaps, also Lelp to 
annul the influence which the capacity of the cable beyond 
the fault may have. 

Perhaps for shore-end work a similar transformer. p like 
arrangement, placed on the under- running sheave, may allow 
of signals sent by the stations along the cable being distin- 
guished, and enable the position of the ship with Æspect to 
the fault to be ascertained. | 
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STAND-BY SUPPLY. 


The fact that the use of the public supply mains as a stand- 
by in case of a break-down of a private generating plant may 
impose an unfair burden upon the central station is one that 
has been pointed out years ago. As all students of the Wright 
system, or of the tariff question generally, must know, the 
necessity of being prepared to supply a load is an important 
factor of the capital expenditure, and to some extent, of 
the total works costs. In the case in point this threatened 
extra load may be regarded as particularly troublesome 
by the fact that it is usually large establishments (and oft2n 
such peak-producing consumers as theatres) that make use of 
the option of public supply in this manner, and consequently 
thedemand, if it does occur, would be by no means insignificant. 
Yet we think the importance of the question has been over- 
estimated by many central station engineers. Theoretically, 
it is a hardship to impose on public electricity supply 
undertakings that they should be bound to perform 
the duties of a stand-by plant to private electric lighting 
ventures which are otherwise beyond theie control; but 
does it amount to a real hardship in practice? The 
Wright tariff is, for instance, an excellent thing under certain 
conditions, but when, as in some cases, the double tariff system 
is extended into a triple and quadruple tariff system it may 
become more of a nuisance than a blessing. If the discussion 
of the question by the Municipal Electrical Association had 
been announced more in advance, and the Press had not been 
excluded from it, as they were on Tuesday, it would have been 
possible to form a better estimate of the importance of the 
question; £o far as our present knowledze extends, however, 
we cannot think that the number of times the assistance of the 
central station as stand-by is called for is inordinately great, 
and we have not heard of many instances in which such an 
event has been the cause of serious inconvenience. More- 
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over, we doubt whether an impartial examination of the 
accounts of a supply undertaking having a number of these 
potential consumers would really show any appreciable in- 
crease from this cause, either in the capital expenditure or 
in the costs. | 
Another question also arises in connection with the recent 
decision of the Municipal Electrical Association. Why is 
it that only now the matter has assumed such serious 
importance? As we have already stated, the position of 
supply stations towards this class of consumers has long 
been realised, and yet with all the capacity and facilities for 
grumbling which the Englishman possesses, the giievance 
has not been insisted on hitherto. Has the proportion of 
possible emergency demand of this character to the average 
load enormously increased during the last few years, or has 
the municipal coefficient of Christian charity enormously 
diminished ? It must be pointed out that supply companies 
have been known to lend aid to their competitors when 
the latter have been in distress, a notable example 
being the invaluable assistance rendered by the London 
Electric Supply Corporation to the Metrcpolitan Elec- 
tric Supply Company, on the occasion of the recent 
fire at the Manchester-square station. 
. Even the Council of the Municipal Electrical Association 
has been slow to realise the serious importance of the ques- 


tion, as Mr. Quin’s Paper on the subject a year ago was with- | 


drawn from discussion at a general meeting ; either the Council 
or the sub-committee must have been proceeding very leisurely 
in the matter. However, if the Association has convinced itself 
that the situation is one calling for immediate action, their 
determination to endeavour to have a remedy inserted 
in the Electric Lighting Clauses Bill is a wise 
one: as wise as the determination to forego opposition 
to some of the small points in the Bill brought forward 
in Mr. Procror’s report. It is extremely doubtful whether 
the Board of Trade would have been either able or willing to 
embody a rule concerning stand-by supply in their regula- 
tions, and by the time an answer to this effect had been 
received from them it would have been too late for the 
Association to do anything with regard to the Electric Lighting 
Clauses Bill. As it is, if they had made this move earlier it 
might have been more effectual than doing so now. It is 
only fair to the Committee, however, to point out that 
it was in ignorance of the Government Bill at the time it 
prepared its report. The other alternative suggested by the 
Committee, that individual local authorities should insert 
relief clause3 in their next local Act, is not a commendable 
course. If legislation on the subject is important, it should 
not be by means of clauses hidden away in „omnibus“ 
Acts ; if unimportant, let there be none. 


A NEW METHOD OF FINDING AN INSULATION 
FAULT IN A SUBMARINE CABLE WHILE 
RAISING FOR REPAIRS. 


BY E. JONA, 


When a faulty cable has been grappled and the bight raised, 
it is cut, and tests are applied to each end. The length 
which tests satisfactorily is buoyed and the faulty section is 
taken to the gear and picked up as far as the fault. Usually 
the fault is not visible externally; consequently it is 
necessary to stop picking up from time to time and to cut the 
cable to see if the fault is on board. It would manifestly be 
very useful to have a method of ascertaining when the fault 
comes on board, instead of being obliged to resort to succes- 
sive cuttings. This problem has already engaged the atten- 


tion of electricians engaged in repairing cables (amongst 
others Mr. Murphy), but so far as I know without arriving 
at a solution. The method which I now explain has given 
good results, and I hope it will be found of service :— 

On the iron drum T of the picking-up machine a sort of 
reel B B is formed by rivetting upon the disc D (the disc of 
the drum which is towards the axis of the ship) an angle iron 
terminated by a bronze ring L. On this reel B B is wound 
an insulated wire whose ends are connected to movable rings 
gg. Upon these rings rub two brushes bb. The brushes are 
connected with a battery of accumulators E through an inter- 
rupting key K. 
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Fig. 2 represents the raising of the cable; T is the picking 
up drum, of which the reel B is in connection with the battery 
E. The cable comes into the tank V, and the end C is con- 
nected with the galvanometer S. One ofthe terminals of the 
galvanometer is to earth directly or preferably through a 
condenser . When the key K is down the drum T becomes 
an electromagnet. An induced current is produced in the 
turns of the cable C wound upon the drum T, and causes a 
movement of the galvanometer S. Suppose now, for greater 
simplicity, that S be direct to earth without condenser, and 
that the fault sought (F) be still in the sea. By neglecting 
the capacity of the cable one can say that this induced 


Fig. 2. 


current is inversely proportional to the total resistance of 
the circuit—i.e., to the sum of the resistance of the galvano- 
meter S, the resistance of the cable from the point C up to 
the fault F, and the combined resistance of the fault F and of 
the cable from F up to the station (including the resistance 
of the station transmitting apparatus). This induced current 
passes wholly through the galvanometer S, and produces a 
deflection, A. Suppose now that, having continued the 
picking up, the fault be on board at F’, between the tank V 
and the drum T. Close the key K. There will still be an 
induced current in the cable, and this current will be inversely 
proportional to the total resistance of the circuit—z.e., to the 
sum of the resistance of the cable from the point F up to the 
station (including the resistance of the transmitting apparatus), 
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and the combined resistance of the fault F with the resistance 
of the cable picked up and that of the galvanometer B. 
Usually this total resistance will be greater than the former, 
co that the induced current will be less. This induced 
current partly traverses the galvanometer 8, and partly passes 
through the fault F, so that there will be in the galvano- 
meter S a deflection, S, usually less than that of 4. There 
will thus be a very prompt indication that the fault has 
arrived on board. 

The object of the condenser ꝙ is to cut out the earth and 
polarisation currents, which would pass through the galvano- 
meter S. The preceding reasoning becomes more complicated 
when taking account of the condenser ꝙ, of the capacity of 
the cable, and even of the self-induction of that part of the 
cable which is coiled in the tank V ; but one can always say 
that, as soon as the fault F has passed the drum T, there will 
be a change in the deflection of the galvanometer. 


I worked out this method some years ago to localise faults 
in insulated wires, and used it for this purpose in the electrical 
testing laboratory of Messrs. Pirelli and Co.; but I had no 
idea of applying it to submarine cables, for I feared that the 
sheathing of the cables (and even the brass taping of cables 
so protected) would vitiate the result. Last year, however, I 
tried it at sea, and it gave satisfactory results. 


The reel B is wound with 650 turns of 1:2 copper wire 
insulated with paraffined cotton. The total length of wire is 
8,250 metres, and its resistance almost exactly 40 ohms. 
The battery E is composed of 35 accumulators, the galvano- 
meter 8, a Sullivan, with a 1,000 ohm coil, and the condenser 
d has a capacity of 30 microfarads. The cable made four 
turns round the drum T. 

These were the conditions under which I tried this method 
in October, 1898, upon the Assab-Perim cable. The fault 
had a resistance of about 28 ohms; the cable had been 
grappled at a little distance (1:4 knots) to renew a part of the 
cable, of which the sheathing was defective. The cable picked up 
had & 180/180 core—not brass taped—and was sheathed with 
10 No. 6 iron wires. The fault was 38 knots from Perim 
Station. 

With the above-mentioned conditions, on closing the key K, 
the movement in the galvanometer was, when the fault was 
still in the sea, 220 divisions. The deflection fell to 100 
divisions immediately the fault passed into the tank and the 
cable was cut & few metres past the fault. 

I have made other experiments on cables placed in the 
tanks of the c.s. “ La Citta di Milano," working from one 
tank to another with artificial faults. There was always a 
marked difference between the galvanometer deflections when 
the fault passed the drum: but sometimes they increased instead 
of diminishing. Thisis a matter which requires investigation, 
and I hope to be able shortly to work out a complete 
theoretical and practical study of the subject, taking the 
different factors into account. 

It has been found possible to fit the reel B B to the 
drum T without very much difficulty ; but it is certain that, 
if the sheet of metal which forms the shoulder of the drum 
T could be prolonged to form the core of the reel B and if the 
dise D were of bronze instead of iron (to diminish magnetic 
leakage), a still greater sensitiveness would result. The 
brushes b b are adjusted upon a support, which is easily raised 
80 as not to interfere with the manipulation of the cable. 


I have also made some experiments to determine the 
influence of the sheathing of the cable and of the brass tape. 
For this purpose four turns of cable or core are wound on the 
drum, and the movement of the galvanometer is noted. The 
rest of the circuit remains the same. I have obtained— 

(1) With four turns of core (180/180 not brass taped and 
sheathed with 10.6) wound on the drum,—a deflection of 
116 divisions was obtained. 

(2) With four turns of cable, —a brass taped 180/180 core 
with 10/6 sheathing, 

(a) the two ends of the brass tape insulated - 108 
divisions. 

(b) the two ends of the brass tape earthed through the 
sheathing—108 divisions. 

(8) With four turns of 130/130—188 divisions, 
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The influence of the metallic coverings is clearly seen, but 
it is not so marked as one would have anticipated. 

In the instance I have given, of the attempt to find the 
fault in the Assab-Perim cable, the resistance of the fault was 
very small (20 ohms). I have alsotried cables on board with 
artificial faults. A fault of 100 ohms resistance gave 166 
divisions, when the fault was before the drum, and only 20 
divisions when this fault was abaft the drum, and conse- 
quently represented a fault on board. A fault of 500 ohms 
gave respectively 150 and 60 divisions. There has sometimes 
been found, however, in tests made on cable coiled in the 
tanks of the ship, an increase of deflection when the fault 
passed the drum. I cannot at present say exactly under what 
conditions this inversion of the phenomenon is produced. 

I should, further, say that I have tried substituting a trans- 
former for the condenser, but I have not obtained any better 
results; and, as condensers are found on board all cable 
ships, it is unnecessary to construct transformers expressly 
for these experiments. "The sensitiveness is much increased 
by doing without the condenser, and connecting the galvano- 
meter to earth through a convenient resistance. I employ, 
then, a coil of low resistance (50 ohms), and the cable 
currents are balanced against that of a battery or, better, by 
torsion of the suspension. It is then, however, difficult to 
keep the spot within the limits of the scale, and in practice it 
would be nearly always preferable to use a condenser of large 
capacity. 

I hope electricians engaged on the repair of cables will read 
with interest what I have written, although some points 
remain obscure, and that they wili thoroughly discuss this 
method, so that it may be clearly understood. That is why 
I am induced to make public this article now. 


ELECTRICITY WORKS ACCOUNTS. 


Hanley Municipal Electric Supply Works. 

The electric supply undertaking at Hanley has now com- 
pleted four years of working and may be taken as being very 
fairly typical, in many respects, of the average municipal 
concern. The borrowed capital, which amounts to £46,110, 
has been raised at the uniform rate of 8 per cent. This is 
about £14,675 below the expended capital; the difference 
being met by & bank overdraft on the strength of the 
sanctioned loans. | 

Corresponding to an increase of 88 per cent. in the equiva: 
lent number of lamps connected, the output has risen from 
351,762 units sold to 474,247—an increase of about 85 per 
cent. The average revenue from all sources at 3:9d. per unit 
is very low; in fact, something more than a penny below the 
average in 1897, but it is no doubt due to the low tariff that 
the lamp connections and the output show such a steady and 
rapid increase. The costs have, on the whole, dropped very 
slightly from the 1897 figures. 

The working profit was £2,420, as compared with £2,520 
in 1897. As before, nothing has been set by on account of 
depreciation, the payment to the sinking fund being £1,816 
and the interest charges £1,481, creating thus a deficit of 
£377, to be met by the district rate. | 

It should be pointed out in connection with the fact that no 
allocation to & depreeiation fund has been made, that the item 
of repairs and maintenance per unit has been abnormally high 
at Hanley in 1897 and in 1898. Taking the 1896 and 1897 
figures of the majority of supply undertakings as a guide we 
find that in municipal concerns this item of repairs and 
maintenance per unit is practically independent of the output, 
and may be fairly averaged at 02d. Comparing this with the 
0:-414d. in 1897, and the 0°404d. in 1898 it may be seen that 
the professed practice at Hanley of keeping the plant in a 
high state of efficiency is probably lived up to, though we 
cannot agree that this is a sufficient manner of dealing with 
the question of depreciation. 


The Bournemouth and District Electric Supply Co. (Limited). 

Our second table deals with the accounts for 1898 of the 
Bournemouth and District Co. We are glad to find that the 
concern has turned the corner, and from having a deficit, as 
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HANLEY. | BOURNEMOUTH. 
Undertaking Worked y . . . . Corporation of Hanley. The Bournemouth and District Electric 
Date of Commencement of Supply . July, 1894. 1891. [Supply Co. (Ltd.) 
System of Suppl. Alternate-current transformer sub-stations. Alternate-current transformer sub-stations. 
Chief Engineer . C. A. Cowell and C. J. Sutherland. E. Ll. Ingram. 
. YEAR ENDED DEC. 21, 1897. DEC. 21, 1898. DEC. 21, 1897. DEC. 31, 1898. 
QUANTITIES — 
Unite generated ....—......... mee cn 400,590 551,259 513,042 620,001 
» BOLD (rOT AL) e 351.762 474,247 338,658 414,662 
„ Bold to consumer . 255,383 355,753 358,658 414,662 
» sold for public lighting, & 96,379 118,494 | nil nil 
on work ——— T N ET 5,032 5,109 11,679 28,893 
UNITS SOLD PER 8 O.P. LAMP CAPACITY ............... 176 : 237 167 14:3 
Maximum supply demande . . 376 kilowatts 460 kilowatts | 486 kilowatta 581 kilowatts 
Number of publio lampoꝛoꝛ ä ⁊ .. 64 arc, 14 glow* 64 arc, 69 glow nil nil 
Number of consumeree rnm onn 330 344 — M 
Connections to mains in 8-0. p. lamps ..................... 26,113 33,732 
CAPACITY OP PLANT IN 8-0.P. LAMPS  .................. 20,300 29,000 
CAPACITY OP PLANT IN EILOWATTS..................... £ 930 
Per kilowatt Per kilow Per kilowatt Per kilowatt 
OAPITAL— Total. capacity . e | Total, capacity. Total. capacity. 
AUTHORISED COPA CCC £60,990 | £977 £649 990 | £104 = = SER SA 
Share ....... —À = = ex £50,000 £194 £50,000 £558 
Loan (includi , Debenture charges)... oun xat radit 60,990 97:7 64,996 104 | SN M m ae 
AEOEIVED (rOTAlñl:,UPUUUPUPDHDLD L L . : .. 46,110 73:9 46,110 73:9 92.516 147 92.516 99:5 
jr oec a = ux a 28,625 45:4 28,625 30:8 
Loan (including Debenture charges).................. 46,110 759 46,110 73:9 63,891 101 63,891 687 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... 14,880 23:8 18,880 30:3 = = x a 
Share — J) Vira p d psa CUR EAE Sa Ee] EN er. es ZH 21,375 33:9 21,375 23:0 
Share (uncalledt: eene = TN = =e EM SEN nae <= 
Loan (including Debentures) ........ .................. 14,£80 25:8 18,880 30:3 as m 2 us 
REPAID (TOTAL) ....... J 8 2,586 41˙4 nil = = d cR — 
RESERVE OR SINKING PUND .............................. nil Ber 4,037 6:47 Ed = = wis 
DEPRECIATION FUND |... ͥ nil "m nil 2 1,174 2,174 9:34 
EXPENDED (TOTAL) . . .. .... 51. 634 828 60,785 974 86,409 137 103,966 112 
Lands and buildings .................. "—Á Shae 14:6 9.201 147 17,0282 21:0 18,5484 20:0 
/öC•C˖öÜðͥ JZ ( 8 22. 392 35˙9 28,574 45:5 39,461 62:6 48,288 51:9 
| Cn —-—————————————Á— 16,606 25:6 19,545 31˙3 27 998 44:5 35,119 378 
Miscellaneous . . 3,494 5:60 3,666¢ 586 || 1,22 3°05 2,011 2:16 
BALANCE OP CAPITAL ACCOUNT... eee as 5, 5242 -885 J -14675% | -235 +6,107 +97 -11,4504 | -123 
REVENUE— Total.  |Perunitsold.| Total. Per unit sold Total. Per unit sold. 
OGM sie sts m ⅛¾ .] 26,520 4450d. | £7,715 3 900d. £9,863 | 6 990d. £11,917 6 900d. 
Revenue from supply %%CCCC CC 5,117 3˙500d. 6,141 3:1061. 9,212 6:550d. 11,108 6°430d. 
" Meteri, i 8 150 0:102d. 215 0°109d. 457 0:3244. 531 0:511d. 
" public lighting -oee eseese, 1,175 0:801d 1,545 0:680d — — : e 
i sale of lamps, æ eee . 18 0-053d 1 0:007d — = — 
miscellaneous souroes . . . — = - = 194 0:138. 0:1574. 
EXPENDITURE OUT OP REVENUE— 
TOTAL COSTS hz . . £4,000 2-:30d. | £5,295 2:678d. || £5,108 3:620d. 27984. 
WORKS OST. eese menn 3,108 2-190d. 4,113 92:080d. 3,557  9:520d. 1:869d. 
Generation of electricity ...... ............ F £534 1730d. 3,306 167 2d. 3,243 2-300d. 1677d. 
Fuel (including cartage, &c.) ..... ..................... 1,003 0°685d. 1,398 0°707d. 1,309 0:928d. 071784, 
Oil, waste, water, stores... enne 226 0°154d. 331 0:1684. 453 0°321d. 0:196d. 
Wages at stations nee 698 0°476d. 778 0°393d. 1,165 0:8264. 0:524d. 
Repairs and maintenance at station 6077 0:414d. 799 0:404d. 516 9°224d. 0°179d. 
Distribution of electricity j pon Man 277 | O-189d. 21 | 021d. 314 | 0:223d. O. Id. 
JJJVJJJVVJVVVVVJVVCCVCCCCCCCCVVVT E 42 0:029d 80 0:041d 228 0:162d 0°143d. 
Repairs, renewals of mains, &...... .... . . . .. 235 0:16Cd 341 0°173d 86 0:061d 0:0504, 
Publio lighting eso eee . . . . 297 OO 386 0:195d — 
Attendance uiae Ec tr piede acr ee CURRY vem 295 0:202d. 350 O 177d. 
Renewals . . E æ. 2 0:001d. 36 0:018d. 
MANAGEMENT AND PROPERTY CHARGES.............. 893 0:610d 1.181 0:598d. 
— e EUR n — n — 
René, rates, tae... . . ... ...... .. .. ...... ...... .. 357 | 0:248d 558 D. ed. 
Management .. ..... esas ads dia QU sv Det td T NE E a asd radi 536 0:360d, 628 0:318d. 
% TER 452 0:508d 536 0:271d. 
Btationery, & —U7x . .... . 13 0-009d. 21 0:011d. 
Establishment charges F 42 0:029d. 30 0:015d. 
Lew charges, &o. ......... eene 29e 0:020d. 417 0:021d. 
Total. Total. , 
FINANOIAL RESULTS— 3 Total abe err. |capexpinded TUA ee nded 
WORKING PROFIT FOR YEAR ........................ p £2,520 £2,420 4302; £4,755 5747, £7,080 744% 
Bum carried to Depreciation Fund .................. — — — ,174 142% 1,000 1:05% 
Bum carried to Reserve or Sinking Fund ......... 1,316 1,316 | 2:34% — — 10 0:017; 
Net interest on loans (incl. Debenture charges) ... 1,392 1,481 2:657, 3,674 4:42% 4,568 4:80% 
BALANCE FROM LAST ACCOUNT. — — = nil nil — 
BALANCE AVAILABLE FOR DISTRIBUTION, 40 > = -m — 1.501 1:58% 
dd T T TE 1899 8779 | 06714 . 93 2 -112 27, — um 
ORDINARY DIVIDEND PAID PP ee eo neeeor seses. = = = — 5% — 
PEROENTAGE OF TOTAL COSTS TO GROSS REVENUE 61:47, 6877, 51:87 4067 
Expenditure per kilowatt capacity |...................... " £6. 8s, 2d. £8. Ys, 10d. £8. 28. 2d. £5. 4s. Od. 
REVENUE PER KILOWATT OAPAOITY .................. £10. 98. 5d. £12. "7s. 0d. £15. 13s. 0d. £12. 16s. bd. 
Expenditure per 8-c. lamp capacity ........ e de. Od. 53. 34d. 04d. 38. Ad. 
REVENUE PER 8-C.P. LAMP CAPACITY .................. 6s. 63d. 78. 83d. | n. 85d. 8s. 24d. 
5 PER 8-0.P. LAMP CONNECTED ................ bs. IId. 58. 1d. | 78. 64d. T8. 1d. 
Price charged for lighting, per unit 5d.^ 5d. to 23d.“ |) 7d. to Sd. { 7d. to 53d.7 
Price charged for power, C 3d. 24d. to 1d. 1 
Price charged for publie lighting ....................... e 2:556d. per unit 2.725d. per unit. U — 


EPN NE, we T..... 
 HANLEY. —REMARKS—* Viz., 60 ares 400 watts each, 4 elternate-current ares 50 watts each, , aud 23 BOURNEMOUTH.—HEMARKS-—a Includes £2,247 in 1597 
glow lamps (various c.p.) equivalent to 50 S-c.p. lamps. a Includes £2,460 to street lamps and posts. b Over- | and £3,301 in 1898 for transformer sub-stations and pi's. 
expended (bank overdraft). c Insurance, etc. d 60 400-watt arcs, 4 alternate-current arcs of 560 watts V b Includes £103 to insurance, £229 to stores and works 
each and 69 incandescent (various c.p.) equivalent to 160 8.c.p. lanips. e Includes £2.525 to street lamps j| expenses.” and £37 to auditing. c On Wright system (7d. 
and posts. J Including £39 to “insurance, etc.” g Met by General District Rate. A Churches and chapels, | and 5d., 300 hours per balf-year) d Over- expended. e In- 
4d. All subject to 5 per cent discount for early payment. i By maximum demand system, 5d. per unit | cludes directors’ remuneration, £200. f Includes £95 to 
for first two hours in the winter half-year and for first hour in the summer half-ycar, aud 24d. afterwards; | insurance, £80 to ‘stores and works expenses, an £37 
chapels, 4d. to auditing. 9 On Wright system (1j hours scale). 
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in 1897, was enabled, from the results of last year's working, 


ta declare a dividend of 5 per cent. 

During the year £17,557 was expended on capital account, 
raising the total expenditure to £103,966, or at the rate of 
£112 per kilowatt of plant capacity. The received capital 
consists of £28,625, raised on £5 shares, and £68,891 borrowed 
at 6 per cent. from the Bournemouth and Poole Electric Supply 
Co. The business increases at an encouraging rate; since 
1897 the lamp connections have risen from 26,118 to 83,782, 
or 29 per cent., while the output has increased some 22:5 per 
cent. i 

All the items of works cost have been reduced with the 
result that the total works costs have dropped from 2°52d. in 
1897 to 1:87d. in 1898. This figure is below the average for 
1897, and so also are the total costs at 2:8d. per unit. The 
result of this increased economy and output has been to lower 
the ratio of costs to revenue to 40:6 per cent. and to increase 
the working profit from £4,755 to £7,080, representing 7:44 per 
cent. of the mean capital. Out of this gross profit £1,000 
has been paid into the depreciation fund, and £4,568 has been 
absorbed in interest on the loans. A balance of £1,501 is 
thus left available for distribution, out of which an ordinary 
dividend of 5 per cent. has been paid. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 


. which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)......1899 Jan, 6 Kensi'gton & Knightsbr'(Co.)'99 Mar. 3 
Ayr (Muuicipal)............ 1398 Nov. 11| Kingston-upon-Hull (Mun.) 1898 Aug. 19 
Bediord (Municipal) ...... » Mar. 4| Kingston-on-Thames (Mun.) 1599 April 21 
Belfast (Municipal) ........ „, Sept. 23 Lancaster (Municipal). 1898 Oct. 21 
Birmingham (Company). . ,, Dec. 16 Leeds (Company) .......... 1899 Mar. 8 
Blackpool (Municipal)... ,, Oct. 7 Leicester (Municipal) ...... „ Jan. 20 
Bournemouth (Company) . ,, June 8| Leyton (Municipal) ........ 1898 Sept. 93 
Bolton (Municipal) ........ » Dec. 9 Liverpool (Municipal). » Aug. 12 
Bradford (Municipal) ...... 1899 April 14| Manchester (MunicipaD.... „ July 29 
Brighton (Municipal) ...... 1898 May 6| Newcastle and District (Co), Dec. 2 
Bristol (Municipal)... . ,, July 29| Newcastle-upon-Tyne(Co.) 1899 April 14 
Burnley (Municipal) ...... „ Sept. 16| Northampton (Company) ..1598 April 15 
Burton-upon-Trent (Mun.) 1899 April 21| Norwich (Company)........ „ Dec. 2 
Bury (Municipal 1898 Nov. 25 Notting Hill (Company) . . 1899 Mar. 17 
Cambridge (Company)) 1899 Mar. 10 Nottingham (Municipal) . . 1898 Oct. 28 
Cardiff (Municipal) ........ » Jan. 6 Oldham (Municipal)... . . ,, Nov. 18 
Charing Cross (Company) .. , Mar. 17 Oxford (Company). . . . „ April 1 
Chelsea (Company) ..... ... „„ Mar. 31| Portsmouth (Municipal)... . ,, Nov. 4 
Cheltenham (Municipal)....1898 Oct. 7| Preston (Company) ...... os „ Oct. 28 
Chester (Municipal)........ » Oct. 14| Reading (Company) ........ „ Sept. 16 
Clerkenwell (Company) .. . ,, Mar. 18 Richmond (Company)) . . , Mar. 4 
Derby (Municipal) ........ ,, Dec. 9 Scarborough (Company) .. . ,, April 1 
Dewsbury (Municipal). » Nov. 25 St. James & Pall Mall (Co.). . 1899 Feb. 94 
Dover (Company) ........ „ Mar. 11| St. Pancras (Vestry) ) 1898 May 18 
Dundee (Municipal)..... .. . „ Nov. 4| Sheffield (Company) „ Dec. 16 
Eastbourne Municipal) .... „ July 22 Shoreditch (Vestry) ) „ May 27 
nn (Municipal) .... ,, Oct. 14 Southampton (Municipal) . ,, June 8 
Exeter (Municipal) ........ , Aug. 5 SLUT bor (MEDIDA) 2x Rd » Dec. 93 
Gl w (Municipal) ...... „ Aug. 12 Stafford (Municipal). » Oct. 21 
Guildford (Company) ...... » May 18| Sunderland (Municipal)... ,, Aug. 19 
Halifax (Municipal)........ » Nov. 18 Taunton (Municipal) ...... » Aug. 6 


Hammersmith (Vestry) .... ,, June 10 Tunbridge Wells(Mun.) ..,, July 22 
Hampstead (Municipal) .... ,, Sept. 9 Walsall (Municipal)... . . . „, Nov. 11 
Hanley (Municipal)... . . ,, April 8 Wandsworth(Company) ..,, Mar. 18 
Harrogate (Municipal) .... ,, Dec. 30 Westminster (Company) ..1$99 Feb. 94 


Harrow (Company) ........ „ Sept. 9| Whitehaven (Municipal) ..1898 Dec. 23 
Hast g & St. Leonard's (Co.),, April 29 Windsor (Company)) „ Dec. 30 
H' use · to- N use Co. (K us'gt'n) 1809 Mar. 31 Wolverhampton (Municipal), July 16 
Hove (Company) )))): „ Mar. 10| Woolwich (Company) 1899 Jan. 13 
Huddersfield (Municipal) ..1898 Mar, 25| Worcester (Municipal) .... ,, April 7 
Islington (Vestry).......... „ June 24 Yarmouth (Municipal ....1898 June 17 


MUNICIPAL ELECTRICAL ASSOCIATION. 


At a special general meeting of the Association, held on 
Tuesday last, the following two reports were submitted. 


REPORT OF THE SUB-COMMITTEE APPOINTED TO CONSIDER AND REPORT 
UPON THE QUESTION OF STAND-BY SUPPLY. 


In the opinion of your Sub-Committee it is advisable that the Municipal 
Electrical Association should take into their serious consideration the 
question of Stand-by Supply, as, in several towns where the electrical 
undertakings are in the hands of the Councils, the question has already 

. become acute, owing to the fact that large consumers have endeavoured to 
provide for the manufacture of electricity, by machinery fixed on their own 
premises, using the public supply and plant as a “stand-by” in case of 
breakdown of their own plant, thereby imposing on the Municipal Coancils 
the expenses of providing a plant in excess of their usual demand which 
must remain idle except when used to supply the occasional demand of 
those individuals who possess their own plant. 

Your Sub-Committee are therefore of opinion that the Association 
should seek :— 

Ist. For the insertion by the Board of Trade of a relief section in 

their regulations, or 

2nd. The amendment of the model order, by removing from the 
shoulders of the undertakers the obligation to give a supply of electrical 
energy to individuals who possess an independent supply of their own, 


or to entitle them to demand such annual revenue as would provide a 
reasonable return having regard to the capital expenditure and other 
standing charges incurred by the undertakers in view of meeting the 
possible demand. 

Attention is drawn to the following clauses in the Electric Lighting Acts : 

The Electric Lighting Orders, Confirmation No 9 Act 1883, Section 64, 
The Board of Trace at any time and from time to time upon sufficient 
cause shown to their satisfaction by the undertakera, and upon such con- 
ditions (if any) as the Board of Trade think just may for any limited or 
unlimited period suspend or modify any obligation of the undertakers with 
respect to the supply of electricity under the principal Act or this order, 
in the whole or any part of the area of supply. 

The Electric Lighting Act 1882, Section 24, Where a supply of electricity 
is authorised in any area by any license, order, or special Act, and a supply of 
gas by any gas undertakers is also authorised within such area or any part 
thereof by any provisional order or special Act under the provisions of which 
such gas undertakers are underany general or limited obligation tosupply gas 
upon demand, the Board of Trade may, upon the application of such gas 
undertakers, inquire into the circumstances of the case, and if they are 
satisfied that any specified part of such area is sufficiently supplied with 
electric light, and that the supply of gas in such specified part has ceased 
to be remunerative to the gas undertakers, and that it is just that such 
gas undertakers should be relieved from the obligation to supply gas upon 
demand, as aforesaid, the Board of Trade may in their discretion make an 
order relieving the gas undertakera from such obligation within such 
specified part of such area, either wholly or in part, and upon such terms 
and conditions as they may think proper; and from and after the date of 
such order such gas undertakers shall be so relieved accordingly. All 
expenses of the Board of Trade in connection with any such inquiry or 
order shall be borne and paid by the gas undertakers upon whose appli- 
cation the inquiry or order was made. 

The firat of these clauses appears to give the Board of Trade the power 
to act in the matter and form such regulations as we desire, upon the 
application of undertakers. This, however, is a local confirmation order, 
applying to Bristol, Grantham, and Lowestoft only, and it is therefore 
possible that the same power is not given to the Board of Trade in every 
instance. The second clause appears to point out that the hardship of the 
obligations to supply light, under conditions somewhat similar, that is to 
sav, where there is an adequate and separate source of supply, was in 
connection with gas undertakinga already contemplated at the time the 
Act was passed, aud having regard to tbis it seems probable that there 
would be little difficulty in getting the proper authorities to grant the 
requests put forward, your Sub-Committee therefore recommend the 
Council of this Association to present a report to the next general meeting 
of the Association, and recommend the adoption of the following resolu- 
tions : — 

That a circular-letter be sent to all municipalities being members of this 
Association, requesting them to empower the Council of this Association to 
take such steps in the matter as they may deem desirable and to suggest 
that any expenses incurred should be shared by such municipalitiea in such 
manner as may be agreed by the Council, and subject to the decisions 
arising from such resolution. 

That & petition be prepared and presented to the Board of Trade from 
this Association sta'ing that they have been empowered by certain 
municipalities to act for them, and requesting the Board of Trade to insert 
a clause in their regulations relieving undertakers of their obligations to 
supply under certain conditions except on terms as before suggested. 

In the event of the Board of Trade stating that they have not power to 
actin the matter, or declining to do so, your Sub-Committee fear that 
there is no course of action open to this Association, and the matter must 
be left for the individual authorities to insert relief clauses in their next 
local Act, in which case the Association, as representing many munici- 

alities, should assist in the creation of a precedent by giving evidence on 
behalf of the undertakers, first applying fcr the limitation clausas. 
Signed, H. FARADAY Proctor, Go. PEARSON. 
JOHN H. RIDER, Ron. C. Quin, 
Members of the Sub-Committee, 


NOTES FROM THE PRESIDENT ON TIE ELECTRIC LIGHTING CLAUSES BILL. 


Clause 7, Sub-section 1 (e).—This clause provides that a reserve fund 
may be set asile and that such fund may accumulate until it reaches a 
maximum amounting to one-tenth of*the total capital expended on the 
undertaking. The clause also provides that if the surplus in any year 
exceeds 5 per cent. on the aggregate capital the undertakers shall make a 
rateable reduction in the charge for the supply of energy. 

The limit of 5 per cent. is too little, as exceptional circumstances may 
result in abnormally large profits during a single season only, whilst under 
ordinary circumstances the working would not bear a permanent reduction 
in the charges for energy. A surplus of 7 per cent. has on a former occa- 
sion been allowed, and, since the reserve fund is limited to the small 
amount of 10 per cent. on the aggregate capital, there seems no reason 
why a maximum of 7 per cent. should not be allowed, or that the reduction 
in the charge for energy should be compulsory only after three successive 
years of profits in excess of £5 per cent. 

Clause 12, Sub-Section 2.—'l'his clause provides that nothing in the 
special order shall authorise or empower the undertakers to break up or 
interfere with any street or any part of a street not repairable by the local 
authority or any railway or tramway except such streets, railways or tram- 
waya (if any) or such parts thereof a3 they are specially authorised to break 
up by the special order, without the consent of the authority, company or 
person by whom the street, railway or tramway is repairable or of the 
Board of Trade. 

The Committee of the House of Lords have recently given power to a 
public company (notably the Bristol Gaa Co.) to break up streets that are 
not repairable by the local authority without having the consent of the 
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authonty, company or persons by whom the streete are repairable. It 
therefore does not appear that thia clause is always deemed neceesary, and 
inasmuch a: a single individual may by the exercise of his powera under 
such a clause prevent the extension of electric mains to supply considerable 
areas, it does not seem desirable tbat such restrictions should be enforced. 
It is the usual practice for a local authority to refuse to take over a street 
until it is lighted, it is therefore neceasary that all new streets should be 
equipped with lighting mains prior to their being taken over, and a local 
authority supplying electricity should not be handicapped in its powers a3 
compared with a local company competing with it. 

Clause 14, Sub-section 1 (a).— This clause provides that one month's notice 
shall be given to the Postmaster-General before commencing works in, 
under, along or across any street or public bridge. It further states that 
no part of the month of August shall be included in calculating the above 
mentioned period of one month. l 

Thus in effect where any work is contemplated during the months of 

July, two months’ notice would have to be given instead of one month as 
has been the case hitherto. This will cause very considerable delay in the 
carrying out of extensions, and will often result in a total loss of valuable 
customers who will be unable to wait for such an extended period for their 
supply of energy. It also seems an unreasonable period to demand for 
such notices. The existing period of one month has already been found 
to create considerable difficulties in the prompt execution of the works. 
It will seriously affect the industry if any of the terms of notice now 
existing are extended. 
Clause 24, Sub-section 1,—Tbis clause provided that a requisition 
requiring undertakers to lay down distributing mains for the purposes of 
general supply throughout any street or part of a street may be made by 
six or more owners or occupiera of premises along that street or part of 
the street. 

No limit is herein stated as to the length of street to which such regula- 
tions would apply, and a demand might be made for energy throughout a 
very long street, where the application of only six owners or occupiers 
would not represent a fair proportion of the whole of the owners or 
occupiers in such street. It would appear more reasonable that the 
demand should be made having regard to the total number of owners or 
occupiers—say one-third of the number of the owners or occupiers. 

Clause 25, Sub-section 1.—This clause provides where any such requisi- 
tion is made by any such owners or occupiers as aforesaid, the undertakers 
(if any think fit) may, within 14 daya after the eervice of the requisition 
upon them, serve a notice on all the persons by whom the requisition is 
signed, stating that they decline to be bound by the requisition unless 
those persons, or some of them, will bind themselves to take, or will 
guarantee that there shall be taken, a supply of energy for a period of 
three years at the least, of such amount in the aggregate (to be specified 
by the undertakers in the notice) as will, at the rates of charges for the 
time being charged by the undertakers for a supply of energy from diatri- 
buting mains to ordinary consumers within the area of supply, produce 
annually such reasonable sum as is specified by the undertakers in the 
notice: Provided that in the notice the undertakera shall not, without 
the authority of the Board of Trade, specify any sum exceeding 20 per 
cent. upon the expense of providing and laying down the required distri- 
buting mains and any other mains or additions to existing mains wbich 
may be necessary for the purpose of connecting those distributing mains 
with the nearest available source of supply. 

The provisions in this clause are not sufficient to protect undertakers 
against persons who put in their own plant for the generation of electricity, 
and use the public supply merely as a stand-by. To properly protect the 
undertakers (and through them the other persons using the general 
supply), the clause should provide that the applicant should guarantee to 
take, and continue to take, during the whole period that he has a connection 
to the mains, a supply of energy such that the annual revenue shall form a 
certain percentage - to be specified - upon the whole of the capital expended 
upon the undertaking having regard to the kilowatts on the consumer's 
premises ; for instance, the average sum at present expended on electric 
systems is about £100 per kilowatt. Each consumer should be required 
to take, and continue to take, during the whole of the period that 
he is connected with the system, an amount of energy which 
would bring in a revenue based upon the kilowatts he demands, and 
the capital expenditure of £100 per kilowatt incurred by the undertakers. 
Since the charges on account of interest and redemption of loans usually 
amount to 6 per cent. on the total capital expenditure the prescribed limit 
should not be less than £6 per annum for each kilowatt contained in the 
maximum supply required by the consumer. 

Ciause 28.—This clause provides that where any consumer has required 
the undertaker to supply him with à maximum power of any specified 
amount he shall not be entitled to alter that maximum except upon one 
month's notice to the undertakera. 

The alteration of the maximum by a consumer may require the substi- 
tution of a full-sized main in place of a mere service line; therefore, 
having regard to the fact that under Section 14a month's notice has 
to be served upon the Postinaster-General for the carrying out of certain 
works, or in the case of the months of July or August a longer notice than 
one month has to be served, the notice provided under this Section 28 
may, under certain circumstances, be insufficient, and should therefore 
be extended for three months, allowing the two months’ notice required 
by the Section 1 of Clause 14, and one month for the carrying out of the 
work by the undertakers. 

Clause 29 of the Electric Lighting Act, 1882, provides power for the 
Board of Trade to relieve gas undertakers from obligation to supply gas in 
certain cases. 

A similar clause should be inserted providing power for the Board of 
Trade to relieve electricity works undertakers from their obligation to give 
a supply where an area is sufficiently supplied with gas, and where such 
area will not be remunerative to the undertakers. 


The report on the Electric Lighting Clauses Bill was accepted 
by the meeting, but it was resolved that the Council should 
take steps to oppose Section 25 only, with a view to its amend- 
ment to relieve the undertaker from ‘stand-by supply" in 
certain circumstances. It wa3also resolved that an endeavour 
should be made to obtain the insertion of clauses relieving 
the undertakers during, say, the first two years of supply, from 
their present obligation to repay their capital; and another 
clauseto make the registration of allelectricity metersprima facie 
evidence of the consumption, as i8 the case with gas meters, 

The third matter on the agenda was to consider the Recom- 
mendations of the Dangerous Trades Committee, Affecting 
Electric Generating Works.* The subject was remitted to 
the Council, who will prepare a report to be submitted to Her 
Majesty’s Chief Inspector of Factories, and in the meantime 
the honorary secretary was requested to send a copy of the 
regulations to each member of the Association, with a view to 
obtaining their comments and suggestions. 


MAGNETISM.1- 


BY PROF. J. A, EWING. 


When the Council of the Institution honoured me with an invi- 
tation to deliver the “James Forrest” Lecture they suggested 
“ Magnetism” as the subject. I felt at the time that it was like 
prescribing an ox roasted whole for an invalid's lunch. How could 
one treat a theme so vast within the limits of a single hour with any 
hope of making it pleasing or even digestible? But, having nothing 
better to propose, I weakly acquiesce|, and I now find myself con- 
fronted by this appalling task. It gives me, at least, a grain of 
comfort to reflect that the Council must take a large share of 
responsibility for the choice. Whatever be his subject, the particular 
duty of the “James Forrest” lecturer is to treat it as an illustration 
of the bearing of science upon practice. He has to show how the 
visions of the philosopher become translated into the matter of fact 
of the engineer ; how observations and theories which at firat awaken 
only the intellectual interest of the scientitic enthusiast are in time 
found to have application to the use and convenience of the man in 
the street. He has to show that, if necessity is the mother of inven- 
tion, science is often its foster-mother. And there is another side to 
the matter, for, if the lecturer discharges his duty aright, he will 
show how practice pays baek its debt to science; how the progress 
of invention stimulates the progress of discovery ; how thelaboratory 
owes as mucli to the workshop as the workshop owes to the laboratory. 

Time was when it might have been appropriate in addressing an 
audience of engineers to plead for the better recognition of science as 
the handmaid or mistress of practice. But there is no need to do 
that now. ‘The service which each does to the other is recognised ; 
the beneficent reaction between them has, in late years especially, 
been too fruitful to escape universal notice. Whatever barrier used 
to be apparent has broken down. Day by day, one mav say, more 
and more points of contact are found, more grounds of sympathy in 
sentiment, more opportunity for co-operation. To one who, like 
your lecturer, lias his affections distractingly divided between physics 
and engineering it is pleasant to note that not simply in education, 
but in language, in mental habit, in appreciation of experiment and 
in many other ways, engineers become «daily more and more akin to 
physicists, while students of natural science grow more ready and 
more able to observe nature from the standpoint of the engineer. 
There will always, we need not doubt, remain two extreme schools 
of intellectual activity, one caring only for abstract truth, the other 
with no interest suve for what promises immediate application. But 
between those extremes you will find men of more catholic spirit, 
whose zest for scientific discovery 1s none the less keen because they 
have an eye to the uses to which some of it may Le put. The 
achievements in the world of practice of a Kelvin or a Hopkinson 
are as remarkable as their discoveries in puresc ence, I mention great 
names, but there are many lesser men who follow i i their footsteps. 

Certainly it would be difficult to find a subject that is better fitted 
to illustrate the harmony of practice and sch nce than this subject of 
magnetism. Indeed, % intimate is their contact and co-operation 
here that it would be hard, in giving any account of the subject, to 
draw a line between matters of industrial application and fruits of 
research. The applications of magnetism are older than the science 
—so old that they are lost in the mists of the remote past. If we 
cast our eyes far enough back, they light on the traditional and 
shadowy figure of the Chinese imperial navigator Hoang Ti, who, 
some 24 centuries before Clirist, is said to have piloted his fleet of 
conquering junks by the aid of a floating fragment of loadstone. 
The loadstone— a natural magnet composed of the magnetic oxide of 
iron—is found in the magnetised state at many places on the earths 


* The Electrician, Vol. XXXIX, pp. 329, 379 and 381. 


t “James Forest Lecture, delivered at the Institution of Civil Engi- 
neers, April 20. 


G 


20 


— emm ÁI 


surface, and notably at Magnesia, in Asia Minor, which led Euripides 


to call it the magnetan stone. Though the writings of Plato and 
Pliny and Lucretius contain many references to the distinctive 
properties of the loadstone and many curious legends concerning it, 
it is remarkable that neither the Greeks nor the Romans were aware 
of its use in navigation. We are told in the Book of Acts that 
St. Paul, after staying three days at Syracuse, “ fetched a compass” 
and came to Rhegium, but any student of the Institution will tell 
you it was not a mariner's compass that he fetched. 
Though the uses of magnetism were unknown in those classical 
times, its abuses appear to have flourished then, as they do still. 
The loadstone was reputed to free women from witchcraft and to put 
demons to flight. A magnet pickled with the salt of the sucking fish 
could draw water from the bottom of the deepest well. Iron rings 
magnetised by rubbing against a loadstone were a remedy for the 
out, and the priests of Samothrace, five centuries before the 

‘hristian era, are said to have made a tidy revenue by selling those 

ancient prototypes of the modern magnetic belt. The mysteries of 
magnetism have in all ages formed a happy hunting-ground for 
lovers of the occult. Quackery and superstition have found it a 
name to conjure with. The fact that a thing is unintelligible has 
been held sufficient reason for dubbing it magnetic. It is no part of 
my business to speak of * Animal Magnetism,” for whatever elements 
of fact there are in the reported phenomena which go by that name, 
we may rest assured that with magnetism they have nothing what- 
ever to do. It is a striking fact that among our bodily senses we 
have nothing to help us to a perception of magnetic activity. The 
sense of sight may indeed be 1150 a magnetic sense when regard is 
had to the principle that light is made up of electromagnetic waves, 
but you may put your hand or your head between the poles of the 
most powerful magnet and be unable to tell whether the magnet is 
or is not in action. We have no direct perception of the magnetic 
field, aud there is no such thing iu any legitimate use of the term as 
animal magnetism. 

According to one story it was Marco Polo, the Venetian, who 
brought the mariner's compass from China to Europe in the 13th 
century. Anyhow its use was known then, though the attractive 
influence was wrongly localised, being ascribed to one of the stars in 
the tail of the Great Bear. The Provengal poet Guiot, in a M.S. of 
the 13th century, tells at length, as if it were rather a new thing 
then, how a steel needle may be magnetised by touching it with a 
loadstone, and how when put through a piece of straw and set 
floating it always points to the north :— 

* Puis se torne la point toute 
Contre l'estoile eans doute." | 

A famous letter of Peter Peregrinus written in 1269 contains a 
remarkably good account of the polar quality of the magnet and of 
its use in finding the north. By the time of Columbus, the compass, 
with its divided card, was apparently a common appliance in naviga- 
tion. It was during his first voyage to America in 1492 that 
Columbus discovered the variable deviation of the needle from the 
true north The fact that the balanced needle does not lie horizon- 
tally, but dips, was discovered by a London instrument maker called 
Norman in 1576. N 
. We may take it, then, that applications of magnetism were known 
certainly 600, perhaps 5,000 years ago. But the science of mag— 
netism is just 300 years old; it dates from the publication, in the 
year 1600, of the treatise ** De Magnete? by William Gilbert. In 
that remarkable book the speculations of the schoolmen and the 
“old wives’ tales“ which had gathered about the subject were 
brushed aside, and the foundations of magnetic philosophy were laid 
on the safe ground of experiment, Gilbert showed, by means of a 
model globe cut out of loadstone, that the behaviour of the compass 
. needle was to be explained by regarding the earth itself as a great 
, magnet, surrounded consequently by an **orbis virtutis”—a sphere 
of influence, or, as we should now call it, a magnetic fleld. Time 
would fail me to tell you of the many acute observations described 
by Gilbert, which entitle him to high rank among the founders of 
experimental science. Galileo, his even greater contemporary, said : 
extremely admire and envy the author of ‘De Magnete? ;? and 
Dryden wrote this panegyric :— 

“ Gilbert shall live till loadstones cease to draw, 
l Or British fleets the boundless oceans awe.” i 
This last line suggests the remark that if Dryden could see the naval 
- estimates for the present year of grace—and of aspiration after 
general disarmament—he would surely have no misgivings as to the 
permanence of Gilbert’s fame. 

It would be easy to occupy the whole of the lecture in telling of 
the subsequent developments of that first application of magnetism, 
the mariner's compass ; of the new problems which presented them- 
selves when magnetisable metals— iron and steel—took the place of 
timber in the construction of ships; of the analysis by Archibald 
Smith of the various disturbing influences which tlie magnetism of 
the ship exerts; and of the inventions by which Lord Kelvin 

brought the compass to its present state of perfection and enabled 
correcting devices to be applied by which the effects of the ship's 
magnetism are neutralised. In Lord Kelviu's compass we have a 
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striking instance of the results that are achieved when profound 
scientific insight works hand in hand with rare practical instinct 
and inventive skill. I wish I could dwell on so attractive a theme, but 
I must hasten on to speak of other developments and applications of 
the science of magnetism. 


The pivoted needle of the compass turns so that it may place 
itself in the direction of the lines of force of the magnetic field; so 
long as no local disturbing cause acts, the field is that due to the 
magnetism of the earth. But Oersted discovered, in 1820, that 
if a wire conveying an electric current were brought near, the 
needle became deflected, because (as we now know) the current 
produces a inagnetie field on its own account, whose lines of force 
encircle the conducting wire. Eleven years later Schweiger showed 
how this effect could be intensified by winding the conductor into a 
coil, in the middle of which the pivoted needle was set, and thereby 
invented the galvanometer. The laws of the phenomenon were 
investigated by Ampere and by Weber, and thus the way was paved 
for the introduction in 1837 of the necdle telegraph by Cooke and 
Wheatstone. Our President has lately told us of their pioneer line 
14 mile long, part of which was revived by him and was used, as a 
relie of the year of the Queen's accession, to telegraph her Majesty’s 
message to her scattered peoples on the day of her Diamond Jubilee. 
What that lusty infant, the telegraph, has grown to in the interven- 
ing 60 years you do not need to be told. Taking British telegraphs 
alone, the expansion of which owes much to our President's fostering 
care, there are now considerably more than 1,000,000 miles of wire. 
Our distant colonies are bound to the mother country not simply by 
links of loyalty and mutual affection, but by material bonds of copper 
which have no small part to play in the building up of Einpire. 


The suspended needle, by which Cooke and Wheatstone gave 
practical application to the discovery of Oersted, did not long 
remain the sole, or even the chief, instrument in telegraphy. It 
was almost at once supplemented, and soon to a great extent 
displaced, by the family of instruments which depend on the 
attraction which an electromagnet exerts on a movable armature, 
instruments of which the telegraph of Morse was the first to take 
working shape. But Oersted’s discovery met with a second great 
application at the hands of Lord Kelvin in 1858, when the problem 
of siznalling at a remunerative speed through long ocean cables was 
solved by his invention of the mirror galvanometer, an invention 
which, at the same time, supplied physicists with an invaluable new 
weapon of research. His later invention of the siphon-recorder 
allowed the delicate fluctuations of current, which constitute the sig- 
nals in such a cable, to be registered as well as read. Iu the galvano- 
meter the coil is held fixed and the magnet moves, In the Kelvin 
recorder the force between the two is still the operative force, but 
it is the coil that moves while the magnet is held fixed. Morse's 
telegraph was the practical fruit of the discoveries of Ampere and 
Sturgeon. Ampère had shown that pieces of steel might be per- 
manently magnetised by placing them inside a coil of wire, within 
which a mazuetic field was established by passing an electric current 
through the wire. Sturgeon, in 1825, substituted a soft-iron core 
for the steel, and pointed out that it acquired strong magnetism so 
long as the current flowed through the surrounding coil, but lost its 
magnetism when the current ceased to flow. On establishing the 
current the iron eore underwent, as he says, a “transition froma 
state of total inactivity to vigorous polarity,” and exhibited “an 
intensity of action far surpassing that of any known permanent 
magnet." Joseph Heury improved the winding of Sturgeon’s electro- 
magnet and used it, by means of a movable armature, to sound a bell 
at a distance from the operator. From this the step was easy to the 
recording telegraph of Morse. Simplified into the “sounder,” this 
remains oue of the most ordinary appliances of the telegraphist, and 


the principle it embodies finds application. in the Wheatstone auto- 


matic receiver, in the type-printing telegraph familiar to those who 
study the “tape,” and in a host of other forms. 

Faraday’s discovery, made in 1831, that a current of electricity 
is induced in a conducting circuit when it is moved in a magnetic 
field, in such a way as to vary the number of lines of force which 
it encloses, led to the invention of the magneto-electric machine, 
where the movement of the armature of a permanent magnet is 
used to induce currents in a coil. This has found many uses. It 
was applied in telegraphy by Wheatstone as the transmitting 
device in his step-by-step or A BC apparatus. Substantially the 
same principle formed the basis of the original telephone of 
Graham Bell. There the movement of an iron disk by the 
speaker's voice induced corresponding currents in a coil, through 
the agency of a magnet to which the disk acted as armature, the 


movements of the disk having the effect of varying the magnetic 


field within the coil. These currents passed to the distant end 
and gave rise to corresponding movements on the part of a second 


disk, in au instrument which was an exact counterpart of the 


first. I was old enough in 1876 to appreciate the charm of this 
weird and exquisite invention, and looking back now, it seems, as 
it seemed then, alike in its novelty, in the vastness of its con- 
sequences and in the simplicity of its means, to be the most mar- 
vellous of all the wonder-compelling applications of magnetism 
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The magneto-electric method of generating telephone currents, 
introduced by Bell, gave place, in. the hands of Edison and Hughes, 
to other and better means, but the receiving portion of the appa- 
ratus retains substantially the form which he gave it. The varving 
attraction for its armature of a magnet which is strengthened and 
weakened by the transmitted currents is still used to cause the 
vibrations of the disk which convert those currents into speech. 
The latest advance in telegraphy, the achievements of Marconi in 
communicating between France and England without an inter- 
vening wire, is as much as any other a direct fruit of mag- 
netic research, When an electric current comes into existence 
the magnetic field which it induces around it does not spread 
through space instantly, but with a limited velocity. A current 
undergoing rapid oscillations, such as a discharge surging back 
and forth between two plates consequently sets up magnetic 
waves of corresponding frequency which travel out into space with 
a velocity which is, in fact, the velocity of light. These waves of 
magnetic induction were pictured by the mathematical imagination 
of Maxwell; and they were demonstrated by the experiments of 
Hertz, who showed us how to detect their presence at points which 
might be fairly distant from the source. The researches of Branly 
and Lodge gave far more delicate means than Hertz had used to 
discern the arrival of these magnetic waves; and Lodge, who has 
devoted much attention to the subject, has also been successful in 
developing appliances for sending and receiving signals over long 
distances by comparatively long-period waves of magnetic induction, 
using closed circuits at each end of the system, tuned into electric 
synchronism, so that the magnetic oscillations sent out by one of 
them are detected by aid of electromagnetic resonance in the other. 
But the most striking success which has been achieved in this 
application of maguetism is Mareoni's use of short-period Hertzian 
waves to signal across the Channel from the South Foreland to 
Boulogne. Mr. Marconi is to be warmly congratulated on accomplish- 
ing this remarkable feat, which has arrested the attention alike of 
the publie and of specialists, and had opened all eyes to the practical 
capabilities of this new telegraphy. 

It is interesting to note in passing, though it is scarcely relevant to 
my subject, that telegraphy by waves of magnetic induction is the 
oldest telegraphy of all. Maxwells conclusion that the waves which 
constitute light are nothing less than very quick-period waves of 
magnetic induction was abundantly verified by the work of Hertz, 
who succeeded in submitting artificial magnetic waves to the reflec- 


tion, refraction and polarisation, which we are familiar with in tlie 


case of light. Hence the heliograph, the venerable semaphore, and 
allthe visual signals that have been used from the day when Eve 
first smiled to Adam, are examples of magnetic wave telegraphy, 
though I cannot claim them as fruits of magnetic research. In the 


use of that most delicate of eleetroma;netie receivers, the eye, we 


must admit that practice came before science. 


Faraday’s great discovery of the induction of electric currents by 
moving a conductor in a magnetic field of force led, as we have seen, 
to the magneto-electric machine. A permanent steel magnet served 
to produce the field, and the coils iu which the current was induced 
were generally wound upon an armature, which revolved between 
the poles. The early machines of Clarke and Pixii were improved 
upon by Wilde, who used a second machine to generate a current 
which was employed in magnetising the field-magnets of the first. 
From this to the invention of the dynamo was a step so natural that 
we need not wonder it was taken independently, and almost simul- 
taneously, about the beginning of 1867, by no fewer than three 
inventors, Wheatstone, Werner Siemens, and Alfred Varley. Up to 
that time the magneto-electric machine, when considered (rom the 
engineers standpoint, as au engine for producing electrical energy 
by the expenditure of mechanical work, had been little more than a 
tov. But the abolition ef permanent magnets and the substitution of 
soft-iron cores excited by the current generated in the machine 
itself, constituted a revolution ; and the dynamo became a means of 
applying power to generate electric currents on a grand scale. I do 
not mean that the change came all at once; it is a far ery from the 
„A Gramme” of 20 years ago to the big dynamos of to-day, with 
their 2,000 H. P. or 3,000 H.P. But the introduction of the self-exciting 
field magnet was the decisive step which made the mechanical pro- 
duction of electric currents a part of engineering—a large part, 
indeed, as it has since become. 

The dynamo michine underwent a course of improvement which 
was, in part, the necessary consequence of its design being seriously 
taken up by mechanical engineers, but in great part also the result 
of magnetic rescarch. To no man did it owe more than to one who 
was lately taken from us in the fulness of his powers and in circum. 
stances of peculiar sadness. John Hopkinson’s contributions to the 
development of the modern dynamo were many, but I would specially 
refer here to his part in catablishing the theory of the magnetic 
circuit. Though the idea of the magnetic circuit had been more or 
less vayuely present, mainly by analogy, in the minds of other 
thinkers it was for the first time explicitly formulated in a way to 
command assent in a Paper by the brothers John and Edward 
Hopkinson, and was further applied by them with remarkable effect 
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to problems of dynamo design. A right appreciation of the principle 
of the magnetic cireuit has been one powerful factor in the evolution 
of the modern dynamo. Another has been the advance which has 
taken place, through experimental research, in our knowledge of the 
magnetic qualities of iron. J shall endeavour, before we have done, 
to pass in rapid review some of the principal facts in magnetism 
with which the dvnamo builder is concerned. 

Imagine a conductor wound into a coil which carries an electric 
current. Each of the lines of force, or, as we will rather call them 
for the present purpose, lines of magnetic induction due to the 
current, passes through the interior of the coil and returns into 
itself through external space. The path taken by these lines con- 
stitutes the magnetic circuit; it is interlocked with the circuit of 
the conductor, and in this instance it fills all space, for the lines, 
returning outside the coil are spread without ] mit Imagine next 
that the coil is a long helix, aud that it is bent round to form an 
endless ring. The lines of induction are now confined to the interior 
of the ring; they still form a closed cirenit, interlocked with the 
eireuit of the conductor, but they now close themselves without 
spreading into outside space. If we strengthen. the current in the 
coil we strengthen the induction in the magnetic cirenit. IE we fill 
the space within the coil full of one substance or another, we find, in 
general, very trifling variations in the induction within. But if one 
of the three metals—iron, nickel or eobalt—be placed as a core 
within the coil, especially if the one chosen be olt iron, we find an 
enormous difference. The induction within the coil is then many 
times greater—it may even be thousands of times greater—than 1t 
was before the iron was put in. This familiar fact is expressed by 
saying that iron and, in a lesser degree, nickel and cobalt possess 
exceptional permeability to magnetic induction, 

A core of iron, however, strongly inagnetised, would be of nc 
service in a dynamo unless we imagine a gap to be eut in it, where 
the conductor, whose movement across the lines of induction ts to 
produce current, can be placed. The practical function of the field— 
maguets is simply to produce a strony induction in the narrow gap 
where the armature-coils revolve. The business of the fixed coils, 
to which the magnetisatiou is due, is to establish a mixed magnetie 
circuit, forcing the magnetic induction not only through the iron, 
but across the much less permeable gap. Hopkinson's discussion 
of the magnetic circuit showed how it might be arranged in the way 
most favourable to efficiency, and how, knowing the dimensions of 
the system and the magnetie quality of tlie iron, we could predicate 
what amount of magnetic induction would be set up in the gap by a 
given current in the field-magnet's coils, and hence predetermine 
the behaviour of the machine. No sooner was the dynamo introduced 
than it was discovered that its function could be reversed. Given 
a supply of electric current, the dynamo, acting as a motor, would 
serve to convert the energy of the current into mechanical. work. 
This opened up an immeuse additional field for the industrial uses 
of magnetism. I need not take up time by referring to matters of 
everyday observation. No one does not know how the dynamo, 
acting Loth as generator and as motor, has given us a new branch 
of engineering of so vigorous growth that it almost threatens to 
eclipse the parent stem. It has given us electric lighting and the 
electric distribution of power. It has taught us to harness Niagara, 
where I was glad to see that the engineers have still. left some 
water, and other waterfalls, where I am sorry to think they have left 
none, It has created new metallurgical processes and new chemical 
manufactures, with the aid of the eleetric furnace and the electrolytic 
vat. It has given us electric railways and tramways, or, rather, it 
has given them to our neighbours on the continent and our friends 
over the sea, for vou will find more electric traction in a single 
American or Canadian city than in the whole of Great Britain. 

Faraday 's further discovery that the induction of magnetism in an 
iron core by setting up à current in a surrounding coil would induce 
à current im a second coil wound upon tlie same core was the parent 
of the induction-coil and the transformer. Alternating currents in 
the primary cireuit produce reversals of magnetism in the core, and 
thereby induce corresponding alternating currents in the secondary 
circuit, the ratio of electric pressure between the two depending on 
the number of turns in the winding of the two coils. It is to the 
induction-coil that we owe the high-pressure currents required for 
Hertzian telegraphy, and for the Röntgen rays. The trausformer— 
an inductión-zoi] with a core elosea upon itself to form a complete 
magnetic circuit in iron —gives the engineer means of economically 
conveying electric energy over long distances, by first raising it toa 
pressure which may be transmitted with but little loss in a Jong 
conducting wire of moderate size, and then lowering it to a pressure 
at which it may be utilised without inconvenience or danger. The 
principle found its earliest engineering embodiment in the crudely 
designed “ secondary generators” of Gaulard and Gibbs. Hera we 
have another notable application of magnetism, and it may be added 
that itis by applying magnetic theory and magnetic experiment that 
the conditions are practically arrived at which allow the conversion 
of electricity by the transformer to be performed etliciently. Here, 
too, a study of the magnetic «qualities of iron is all-important to the 
electrical engineer, 

(To be concluded.) 
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. CORRESPONDENCE. 


THE TELEGRAPH SERVICE. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: In reference to your account of a Dinner to Mr. C. 
Gerhardi," in your issue of 24th and your ‘ Personal" note 
in that of the 31st ult., in which it is stated that Mr. C. 
Gerhardi is now the doyen in active work, I beg to call atten- 
tion to the Biographical Notices" in Zhe Electrician 
Electrical Trades’ Directory and Handbook for 1899, 
pp. xlviii. and li., à comparison of which will show that Mr. 
C. Gerhardi entered the Belgian telegraph service in 1853, and 
the English service in 1856; whilst my service dates from 
December 26, 1852. I think, therefore, it is for me to claim to 
be the doyen in active service," and, as Mr. C. Gerhardi was 
a colleague of mine in Jersey, in 1860-61, I am sure he will 
be the first to admit my claim to the title.— Yours, &oc., 

James Graves, M. I. E. E., 
Supt. Anglo-American Telegraph Co. 

Valentia, April 17, 1899. 

[We have submitted Mr. Graves' letter to Mr. Gerhardi 
and he points out that in his remarks at the dinner given in 


his honour he stated that he beliered his forty-six years’ 


association with telegraphic work left him the doyen so far as 
active service was concerned. We now find that Mr. James 
Graves has a prior claim, but that Mr. G. D. Stacey, superin- 
tendent of the Eastern and South African Telegraph Co. at 
Cape Town, has a still earlier association with telegraphy. 


Also that Mr. William Warren, manager in Australia of the 


Eastern Extension Telegraph Co., who is now in England on 
leave, comes before Mr. Graves. We may add that Mr. 
Gerhardi’s intention was to have referred to his services in 
England.—Ep. | 


THE THEORY OF THE MARCONI TELEGRAPH. 


TO THE EDITOR OF TBE ELECTRICIAN. 

Sir: Referring to above in your last issue, may I ask: 
„How does Mr. H. W. Sullivan account for the fact that when 
neither radiator is earthed, but both are free in the air, 
inductive effects are still propagated ? "' 

An INTERESTED INQUIRER. 


PARLIAMENTARY INTELLIGENCE. 


BAKER-STREET AND WATERLOO RAILWAY BILL. 


On Friday the Select Committee of the House of Commons, of which 
Mr. Jeffreys is chairman, resumed consideration of this Bill, the scope of 
which, the petitioners against, and the counsel engaged in, were given in 
our last issue. 

For the petition of the Paddington Vestry, the evidence was chiefly 
against the proposal to place the terminal station, &c., at Blomfield-road, 
Paddington—“ the little gem of the parish.” 

Sir JOHN WOLFE BARRY, for the Metropolitan Railway Co., said he 
was consulting engineer to the Metropolitan and Metropolitan District 
Railway Cos. The net result of the present Bill would be that the 
promoters would get a railway two miles long parallel with the Metro- 
politan and in direct competition with the latter line. He had never 
known such a proposal to be sanctioned except where the existing Company 
had failed in its duty. The Metropolitan and District Companies bad 
each voted £10,000— £20,000 in all—which they had placed at the disposal 
of witness and of Mr. W. H. Preece for the purpose of making experiments in 
the working electrically of Metropolitan traffic, full-sized trains, under 
all the ordinary conditions of Metropolitan rolling stock, between 
Kensington and Earl's Court. 

By Mr. LITTLER: I believe it is the first real practical trial of 
electrical traction with full-sized rolling stock there has been in this 
country '—Yes. We are erecting a small dynamo-house near Earl's Court, 
and we are laying conductors on the rails to Kensington station. The new 
train is under order, the dynamos are being made by Messrs. Siemens 
Bros. and Co., and the engine-house is iu course of erection, aud we have 
every hope that in about four or five montbs we shall have the train 
running. The object of the experiment is not to convince Mr. Preece 
aud myself as to the practicability of working the Metropolitan service 
electrically, because we are thorougbly convinced of that already ; but 
it was thought desirable, before making so very large a change on such 
important railways as the Metropolitan and District, that we should be 
thoroughly satisfied that we had got the best kind of rolling stock, and 
that we should gradually habituate our employcées and staff to the use 


of electric traction. "Therefore, I advised the Company to make an 
experiment on that portion of the line which is, to some extent, 
separated from the rest of the line, so that we might obtain all this 
iaformation before we took the great plunge. We cannot afford to make 
any mistake. This £20,000 will be to a large extent available for perma- 
nent work ; 80 that it will not be all loss. 

When that experiment or that training has taken place, and the elec- 
trical traction is substituted it is undoubted, is it not, that you will 
accommodate more trains in any given time than you can by locomotive 
traction (-es, there is no doubt about that, because the acceleration of 
trains is considerably quicker under electrical traction than by locomotives, 
Mr. Preece, whohas gone into the electrical work, tells me we shall certainly 
be able to accommodate a third more trains on the line. 

The substitution of the new rolling stock, and also the provision of the 
generating station, will be a source of no emall expense to the two 
companies ?— It will bea very heavy expenditure when we go for the whole 
thing; but I think we are all convinced that eventually it will be 
economical, 

But just now, when the Companies are completely pledged to embark 
on this system of electrical traction, do you think it is qui e the time to 
hamper them by obstructing part of their traffic by competition !—It will 
be a very serious discouragement, no doubt. By this Bill there waa one 
place between Bishop'R-road and Portland-road where the two companies 
would be within 160 yards of each other. He did not wish to put the 
engineering questions in this matter too high, but there was no doubt the 
construction of two deep lines did produce cracks in adjoining buildings. as 
had occurred at the Mansion House and the Bank of England: then. if 
everything stood fast they would not go further, but if eomething did not 
stand fast the risk was much greater. At one place the projected line waa 
within 10ft. of the Grand Junction Canal, and not far from his clients“ 
railway. That was a ground of anxiety. 

Now, even on electrical ratlwaye, do sharp curves tend to lengthen the 
time within which the journey can be accomplished t— Yes. 

And, as a matter of earning, they increase very much the expenditure in 
maintenance - Very much. 

Are there some very sharp curves on this line '— Five chain curves. 

What do you say a3 to the probable pecuniary results, as far as they 
themselves are concerned? Do you think this will be a paying railway ! — 
My view is that underground railways costing £500.00) or £600,000 a mile 
cannot be made to pay. The experience we have on the Metropolitan is 
that the omnibus traffic is so severe—the fares must be kept so low—that, 
unless you can make an underground railway at very moderate cost, it 
cannot be made to pay on strictly urban traffic. If you have a lire 
dopending partly on urban and partly on suburban traffic, it can be 
made to pay. 

Mr. W. H. PREECE corroborated Sir John Wolfe Barry with regard to 
the proceedinga in connection with the adoption of electrical traction on 
the Metropolitan and District Railways, "The principal problem they had 
to solve was to lay the mains so as to make the alteration without inter- 
fering with existing traffic. The advantage of electrical traction on the 
two railways was that it meant freedom from foul air and an improve- 
ment in temperature of 10deg. or l2deg. in the atmosphere. It was 
almost a necessity to adopt electric traction on the Metropolitan, 
because that Company had obtained powers to make openings for ths 
purpose of additional ventilation, which they were under obligation to 
close (except with the sanction of the Board of Trade) at the end of three 
years, The present mean rate of travelling on the Inner Circle was 11°2 
miles an hour; under the new system he was satisfied the rate would be 
increased to at least 14 miles per hour, and the journey round the whole 
Inner Circle, which occupied 70 minutes, would be reduced to under 
50 minutes. That would enable eight new trains to be added to the 
service, Which would add 35 fer cent. to the trattic capacity of the Inner 
(rele. By automatic signaling also the block sections could be increased, 
which would still further improve the service. It was in contemplation to run 
a 14 minute service, the result of which would be to double the carrying 
capacity of the Metropolitan. The eight extra trains would be able to 
carry 5,000 passengers per hour; or, runniog 16 hours a day. 50,000 
passengers a day; or over 16 millions a year. The change was within 
very measurable distance of accomplishment. 


HIGHLAND WATER POWER AND ELECTRICAL 
ENERGY. 


Before a Committee of the House of Commons, consisting of Sir J. Kitson 
(chairman), Commander Bethell, Mr. Warr and Mr. Maddison, a scheme is 
in course of consideration, which, as Mr. Pope, Q.C., said in introducing it, 
involvea questions of greater interest and importance than are usually met 
with in private bills interesting not only on account of its local 
characteristics, but because it involves questions of a novel character and 
of national importance. Within the last few yeara, said Mr. Pope, the 
astounding development of electrical scienee had introduced an 
entirely new clement into many of our industries. Not only 
was electric energy available for the purpose of lighting and 
motive power, but the electric current by reason of its electrolytic 
action had been made use of as the most powerful agent in dis- 
integrating the materials which required to be cealt with in chemical 
manufacture, and, in fact, there lay before the electrical scientist an industry 
which could call electric science its aid in a field of progress which was well- 
nigh illimitable. In these circumstances men of science, commerce and finance 
—ford Tweedmouth, Lord Crawford, Lord Farquhar, Lord Kelvin, Mr. 
Charles Colin Macrae and othera—had associated themselves together for 
the purpose of raising the water of Loch Ericht by means of a dam of some 
14ft., so as to maintain that, as a constant level from which the water 
would be conveyed through pipes or through an open aqueduct or tunnel, 
through two other small lochs until it reached a point whence it could 
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be conveyed in such a way as to effect a deliverance of the power upon 
the shores of Loch Leven, and there by means of the utilisation of this water 
power to create the embryo of a large manufacturing industry. As a 
tubsidiary scheme it was proposed to erect a dam at the end of Loch 
Inbhir which would have the effect of backing up the watera of the 
Blackwater and turning a series of small lakea into a continuous reservoir 
80 as to have a high service and a low service of water for power, which, 
whether for its electrical effects or for its motive power, would be equally 
available for any manufacturing purpose which might be created there. 
Needless to say, this project for the utilisation of the Highland water for 
the purposes of power had created a considerab'e amount of local 
enthusiasm in the Highlunds themselves, where the population saw 
a means of obtaining employment in their own district without 
having to leave their native heath. With the exception of Sir 
John Ramsden, Sir Robert Menzies, and Sir John Stirling-Maxwell, 
all the landed proprietors of the district were satisfied, but there was aleo 
opposition on the part of the Corporation of the City of Perth, the Perth 
County Council, and the Tay District Board of Salmon Fisheries, and Mr. 
Frank Bibby. 

Mr. C. C. MACRAE, Chairman of the Highland Water-Power Syndicate, 
an original subscriber to the Niagara scheme and also largely interested in 
& similar undertaking on the St. Lawrence at Massena, explained that it 
was proposed to have two pipe lines carrying the water down to the power 
houses at the foot of each of the pipe lines, where it would be discharged 
at a fall of 1,100 ft. gained within a horizontal distance of half a mile 
with the whole force gained by that head on turbines placed at the 
bottom, and by this means the electrical energy would be developed. It 
was hoped that a continuous output of 25,000 B. H. P. would be developed 
be the high-level scheme, and 16,580 by the low-level scheme, or, in all, 
40,000 E. H. p. from the combined sources. The Loch Ericht scheme was 
was calculated to produce, after the usual deductions for dry weather, 
evaporatfon and absorption, 7,000,000,000 cubic feet of water per annum, 
which waa equivalent to 225°6 cubic ft. per second over every 24 hours’ 
day throughout the year. It was from this figure that the electrical horse- 
power which he had given had been calculated. Compared with the £10 or 
£12, the cost per horse-power obtained from the consnmption of coal, 
he believed that it would be possible to sell power under the scheine 
at from £4 to £5 per electrical hors:-power. Every day that the 
Supply of such power was postponed increased the danger of British 
industries going abroad, whereas if the water-power was utilisel in the 
manner proposed, there was considerable wealth and industry and employ- 
ment in it. For transmitting power by long distance wires must be an 
expensive matter, in addition to the loss in transmission, and so it was 
decided that the right method was to utilize the waters of the lochs 
direct. The capital of the scheme was, roughly speaking, £1,500,000, and 
the cost of the works—exclusive of the price of the land, which he put at 
£150,000— was estimated at £670,000. 

Lord TWEEDMOUTH also gave evidence. 

Lord CRAWFORD (examined by Mr. ROGER WALLACE, Q.C., 
on behalf of the promoters) said he understood that the water could be 
brought from Loch Ericht aud delivered within half a mile of the sea level — 
the ordnance datum line--with a fall of 1,100ft. from the head of Loch 
Leven. He was informed that this fall would develop 40,000 electrical 
horae-power. 

When you were told that this could be done, did it seem a matter for 
surprise ?—I thought the man who told me was “ pulling my leg" and 
trying to hunibug me. I did not believe there was 40,000 horse-power 
apy where in the United Kingdom. 

Do you know the fall that is used at Niagara ?—I believe it is about 500ft. 

It is not 150ft., and in this case, one cubic foot of water would do as 
much as 8 cubic ft. of water does at Niagara in proportion to the mass of 
water. What class of industries do you expect to be developed under this 
scheme if carried out If you are going to utilise the water power and 
turu it into electric power, one trade you would naturally look forward to 
come there would be the chemical trade. Another trade which is likely 
to develop owing to recent discoveries is the production of calcium carbide, 
from which acetyleue gas is made by treating lime with a strong electric 
current. At the present moment there is no place in the United Kingdom 
where that can be done so as to make it pay, and that trade would very 
likely come to such works as it is proposed to construct, and tbere are 
many other processes in which this power could be used, such as electric 
welding for steel works. 

Dr. ANDREW AINSLIE COMMON, F.R.S., LL.D., a Director and 
Deputy Chairman of the British Aluminium Co., having given an account 
of the beneficial results which have followed from the construction of their 
works at Foyes, by reasonof the employment of a large nnmber of persons 
in the manufacture of aluminium, calcium carbide and other substances, 
said at present they had in operation seven dynamos, each of about 
700 E.H.P., and two smaller ones, making 5,000 E. H.. altogether ; but 
there was no reason why it should not ultimately develop to 12,000 k. H. p., 
cr even more. 

Mr. REGINALD E. MIDDLETON, M.Inst.C.E, explained that the 
scheme was divided into seven sections :— (1) The diversion of the water 
of Loch Ericht, aud carrying it along to Loch Eilde Mor; (2) its trans- 
mission down to the power-houses which it was proposed to erect at the 
head of Loch Leven; (3) an aqueduct or tail race counecting the lower 
end of the pipes with the river Leven, for the purpose of letting the water 
fle w off; (4) the impounding of the waters of Loch Laidon, for the pur- 
pose of providing compensation; (5) the lower level scheme for improving 
the Blackwater, creating a large lake there and transmitiing its waters to 
the power-hou:ses ; (6) the power-houses and machinery; and (7) a 
second aqueduct or tail race for the purpose of getting rid of the 
water after it had been used. The drainage area of Loch Ericht 
and Allt Glas, which they sought to impound, was 589 square miles 
and the available rainfall was 52in., deducting from the average 
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rainfall of 83°3in. one-fifth of gross rainfall representing the average 
of three dry years, l3in. for evaporation, and ló4in. for loss by 
floods. The quantity of water which it was proposed to abstract from 
these areas was 7,115,500,000 c.f. per annum, or 122,000,000 gallons a day. 
As regards compensation water, 13in. was one-fourth of the available rain- 


fall, and the area of supply was 58.4222 = 78°53 square yards, or 


50,260 acres, which would give 40,500,000 gallons of compensation water over 
aud above, to which amount it was intended to give a further 2,000,000 
gallons. The original estimate for the scheme which presented no engin- 
eeriug difficulty of any magnitude was £850,000, but. in deference to the 
opinion of Mr. Mansergh, it had been raised to £1,072,000. 

Mr. J. MANSERGH having given evidence to a similar effect, 

Mr. EDWARD MANVILLE, M.LE.E, said he estimated the 
whole cost of the electrical apparatus for the power house in 
connection with the Loch Ericht part of the scheme, including seven 
electrical genera'ors, each with an output of 4,000 k. H. ., complete 
with the requisite excitera, switchbo.rd apparatus for manipulating 
the current and including a liberal allowance for spare parts at £75,000; 
two travelling cranea each to lift 80 tons £1,600; sundry iroa work for 
chequer plating at the power house £500; 12 miles of three core 
twisted conductors, each core having a sectional area of about 0°26 
square inch, £15,000; meters, circuit breakers, &c., £600 ; and £4,320 
for contingencies, making a total of £97,020 for the Loch Ericht 
portion of the scheme. In the Blackwater portion there would be four 
electrical generators, each with an output of 4,000 k. R. P., with the requisite 
exciters, awitehboard apparatus, spare parta, &c., £41,000 ; sundry iron work 
and fittings, £400 ; eight miles of the conductor, £10,000 ; meters, circuit 
breakers, &c., £400 ; and contingencies, £2.500, giving a total for the elec- 
trical plant of the Blackwater scheme of £54,300, or £151,320 for the two 
together. Intheestimate for maintenancehe put the general hydraulic work, 
including reservoirs, aqueducts, dams, tunnels, tail races, fencing at 14 per 
cent. on £403,727 or £6,056 ; for building 2 per eent. on £16,000, £320 ; 
on the pipe lines, 3 per cent. on £57,900, £1,737,and on the e'ectrical 
plant turbines and insulated feeders, 74 per cent. on £170,060, £12,750, 
making altogether for maintenance £20,863 ; cost of staff in the two power 
houses, £4,370 ; engineers and assistants, £3,000 per annum; general office 
expenses, directors’ fees, legal expenses, and so forth £5,000, making for ad- 
ministration £32,235 a year, which, divided over the 40,000 E. H. P., was 
equal to 16a. 7d. per k. H. P. per annum. The interest on capital, which was 
roughly taken at 5 per cent., or £1,000,000, would be equal to £1. 5a. 
per E.H.P. per annum, making with the allowance for maintenance, 
£2. ls. 7d. a year per E. Ii. v. 

Prof. BOYD DAWKINS then gave evidence as to the geological features 
of the district. 


LEGAL INTELLIGENCE. 


ee) 


Castner-Kellner Alkali Oo. (Limited) v. Commercial 
Development Corporation (Limited). 

This case came before the Court of Appeal on Saturday with reference 
to certain costs in the recent appeal action. 

The MASTER OF THE ROLLS read a short judgment of the Court on 
the poiuts raised, and allowed defendants certain costs, but refused to 
make an order for the return of these costs in the event of the plaintiffs’ 
appeal to the House of Lords being successful. 


Electric Exploitation Co., Limited (petition of Sussman 
Electric Miner’s Lamp, Limited). 

On Wednesday, before Mr. Justice Wright, the petition of the Sussmaa 
Electric Miner's Lamp (Limited), was heard asking for an order for the 
compulsory winding up of the Electric Exploition Co. (Limited.) 

Mr. HAMILTON, for petitioners, said that the petitioning company 
lent defendants in March, 1897, £600, which was to carry interest at the 
rate of 10 per cent. per annum, and to be repayable upon demand. 

Mr. DILL, for defendants, said the petitioning company owed his 
clients a debt considerably in excess of the debt owing to them. If 
& compulsory order was made nothing would be gained as there would be 
no assets. As to the shares in the petitioning company they were not 
worth more tban 2d. per share. 

Mr. Justice WRIGHT said that even 2d. per share on the several 
thousand shares, held as security for the loan, would produce a certain 
amount of money. 

Mr. HAMILTON denied that the shares were valueless. He was 
instructed that these shares were likely to be of considerable value. 

Ultimately, a compulsory order, as asked for, was granted. 


BOOKS RECEIVED. 


(Copies o! any of the undermantloned works can be had from The Ele:trician office 
post free, on receipt of published price.) 


„The Official Gazette of the United States Patent Office." 
Nos. 1 and 2, Vol. LXXXVII. Published by authority of Congress. 
(Washington : Government Printing Office.) 

„Modern Drainage Inspection and Sanitary Surveys. By G. J. 
G. Jensen. (London: The Sanitary Publishing Co.). Price 2s. 6d. 

* Journal of the Institution of Electrical Engineers." No. 139, 
Vol. XXVIII., April, 1899. Edited by W. G. McMillan. (London: 
E. and F. N. Spon.) Price 4s. 
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TRADE NOTES AND NOTICES. 


[Notives for insertion under the abore heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week. | 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct. from the Publishing Opiices, 1, 2 and 3, Salishury-court, Fleet- 


street, London :— 
| NOW READY. 

"LABORATORY NOTES AND Forms.”— With the above title we have ready 
the New Edition of a set of 40 Elementary and Advanced Exercises for 
use in Electrical Engineering classes. These have been prepared by 
Ur. J. A. Fleming, And will be found of great service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
cf the Teacher and hia Assistants, and to serve as a record of the work done 
by theStudent. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net; in sets of any three, ls. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 58. 6d. net. The complete 
seb of Twenty Elementary and Twenty Advanced Exercises are prioe 
10s. 6d. net; or in handy portfolio, price 12s. net; or bound in strong 
cloth case. price 128. 6d. net. Strong portfolios can be had, price Is. each. 

NOW READY.—The cheaper edition of Dr. J. A. Fleming's Electrical 
Laboratory Notes and Forms." These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led toa request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Forms 
which differ only from the higher-priced set in being printed on smaller and 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. 

' RKLEOTBICAL TESTING FOR TELEGRAPH ENGINEERS.” — By J. Elton 
Young, M. I. E. E. The scope of the book aims at urni hmg a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general, 
emy 8vo, fully illustrated. 10s. öd., post free; abroad 11s. 

‘ THE STUDENTS’ GUIDE TO SUBMAFINE CABLE TESTING."—A new work 
py Messrs. H. K. O. Fisher and J. C. H. Darby, with the above title, is 
now ready, price 68. net; abroad, 68. 3d. This work is intended to serve as a 
guide to operators already in the telegraph service, and to those who desire 
to enter that service, The great cable companies now insist that their 
operators and probationers shall pass certain examinations in electrical 
subjects. The book is very fully illustrated. Second Edition now ready. 

"SUBMABRINE OABLE-LAYING AND RrPAIRING."—By H. D. Wilkinson 
M. I. E. E., &c., fully illustrated; price 12s. 6d. 

„ PRACTIOAL NOTES FOR ELECTRICAL STUDENTS."—By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 68. 6d., post free. 

„ ELEOTRO-ÜHEMISTRY."—By Dr. G. Gore. Third Edition. 
post free. . 

„ELTCTRIO Motive Power,” by Albion T. Snell, contains the 
latest information respecting the application of electric energy to minin 
and general power transmission purposes, in which the author has h 
much experience. Price 10s. 6d., post free; abroad, lls. New cdition 
ready May J. 15:9. 

*" WIRELESS TELEGRAPHY: SIGNALLING AGROSS SPACB WITHOUT WIRES 
BY ELzorRi0 Wavxs."—By Dr. O. J. Lodge, with many original illustra- 
tions. Enlarged Edition, 2a. 6d. net, 2s. 9d. post free. 


“The Electrician” Electrical Trades’ Directory and Hand- 
book for 1899.—The ‘‘ Big Blue Book” for 1899 is Now Reapy. 
The Directory Division has been corrected up to Feb. 8, 1899, and all 
the latest new names, changes of address, &c., will be found 
included. The Handbook Division has been much extended, many 
valuable tables having been added. The volume contains, also, 
the large Sheet Tables of Electricity Supply Stations and Electric 
Railways and Tramways, finally corrected to Feb. 9, 1899. The 
price of the Directory and Handbook remains the same—10s,, post 
free 10s. 9d.; abroad, post free, 12s. (United States 13s. 6d.). 


TENDERS INVITED. 


As advertised elsewhere, the Epsom District Council invite tender, 
for the supply and erection of: (a) Lancashire boilers and fittings 
economiser, feed pumps, &c.; (6) pipework, &c., in engine and 
boiler house; (c) steam dynamos and motor boosters ; (d) storage 
batteries; (e) main switchboard and connections; (f) overhead 
travelling crane; (g) underground mains and conduits; (h) arc 
lamps and posts; (i) street glow lamps and accessories; and (k) 
station lighting. Specifications, &c., may be obtained from the 
consulting engineer (Mr. W. C. C. Hawtayne), 9, Queen-street- 
place, London, E.C., on and after the 10:h inst. Tenders to the 
clerk (Mr. E. G. Wilsoa), High-street, Epsom, by noon of May 8. 

The Darlington Corporation invite tenders for the supply and 
erection of :—(1) Lancashire boilers, with mechanical stokers ; 
(2). engines, dynamos, pumps, pipes, &c , Green's economiser and 
tools ; (3) storage battery ; (4) switchboard and boosters ; (5) arc 
lamps ; (6) feeders, mains and arc light leads, including roadwork. 
Further particulars are given in an advertisement. Plans and 
specifications can be obtained at the office of the borough surveyor. 


Price 32s., 


Plans can also be seen at, but not obtained from, the office of the 
consulting engineer (Prof. Alex. B. W. Kennedy), 17, Victoria- 
street, London, S. W., and tenders must be lodged with the town 
clerk (Mr. Hy. G. Steavenson), Town Hall, Darlington, by May 30. 
The Edinburgh Corporation invite tenders for the supply of copper 
strip. Specifications can be obtained from the resident electrical 
engineer (Mr, F. A. Newington’, 5, Dewar-place, and tenders must, 
be sent in to the town clerk (Mr. Thomas Hunter, W.5.), City- 
chainbers, Edinburgh, before May 15. See advertisement, 


The Visitors’ committee of the Prestwich County Lunatic Asylum 
invite tenders for cleetric light plant, particulars of which appear in 
an advertisement. Firms desirous of tendering must send their names 
to Mr. Charles Hopkinson, M.Inst.C. E., 29, Princess-strect, Man- 
chester, or to Messrs. Hopkinson and Talbot, 26, Victoria-street, 
London, S. W. 

The King's Lynn Corporation invite tenders for wiring the Lynn 
Technical Schools, Plans, &, can be obtained at the office of Prof. 
H. Robinson, 13, Victoria street, London, S.W., on Monday and 
Tuesday next, or at the Town Hall, King's Lynn, alter Wednesday 
next. Tenders to the town clerk, Mr. Herbert. Barrett, by May 16. 
See advertisement. 

The Groat Eastern Raiheay Co. invite tenders for the supply of 
stores and materials, particulars of which are set out in an advertise- 
ment elsewhere. Forms of tender may be obtained at the secretarv’s 
ottice, Liverpool-street Terminus, London, E.“, on aud after Mav 4. 
Patterns may be seen at the Company s Stores, Stratford, between 
the hours and on the dates set out. Tenders must be sent in to the 
secretary (Mr. W. H. Peppereorne) not later than 10aan. of May 11. 


The Vestry of the parish of St. Mary, Buttersea (London), require 
tenders for the supply and erection of (1) feeders, distributing 
mains, and are light leads (including laying and jointing); (2) 
watertube boilers ; (3) steam dynamos and engines. Tenders to 
clerk by noon, June 7. 

The Hamps'ead (London) Vestry require two 500-kilowatt steam 
alternators, five Ferranti or similar type switchboard panels, 
boilers, feed-water heaters, feed pumps, a 40-kilowatt exciter, 
water softening plant, air pump and condenser, economiser, over- 
head travelling crane, &c. Tenders to the clerk by noon of My 18. 

The Town Council of Reigate, Surrey, require tenders for (1) two 
water-tube boilers, economiser, brickwork, and flues, (2) steam 
exhaust and other pipes, steam pumps, &c., (3) two 100 kilowatt 
and one 20 kilowatt steam alternator, 8-ton overhead travelliug 
crane, and sub-station equipment, (4) switchboard and instruments, 
(5) mains, lamp-posts, &c. Tenders to town clerk by noon May 1. 

The Southampton Corporation invite tendera for the reconstruc- 
tion of 14 miles of tramway. Tenders to acting town cierk by May 2. 

The St. Marylebone (London) Guardians invite tenders for the 
wiring of the new front blocks of their workhouse in Northum- 
berland-street, W. Tenders to clerk by May 8. 


The Delfast Electric committee also invite tenders for lay ing con- 
duits and building junction boxes and for laying cables. "Tenders 
to town clerk (Sir Samuel Black) by noon of Thursday, 27th inst. 


The Vestry of St. Pancras (London) invite tenders for supplying 
and fixing additional plant, comprising dynamos, engines, &c., at 
the Regont’s Park electricity works. Tenders to vestry clerk 
(Mr. C. H. F. Barrett), Vestry Hall, Pancras-road, N.W., by noon 
of May 16. 

The Fleetwood Council invite tenders for cast-iron lamp pillara and 
brackets, lamps for electric incandescent street lighting, are lamps 
and posts, wiring the town hall, free library, publie market and 
slanghter-houses, Tenders by May 16. 

The King's Lynn Ferry committee invite proposals for improving 
the existing ferry communication across the river Ouse, by adopting 
electric or other motive power. Particulars from the borough engineer, 

The Hammersmith (London) Vestry invite tenders for exten ling the 
electricity station building. Tenders by May 10. 

The Great Grimsby Sanitary Authority invite tenders for the erec- 
tion of electricity station building and climney shalt. Tenders by 
May 20. 

The Bangor Corporation invite tenders for 
Tenders by May 6. 

The Ealing Council invite tenders for steam exhaust and other 
piping, switchboard and connections, &e. Tenders by noon ot May 15. 

The Southempton Corporation invite tenders. for wiring the 
municipal lodging house. Sj ecifications from the borough engineer, 
and tenders by May 5. ` 

The French Post and Telegraph authorities invite tenders until 
May 9 for 20 kilometres of iron pipes (65min. dia.), for pneumatic 
pipe lines. Particulars from and tenders to le Sous-Secretariat 
d'Etat des Postes et des Telegraphes, Rue de Grenelle 103, Paris. 

The Almaden (Spain) Municipal Council require tenders for the 
electric lighting of the town for 20 years. Tenders by May 19. 


“free” wiring. 
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The Talavera (Spain) Municipal Council invite tenders for the 
electric lighting of the town for 10 years. "Tenders by May 20. 


The Mozambique Company, 40, Rua do Alecrim, Lisbon, invite 
tenders for the erection and working of electricity works, a telephone 
exchange, &c.,in Beira (East Africa), for 25 years. Tenders by July 10. 


TENDERS RECEIVED AND ACCEPTED. 


The following tenders have been accepted by the Doncaster 
Corporation for the supply of electric lighting plant : — 
Tetlow Bros., boilers, &c. 
Mather and Platt, engines and dynamoa. 
E. P. S. Co., storage battery. 
Edison and Swan Co., instrumenta, &c. 
Callender Co., cables, &c. 


The following tenders have been accepted on the recommendation 
of the consulting engineer (Mr. F. H. Medhurst) by the Bangor 
Council for the supply of electric lighting plant :— 


British Insulated Wire Co. (mains and branches)... £3,858 0 0 
James Hamilton and Son (buildings) .................. 920 0 0 
John Fowler and Co. (steam dynamos, xc. 2115 0 0 
R. Heorneby and Sons (boilers) ........................ . 1,490 15 0 
Mirrlees, Watson and Yaryan Co. (steam pipes, &c.) 1,157 0 0 
Chloride Elec. Storage Syndicate (accumulators)... 920 0 0 
Dobsons and Curtis Bros. (switchboard, &c.)......... 565 11 7 


The Aberdeen Council have accepted the tender of the Westing- 
house Company for the supply of a steam engine and dynamo at 
£3,256, and that of Babcock and Wilcox for two boilers at £2,086. 


The Southampton Town Council have accepted the tender of 
Messrs. Lankester and Son for wiring the new isolation hospital at 
£599. 15s. "Thereare over 400 lights. 

The Chatham Town Council have accepted the tender of Messrs. 
Stevens and Barker for wiring the new Town Hall, at £827. 10s. 


The City and South London Railway Co have placed an order for 
special carriages with Messrs. Hurst, Neilson and Co., of Motherwell. 


The Hampstead (London) Vestcy have placed an order with 
Mes:rs. Siemens Bros. and Co. for an arc lighting machine, at £715. 


The Chester Corporation have accepted the tender of W. Lucy and: 
Co. for the supply of 28 lamp posts for Jandus lamps, at £8. 8s. each. 


BUSINESS NOTICES. | 
As the works leased by the Jandus Arc Lamp and Electric Co. 
from Messrs. Johnson and Phillips have been found inadequate to 
cope with the demand for Jandus lamps, the company have acquired 
new works at Holloway. l 
Messrs. McEwan, Clark & Co. have removed to £6, Frederick- 
street, Edinburgh. The firm's new telephone number will be 2,331. 


APPOINTMENTS VACANT AND FILLED. 

The professoiship of electrical engineering at the Glasgow and 
West of Scotland Technical College is vacant. Particulars of the 
appointment are given in an &dvertisement, and applications must 
be sent to the secretary of the college, 38, Bath street, Glasgow, not 
later than May 22nd. 

The British Electric Traction Co. invite applications for the posi- 
tion of head of their contract department. Faro: particulars are 
given in an advertisement and applications must be sent to the' 
secretary, Mr. George Stevens. 


The Electrical Power Storage Co. has a vacancy for two or three 


pupils at the Milwall Works. Applications to the company, 4, 
Great Winchester.street, London, E.C. 


1 


Mr. Alfred Lucas, hitherto mains superintendant at Sheffield, has 
been appointed district manager of the British Thomson-Houston 
Company. During the last 14 years Mr. Lucas has been with 
Messrs. Tasker, Sons and Co., afterwards the Sheffield Telephone 
Exchange Co., and finally the Sheffield Electric Light and Power’ 
Co. (Limited). 

Mr. J. A. Spenser, formerly with the Brush Company, has been 
appointed resident electrical engineer of the Oldham, Ashton and 
Hyde Electric Tramways (Limited). 


BANKRUPTCIES, LIQUIDATIONS, &c. 


At the Brighton Bankruptcy Court, last week, D. W. Paine, elec- 
trician, Gloucester-road, Bephiton, was examined. Commenced 
business in 1893, entering into a partnership without capital, but 
with about £70 worth of stock. After two years the partner took 
over the business, but debtor recommenced business on his own 
account in August, 1898. He had no money, but a little stock. The 
takings during the eight months were £265 and the expenses £270, 
and he estimated that he took £3 a week out of the business, Exam- 
ination closed subject to formal adjournment. 


It has been resolved to wind ap voluntarily the Automatic Electric 
Meter Syndicate (Limited), and Mr. G. Saies is liquidator. 
The Lithanode Electric Storage Co. (Limited) is to be wound up 


voluntarily, and Mr. H. F. Pollock and Mr. J. M. Richardson act as 
joint liquidators. 


A summary of the statement of affairs in the failure of J. E. Stott, 
electrician (trading as James E. Stott and Co.), 10, Wood-street, 
Huddersfield, has been issued. The unsecured liabilities are 
£598 13s. 7d. ; gross liabilities, £731 1s. 3d. ; assets, estimated to 
realise £274 17s. Id.; deficiency, £323 16s. ld. The debtor 
attributes his failure to losses on contracts and in manufacturing 
electrical fittings. He began business as an electrican at Hudders- 
field in 1898, with £50 borrowed money. After six months he 
commenced manufacturing electrical fittings, and purchased 
machinery for that purpose, and lost money. Debtor executed a 
deed of assignment on Jan. 20 last, and this was the act of 
bankruptcy upon which the receiving order was made. Bankrupt 
makes no offer. 

On Saturday Mr. Justice North heard a motion for the appoint- 
ment of a receiver in the matter of the Electric Organ Co. (Limited), 
on the ground that the debentures were in jeopardy. Counsel said 
the company were unable to pay their debts, having lost £27,000, 
and some of the creditors were now in a position to issue execution, 
so placing the securities in danger. The matter was an urgent one, 
and it was asked that the official receiver of the Norwich Court 
should be appointed receiver. There was no opposition, and the 
order asked for was mude. 


Plant Sale.—Messrs. Fuller, Horsey, Sons and Cassell have been 
instructed to sell by auction, in lots, on the premises, 4, Greenland- 
place, Camden Town, London, N.W., on Thursday next, May 4, at 
two o'clock precisely, a quantity of electrical plant and motor cars. 
Further particulars of the plant, which may be viewed the day 

receding sale, are given in an advertisement. Catalogues can be 
had of Mr. R. Rabbidge, 32, Poultry, E.C. ; Messrs. Caprons, Hitchins 
and Co., Savile-place, W.; Messrs. Vallance and Co., George-yard, 
Lombard-street, B.C. : and of the auctioneers, 11, Billiter-square, E.C. 


East London Technical College.—Special courses of lectures 
on “ Alternate Currents,” and on “ Electric Power in Engineering 
Workshops,” will be delivered at this college by Mr. J. T. Morris, 
A. M. I. E. E., on Mondays and Wednesdays. See advertisement for 
further particulars. 

Catalogue.—Messrs. P. R. Jackson and Co. (Limited) have just 
issued a revised complete catalogue of their engineering, electric and 
other manufactures. The compilation takes the form of a well. 
bound volume of some 394 pages, the electric and mining sections 
of which have been compiled by Mr. W. F. Jones, II. I. M. E., 
A. M. I. E. E. The electric plant section is very comprehensive, 
including details of the manufactures in dynamos, motors, are lamps, 
hauling and winding machinery, and every variety of electrical 
plant equipment for lighting, power and mining work. This section 
is well illustrated, and is accompanied by a number of useful tables, 
data and engineering quantities. A comprehensive index to the 
volume is included. In addition to the section already referred to, 
there are also sections on the iron foundry and rolling mill depart- 
ments, for which branches of the engineering industry several work- 
shops in Messrs. P. R. Jackson and Co.’s works have been equipped 


Outside Shop Window Lantern.— 
The Edison and Swan Company are in - 
troducing a fitting which has been speci- 
ally designed for use with outside shop 
windows. The globe of the fitting is of 
half. opal glass, and this side of the globe 

/ » is placed furthest from the window, 
er^mnre Å \ whence it reflects the light on to the goods 
IURE E displayed in the shop, at the same time 
allowing for a name or other matter being 
painted on the globe. The carriers are 
finished in black, white, or blue enamel, 
with gold lines. The fitting is arranged 
to take three lamps of 8 c.p. to 32 c.p., 
and is provided at the top with a socket 
: to screw on a din. iron pipe. 

Messrs. Elliott Bros.—This well-known firm of telegraph and 

electrical instrument makers, has been in existence exactly 100 years, 
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| and we learn that as tlie demand for the firm's manufactures has out- 


grown the capacity of the existing factory in St. Martin's-lane, London, 
larger and more convenient factory premises are being erected at 
Lewisham, which will probably be occupied by July 1. The, are to 
be known as the ** Century " Works. 

New Switch and Fuse Bridge.—Messrs. Dorman and Smith, of 
Salford, have sent us samples of a new link switch and a fuse bridge, 
both of which should conform in their insulation as well as in their 
mechanical construction with the strictest of wiring rules issucl by 
central station engineers for 250 volt circuits. The switch (Figs. 1 
and 2) is constructed entirely of porcelain and metal, the cover Leing 
of the former material, and no vulcanised fibre is employed. There 
is a long and exceedingly sharp break, the sharpness being indepen- 
dent of the speed at which the handle is moved, and it is impossible 
to hold the switch in the sparking position when switching off. The 
holding-down screws are placed well out of the way of the contacts. 
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In the fuse bridge, seen in section in Fig. 3 and in position in Fig. 4 
the terminals are divided by a thick wall of porcelain, and through 
this the fuse finds a sinuous patb, which no self-respecting arc would 
follow. To renew the fuse, the name-plate at the top of the bridge- 
piece in Fig. 3 is unscrewed, and the asbestos pad beneath it is 
removed. Tte name-plate, which comes to the front when the 


Fia. 4. 


bridge is inserted, bears the number of wires, the gauge and the 

material of the fuss and the normal maximum current of the circuit 

it is intended to protect. The wire appears to be chosen amply 

el Tor the sample sent us bears the legend “1 No. 29, copper, 
amp. 


Exports of Electrical Apparatus and Material.—The followin 
list vives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from April 19 to 
April 25, with the ports of destination :— 

Argentina— Buenos Ayres, £320 (telegraph material).  Awstralasia— 
Auckland, £99; Melbourne, £680 (telegraph material); Otago, £42; 
Wellington, £190 (including £89 telegraph material) Brazil— Bahia, 
£19,567 (telegraph cable). British (ruiana—Demerara, £13. Canada 
Halifax (N.S.), £589; Montreal, £58 (telegraph wire). Ceylon —Colombo, 
£84. Egypt—Port Said, £8. France — Boulogne, £51. Germany Ham- 
burg, £110. Greece—Pirwus, £183; Syra, £150 (telegraph material). 
Holland — Amsterdam, £95. Hong Kong —£320. India Bombay, £50 ; 
Calcutta, £418. Japan—Yokohama, £130. North Atlantic—£11,880 
(telegraph cable). Russia - Odessa, £50 (telegraph material); Vladi- 
vostock, £130. Straits Settlements —Singapore, £86. South Africa—Caps 
Town, £69 ; Durban, £2,490 (including £1,496 telegraph material) ; Port 
Elizabeth, £272 (including £75 telegraph material). Sweden —Gothenburg, 
£148; Stockholm, £273 (telegraph material). Total £35,575, against 
£22,516 in the corresponding week last year (April 20 to 260. 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Alloa.—A communication from Mr. W. T. Purves, of Edinburgh, 
regarding the introduction of the electric light has been favourably 
received by the Burgh Commissioners, who have invited Mr. Purves 
to submit further particulars. 


Barking.—The Council propose to borrow a further £18,000 for 
electric lighting extensions. This decision has been come to on the 
advice of the consulting engincer (Mr. W. C. €. Hawtayne’, and the 
surveyor (Mr. C J. Dawson), whose recommendations were endorsed 
by the Lightiog committee. 


Bath.—A further sum of £8,000 is to be expended in extensions 
of the mains for private lighting. The question of conetructing elec- 
tric tramways has not, apparently, been aban-loned, awl it is prob- 
able that the Council will apply for Parliamentary powers next 
session. 


Beckenham. — An inqiry will shortly be held into the Council's 
application for sanction to borrow money for electricity supply 
purposes. 

Belfast.— Derry Bridge is to be lighted electrically. 

Bridgend.— The Council have referred to their Finance committee 
a communication from the English Industrials (Limited), offering to 
take a transfer of the Councils provisional order, aud to erect 
electricity works, mains to be laid in the whole of the compulsory 
area, and the company to pay the Council 5 per cent of the annual 
net profits. 

Building Trades Exhibition —The Building and Kindred 
Trades Exhibition was opened at the Agricultural Hall, London, on 
Wednesday, and remains open until Saturday, May 6. The 
Exhibition is divided into three sections, the main section being that 
devoted to plant and materials required in building construction. 
The next important section is that devoted to electrical appliances, 
including electric light fittings, telephones, bells, alarms, indicators, 
Kc. The third section is devoted to smoke abatement. The opening 
ceremony was performed by Prof. Aitchison, R.A., President of the 
Royal Institute of British Architects, and amongst the company 
present were Mr. J. W. Swan, Mr. W. H. Preece and many others. 
Arrangements have been made for visits of inspection to be made to 
the Exhibition by a number of important societies and associations 
connected with the building. engineering and surveying professions 

Buxton.—TheCouncilhave offered to supply current to the Buxton 
Gardens Co., at 6d. per unit upto 4,000 units per annum, and at 4d. 
for all current in excess of this amount. 


Dawlish —Messrs. Taylor and Field, in a repoit upon the electric 
lighting question to the Council, estimate the cost of an installation 
capable of supplying current to 1,000 8 c. p. lamps at £2,700. 

Edinburgh. — At Tuesday's Council meeting the convener of the 
Electric Lighting committee (Bailie Mackenzie) moved that no change 
be made at present in the charge for electric current. He stated ' 
that this was the first time in the history of the undertaking that 
they had not made a reduction. One reason for not doing so was 
that the charge now made for lighting was still the lowest in the 
kingdom, and though there were one or two places where the charge 
for power was a little less, etill it was a faet that in giving electric 
energy at 14d. per unit for power they were really giving power as cheap 
as, if not cheaper, than steam or gas. If the citizens would take power 
from the city during the day, they would be doing a great good to tlie 
undertaking aud to the consumers at the same time. The demand for 
current for lighting was something phenomenal even yet. During the 
winter they had a breakdown, owing to the extraordinary demand, 
but there was no fear of its recurrence. Since May 15 last no 
less thau the equivalent of 70,500 8 c.p. lamps had been connected to 
their system. Such a rapid progress had never been experienced in 
connection with any other undertaking in the country. In addition, 
there were 22,215 lamps waiting to be joined up. His calculation 
was that in the coming year they would have an output for private 
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lighting of the enormous extent of 4,500,000 units, and with 
1,200,000 units for public lighting they would have for the next 
year the great output of 5,700,000 units, They expected that, 
without making any change in the rate, they would have a clear 
surplus for next year, after paying all their increased liabilities in 
connection with capital expenditure and otherwise, of £14,000. The 
motion was adopted. 


Electric Tramways in the Potteries.—'i'he electrical equipment 
of the tramways through the Pottery towns, and of some of the 
exter sions to outside districts, is practically complete, and an otticial 
inspection was made by Major P. Cardew last week. The Potteries 
Company state that they are in a position, if necessary, to supersede 
steam locomotion Ly electricity within an hour after receipt of the 
Board of Trade sanction. 


Exeter.—The City Council have fixed the price of current for 
power at 3d. per unit, except that from 4 pm. till midnight, from 
Michaelmas to Lady Day in each year, any current supplied is to be 
charged at same rate as for lighting. The sum of £10,100 is to be 
borrowed for extensions. 


Exmouth — Mr. Taylor (of Messrs. Taylor and Field) attended a 
recent meeting of the Council and gave particulars of an electric 
lighting scheme for supplying current to the equivalent of 3,000 
8 cp. lamps. The estimated cost was put at between 45.000 and 
£6,000. A formal report will be submitted by Mr. Taylor, and will 


be considered at a special meetiug of the Council. 


Garston.—The Council have finally arranged for the transfer of 
their provisional order to the Garston and District Electric Supply 
Co. (Limited). The terms of the transfer were given in The Electrician 
for April 14. 


Glasgow. — Sheriff Berry has issued his award in the inquiry 
recently held into the differences between the Postmaster-Genceral and 
the Glasgow Corporation as to laying underground telegraph wires 
in certain thoroughfares. The Corporation granted the necessary 
consent, but attach:d a condition that the lines were not to be used 
by any private company. In his judgment the Sheriff states that 
having considered the case and the various documents lodged by the 
parties, he awards and orders that the said condition ought not to be 
attached to the consent. He further awards, orders and consenta 
that the Postmaster-General shall be at liberty to place certain pipes, 
&c, in the strects, as asked by the Postmaster General, whose 
requirements are set out in two schedules of rates, A and B. Sheriff 
Berry says :— 

The line of uncergound telegraphs specified under head (A) is, as was 
stated at the bar, iutended for the public service of the Post Office, and is 
a proper telegraph, as distinguished from a telephone line. That under 
head (B) is intended for telephcnic purposes, and the application for it bas 
been admittedly prompted by the National Telephone Co., who desire to 
effect an improvement on their service by meaus of an underground 
communication between their exchange in Douglas-street, and their central 
exchange in North-court, Royal Exchange. The Corporation object to 
give their consent to an interference with the streets by the Postmaster- 
General under his statutory powera without attatching to it a condition 
against his giving the contemplated benefit to the Company. On March 25, 
1896, in accordance with powers conferred on the Postmaster-General by 
Parliament, an agreement was entered into between the Postmaster- 
General and the National Telephone Co. whereby, inter alia, the Post- 
master-General undertook that so long as the agreement was in force and 
80 fur as practicable he would, at the request of the company, and upon 
such terms as might be agreed upon between them, ‘connect by means of 
underground wires any two or more exchanges of the company situate in 
one and the same exchange area. This agreement was laid before 
Parliament. By the provisions of the Telegraph Act, 1865, as extended 
by the Telegraph Act, 1868, so as to include under the term ‘the company,’ 
the Postmaster-General is authorised to place telegraphs in or under the 
streets of any large town provided he obtains the consent of the body 
having control of the streets. By Section 3 of the Telegraph Act, 
1879, it is provided that if the body whose consent is required fail 
within 21 days after a requisition from the Postmaster-General to give 
their consent, or 'attach to their consent auy terms, conditions or 

atipulations to which the Postmaster-General objects,’ a differe: ce to be 
determined by the prescribed authority, i. e., in Scotland by the Sheriff, is 
to be deemed to have arisen. The authority by whom the difference is to 
be determined may then, after hearing parties, if they think it just, *give 
their consent either unconditionally or subject to such pecuniary or other 
terme, conditions and stipulations as they may think just. Deah«g with 
the condition which alone is in controversy between the parties, and 
which alone I am called to consider, that is that the consent to b» given 
shall not be made applicable to the purposes of any private company or 
individual whose application, if made direct, could be refused by the Cor- 
poration without right of appeal, I am of opinion that it is a condition 
that ought not to be attached to the consent of the Corporation, and that 
the consent should be given untrammelled by any such condition. The 
condition is not one which concerns the Corporation as an authority 
charged with the control of the streets, and so is not one on which they 
have a right to insist. They are not justified in seeking to restrict the 
use of the lines of wire laid under the re quisi ion of the Postmaster- General, 
and ta dictate that he shall not allow them to be used by a license.“ 

The Corporation are not apparently satisfied with this decision, and 
an appeal to the Railway anl Canal Commissioners is to be 
prosecuted. | 
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Gorton (Lancs).—Mr. Scully will moveat the next meeting of tlie 
Electricity and Tramways committee that an electrical expert be 
engaved to report upon the establishmentof municipal electricity works, 

Greenock.—The Police Board have adopted Mr. John Young’s 
report recommending the municipalisation of the tramways, 

Hampstead (London).—The Vestry have decided to extend 
their electric lighting mains to Child's Hill, the Hendon Council 
having given consent. The Lighting committee was empowered. at 
the last Vestry sitting, as a matter of urgency, to open the tenders 
which are being invited for the supply of plant for the proposed 
extension of the electric lighting station. This course was said to be 
rendercd necessary because certain plans could not be drawn until 
the nature of the machinery was decided upon. 

Ham (Richmond).— The King-ton-on-Thames Council, having 
received applications for current from the Ham district, are willing 
toextend their mains. The Ham Council are considering the question. 


Huddersfield.—An inquiry has been held here into the applica- 
tion of the Council to borrow £50,000 for, electric lighting exten- 
sions, The capital expenditure to date is £100,000, and Alderman 
Calvert, Chairman of the Electric Light committee, stated that the 
Corporation were receiving numerous applications for eurrent, but 
owing to the inadequacy of the present plant were quite unable to 
keep pace with the demand, Mr. Mountain stated that the addi- 
tional generating plant would enable them to supply the equivalent 
of 66,000 8 c.p. lamps, an increase of 16,000. The plant included in 
the last application for loan was not yet running The trouble was 
that they could not get their plant in time, and they were bound to 
look ahead. During the past winter the demand for electric current 
had been so great that they had actually been running without any 
spare plant. The present capacity of the plant was for about 34 000 
8 c.p. lamps, and they were working up to 32,000. The last application 
fora loan was in 1896. The plant under that application, which would 
increase the capacity to50,000 lam ps, should have been ready in October 
last, but it would still be two months before it was ready. His estimate 
of the new expenditure was as follows :-—Seven Lancashire boilers, 
with mechanical stokers and superheaters, ££,250 ; one fuel econo- 
miser, £700 ; coal elevatiug and conveying arrangements, £1,200 ; 
two 600-unitsteam alternators, with exciters, £14,000 ; steam exhaust, 
feed, water and condensing pipes, £750 ; feed pumps and condensing 
appliances, £1,750 ; switches and regulating apparatus for generating 
station, 41,000; transformers, meters, switches, &c., and connect- 
ing additional consumers, £8,000 ; additions to mains, £10,350 ; 
mains for supplying Longwood, £5,000; transtormers, meters, 
&c., connecting up consumers in Longwood district, £2,000 ; total 
£50,000. The total length of mains was about 10,000 yards. 
The loans already sanctioned were £50,000 in 1892, and £50,000 in 
1896. The department had no demand for putlie lighting hitherto ; 
it was private lighting for which the new mains would be laid at 
present. The electricity department would be happy to supply 
publie lighting, but they did not often get it with the competition of 
the gas department. The demand for energy had grown as under :— 
Iu 1893, 112 consumers, 9,6G13 lamps; 1594, 214 consumers, 15,312 
lamps; 1895. 250 consumers, 20,559 lamps; 1896, 335 consumera, 
28,903 lamps; 1897, 593 consumers, 41,702 lamps; 1898, 806 con- 
sumers, 54,154 lamps; 1899, 856 consumers, 56,200 lamps. There 
was no opposition. 

Hull. --The School Board have decided t» return unopened the 
tenders recently submitted for the electric lighting of the Central 
Higher Grale School and School of Science. A definite spexilication 
will be drawn up and fresh tenders invited.“ 

Ilford.— Ilford School Boord will light their schools electrically 
a3 soon as the Council can supply current, ö 


Ilfracombe —The Council, having recently obtained a provisional 
order, a special meeting was held on Wednesday to diseuss the 
advisability of putting its provisions into force at once. Mr. W. II. 
Trentham had reported that au installation would cost about 
£14,000. Ultimately it was decided, with only one dissentient, to 
establish supply works, and to obtain Mr. Trentham's terms for pre- 
paring the necessary plans. Ke. 

Imperial Penny Post.—It was stated in Parliament on Tuesday 
that Jamaica will adopt penny postage on the Queen's bithday, 
May 24. British North Borneo and Labuan, and also Mauritius, are 
expected to join the movenrent shortly. The only colonies then not 
included will be Australia, New Zealand and the Cape. 

Imperial Telegraphy.— A Committee room conference was held 
on Tuesday at the House of Commons between members of Parliament 
andColonialreprescntativeson thesubject ofcheapening rates foreabling 
to British possessions, Mr Henniker Heaton suggested that the land 
lines already in existence should be coupled up, so that hy a few short 
stepping-stones across the sea one could telegraph mainly across the 
land to all our colonies in Africa and Asia, and even to Australia. 
He knew that there was a strong fecling in favour of an all. Dritish 
system of telegraphic communication ; but we allowed our mails to 
India to be carried through France aud Haly, and he did not, there- 
fore, see why we should object to a land telegraphic route. Mr. Cecil 
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Rhodes had suggested to him that there should be a land line through 
France and Spain to Gibraltar, and then, after crossing the Straits, 
along the north of Africa to Cairo. He hoped the Government would 
appoint a Royal Commission with the object of cheapening and 
facilitating sueh communication, In course of a conversation 
which followed Mr. Arnold-Forster, Sir Fortescue Flannery aud Mr. 
Kimber, M.P., pointed out that, if the land routes became successful, 
the ocean cables would cease to be available, which, for strategic 
reasons, would be very undesirable. Sir Lepel Gritlin was of opinion 
that, as a naval nation, we must lay the greatest. stress on the sea 
lines. Eventually it was resolved to “appoint a committee from 
those present.” 

Islington (London).—The National Telephone Co. proposed to 
erect a large exchange in the Islington district, if the Vestry would 
afford facilities for placing the wires underground. The Vestry, we 
understand, decline to accept this condition, as they strongly object 
to the wires being placed underground. 

Jamaica —The railway expert (Mr. Cooper), sent out by the 
Colonial Office to study the railway question in this island reports 
in favour of introducing electricity on the present line. Mr. 
Chamberlain, M.P., is considering Mr. Cooper’s report. 

Karachi (India) — In consideration of Messrs, Macdonald and Co. 
bringing out an electrical expert at their own expense to report on 
the feasibility of introducing electric lighting and placing the re port 
at the disposal of the Municipality, the Council have resolved not to 
enter Into negotiations during two years with any other person for 
the public lighting by electricity. 

Kingston (Jamaica).—The electric tramways of the West India 
Electric Co. were officially opened carly this month. 

Leeds.— With a view to still further increasing the demand for 
electric current, the Lighting committee have, following the example 
of the Yorkshire Ifouse to Ilouse Company, decided to supply 
current free of cost to new customers between June 1 and August 3l. 
The committee recommend the Council to apply for sanction to 
borrow a further £150,000 for extensions. 

Light Railways.—In the report recently presented to the House 
of Commons by the Board of Trade on the working of the Light 
Railways Act during 1898, and on the proceedings of the Light Railway 
Commissioners during the period from Nov. 22, 1897, to Dec. 1, 1692, 
it is stated that during 1898 41 orders were presented to the Board 
for confirmation. Objections were lodged in most instances, but 22 
of the orders were contirmed. Of these the following were electrical: 
Isle of Thanet, North Sunderland, Dudley and District, St. George 
and Hanham, and Middleton. The confirmation of the Coatbridge 
and Airdrie order for an electric line was successfully opposed by the 
Caledonian and North British Railway Cos, on the ground that 
the undertaking would so seriously affect the existing railways that 
Parliament should be consulted. The following orders, granted in 
1898, had not received confirmation on Dee. 31, viz.: London United, 
Hampshire (Portsdown and Hormiean), Llandudno and Colwyn Bay, 
Kinver, North Shields, Tynemouth and District, and Liverpool- 
Prescot. Of the 30 applications lodged with the Commissioners in 
November, 1897, 5 were withdrawn, 1 postponed at the request of 
the promoters, and, as the result of inquiries into the remaining 24, 16 
orders were granted and 8 refused. In May, 1898, 35 applications 
were made ; 3 of these were withdrawn, the consideration of 1 was 
postponed, aud after inquiries held into the remaining 31, 16 were 
granted, 13 refused, and 2 postponed. In 17 of the 32 applications 
granted by the Commissioners, the orders had been submitted to the 
Board of Trade for confirmation at the end of the year. Of the 21 
applications which were refused, 5 electrical schemes were renewed 
in a modified form, viz, Bournemouth, Christchurch, Finchley, 
Hastings and Entield. Up to the end of Dec., 1898, the Com- 
missioners had submitted for confirmation a total of 47 orders in 
respect of 48 applications, an. 20 orders in respect of 22 other 
applications will be submitted when the orders have been finally 
settled. There was a notable increase in the number of applications 
in November, 1898, over that of the previous half. years, i e., 54 
applications, representing an aggregate of about 500 miles, against, 121 
applications in the four previous half.years, (28, 23, 30, and 35 
respectively), representing 1,300 miles. The Commissioners are 
of opinion that it will not be possible to hold inquiries into the 
whole of these applications before the next half-yearly notices 
are received in May, 1899. Several applications were for the con- 
struction of light railways running along the surface of the roads, 
and applications for the construction of this class of line have so 
increased that the Cominissioners have deemed it desirable to sepa- 
rate them into two classes, viz. : (a) light railways, resembling ordi- 
nary railways, and (5) lines which for the whole, or for a considerable 
portion of their length, use public roads or streets in such a way as 
to allow the same part of tue of the road to be used for ordinary 
wheeled vehicles. All of these lines are intended to be worked by 
electricity, and in most the gauge proposed is 3ft. Gin. 

A company has been formed tor the construction of a light railway 
between Ormskirk and Southport. The Ormskirk Council have 
conditionally approved. 


Liverpool. —The Lord.street and Paradise-street and Aigburth- 
road electric tramway extensions have been ofticially inspected by 
the Board of Trade, and, although the formal sanction of the board 
had not been received, were opened for tratlic on Monday. 

Llandudno.— Negotiations are proceeding between the Council and 
the Llandudno and Colwyn Bay Licht Railway Co. as to who shall 
supply electric current for working the proposed line. The Council 
offer to supply for 23d. per unit up to 250,000 units, 15d. per unit 
up to 500,000 units, and 1d. per unit above 500,000 units. These 
terms are considered too high by the company, which offers to pay 
13d. per unit up to 100,000 units, 13d. per unit np to 250,000 units, 
and 1d. per unit over 250,000 units. If the Council waived their 
right to supply current the company would be prepared to pay a 
wav-leave at the rate of £100 per annum. Consideration of the 
matter has been postponed pending a report by the Councils elec- 
trical engineer (Mr. H. Morton). 


London County Council.—At Tueslav’s meeting it was agreed 
to Joan £43,862 to Hammersmith and £8,541 to Battersea for electric 
lighting purposes. The plans of the Poplar Board of Works for 
electricity supply works at Bromley were approved. 

The Highways committee recommended that the Middlesex County 
Council be invited to appoint six members to act with six members 
of the London County Council as a joint committee to consider and 
deal with matters relating to the promotion and carrving into effect 
of light railway schemes affecting both counties, and this was agreed to. 


Maidenhead.—On the recommendation of the Lighting committee 
the Council have decided to retain Messrs. Burstall and Monkhouse 
as consulting engincers to prepare plans, &e., of an electric lighting 
scheme, and application is to be made for the necessary borrowing 
powers. The Chairman of the committee (Mr. J. E. Pearce), a gentle- 
man with considerable experience in electrical engineering matters, 
supported the committec's recommendations, au maintained that 
alter the first year the electricity works would be financially 
successful. The Council are, however, to take a ballot of the rate- 
payers upon the question before the end of May. 


Maidstone —The Electric Light committee propose to engage 
Messrs. Stevens and Barker to prepare a report on electric lighting and 


refuse destruction. As this is the third firm of engineers the Council 


have called in to advise them, it cannot be said that, whatever course 
may ultimately be decided upon, the Council has acted with pre- 
cipitaney. The Maidstone provisional order was obtained in 1891, 
aml it is surprising it has so long escaped revocation by the Board 
of Trade. The proposal to erect electricity works has been under 
discussion for several years. 

Marriage.—On the 25th inst. at St. Cuthbert’s, South Kensinz- 
ton, London, Mr. George Keith Elphinstone, son of the Hon. E. 
Buller Elphinstone, was married to Katherine Amy, daughter of Col. 
A. J. Wake, late R.A. Oa the 21st. inst. a dinner to celebrate the 
event was given by Mr. Elphinstone to the staff and employés of the 
firm of Elliott Bros. (of which Mr. Elphinstone is a member). 150 
guests sat down, and during the proceedings Mr. Elphinstone was 
presented with a gold watch and silver bowl suitably inscribed. 


Marylebone (London).—The Vestry decided to petition the 
House of Lords against the Central Electric Supply Bill. 

New Patent Law in Japan.— Messrs. J. C. Chapman and Co., 70, 
Chancery-lane, London, W. C, write that, under the new Japanese 
patent aud trade mark law, which comes into force on July 1, patents 
for inventions will be granted for 15 veara, and maintained for that 
term by annuities. Every patent will be dated as of the date of 
grant. Prior publication and use will invalidate a patent, save that 
two years will be allowed for experiment. Six months’ exhibition 
of article prior to application for patent will be aliowed on informa- 
tion being given, the date of the patent to be that of first exhibition. 
Patents of addition will be granted to run coincident with the original 
patentand withoutannuities, but consent of owner of existing patented 
Inventions is necessary fur others applying to ms an improvement 
on same. If consent is refused the president of Patent Bureau 
decides, subject to appeal to Courts as to compensation. The 
examination of applications will be similar to tha: of the English 
Patent Ofllee, but with greater scope for objections to the patent 
after grant. Also should examiner decide that invention conflicts 
with inventions previously patented or applied for he will advise 
conflicting parties, aud re-examination by another examiner may be 
applied for, the president deciding as to grant. Patent must 
be worked within three years from date. Patented articles must 
be marked “ Patent.“ The president of the Patent Bureau 
may demand a model with the application, The new rules 
wil, if honestly worked, bring about a much needed im— 
provement in Japanese patent law. Registration will be limited 
to term of original foreign registration not exceeding 20 vears, 
and re-revistration will be allowed. The limitations to the registra- 
tion will be similar to the English law, except that foreign national 
flags will not be registerable. Japan joins the International Con- 
vention, under which applicants for patents and trade marks in 
countries of the Union have seven months’ right of priority in the 
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case of patents and foilr months for trade marks. Foreigners must 
appoint persons residing in the empire to transact their patent and 
trade mark business. 


Nuneaton.—The Council has an opportunity of acquiring the 
works of the Nuneaton Electric Light Company, and a committee 
has been appointed to consider their purchase. The nominal capital 
of the Company is £10,000, bat less than £5,000 has been called up. 


Obituary.—-We regret to record the death of Dr. W. Carte, J. P., 
for many years chairman of the Dublin United Tramway Co. He 
was also a director of the Cork Electric Tramways and Lighting Co. 

Pacific Cable.—A Reuters telegram says there is some misap— 
prehension as to the significance of the Pacific cable resolutions, of 
Which Mr. Mulock, Postmaster-General, has given notice in the 
Canadian House of Commons. The resolutions simply give the 
Canadian Government power to negotiate and contract with the 
British or any other British Government willing to co-operate towards 
establishing Pacific cable communication. 

Paisley. —At a recent inquiry by Sheriff Sir J. Cheyne into the 
Council's application for sanction to borrow £25,000 for extending 
the gas works, his lordship said he thought it a pity the Council 
had not deferred their application for two or three years to see what 
elfect the introduction of electric light might have on the gas 
consumption. 

Private Bill Legislation.—The Glasgow Corporation Telephone 
Bill, which was down for second reading in the House of Commons 
on Friday last, has been postponed until May 12. It is stated that 
representatives of the Corporation have been in communication with 
Mr. Hanbury and have received assurances that it is the intention of 
the Government to proceed with the Telephone Bill during the 
present session. The Corporation Bill will not be actually withdrawn 
until substantial progress has been made with tlie Government measure. 

In the proceedings before the Select Committee of the House of 
Commons, on the Strand Improvements Bill of the London County 
Council, Mr. Balfour Browne, . C., yesterday (Thursday) addressed the 
committee on behalf of the Metropolitan Electric Supply Company, 
who opposed the Bill. He asked that the cc mmittee should give effeet 
to what the counsel for the promoters had said the County Council 
were ready to do in reference to the displacement of the Morning 
Post, That newspaper was to be reinstated in such a manner that no 
damage would be done to its business, and that was all he asked for 
his clients, The County Council had not, however, offered them clauses. 
The undertaking of his clients was a private one, but the public were 
interested in its continuance to a considerable extent, because the 
company supplied current to 160,000 lamps from their station in 
Sardinia-street, which would be interfered with. Compensation 
would be ruinous without reinstatement, because they would lose 
their customera, and would never be able to get them back again. 
The proceedings were adjourned. 

Proposed Union of Wiring Contractors.— Messrs. A. J. Harris 
and Co., electrical engineers and wiring contractors, have sent the 
following communication to electrical engineering firms and wiring 
contractors in Bradford :— 

In consequence of the ridiculously low prices in vogue at the present 
time for wiring, we should be glad if you would let us know in course of 
post whether you would be agreeable to attend a meeting, at some early 
date, to discuss the best ways and means of adopting a standard rate of 
prices for electrical wiring, and the advisability of forming a standard rate 
of wages for wiremen, as agitated for by the Trades Union." 

Ross.—The Council are to engage an expert to report upon 
whether it is more advantageous for the Council to obtain a pro- 
visional order or to sanction a company's application. 

St. Pancras (London).—Thie Electricity committee have is-ued 
their accouuts for 1898. Capital expenditure during the vear amounted 
to £32,936. 1s. Id., making the total expenditure £241,993. 16s. 6d. 
The revenue was 438.256. Os. 4d., an inercase of 44,908. Os. 5d, 
and the net profit 44, 175. 28. Sd., to which is added the balance 
£1.717. 78. 2d. brought forward, leaving net profit to carry forward 
45.892. 95. Td. 

San Jose (Costa Rica). —A network of electric tramways is 
about to be constructed in this city by the Costa Rica Electric Light 
and Transportation Co. 

Sheffield. — Extensions of the arc lighting system are recommended 
by the Lighting sub-committee. 

Stockport.—Some extension of the electric lighting mains were 
authorised at the last meeting of the Lighting sub-committee. An 
honorarium of £100 has been voted to the city accountant (Mr. F. J. 
Beckett), in consideration of extra duties performed in connection 
with clectric lighting. 

Sydney (N.8.W.).—The new electricity works of Messrs. Langer 
and Co. at Oxford were opened last montli. The firm have for some 
time past supplied current to shops in their immediate vicinity, and 
recently have decided to put down additional plant to meet the 
Increasing demand. The plant includes two “ Universal” steam 
dvnamos capable of supplying current to about 2,600 8-c.p. lamps. 
The boilers were supplied by a local firm. 


Taunton.—The Council on Tuesday decided to apply for sanction 
to a further loan of £10,000 for condensing plant, accumulators, &c., 
at the electricity works, and for extensions of the mains. In moving 
the adoption of the report, the Mayor said the new condenser would 
be the means of a saving of at least £200 a year on their coal bill. 
The Electric Light committee felt ju-tified in expending £2,700 on 
the purchase of a battery of accumulators, as they would so save 
upwards of £500 a year in working expenses. Ald. Standfast, the con- 
sistent opponent of electric lighting in Taunton, opposed the com— 
mittee's proposals, but they were carried by a large majority. 

West Ham.—4An inquiry was held here last week into the appli- 
cation of the Corporation to borrow £51,000 for electric lighting 
extensions, and £10,000 (under the Corporation's 1898 Act) for“ free” 
wiring. The borough electrical eugineer (Mr. J. J. Steinitz) said the 
electricity works were inaugurated on December 10, 1898, and. the 
Council were now supplying current to the equivalent of 12,000 
8 c. p. lamps, although they had laid down machinery for supplying 
15,000. ‘Phe additional generating plant would cost £25,500, The 
Council had now 80 are lamps, but they intended to increase 
the number to 160. 


Windsor.—The Windsor Electrical Installation Co. have been 
instructed to light the Albert Memorial Chapel, and the Installation 
will be completed before the Queen's return from Cimiez. 


Workhouse Lighting.—The Isleworth Guardians propose to light 
their new workhouse electrically. 


— 


COMPANIES’ MEETINGS AND REPORTS. 


me am erre 


Eastern Extension, Australasia and China Telegraph 
Co. (Limited). 


The fifty-first half-yearly ordinary general meeting of this Company waa 
held on Wednesday, at Winchester House, Old Broad-street, under the 
presidency of the Most Hon. the Marquis of TWEEDDALE, K. T. 

The MANAGER AND SECRETARY (Mr. F. E. Hesse) read the notice 
calling the meeting and the minutes of the previous general meeting, 
and the report of the Directors was taken as read. 

The CHAIRMAN then said: Ladies and gentlemen, the gross revenue for 
the half-year under review amounts to £290,431, or an increase over that 
of the corresponding period of 1897 of £15,289. The working and other 
espenses have been £100,085, showing a decrease, as compared with those 
for the same period of 1897, of £2,759, due to the cost of maintenance of 
cables having been less in the past half-year than in the corresponding 
period of 1897. Our financial year having closed on December 31st, I 
daresay it will be interesting to you to know what were the gross receipts 
and expenditure for the whole year, and I may therefore tell you that the 
gross receipts for the year amounted to £567,713, showing au increase of 
£1,822 over those of 1897 ; while the total expenditure for 1898 amounted 
to £202,958 against £202,269 for 1897—or practically the same. The usual 
interim dividends have been distributed during the past half-year, and the 
final dividend for the year will be paid to-morrow, making a total of 5 per 
cent. for 1898. A bonus of 4s. per share, or 2 per cent., will also he paid to- 
morrow, making a total distribution of 7 per cent. for the year. (Applause.) 
The revenue ba'ance of £51,948 has been carried to the general reserve 
fund, which now stands at £825,609, after having been debited with £56,805, 
the cust of the cable renewals carried out during the half-year under 
review. These renewals have been made in the Tasmanian, Saigon- Hong 
Kong, and Java-Port Darwin sectione, which had from their defective 
condition given considerable trouble from time to time. You are 
also informed by the report that a further drawing by lot of the Com- 
pany's Australian Government subsidy debentures (475 in number) took 
place on the 11th inst., for payment at par on July Ist next. This will 
reduce the debenture debt, which originally amouuted to £610,C00, to 
£35,300, and next year it will be entirely extinguished. (Cheers) You 
are all aware that the Company hold important conces-iona granted 
by Spain in respect of cable communication with the Philippines 
and other Spanish possessions in the Pacific. We believe that, 
according to international law, the United States are bound to 
recognise these concessions, and take over the obligations entered 
iuto by Spain with the Company. (Hear, hear.) We have therefore made, 
through the proper channels, the necessary representations to the Govern- 
ment of the United States, and expect that a definite decision will be 
arrived at very shortly on the subject. I may mention that our relations 
with the American authorities in the Philippines are of the most satisfactory 
character. Any influence they may have with the American Government 

will certainly be used in our favour. (Applause.) Owing to the spread of 
the insurrection in the Philippines it was found impossible effi- 
ciently to maintain telegraphic communication beyond Manila, and the 
Company were therefore compelled for a short time to close all their 
stations in the islands of Panay, Negros, and Cebu, and to withdraw 
the staff to Manila. I can assure you that the times were very exciting 
for our staff out there, but they conducted themselves, as usual, with great 
courage and with equal prudence, and they have elicited praise from every- 
one connected with the officials in those islands. (Cheers) Since the close 
of the year the Panay-Negros cable has been re-opened for public traffic, 
and by arrangement with the government of the United States the Manila- 
Capiz cabie has been extended to Iloilo direct. This makes the communi— 
cution entirely independent of the badly-constructed and maintained 


30 


THE ELECTRICIAN, APRIL 28, 1899. 


Government land lines between Capiz and Iloilo (by“ Government” I 
refer to the former Spanish Government), and besides meeting urgent 
military requirements, has given great satisfaction to the mercin- 
tile communities at Iloilo and Manila. (Hear, hear.) Since I last 
had the pleasure of addressing you, the rewspapers have con- 
tained many referencea to undertakings having for their object the 
establishment of cable communications between the United States, 
Japan and Australia, and between Canada and Australia. Nothing, 
however, was settled by Congress before it adjourned last month in reference 
to the American project, and, judging from replies to questions in the 
House of Commons, the“ all- British" Pacific scheme has not yet advanced 
beyond the “consideration ” stage. Nor has any arrangement been yet 
come to in regard to the very liberal proposal which the Eastern Extension 
and associated companies submitted to the Imperial and Australian Govern- 
ments about two years ago for anall- British alternative cable to Australia ria 
the Cape. These matters are no doubt before the various Governments, and 
we muy look forward, I presume, to the probability of their being settled 
one way or another in the course of the next six months. Considerable 
discussion has also taken place of late in reference to cable charges, and 
suggestions of a more or less imprac tic able character have been made from 
time to time for reducing the tariffs. It should not be forgotten. however, 
that during the la:t few years the tariffs over nearly the whole of 
the Eastern Extension Company's system have been revised and sub- 
stantially reduced, so that, taking distance for distance, our charges 
compare favourably with any other cable tariffa in the world. (Hear, 
hear.) With regard to the Australian tariff, you will doubtless remember 
that when the rate was reduced from 9s. Ad. to 4a. a word under a“ guaran- 
tee agreement" with the Australian Governments, such a heavy losa 
resulted that the colonies requested the Company to raise the tariff from 
4s. to da. 9d. per word. Consequently, the existing tariff was actually fixed 
by the Australian Governments themselves, and it is inaccurate, as well as 
unfair to the Company, to accuse it of maintaining an excessive rate to 
Australia. (Hear, hear.) Moreover, it should be borne in mind that, by the 
use of elaborate coding, merchants are enabled to transmit a great 
number of words at the cost of one, which practically makes the tariff to 
Australia, not 4s. 9d., but only a few pence per word. The guarantee 
agreement fixing the Australian tariff at 43. 9d. per word has another 
year to run, but should the Governments wish the tariffs to be further 
reduced, the Eastern Extension Company would be quite willing to assist 
in bringing this about either on the guarantee principle or through a renewal 
of the subsidy which comes to an end this year. i Hear, hear.) Gentlemen, 
before I sit down I daresay most of those present will expect some observa- 
tions from me with respect to the much-talked of wireless telegraphy. (Hear, 
hear.) It is not surprising that investors who had regarded cable securities 
as among the soundest in the market should be startled and alarmed 
when told that telel-graphic messages could be transmitted from one 
point to another over land or sea without wires or cables, and that 
as à consequence their property had suddenly become of compara- 
tively little value. Because messages could be sent without wires 
between two places not very far apart, it was hastily inferred that 
the same could be accomplished equally well over long distances, 
and accordingly a few shares (as far as I can make out, compara- 
tively few) were thrown on the market and caused a eerious fall, recalling 
what occurred when electricity became known as a competitor of gas. The 
system known as that of Signor Marconi is both interesting from a scientific 
point of view, and, in practice, will be of considerable value, I believe, 
for shipping and lighthouse purposes. It will also be of use in making 
short connections, and it is quite possible that the cable companies 
may employ it as feedera from points at short distances from their main 
lines, or during interruptions on short sections ; but that it will ever success- 
fully compete with submarine cables is, in the opinion of those most compe- 
tent to judge, in the highest degree improbable. Cheers.) In short, we 
agree with Prof. Fleming, that wireless telegraphy will be very good for ship 
signalling ; but that it will never take the place of telegraphy by wires. 
Each system will have its special field of usefulness, but so far from 
injuring submarine cable property, wireless telegraphy may prove in 
certain conditions of benefit to it. (Applause) With these observations I 
beg to move— 

“ That the report and accounts of the Directors now submitted be received 
and adopted, and that a dividend be now declared of 4s. 6d. per share, 
toyether with a bonus of 4s. per share, both free of income taz, payable onthe 
ZI inst., making, with previous distributions, a total payment of 7 per cent. 
for the year 1608." 

Mr. FRANCIS A. BEVAN: I have much pleasure in seconding the 
resolution. 

The CHAIRMAN : Defore putting the resolution to the meeting I 
shall be very glad to hear any observations on the business of the past 
half-year. No shareholder, however, rising to address the meeting, he 
put the motion in the usual way, and it was carried unanimously. 

Resolutions were afterwards passed re-electing the retiring Directors (the 
Hon. George Peel and Mr. J. Denison-Pender), and the retiring Auditora 
(Messrs. Deloitte, Dever, Griffiths and Co., and Messra. Welton, Jones 
and Co.). 

Dr. HADEN-HADEN then proposed a vote of thanks to the Chair- 
man, Directora and staff, to all of whom he was sure the shareholders 
felt that they were much indebted. He desired to thank the Chairman 
especially for his remarks regarding wireless telegraphy. (Hear, hear.) 
There was no question that this would be of very great advan- 
tage in avery limited form, but he quite agreed with the Chair- 
man that it would never interfere with the success of cable 
companies. He considered it a matter of surprise that any of the share- 
holders had been so ridiculous as to part with any of their shares. He 
had no doubt, however, that very few shares had really changed hande, 
although a great many might have been sold with the view of obtaining 
from the shareholders their holdings at a low price, 


Mr. JOHN NEWTON, in seconding the motion, thanked the Chairman 
for his statement with respect to the all-British cable, which, as Lord 
Tweeddale had said. had never gone beyond the stage of consideration. 
He regarded the idea of an all-British cable from Canada to Australia 
absurd in view of its cost and other considerations, The effect upon 
their shares of wireless telegraphy had been very trifling. He had not been 
himself alarmed, but he hai not been without hope that the shares might 
have fallen further in value, which would have enabled him to buy back 
some of those which he had unfortunately parted with years ago. 

The motion was carried unanimously. 

Toe CHAIRMAN, in reply, said that his colleagues and him:elf were 
extremely obliged forthe vote. He believed they would find that the wire- 
less telegraphy ecare would have departed long before he met them again. 

The proceedings then terminated. 


Indo-European Telegraph Co. (Limited). 


The tbirty-second ordinary general meeting of the membera of this 
Company was held at Winchester House, Old Broad-street, yesterday 
(Thursday), under the presidency of Mr. J. HERBERT Tritton. 

The MANAGING DIRECTOR (Mr. W. Andrews) read the notice 
calling the meeting. and the report of the Directora was taken as read. 

The CHAIRMAN then said: I have to move “That the report and 
accounts now submitted be received and adopted, and that a dividend 
be and is hereby declared for the half-year ended December 3l, 
1898, of 173. 64. per share, making, with the interim dividend 
already paid, 6 per cent. fur the year, and a bonus of 20s. per share, 
both free of income tax, making in all 19 per cent. for the year.” 
I have again, I regret to say, to announce the removal by death, during the 
past year, of yet another Director of our Company, the much respected 
Consul H. H. Meier, of Bremen, the Chairman and able organiser of 
that great shipping institution, the North  Geraian- Lloyd, whoze 
vessels, as you kuow, from their size, speed and general merita, 
occupy so important a position among the ocean steam fleets of the 
world. His son, the present chairman of that influential com- 
pany, will, we are pleased to say, occupy the seat held on the Board 
by his father eo soon as the necessary formalities connected with the 
transmission of the property are completed. Whilst dealing with this 
subject I have also the pleasure to announce that we hope shortly to 
welcome to a seat on the Board Sir William Brooke, a former Director of 
Telegraphs of the Indian Empire. The accession of a gentleman who has 
held such a responsible position aud a*quired such a considerable know- 
ledge of the working and requirements from a practical point of view of 
the electric telegraph cannot fail to be a great gain to our deliberations, 
The message business of our Company for the year 1898 shows a satis- 
factory increase when compared with 1897. amounting to £4,295. 9s. 6d. The 
expenditure, as foreshadowed in my speech last year, also shows anaugmenta- 
tion due to theerection of additional wires and the extended application of 
the Wheatstone automatic apparatus. We have again included, as a charg > 
against revenue, an amount for writing down certain items of the capital 
Account in pursurnce of the policy which has commended itself to the 
shareholders of late yeara. These operations will have, of course, a healthy 
influence upon our financial position, which they go to strengthen an! 
improve, and thus tend to ensure permanently the prosperous character 
of our undertaking. The extension of the automatic transmisaion of our 
messages has been now happily completed, and the effect upon the celerity 
with which the traffic can be handled is quite satisfactory. We expect to 
be able to bring our new wire into use speedily, and these measures will 
enable us to handle a considerably larger business if we can secure it. 
As a fact, the policy of the Board has been not to stand still, but whenever 
improvements were feasible to carry them out, and so to manage these 
operations as not to distress the shareholders. We still have measures in con- 
teinplation which may be carried out or, at least, commenced in the current 
year, but the same policy of graduating our operations will be pursued, and we 
are happy to think that the shareholders will not feel them, except, perhaps, 
in the enhanced stability of the concern, The speech of the First Lord of 
the Admiralty last night as to the relations between this country and 
l'rance, Germany and Russia must be considered eminently satisfactory. 
We can only say that for a long period the relations between 
the Imperial Russian and German Telegraph Departments and this 
Company have been such as to leave nothing to be desired on our part. 
Wireless telegraphy has made an important advance during the past few 
months, and has attracted a considerable amount of public attention. It 
may have, probably will be found to have, at no distant date, a use in the 
complex system of inter-communication under favourable conditions and 
for limited purposes and limited distances, but [ neei hardly assure you 
that we do not look upon it as a formidable rival. You will have observed 
from the papers that Mr. Henniker Heaton —to whos successful efforts in 
cheapening ocean postage rates the people of this country and many of 
our Colonies owe a great debt of gratitude —has been adding up the 
internal message rates of the States traversed by our Indo-European 
system, and has discovered that their total falls consid-rably short of the 
rates charged by the through lines and cables. I think he suggests 
that a link of telegraph poles and wires through Afghanistan is all 
that is required to ensure a great reduction of telegraphie charges, 
between this country and India. May I also assure vou as to this 
with all due respect to the calculation and to the gentleman who made it, 
we do not see even the shadow of a formidable rival in the proposal, 
Even if the governments concerned were willing to traninit at internal 
ratea over maximum distances messages originating in and destined for 
other countries, which is in the highest degree improbable, the errors arising 
from such a mode of telegraphing and the delays involved in the numerous 
re-transmissions would preclude any effective rivalry with such a system as 
ours over which the speed and accuracy have attained to such a remarkable 
degree, owing to its being in one hand, so to speak, throughout its length. 
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In conclusion, gentlenien, I would draw your attention with some amount 
of pride—pardonable pride, I trust—to the character of the investments 
composing the reserve fund of the Company ; you will surely agree with 
your Directors that it would be hard to improve it. Since the books 
were closed we have invested a further considerable sum on account of 
reserve, and bave in contemplation further investment. You will bear in 
mind that our concessions are terminable, and the capital consequently 
may have to be replaced. It ie a great gratification to your Directora to 
be able to pay good dividends and to make reasonably adequate provision 
for the future. 

Mr. C. HOLLAND seconded the motion. 

Toe CHAIRMAN then invited disscussion, but no shareholder rising to 
address the meeting he put the resolution, and declared it carried unani- 
mously. Heaíterwards proposed the re-election of the retiring directors, 
Mr. L. Delbriick and Mr. C. Holland. 

Mr. W. ANDREWS seconded the motion, which wascarried unanimously. 

Mr. STEVENS afterwards prop sec, and Mr. HOLGER seconded, the 
re-election of tbe retiring auditors, Messrs, Kemp, Ford and Co, and the 
motion was carried unanimously. 

A vote of thanks to the Chairman and Directors for their able conduct of 
the Company's business was afterwards carried. 

The CHAIRMAN: We much appreciate your vote of thanks, which 
shows that you on your part appreciate the endeavours we make on your 
behalf. You will, I am sure, include the members of the staff in the vote 
of thanks, for a great deal of credit is due to the unwearying way in which 
the business of the Company is carried out throughout its length by the 
officials, both at home and abroad. 

The meeting then separated. 


Cuba Submarine Telegraph Co. (Limited). 


The fifty-fifth ordinary general meeting of this Company was held on 
Wednesday at the offices, 58, Old Broad-street, E. C., Mr. CuanrEs W. 
PaRISH (chairman of the Board) presiding. 

The SECRETARY (Mr. James Scott) having read the notice convening 
the meeting, 

The CHAIRMAN said: Gentlemen, I presume you will desire to take 
the report as read. lt is with great satisfaction that we are again able to 
present to you such a favourable statement. The period from July to 
December last, which we are now dealing with, was one of most vital 
importance to the island of Cuba, for it witnessed the destruction of the 
Spanish fleet at Santiago, the fall of that town to the American forces, 
and the subsequent peace between Spain and America. I mentioned at 
our meeting last November, that owing to the skill and pluck of our 
representatives, communication from Havana to the West Indies liad been 
maintained throughout the whole war, and tbat the lines were still working 
when the American army entered Santiago. A great deal of damage, how- 
ever, had been done to our property owing to the Americans cutting our 
cables where they could find them; some repairs were completed 
when our last report was issued, and now we are able to inform you 
that the remaining repairs have been carried out, so that at the present 
time I can to report to you that our cables are in good order. The 
six months' working has given us very satisfactory resulta, for, after 
making due allowance for certain outstanding accounts which we have 
with the Spanish Government, we are still able to show the large amount 
of £25,740 to the credit of traffic receipts and subsidy. As mentioned in 
the report, these receipts have been exceptionally large on account of 
Government business, and must not, I fear, be regarded as a normal 
revenue. I would like to put on record that we are of opinion that the 
Spanish Government have treated us very fairly — (hear, hear) — and I have 
every expectation that we shall eventually receive the amount at present 
outstanding, but until it is actually encashed we prefer to leave it out of 
the receipts, although we bave now practically agreed the amount with the 
Government. As regards the expenses of the half-year, which total up to 
£7,585, against £6,C02 for the second half of 1897, the chief increase is 
in the itema of maintenance of lines and depreciation of cable in 
stock and stores; as regards the latter item, we have had to make 
a considerable inroad into our etock of spare cable fcr repairing purposes, 


and, although the actual cable used is charged to the repair account, we 


found it advisable to reduce the value of what remained, which is not as 
new as it once was. You will, I am sure, fully approve of our action in 
placing £10,000 to the reserve fund, bringing that account up to 
£120,000 ; and I have every confidence that you will not object to the 
bonus which I shall shortly ask you to vote, in addition to the 
dividend. I will now aek you to turn to the balance-skeet. You will 
notice on the credit side an item, Cable repairs to date, £1,066. 4e. 9d." 
This represents payments made up to December ólst in respect of 
repairing the damage done during the war, and since then we have 
paid, or are liable to pay, about £7,000 more. We shall prepare an 
account of this expenditure to lsy before the United States Government. 
I would also aek your attention to the amount of investments which on 
December 31, 1897, was £98,526, and now stands at £104,054, after 
deducting the £6,641 reserved against los:es on the deposits with banks, 
We have received the whole of the £4,000 owed to us on deposit account 
by the New English Bank of the River Plate, and lately we have received 
from the same bank a first payment on account of their promissory notes ; 
we are also gradually reducing the amounts due from other banks, and I 
quite expect that we shall eventually find the provision made against loss 
on deposits will be more than is actually needed, which will be a very 
satisfactory outcome of that matter. Taken as a whole. I think our list 
of investments is a very favourable one, and there is a considerable increase 
in value on many of the items. Now, aa regards the future. You will recollect 
that a considerable delay occurred before the final settlement of the treaty 
of peace between Spain and America, and even now many important points 
are unsettled as to the future government of the island; it js therefore not 


surprising that the United States authorities are still examining the various 
concessions, and rights which have been granted by the Spanish Govern- 
ment to different companies. As regards our own case our Foreign Office 
have given us their assistance and support, and Her Majesty's Ambassador 
at Washington has laid before the United States Government our various 
concessions and our last information from the Foreign Office informed ua 
that the matter is under the consideration of the Departments of War and 
Justice, the result of whose deliberations will, it is hoped, be shortly 
submitted to the United States Cabinet. This is exactly how th» matter 
stands at present, and I trust when we next meet we may be able to inform 
you that our concessions have been duly recognised. There are signs of 
considerable business expansion in the island, but in face of the low rates 
we are now receiving, in combination with a mileage division. that we take 
under our working agreements with other companies, it is im- 
possible to make any reliable forecast of the amount of our earniugs, 
but as I have already warned you, you must not expect so large an amouut 
in future as we are now dealing with. Gentlemen, I think I have nox 
touched on all those points which are likely to interest you. If, after this 
resolution has been seconded, any shareholder wishes to ask auy questions 
I shall be glad to answer him to the best of my ability. I will conclude by 
moving— 

* That the report and accounts for the half-year ended Dec. 31st last, now 
submitted, be received and adopted." 

Mr. GEO. KEITH : I beg to second that. 

Mr. J. MITCHELL: May I ask whether the Board have formed any 
opinion as to the new wireless telegraphy —as to whether it will affect us 
in any way ? 

The CHAIRMAN : Only this morning I was asking our technical Director, 
Mr. Keith, his opinion, and he tells me that, at present, he does not think 
there is anything to fear. He is not aware that it is being commercially 
used in any case. 

Mr. KEITH: It is à very difficult thing to express an opinion on a 
matter which is in an experimental stage. As far as the experiments have 
gone in the Channel, of course, it is a matter of common knowledge that 
they have been able to communicate across the Channel, and I noticed the 
other day that they have been able to control the ray, as it were, to com- 
municate aimultaneously to some of the vessels in the Channel ; but the 
whole thing, as yet, is in the experimental stage, and I think it will be 
some time yet before it can be applied to commercial purposes. Mattera, 
however, in electrical science crop up very quickly, and we may have further 
developments which may enable them to communicate direct between 
point and point; but until that takes place I do not think the shareholders 
in telegraph concerns need be much afraid. 

The CHAIRMAN having replied to a few unimportant questions, the 
motion was unanimously approved. A resolution approving of the divi- 
dend at the rate of 10 per cent. per annum, less tax, on the Preference 
shares, and at the rate of 6 per cent. and an additional bonus of 2s. per 
share on tte Ordinary shares, free of tax, was then passed. 

A vote of thanks to the Chairman, directors and staff brought the pro- 
ceedings to a close. 


Oriental Telephone and Electric Co. (Limited). 


The fifth ordinary general meeting of this Company was held on Wed- 
nesday, at the Cannon-street Hotel, under the presidency of Sir AUCKLAND 
CoLviN, K.C.S.T. 

The SECRETARY (Mr. Alexander B. Chalmers) read the notice con- 
vening the meeting, and the report and accounts were taken as read. 

The CHAIRMAN: Before moving the adoption of the report and 
accounts for the past year, you will probably expect from me one or 
two remarks. This is the first occasion on which I have had the 
honour to appear before the shareholders of this Company as their 
chairman, and it therefore gives me the more pleasure to be alle 
to congratulate them on another successful year. Although the 
net balance of revenue account is but little in excess of that shown 
in the previous year's accounts, we have, as explained in the report, 
received from the Bengal Company a 5 per cent. instead of a 7 
per cent. dividend on our holding in that company. The difference, 
I am glad to say, has more than beea made up by the increased 
earnings of our Company and at its own branches. Last year the receipts 
were, to some extent affected by an unusually favourable rate of exchange, 
which this year we have not been alle to claim, so that the position is the 
more satisfactory, in that, without the exchange, we have been able to make 
an excess of income as compared with last year. We consider it advisable, in 
the meantime, at any rate, in the true interests of the shareholdera, to 
limit our dividend to one of 5 per cent., and we are thus enabled to 
strengthen the Company's resources by alding £2,000 to the 
reserve fund formed last year, and which will now stand at £3,000. 
Some of you will perhaps have noticed that we have sold £1,500 
of our consola. The proceeds we have investel in Five per Cent. 
Debentures of our subsidiary Company, the Telephone Co. of Egypt. In 
passing, I may mention that that company has recently converted 
its Six per Cent. Debentures into Five per Cent. Debentures, and 
of the £4,000 of the new issue current at the present moment, 
£3,000 are held by your Company. The business of the Telephone Com- 
pavy of Egypt is extending in a most satisfactory manner, and I may take 
the opportunity of intimating to the ehareholders that the Directors 
of that Company will be prepared to issue to the shareholders of this 
Company, should any desire to have some, a certain amount of these 
Five per Cent. Debentures, and, if they will address the secretary, their 
applications will be duly considered. These debentures will run for a 
period of 20 years from January Ist last, the Company having the 
option, however, of redeeming them at the end of 10 years. I may 
mention, with respect to the Egyptian Company, that, roughly speaking, 


32 


THE ELECTRICIAN, APRIL 28, 1899. 


about one-fourth of our net profits comes to us from our holding in 
that Company. I may further mention that at the end of September 
last Mr. H. J. Grewing and I proceeded to Egypt with the object of 
obtaining from the Egyptian Government an extension of their arrange- 
ments with our Company by which we supply their telephone service. We 
were so far succe:sful that the previous arrangementa, which would have 
expired in six years, have been continued for a total period of 25 years from 
lst January last. This will give us in Egypt a very satisfactory and solid 
footing, for so long as we hold the Government telephone service, we 
may practically consider that we are unassailable by any of our competitors. 
So far as ] can see, the service of the Egyptian Company is most admirably 
performed, and we are very much indebted to the agents who represent the 
Company there, Mr. Evans and Mr. Stevenson. I found that all the authori- 
ties and residents in Egypt, with whom I came into contact, were entirely 
satisfied with the way in which the Company's work is being carried out, 
and very glad to give us every assistance in our endeavours to form 
fresh arrangements with the authorities there. With respect to the 
formal resolution which yeu will be asked t» pass, comfirming the 
appointment as a Director of this Company, of Mr. H Johnstone Grewing, 
I may mention that that gentleman is now at Shanghai in connection 
with the tender that has been sent in to the Council of the Shanghai 
Settlements by the China and Japan Telephone Company. The Directors 
of that company are hopeful of securing tbat concession, although 
at the present moment the result has not been made known. The motto 
of our Co. may be charac‘erized as * prudence and progress,” aud I think 
that as long as that is the case, affairs may go on as they are. He con- 
cluded by moving the adoption of the report and accounts. 

Mr. B. ST. JOHN ACKERS seconded the motion, which was carried 
unanimously, 

The dividends set out in our last issue were then declared, the retiring 
directors and auditors were re-elected, and a vote of thanks to the 
Chairman and Directors terminated the proceedings. 


Submarine Cables Trust. 


The twenty-eighth annual general meeting of this Trust was held on 
Wednesday, under the presidency of the Most Hon. the Marquis of 
TWEEDDALE, K. T. 

The SECRETARY (Mr. Sidney Collett) having read the notice convening 
the meeting, and the minutes of the last meeting, which latter were con- 
firmed and signed by the Chairman. 

The CHAIRMAN said : I have to ask your approval of the report and 
accounts. The revenue for the past year—to the 15th inst.—amounted 
to £21,456, against £22,997 in 1698, a decrease of £1,541. It will be 
seen, however, that the balance of the dividend received from the Eastern 
Extension Company in respect of the quarter ended December 31, 1697, 
amounting to £1,015. 7s., has been brought into the present revenue 
account, while the dividend and bonus on that Company's shares 
in respect of the corresponding quarter of 1898, amounting t) £4,315. 7s., 
and payable to-morrow, has not been included, but will appear in next 
year's accounts. The amount of the Extension Company's dividend credited 
to revenue account this year is, therefore, £2,284. 13x. less than was credited 
last year. This December quarter’s dividend was at one time received 
before the closing of our books, but lately it has not been received 
until after that date, so we have now been able to exclude it 
altogether from the accounts until it has been actually received. 
We never brought it into our accounts until we knew that it was going to be 
paid, but we did include it sometimes in anticipation of its actually being 
received, but that will be no longer the case. The revenue has only been 
credited with three quarterly dividends from the Central and South 
American Telegraph Co., as the dividend for the December quarter 
was not received tili the 18th inst. ; but against this we received a 
year's dividend from our investment in the shares of the Western 
and Brazilian Company prior to their being exchanged for the shares 
of the Brazilian Submarine Telegraph Co. in terms of the circular 
dated July 14, 1898. We also received two quarterly dividends from the 
Brazilian Company after the shares had been exchanged. During the year 
the ordinary shares of the Eastern Company have been converted into 
ordinary stock, but neither the nominal amount, the cost to the trust, nor 
the dividends received have been affected by the transaction. Sə far 
as we can see at present, the securities held by the trust are 
likely to remain undisturbed, so that we shall be able to meet the 
coupons on their due date, and have a surplus available for the 
redemption of some of the certificates. I do not know whether it is good 
news that some of the certificates will be redeemed. The firat drawings 
will probably take place next year, and the certificates drawn would be 
paid off at £120 per certificate, in accordance with the terms of the trust 
deed. The coupons of reversion attached will be retained by the holder 
of the drawn certificates, and these coupons will entitle him to participate 
in proportion to the numberof coupons held in the remaining assets of the 
trust, after the whole of the certificates have been redeemed. ; but it is 
impossible for us to form a very exact opinion as to when that will be. 
I must now say a few words with respect to the question of wireless 
telegraphy, which appeara to have attected the minds of shareholders 
more than it should have done, and of which we have heard so much of 
late. In our opinion wireless telegraphy will never become a serious rival 
to sub-ccean telegraphy. Men like Mr. Marconi, Mr. Preece, Prof. Lodge, 
Dr. Fleming, and others best know the difficulties—some, perhaps, in their 
nature insuperable — which would have to be overcome, and these men are 
strongest in the belief that the field for this kind of communication is not 
that of long-distance telegraphy, for which wires will always be found most 
suitable. We believe that each system has a special field of operation, of 
its own and it is quite conceivable that, instead of wireless telegraphy 
injuring submarine cable property, it may prove, in certain contingencies, 


of use, at any rate, if not of great benefit to it. With these remarks, I 
beg to move— 

„ That the report and accounts of the trustees to April 165th, submitted to 
this meeting, beand the same are hereby received and adopted.” 

Mr. J. DENISON-PENDER seconded the motion, which was carried 
unanimously. 

The CHAIRMAN afterwards proposed — 

* That the resolution of the Trus'ees asseuting to the exchange of the shares 
held by the Trust inthe Western and Brazilian Submarine Telegraph Co, 
for fully-paid shares of the Brazilian Submarine Telegraph Co. (Limited), 
in accordance with the terms of a cireulur dated July 14, 1595, from the 
Western and Brazilian Teια ra Co. (Limited), Le and the same resolution 
of the Trustees is herehy confirmed.” 


Sir ALBERT J. LEPPOC CAPPEL, K. C. I. E., seconded the motion, 
which was carried unanimously. 

The retiring auditora, Messrs. Deloitte, Dever, Griffiths and Co., and 
Messrs. Gane, Jefferies and Wells were afterwards re-elected for the 
current year, on the motion of Dr. HADEN, seconded by F. R. WORSLEY, 
Esq. 

A vote of thanks to the Chairman and his co-Trustees terminated the 
proceedings. l 


ELMORE'S GERMAN AND AUSTRO-HUNGARIAN METAL CO. (LIMITED). 
—The annual meeting of this Company was held on Wednesday. The 
Chairman (Mr. J. MacFarlan; said that the number of Preference shares 
issued had increased to 325. A shareholder applied for £8,000 Debenture 
stock on condition that he was given a call upon 2.000 Preference shares, 
and, as at that time the £8,000 was of great value to them, they considered 
it to be in the interests of the Company to agree to the terms, They 
regretted the failure of the attempted Debenture conversion as undoubtedly 
it would have been in the interest. of everyone to reduce the rate of interest 
from 8 per cent. tu 6 per cent. but the proposal was not favourably received. 
The total amount of the mortgages on the Company's works at Schla lern 
is now 450,000. A considerable improvement is -hown in tke Metal 
Company's accounts both as to the amount of sales and profit en. trading 
account. With regard to sales. they must confess their ci-appointment, 
notwithstanding the improvement. They had worked hard during the 
early part of the year to put down new tanks, aud had them con.pleted 
early in August. This increase would have brought up the output to 20 
tons per week but for the drought which commenced just then and continued 
very late in the year, indeed much later in Germany than in England, and 
it was not until the middle of December that the full output was produced. 
It was interesting t» note that, while the sales fur the year exceeded those 
of 1857 by over 212.000, the amount due from sundry creditors only 
increased by £867. This was due, to a considerable extent, to the fact 
that m st of the Company's business was being done with very large 
firms and the (Government, who pay promptly. The result of the trading 
of the Metal Company was that, with the balance brought forward from 
the previous vear a net profit of £8,595 was made, and at the general 
meeting held last month in Germany, a dividend of 25 per cent. was declare:l, 
which gave their Company about 47.555. Of the balance they had carried 
5 per cent. of the net profit to reserve, and had paid the commission 
due to the works manager, and carried forward about. £332 to next 
account. After deducting the London charges (£35.255) they had a 
balance of £4.100, out of which they proposed to pay a dividend of 352. 
per share on the Preference shares, which would absorb £3,548. 152., and, 
after setting aside the one-tenth due to the Ordinary shareholJers, they 
carried forward to credit of Preference shareholders nearly £350. The 
rise in the price of copper had not, so far, affected them to any appreciable 
extent, as they anticipated last December that the movements of copper 
would be somewhat peculiar, and got supplies for January and February 
at an average price of about £57. 103. per ton. He was glad to say tha’ 
they had solved, as far so they knew, the problems conne-ted 
with the process, and for a considerable period they had pro- 
duced copper of a quality that had, they believed, never been 
equalled when produced on a commercial scale. They were 
erecting more tanks, which would increase the output by aboat 3 tons 
per week, in addition to extensions and improvements which would 
add to the more economic wcrkiog of the process. The company was stiil 
in a very happy position with regard to orders. Tue reason of their not 
wishing in future to publish the detailed accounts of the Metal Company 
Was that the business bad now grown to be of some importance, and 
it was undesirable that their competitors should ascertain the eost of 
production and other information, which might be used to their 
detriment hereafter. With regard to the Austro-Hungarian patente, 
they bad come to the conclus on that it would be far better for them to 
retain the patents and endeavour, at no distant date, to raise sufficient 
money to enable them to erect a factory themselves. They had heard 
rumours of a proposed amalgamation of «oie of the other Elmore cow- 
panies, but only rarmours. He might say that they were not in any way 
concerned in such proposed amalgamation, nor were they connected with 
any of the other Elmore companies either w.th reference to the working of 
the proeess or financially. They proposed issuing the balance of the 
Debenture stock, and as the period it had to run was short they should 
issue it at 8 per cent. The sek would be issued at par, and would be 
redeemable on July 1, 1900, at par. 


. BRITISH ELECTRIC WORKS CO. (LIMITED).—A Company with this 
title has invited application for 50,000 Preference and 45.000 Ordinary 
shares of £1 cach. The share capital is £135.000 in 50.000 6 per cent. 
Cumulative Preference and 85.000 Ordinary shares. There are also 
500 44 per cent. first Mortgage Debentures of £100 each. 


THE ELECTRICIAN, APRIL 28, 1899. 


33 


— à 


NEW COMPANIES, STATUTORY RETURNS, &c. 
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BRITISH ELECTRIC WORKS CO. (LIMITED).— This company was regis- 
tered on April 20th, with a capital of £135,000, in £1 shares (50,000 £6 
per Cent Cumulative Preference), to enter into an agreement with Mr. 
James B. Atherton, to manufacture, sell and deal in electric lamps, elec- 
tricity meters, electrical switches, cut-outs, and other electrical apparatus, 
and to carry on the business of electrical, mechanical and general engineers, 
etc. The first subscribers are: Lloyd Higginbottom, W. M. Brigg. Jacob 
Atherton, James B. Atherton, B. L. Chalmers, W. M. M. Forwood and 
G. Saies. 

SLOAN ELECTRICAL CO. (LIMITED).— This company was registered on 
April 15, with a capital of £15,000, in £1 shares, to acquire and take over 
as a going concern the kusiness carried on by Lawrence G. Sloan, and to 
carry on the business of electricians, electrical, mechanical and general 
engineers, suppliers of electricity, and manufacturers of and dealers in 
electrical apparatus. The first subscribers are :-—G. Strong, L. G. Sloan, 
B. Harrison, J. M. Sim, M. Roberts,T. Hellere, and J. W. Rook. The first 
directors are :—L. G. Sloan, J. A. Roberts, G. Strong and W. Buchren- 
bacher. 


WILSON MANUFACTURING SYNDICATE (LIMITED). -- The annual 
return to March 23 bas been filed. The capital is £2,000, in £1 shares 
(1,000 Preference); 650 Preference have been taken up and paid for 
ia full. . ` 


CITY NOTES. 


— 


MEMORANDA.—Bank rate 5 per cent. (since Feb. 2, 1899). Price of 
silver 28d. per oz. (April 27). Consola (22 per cent.) 1101—1103 for 
money, 110,5, — 110,4, for account; 24 per cent. 1058 —1033 (April 27), 
Stock Exchange Settling Days: Consols, May 4; Stocks and Shares 
Continuation Days, May 10 and 29; Ticket Days, May 11 and 30; Pay 
Days, May 12 and 31; Mining Share Carry over Days, May 9 and 27. 


AFRICAN DIRECT TELEGRAPH CO. (LIMITED).—The eighth drawing 
for payment of 135 of this Company’s 4 per cent. Mortgage Debentures 
will take place on May 4, at noon, at Winchester House, Old Broad- 
street, E.C. 

GENERAL ELECTRIC CO. (U.8.A).—The annuai report of this Company 
thows gross profits of $38,896,000 or, less amounts written off on patents 
and capital account, $2,056,000, against $1,232,000 for the previous year. 
The surplus on January 1 amounted to $157,000. 


NEW ZEALAND ELECTRICAL SYNDICATE (LIMITED).—Mr. J. A. 
Kelman, hitherto secretary, has been appointed managing director of this 
Syndicate. Mr. W. Lewis becomes secretary. 


BT. JAMES’ AND PALL MALL ELECTRIC LIGHT CO. (LIMITED).—-The 
order of the High Court confirming the reduction «f. the capital of ths 
Company from £300,100 to S500, 000 by suppressing the 100 Founders’ 
shares of £1 each was registered on the 14th inst. 


STOCK EXCHANGE NOTICE.— Application bas been made to the Stock 
Exchange Committee to appoint a special settling day in and to grant a 
quotation to £75,000 Four and a-Half per Cent. First Mortgage Debenture 
Stock of Edmundson's Electricity Corporation (Limited). 


WESTERN AND BRA?ILIAN TELEGRAPH CO. (LIMITED'.— The directors 
of this company have, after trarsferring £9,CCO to reserve, decided to 
recommend a dividend of 4s. per share (free of tax) on the ordinary 
shares for the half-year ended December 31 lest, making with the 
intcrim dividend a distribution of 3 per cent. for the year. In the case 
of shares, which have been divided into“ preferred“ and- * deferred," the 
4s. per share now recommended will be payable— 35. 9d. to the“ preferred " 
(making the full dividend of £5 per cent. on these shares to December 31, 
1898). and 3d. per share to the deferred. The balance is carried forward. 
The dividend is payable on the 10th prox., and the register of members 
and transfer books will be closed from May 3 to 10 inclusive. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


m 
A "NS E | A No. | AGGREGATE. 
ended 9 | or Dec. | ^ "Inc. 
B weeks Amount or Dec. 
| 
189 | £ | £ | £ e 
*Birmingham Tramways.| Apr. 22 |4119 i+ 513| 15 61,292 + 4,797 
Blackpool Corporation... m 2 - "CL MAE AE NE^ 
Blackpool and Fleet wood T 22 391 sais 15 3647 
Bradford Corporation . ,, 25 290 " 26 9,904 
* Bristol Trams & Carriage „ 21 2,619 |+ 9| 16 41,328 + 2,012 
City & South London Ry. „ 23 1,205 + 27 17 183°6 + 557 
Dover Corporation „ 22 160 T 35 3 575 25 
DublinUnited(Southern) „ 21 869  209| 16 10,592 + 3,779 
*Glasgow Corporation . „ 22 | 8,763 |- 1,021| ... i m, as 
Liverpool Corporation | 
Dingle Route » 15| 461 m 22 11,390 
Prince’s Park Route... „ 15 333 is 15 4.172 
Liverpool Overhead Rly. „ 25 1,552 - 100 17 22,746 - 737 
*Sheffield 5 „ 25 1,250 |+ 304] 16; 19,317 + 4,180 
*South Staffa. Trama.. „ 21 607 + 41) 16 9,810 4 56 


7 Partly electrical. - 


ELECTRICAL COMPANIES' 


SHARE LIST. 


amouwe | Last PREVIOUS Price | RATR PER | BU: INESS DONB 
PRESENT DIVI- NAME, | WERK'SPRIOR | Wednesday, | CENT. | DIVID) NDS DUX, DURING WEEK 
AEOUNT. 9 APRIG 19. Aprii 26. | YIELDED. | ENDING APRIL 26. 
TELEGRAPRS. & s. d. Highest | Lowest 
£196,400 100 4% |*Afstcan Lirect Telegraph 4% Mort. Deb. (rcd) 100 104 10⁰ 104 816 11 | January and July. xs a 
25. 10 T Amazon Telegraph . —— anan 8 4 8 á ii June and December.. 
£195,060 100 bx Do. ö per Cent. Debentures = = =- 22 87 091 87 92 6 6 6 - z. = 
£806,660;  Btcch 15/0 | Angelo Amen aan «44 60 €8 (2 e5 5 6 6 | Feb,Moy, Aug., N ov. 65 6 
047, 220 Stock 80,0 Do. Preferred «4 109 111 1121 113 6 511 " ii 115 E 
8.047.520] Btock 1€/) De. eſerred- 4444 13 13] 13i 18 6 10 11 144 3 
2 5 151 10 8/0 | Brasilfan Burme rine  ... 15 16 16$ 151 & 811 Miro ne, Oc'., De li} 1 1. 
27 5, (00 100 127 De. EE Cent. Debs. (gud Fer es, „ 1906) - e| 119 14 110 114 47 9 Jure and Dec en he x "e 
10,000,000| 8100 $1} | Oommerciel Cable Cs pit al Stock 2——------ 185 195 185 155 é 2 1 j| Jan., Ape., July Oct. ix ss 
41, 232,528 stock Lp 4 * Dc. 4per Cent. Debenture Sto 104 146 164 146 815 6 " i 103 105 
18. 000 10 8/0 | Ouba Submarine Ordinary (Deferred) æ- =a m ~ 9 10 91 Me 6 13 4 February a: d Aug st Ici 10 
8,000 10 1/0 De. Freferes ce 10 per E s a ar DS 19 20 19 20 500 " ' - - 
19.931 J 3/0 Direct Spanish (Ordinary) 2—..—. =a aa = æm. é 6 H 5 4 0 0 | Apet) and Oct ber eo = 
8. cc o b 10/0 Do. 10 per Cent. Cumulative Preterence =.. 94 103 9) 1 4558 - ' RIS T 
£30,000 50 49% Do. 4 per Cent. Debentures 2 = = = = m =~ 1062 109 1062 1092 é 3 4 | Jantary anc Jaly EX 
tO 730 20 8/0 Direct United States Cable 10 113 11 114 613 1 | Jan. Apr.. July. Ost 114 10} 
£120,000 100 4i Direct West India Cable 44% Reg. "Deb. (red) .. 101 105 102 1405 4 7 0 | June and December.] 1 2} 
£4,000,016] Stock 5 Essterp Ordinary... . ~ = m wo m Ie 170 167 172 4 15 |Jan., Apr., July, Oct| 17 161 
£ 75. 0% t] Stock | 841 Do. B} per Cent. Pref. Stock = .- 2 -..- 1co 101 101 104 3 7 4 102: 101 
21, 432.208 Stck 4X |* Do. 4 per Cent. Mort. Debenture Stock (red. ) 125 129 193 127 8 4 0 | May nd Now mber 123) s 
ESO, 0 160 6% “ Do. 5 per Cent. Debentures, 1899 ----.- 99 102 10 13 418 3 | Februs:y & August - zs 
250,000 10 2/0 | Hastern prunon PREN 13 17 160 17 i 2 4 | Jan., AI r., July, Oct. U 169 
£320,000 | Stock 4% Do. 4 per Cent. Debenture Stock ——.... 125 170 123 127 8 3 6 | Fenu»y Argust 123 E 
£106,200 190 54 Do. 1 Gov. Sub.) Dob. I Sui (reg. ).. 99 103 92 10! $17 1 | January and July 1074 oe 
£64,400 100 b Do. 100 103 100 108 417 1 ^ d x 
E, 100 108 d *Nastern and 8. Africum 51 p.c. ‘Mor. r. Deb., 199 (reg.) ).. 99 103 99 103 417 1 " " - - 
£46,600 100 5 Do, -—--| 10) 108 10) 103 417 1 " Š " 
£300, 100 4% |* Do, 45 Mort rtgage e Debentures, 1609 — — cee 102 106 102 105 817 8 | Fe At gust — - 
£ 00,000 26 4X Do. 6% Mauritius Sub. Debs. (re d.) „ 10% 107% 10:% 107% 815 2 Nov: mber ee E 
160,19? 10 19 | Globe Telegraph and Truss «c 111 1974 111 12; 4 3 8 | Jan., Apr., Ju) y, ct. 12 I ł 
120,( 42 10 6% Do. 6 Cent. Preference .. ma m.. =- 16 17 15] 61 8 :3 19 ss x 16 1 
3€0.6C0 19 5/0 | Great Northern of Copenhagen 30 81 81 :3 8 x 6 | Januar) and July .. 101 à 
Et 2. eon 100 14% | Halifax & Bermuda Cable Alt Mort. Deb. (red).. 99 10: 10) 143 493 19 z 
17,000 25 12/6 Indo-European n 67 60 | 67 60 4 3 4 | May and "November iÐ - 
JI ARR eerie ge edo DA i ioi p E B I Ci cir a : 
£ 100 4 Pacific & Euro ean Tel. 4 (red) m... t | 4 une an r - - 
8,381 |4100 Cert.| 6 Submarine Cables Trust - 137 142 117 142 464 6 ^ á m 
16, 9 10 M West African Telegraph — om a o- 23 3} > 2b 8$ 2$ December and July. m e 
22. b, Oc o 160 5% |* Do. 6 per Cent. Debentures | (red. )ee--.. 99 104 $9 103 418 0 | March & Septem) er = a 
80,00 934 A West Coast of America 4 $ 1 4 1 a3 Š - = 
£150,CCO 100 4 * Do. 4 per Cent. Debent ure 18 106 108 106 816 9 | January ad July æ - $s 
t8,:21 10 1/6 West India and Panama 2 íi 3 2 May aud November 21 2 
81 563 10 60 Do. 6 per Cent. 1st Proference....—.... 11 11$ 104 111 5 6 8 " i l' 1.3 
4,669 10 60 Do. 6 per Cent. 2nd Preference .......... 9 1) 9 10 6 0 o j! d 9 
££0 600 100 5X |* Do. 6 per Cent. Debentures ææ =æ... 105 148 i5 Us 413 3 January and July ss a 
64,209 15 5.0 Western and Brasilian arxe m m co w a o 12 18 nq 18 411 3 | May and November ae - 
88,199 7 8.9 Do. 5 per Cent. Preferred Ordinary =a.. 84 8] 83 8] 46 8 " " S ES 
88,149 1,8 Do. peel Or om om om ow ow a 4 11 4 43 = " " om Y: 
£89,621 8toc 4% Do. r Cent. Debenture Stock — .] WO 19 166 109 814 1 | June and Deoembee AM 85 
£168,100 1 0 0x * Western Un on 6 per Cent. Sterling Fonds (red. ! 100 105 100  1u6 514 3 ' March & September - a 


94 


PRESENT N 


AMOUNT | 


87,350 
£150 1(0 
& 3.400 
13,400 
£t 0,000 
430, 000 
£ 00 090 


£200, 0:0 
40,000 
27,500 
£200,000 
4 35, 250 
178.303 
£630. (00 
22.500 
9.251 
187,701 
20,000 
10, 000 
£100,000 
3150 
10, 00 
125 000 
24 (00 
bo. 000 
LELO X0 


i 


LAST 
| DIVI- 
| SHARE. DEN D. 
25 4/0 
£1 10 14d. 
1 64 
6 8/0 
10 6/0 
10 6/0 
5 2/6 
Stock 84% 
1 0/4 
6 6/0 
Etocs 6x 
1 e 
10 7/95 
10 4/6 
5 Se 
6 5/0 
6 2/8 
6 3.6 
Stock 4X 
N. oco 5 7 
10 7/0 
10 6* 
Btock 5v 
10 10 
10 6/0 
5 3/6 
6 8/6 
5 10% 
6 67 
8 x 
5 2/0 
Stock zi 
10 d 
10 did. 
Stoch | 442 
10 6/0 
b t.0 
1 = 
Stock 57 
$100 92 
100 Fay 4 
6 9,8 
5 8/6 
6 sts 
b 7,0 
1 1/2} 
3 1 
Btock 49% 
Stock 4x 
b 6/0 
Stock 43% 
1 did 
1 a: 
1 71d 
8 1/6 
100 5 
5 19? 
5 2/7 
Stock 4% 
b b% 
2 1/23 
l 3 2/2} 
BE 42 
. av 20/0 
10 7/0 
Btock 43% 
10 16/0 
100 4% 
. | 24/0 
100 = 
6 MS 
b 2/9) 
6 5/0 
6 8/0 
Stock 41X 
10 8/0 
10 Te 
Btock 47 
10 12/0 
10 t/U 
Stock 5 
5 1/éh 
5 as 
Stock 5% 
10 5 /b 
10 1/93 
Steck 2% 
lu ee 
10 52 
Btcck 4% 
10 74% 
10 07 
Steck 437 
: i 44 
1 bx 
Stock 47 
b E 
b 8 31 
Bto: k a% 


do. 


THE ELECTRICIAN, APRIL 28, 1899. 


— — — 


ELECTRICAL COMPANIES SHARE LIST. 


TELEPHONES. | 


Chill Telephone (fully pafd) — —— 
Consolidated Telephone Const. & Manufacturing l 
Monte Vidao Telephone Ord. - = a ce ee «6 ! 


Do. 5% Preference............. S ex me LCEAY 
National .—— -si 
Do. c per Cent. Cumulative lst Prei... 
Do. 6Y Cumulative 2nd Pre 
Do. 6% Non-Cumulative 8rd Pref = =æ... 


® Do. Detenture Stock 8% (red.) 
Orlertal - oor — em OD Um eee wav ee a = ee n a uou 
United River Plat 2 
6 per Cent. Debeuture Stock (red. ia -—— 


SLECTRICITY SUPPLY COMPANIES. 


Bl'ekh'th & Gr'nw'ch P'st'ct Elec. Lt. Ord '108 od." 
Bournemouth and Poole Electricity SupplyOrd . 
To. 44 per Cent. Cumulative Pref, ., 
Calcutta Elec. Supply Ordinary (£3 pail) ........ 
Uharirg Cross & Strand Electricity Supply Corp. 
Doi 44 per Cent. Preference 
Chelsea Electricity Supply Ordina „ 
Do. 437 Debenture Stock (red.) 
ChicagoEdisentat Mort. H 30year Gold SOBRE) 
City of Londcr Elec. Tight ng Cid 
Do. 67 Ccmulative Pref. .. 
' Do. 57 Dehentore Stock (led. 
ccrnty of Londcn & Brush Prov. Ord.......... 
To. 6% Cumulative Preference . 
House-to-House Electric Lighting Supply Ord. > 
Do. 7 per Cent. Preference 
Kensington and Knightsbridge iw cix da a eae 
Do. 6% Ist Pref.......... om ae -» -—— = 
Lor dor Electric Supply Ordinary . 
Do, 6% Preference 
Do. 4% 1st Mort. Deb. 
Metrcpolltan Electrc Supply Ordinary 3 
Do., i ocess race e becves N EE C 
Do. 44% Deb. Stock Firit Mortgages 
Notting Hil) Electric Ordinary = æ = a os = m m o 
Oxford Electric Ordinary............. VIS cap S 
Rand Electric ...— 

RiverPlateElec.Lt. Tr ci 'n, Ltd. t "Bist? Mor. Deb. 
Royal Electric Com mpany of Montreal Shares 
* Do. 44% 1st ort. Debs. 99 e 9 m5 mp ND „„ 
Bt. James 40 Pall Mall Electric Ordinary — — - 

De. 7 per Cent. Preference . 
south London Electric Supply Ordinary (83 paid) 
Westmirater Electric Supply Ordinary = = = =.. 


ELECTRIC MANUFACTURING, Ao., COMPANIE®. 


Brush Electrica] Engineering — .. .. = = =- — = —.. 
Do. P Cent. Pref. Non-Cumulative .. .. 
po. er Cent. Perpetual Debenture Stock 

* Debenture Stock (red)“ 

Callander, 8 | Cable Construction =... =e æ.» 22 
Do. 44% lst Mort. Deb. (red) æ. 

Castner-Kellner Alkali Co. (fully paid) .. a... 

Chadburn's Ship Telegraph Ordinary ...... a.... 

Do. 6 per Cent. Cumulative Pre 

Crompton and Co. (Nos. 1 to 32,09) . 

Do. 6% First Mort. Deb. (red.) ee ae 

Bdison ants Swan United (“A“ Shares) (88 pald).. 
Do. 47 Mortgage Debenture Stock (red. ). 

Edmundson's Electric.CorporationOrd (fully pd) 

Electric Construction Co. (Limited) 

Do. 7 per Cent. Cumulative Pre. 

Do. 4% First Mortgage Deb. (red.) as». 
Elmore's Patent Copper Depositing gn 
Henley's Telegraph Works Ordinary 


-- „ CO "UD aw am ss 


Do. : Cent, Preference 

Do. % Mortgage Debentare Stock (red. * è 
India Bobi A Gutta Percha, &c., Work 

Do. First Mortgage Debentures (red.) 
‘Telegraph natruction and Maintenance — .... 

Do. 4 per Cent. Deb. Bood , 1909. 

Do. Manufacturing Ordinary Rea — hs 

Do. 6% Cum. Pref.............. Nau nil ee 


Winans and Hobipson Ordnern. 
Do. 6, Cumulative Preference 


Do. 


ELECTRIC RAILWAYS, TRAMWAYS, &o. 


Blackpool and Fleetwood Tramways ............ 
Bristol Tramways and Carriage . 
Do. 4% Debenture .......... mascncs cece 2 

British Electric Traction Ordinary ——— 

Do, 6%Cum.Pref.(fully pd. & £2.10s. prm. pd. ) 
Do. 6% Perp. Deb....... . 

Buenos Ayres & Belgrano 6/Cum. Pret. (63 pald) 
Do. . do, do. (fully paid) 
Do. do. 57 Deb 

Central London Ordinary = - = = os ae =» = a a oe | 
Do. (48 paldo 

City and Forth Lcndon Ralway Con, Ordy. = ae ee 
vo. Ordinary (Nos. 1 to 22,500) (£5 paid) 
Do. 6% Perpetua tTcfercen.o $m -oe mo 
To. ( Perpetual Debentures = aa a 

Imperial 1ramways Ordinary ... 
Do. 6% Preferenca 
Do. 41% Debenture .......... eee c en 

Liv erpoo! Cverheaa zxaliwiy Ordipary 
Do. 5% re er woe 
Do. 3 Debenture 

New Ueberal IIrcile Ordinary 
Do. t2 Corujstive te uu. l.l. 

Waterloo and City Ordinary æ=» as wes me. 


9 P m aA ooe 


417 First Mort. Dabs. = oe SEP GUB @ ab ws ooe 


©0808 045» 9.0 GB as 4 50 


= a 
"9.229909 ce 
- OW 0.2 o 9.B 9.0 9 0 „ „ ow 
= O68 
LAE NN NI 
Oe c c. 6 
= e @ CONS a o ee 


ove 9 9 9 9$ $ à $ 9 9 à € » 5 


PREVIOUS 
WEEK'S PRIOB 
Ar RIL 18. 
24 8 
A 1 
i i 
1 1 
44 R 
‘I 3 
11 3 
41 6i 
9) 102 
i 1 
4} bi 
104 107 
L| i 
136 HE 
Wh 11 
41 4} 
1t 12 
"s 
71 8 
114 116 
101 105 
173 1f} 
16 16 
12i 129 
11 12 
14 15 
8) 94 
9 10 
18 14 
7 8ł 
t 4 
63 7 
106 108 
17 18 
13 14 
217 12 
16 173 
6 7 
11 
83 93 
165 185 
105 107 
173 181 
9 it 
31 84 
15 16 
13 71 
21 24 
11) 1t4 
lot 103 
12 18 
114 117 
l 11 
1 1$ 
1 ] 
8] si 
93 bt 
3 2] 
4 b 
9} 98 
5} bf 
3 ?] 
8 33 
108 106 
1 
91 26 
As} 1:4 — 
112 115 
211 223 
101 Lib 
£4 £3 
105 108 
91 101 
bi 63 
13 1)3 
1 7« 
1085 vo 
244 25] 
237 214 
lzu 121 
183 19 
134 14 
124 12) 
td 21 
bg t4 
109 112 
9} 10} 
72 81 
(8 63 
41 t} 
14$ lig 
133 8o 
211 251 
16 TI 
Llsy 119, 
lern 10, 
152 144 
106 lls 
th 4 
b td 
109 112 


! 


| 


| Price RATE PER 
Wednesday. CENT. 
| April 26. YIELDED. 
& «4 
2} e1v 4 
^ sa |67 9 
2 i? 500 
4 9 5 o 
Il is 46 9 
lt 18 4 6 9 
4 5} 45 2 
99 172 8 9 4 
i 1 5 0 0 
41 61 611 3 
104 107 4 131: 
| 8 85 
13} 123 14 16 10 
10à 113 318 8 
ba 6 
10 11} 8 9 7 
6 ei 812 0 
7k T 8 10 7 
114 116 818 1 
101 105 117 7 
171 183 8 410 
16 16 | 815 0 
124 29 8 17 10 
11 12 = 
14 16 40 0 
81 — 9j 819 8 
9 10 812 0 
12 13 467 
73 81 Biz 9 
31 si a 
e 7 459 
1:8 103 814 0 
161 mn 217 2 
123 13h us 
113 121 815 4 
16) 173 8 8 7 
e 7 8:15 
i 1 z 
83 93 § 8 1 
105 18) 16 6 
105 107 4 4 1 
17 8 4 0 7 
9 lu U 10 0 
9141 83 ee 
15 16 8:5 0 
11 21 215 5 
26 ti A 11 
110 114 89 2 
12 175 4 7 0 
14 13 5 78 
111 117 817 5 
st 1 613 6 
14 1 K 
1 1$ 415 0 
s} 3i 4 0 0 
98 101 419 8 
2 th 718 
4 s 617 0 
96 98 42 8 
5} bi 4 öl 
2 lt 6 2 3 
8 84 4 0 u 
108 106 8 15 10 
i 1 . 
23} — 144 511 8 
. 18 2) 819 0 
11? 1.6 8 19 10 
213 22 1 sil 
10 10 8 wu 2 
81 18 4 11 9 
105 103 311 3 
y?! lu} 2 
11 52 400 
' 10; 194 4 8 9 
7 Ig 40 0 
| o D 818 0 
| 
| 211 25, 8 2 6 
23§ 1244 214 1 
(0440 131 8 6 2 
181 n 3 3 2 
| 184 lif e415 
123 123 817 7 
31 3) oe 
| 5} 94 - 
luv) 112 41) 4 
9] iu 3 18 © 
| 74 81 213 2 
| 03 10 8 1 0 
4} tł oe 
| 14 102 857 
131 13: 319 7 
291) 251 213 6 
6 164 812 y 
1.8) 1193 81» 4 
| ae ie, | 3 711 
144 144 873 
103 10 114 1 
33 33 i 
tà då 5.9 1 
199 112 213 7 


DIVIDEND Dus 


July 282 E 


Octo 


April and October 
July Lett io 
June and Deoember 


February & August 


LI 
Waroh 
June and Dosenher 
April aud Octobr . 
Feorüary & Angust 
January and July . 
June and Deoember 


March & September 
March & September 
January and July 


Mch., June, Sept., Dec. 
Apru and OSDO e 


Juue and Dece ndee 


Apen and October 
Fevruary & Augant 


March & ‘September 


Septe aber 


Fevcuary & August 
Jane and December 


November and May 


January aad July 
Fetruary & auque 


June and December 
Galf-yearly 


Jaugary & Jaly REN 


u -— 94 069 — ~ “= GD 


January and July 


March d$ 8e tember 
. uly. — 


April and October 
May and November 


Jane and December 
January aod Jux 


January and July 
May and November 
March & Septsmber 


January and Jaly . 
Teo aa. @ a.yusd 


Janusty and Jaly z 
M y .. REPRE 
Ju se aod Deae aver 


* [o calculating the yield on this eecurity, allowanoe has been made for accrued Interest, but not for redemptien, 


, 
$8 U 
ih) 
27 oo 
July 
n n 
Fobruary and dur 
oo t 
u L] 


! 


BUSINESS DONE 
DURING WREK 


ENDING APRIL 26. 


Highest 


6% 


Low :t 


111811 


[ *. 


om at 


PORTER ADTs ol Hall 6 


To 
testes 


we 


98:41:06 REED uet 08 08 «5:110 


— 
= 
an 


12 


THE ELECTRICIAN: 


ELECTRICAL ENGINEERING, INDUSTRY AND SCIENCE. 


ESTABLISHED, Firet Series (Weekly), 1861; 


Second Series (Weekly) 1878. 


ME s 
e 


No. 1,094. [vel n.] 


FRIDAY, MAV 5, 1899. 


PRICE SIXPENCE “ZR 
Abroad, 8d., or 16 cents, or Sr., or TO0pf. 


CONTENTS OF THE CURRENT NUMBER. 


| (o, We m TL POM . 35 Experiments on Alternate- 
Meetings of Scientific Societies 38 Current Ares by Aid of Oscillo- 
Contemporary Electrical Science. graphs. Illus. Continued... 52 
Compiled by E. E. Fournier The Pacifie Cable Committee's 
ig vio ESPRIT TATUR TIPPS 39 % ͤ¶ ͤ xd 55 
Prof. D. E. Hughes's Rescarches Correspondenſee 4 55 
in Wireless Telegraphy ...... 40 | Legal Intelligence .. ..........-. 56 
Magoetism. By Prof. J. A. Parliamentary Intelligence. 57 
Ewing. Illustrated. Con- City of London Electric Light- 
eded  cnccuahentensrsacapccenetes 41 ing Contracts . 57 
Capacity Measurements of Long The Government Telephone Bill 58 
Submarine Cables. By J. Roller Bearings for Electric 
Elton Young. Illustrated... 45 o A ah 59 
Electric Light Baths. IIlus- Trade Notes and Notices. 61 
r 47 | Companies’ Meetings & Reports 66 
ier sede ano aà 48 | New Companies, &. 68 
Electricity Works Accounts ... 48 | City Notes . « 69 
LABORATORY AND WonksHoP.. 50 Companies“ Share List ......... 70 


— 

CorRESPONDENCE of special interest and permanent value, as 
affecting the question of priority in the discovery of electric 
waves and the invention of wireless signalling, is embodied 
in an article we publish this week. A letter from Mr. J. J. 
Fanie has drawn from Prof. D. E. Hugues an account of his 
researches, commenced in 1879, which, with characteristic 
modesty, the inventor of the microphone and the induction 
balance has hitherto refrained from publishing. The claims 
of Prof. Hucues to be the original discoverer of the essential 
phenomena of Hertzian ether waves, and of the action of these 
waves on a microphonic coherer, are, in our opinion, 
abundantly justified; and no less may Prof. Huemes lay 
claim to have performed the first experiments in electric 
wireless signalling—unless, indeed, a new claimant should 
antedate Prof. Hucnurs's researches in 1879, which appears 


now somewhat improbable. 


Ix the light of what is now known as to the. readiness with 
which a carbon microphone will act as a coherer, and the ease 
with which electric waves may be induced from induetion coils 
and influence machines, it is not surprising that Prof. Huemes, 
while conducting experiments with these things, should have 
detected the most elementary phenomenon of wireless tele- 
graphy—the action on a microphone-coherer across intervening 
space. Although electric waves were at that time unknown 
to experimental science, their very existence being locked up in 
Maxwellian equations, Prof. Huemes appears to have had an 
intuition that the newly-discovered phenomenon was not due 


to mere induction. His attempts to convert Sir GEORGE STOKES 
to this way of thinking were, however, unsuccessful, and to 
their failure must be attributed Prof. Hucues’s reluctance to 
communicate his discoveries to the Royal Society. However 
much the modesty of the discoverer may evoke admiration, it 
will be generally regretted that he has allowed so long a time 
to elapse before bringing his researches into the light of day. 


- -œ —ö—n 


Turnine to the practical aspect of Prof. Hucnes’s researches, 
we find that he conducted experiments on wireless signalling 
on a considerable scale. Commencing by sending between 
two rooms in his house in Portland-street, W., he soon enlarged 
his sphere of operations by placing the transmitter in one of 
these rooms and walking down the street with the microphone- 
coherer in his hand and a telephone at his ear. In this 
way, signals up to a distance of 500 yards were detected. 
An attempt to signal between two houses a mile apart 
proved barely successful, the numerous intervening street 
pipes being suspected of enfeebling the transmitted waves. 
Sufficient, however, was done to show that Prof. Hucuerg 
recognised the utility of electric waves for signalling purposes, 
and that he actually accomplished wireless signalling over 
considerable distances. 

— aes 

„ Airmeric TrLEGRAPHY" is the latest name selected by 
Mr. Prerce for what is commonly denoted as wireless," and 
was the title of his lecture at the Society of Arts on Wednes- 
day evening. The discourse itself presented an admirable 
résumé of this popular subject, but revealed no new develop- 
ments. Nor was any new theory advanced, unless indeed 
we may characterise as such Mr. PREEOE's declaration that he 
believes ether waves proceed in curves. This extraordinary 
behaviour is assumed in order to account for the possibility of 
signalling between opposite sides of a large mass of rock, e.g., 
Cape Grisnez. Earlier in the evening Mr. PRRRCE stated 
that the ether waves used by Marconi behave as do ordi- 
nary light waves, and may be reflected, refracted, &c., 
a statement it is diffieult to reconcile with their supposed 
curvilinear propagation. Regarding them as Maxwxrr and 
Hertz did, we prefer to believe that their propagation in a 
homogeneous medium is rectilinear. One problem of future 
wireless telegraphy will be to discover whether these recti- 
linear waves will traverse any considerable chord of the 
earth's sphere. If not, wtheric telegraphy over very long 
distances appears to us impossible. That ether waves inherently : 
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tend to folow the curvature of the earth, as suggested by 
some writers, is an absurdity. 
—— — 


THE Royal Society held its first conversazione of the season 
at its rooms at Burlington House on Wednesday night, the 
guests being received by Lord Lister, the President. 
Comparatively little electrical interest attaches directly to 
the event this year, though the occasion enabled many well- 
known electrical scientists to foregather and discuss téte-«-cte 
the latest developments and theories. WEHNELT’s curious 
interrupter provided one focus for these choice spirits, but, as 
far as we could learn, no new hypothesis was evolved. Mr. 
DuppeLL’s valuable and ingenious oscillograph attracted 
another crowd of even larger dimensions and more general 
interests. In the library, Mr. Swinsurne exhibited Nernst 
lamps, and Prof. CALLENDAR showed his electric lamp 
recording instruments for central stations. Among the 
minor exhibits was Mr. W. R. Pipdzkox's influence machine, 
constructed with embedded sectors so as to be unaffected by 
conditions usually fatal to the working of this class of 
machine. Prof. H. S. HerLE-Smaw's stream-line apparatus 
was exhibited in action, in a form adapted to the illustration 
of magnetic and diamagnetic phenomena, as described in his 
Royal Institution lecture on the subject. 

ANDRE 

On Friday evening last the Royal Institution passed through 
the throes of & lecture on the Induction Motor, by Prof. 
Canus-WiLsow. The crisis lasted 55 minutes. At the end 
of 50 minutes, the lecturer announced that he had shown 
all his experiments,” and the remainder of the allotted hour 
was all too much fora discussion of rival theories of this type 


of motor. Rarely has so brief a lecture seemed so long, or 
produced such a wealth of boredom in an audience. Not 
all the blame, however, rests with the lecturer; the 


Council of the Royal Institution must take its share for 
having selected or sanctioned a topic so highly technical. 
Why should the induction motor possess any more interest 
for a mixed general audience than, say, the latest type of 
“ rotary” hair brush? It is time the idea was combatted that 
everything electrical is essentially of interest to the popular 
mind, 
— 

SoMxETHING, indeed, may be said for a technical subject 
which relates to a recent discovery or invention of widespread 
interest. But the induction motor involves no principles 
other than those which have been discussed up and down a 
score of times or more in the famous lecture theatre of 
FanADPDAT. Nor, as a matter of fact, is it based on principles 
any more attractive in themselves than the scientific 
principles of the aforesaid hair brush, or, to take an engineer- 
ing example, of the latest type of steam engine. 

— 

NrvsRTHELESS, the larger share in the failure of last 
Friday's lecture must be allotted to the lecturer, who 
strikingly combined a close acquaintance with his subject 
with a lamentably complete inability to convey to his hearers 
even its weakest and most beggarly elements. Prof. Carus- 


Winsow ignored, from start to finish, the character of his 


audience. Quite early in his discourse he evinced discomfort 
at the absence of a blackboard; and he sought compensation 
in making imaginary air diagrams with his fingers, and in the 
use of mathematical and technical phraseology, until those 
who knew nothing of the subject were overcome with blank 
despair, while technical hearers grew fearful lest their own 
stock of knowledge should become hopeles:ly and irretrievably 
jumbled. 


AN experiment with an alternate current glow lamp served 
to open the discourse. It also afforded an opportunity to 
exhibit Mr. DuppELL's oscillograph, an instrument which 
kindly lent all the interest that in any way attached to the 
lecture. The glowing filament of the lamp having been 
placed in a strong magnetic field, it was seen to be in rapid 
vibration; and, by the aid of the oscillograph, the alternate- 
current wave was displayed. Subsequent considerations were 
directed to show how the alternate current might be made to 
drive & motor, but the arrangement of the stages in the argu- 
ment was far from lucid or logical. Having shown his last 
experiment, the lecturer announced that there were two rival 
methods of regarding the induction motor. He personally 
always regarded it as a transformer pur et simple, and sarcastic 
indeed was his reference to the notion of the “ rotary field.“ 

M 

ContrasteEp strikingly with Friday's discourse was the first 
of the Tyndall lectures by Prof. SıLvanus Tuompson last Tues- 
day afternoon. 'The subject of these annual lectures this year 
is “ Electric Eddy-Currents"—one which, as the lecturer 
observed, is cognate to the subject matter of TynpaLL’s own 
researches in magnetism. We scarcely know whether to 
admire more Prof. Tnowrsow's logical development of his 
theme, or the masterly way in which he presented in historical 
order the successive discoveries and hypotheses associated 
with it. In fact, he dexterously made history the servant of 
argument, carrying his audience in imagination through all 
the stages that ensued between Araco’s tentative discovery 
and Fanapav's splendid explanation of eddy currents. 

— 

Wau this method served admirably for presenting the 
subject to the lay mind, it also possessed great interest for 
those among the audience who were already familiar with the 
subject; for, incidentally, it revealed how prone are theorists 
to speculate upon inadequate data. ARAGO's discovery of the 
rotation of a magnetic needle by a spinning disc of copper 
was followed by a flood of curiously speculative literature. 
Among the “explanations” advanced was the apparently 
obvious and, nowadays, obviously absurd idea that copper 
in rotation is essentially a magnetic substance. 

— 

Yer it is unwise to laugh at the precipitancy of bygone 
theorists: those who live in glass houses must not throw 
stones. We wonder if future chroniclers will have any higher 
opinion of the multitudinous hypotheses that, in modern times, 
have followed, say, the discovery of Róntgen rays, or, to cite 
the latest sensation, the Wehnelt interrupter. Is the modern 
scientific method—experimentally and logically—so great an 
improvement upon the method which led our forefathers to 
adopt erroneous hypotheses and theories, that we can feel 
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assured we shall never be led astray ourselves ? How 
many theories of the ether—how many of the constitution of 
matter—have been advanced, accepted and discarded during 
the last half century? In the province of electrical science, 
also, innumerable theories have thus passed across the stage 
and disappeared. There is a healthful stimulus to renewed 
research, as well as a lesson of tolerant humility, in the 
consciousness that science, like all other human affairs, is in 
a state of flux. | 
— 

Ix our note last week on the Pacific cable scheme we stated 
that up to going to press the announcement made in The Times 
had not been confirmed. The caution shown in accepting 
the authority of even the leading journal for the statement in 
question was justified by the CoLoxIAL SEcRETARY's reply later 
to a question in the House. The fact of the matter appa- 
rently is that, while the Imperial Government are willing to 
give an annual subsidy of £20,000 to any one who will lay 
such a cable, they are not willing to join the Colonial Govern- 
ment in State competition against existing companies. And, 
of course, certain persons in Canada are angry at anything 
likely to delay the carrying out of a scheme which would 
have gone far to constitute the Dominion the half-way house 
of the Empire, vice the Cape of Good Hope. 

— 

Last week's Statist contained a very able and impartial 
article on The Proposed Pacific Cable and the Existing 
Cable Companies," based, however, on the assumption that 
the Canadian proposals had been accepted by the Imperial 
Government. Our contemporary states that “the strong 
financial position of both the Eastern and Eastern Extension 
Companies is a matter upon which the shareholders may be 
congratulated'; but that position is stronger even than 
the Statist judges, because no mention is made of the 
important fact that, in addition to continually reducing 
rates, these Companies have expended very large sums out 
of revenue or reserve funds in extensions, as well as in 
renewals and in providing duplicate and triplicate cables 
solely in the interests of security of communication and speed. 
Further, the reference to “old ” cables is misleading. As 
pointed out in our review this week of Mr. Peaxe’s Paper on 
the soundings taken for the selection of a cable route, the 
policy of the Companies is to replace with new cable any 
weak length found in a section, the old cable being usually 
picked up and its costly core re-served. This week the 
Statist proposes to deal with the financial position of the 
Eastern Telegraph Co., when our contemporary will no 
doubt take these facts into account. 

. 

Mr. HAxBUkr's disregard of the views expressed by a 
large number of Chambers of Commerce in the United 
Kingdom, and his remarks, published in another column 
of this issue, to the deputation which he received on Wed- 
nesday, make it appear that the Government experiment,“ 
as Mr. HaNBuny himself terms it, will be proceeded with. As 
usual with his public utterances on telephonic matters, Mr. 
Hansury’s statements contain inconsistencies and miscon- 
cepticns. In the first part of his speech he insisted on the 
importance of ‘‘ handing over the work to a local authority " 


which would be forced to serve all classes alike, and which 
would experience no difficulties as regards way-leaves ; 
and towards the end he remarked, ** In some places, no doubt, 
the localities would start systems of their own ; but in a much 
larger number of cases the result of giving this power of 
competing would be that the Telephone Company, récog- 
nising that if it did not give an efficient service 
the locality would be able to run against it, would be ready to 
make a bargain on fair terms." Arguments are advanced 
against nationalisation in the commencement of Mr. Hansury’s 
statement, and in the latter portion he refers to the 
advantageous position of the Government with regard to 
purchase in 1911. It will be noticed that the fallacy 
about the National Telephone Company's single-circuit 
lines is again brought forward as a trump card, and, 
in his reference to private wires Mr. Hansury shows 
unpardonable ignorance of the work of the Post Office. On 
p. 580 of the Post Office Guide” he will find that the 
Department undertake the erection and maintenance of both 
single and metallio cireuit private telephone lines at a fixed 
rental, and these facilities are, as is well known in business 
circles, largely made use of. His suggestion, that if the 
telephone service was entirely taken over by the Post Office 
it would be to the detriment of the postal and telegraph 
service, is extremely unfair to the permanent officials, seeing 
that the State can manage all three departments efficiently 
in other countries. Lastly, we would ask, what are the 
exceptionally good terms” the Government has offered to the 
National Telephone Company ? 
—— $P—9 6 —,—— —————— 
Nomenclature.— The latest atrocity in word-coining is the 
German production Selbstfahrdroschke for motor-cab. 


Cable Interruptions. 
Cayenne — Pinheirr . 2 Mar. 10. 1899 
Maranhan Paras „„ April 10. 1899 

Royal Society. Among the Papers down for reading 

yesterday was one by Mr. A E. Tutton on * The Thermal 
Expansion of Pure Nickel and Cobalt." 


The German-American Cable.—The consent of the United 
States Government has been granted for landing the proposed 
German Atlantic cable on the shores of the United States, 


An International Congress of Electricians in 1900.—It has 
been proposed to hold an International Congress of Electricians 
at the Paris Exhibition in 1900, and a committee of organisa- 
tion has now been chosen with M. E. Mascart as president ; 
MM. Fontaine and Gariel, vice-presidents; MM. Janet and 
Sartiaux, secretaries, and M. Violet, treasurer. 


Date of Interruption. 


Lectures.—An interesting course of eight lectures on 
* Direct Current Motors," by Prof. C. A. Carus- Wilson, and 
of six lectures on Rotary and Motor Transformers, by 
Prof. A. Schwartz and Mr. W. Beckit Burnie, are announced 
to be given at the South-Western Polytechnie, Manresa-road, 
Chelsea, London, S. W. An advertisement elsewhere gives 
some further particulars. 


The Synchronograph.— According to a recent Laffan’s 
telegram, successful experiments have been made with Messrs. 
Crehore and Squier’s synchronograph on an underground 
line between Washington and Fort Meyer, in Virginia. Mr. 
Kipling's The White Man's Burden" was transmitted to 
and fro at the rate of 6,000 words a minute. It remains to be 
seen what results will be obtained on longer lines. 


Proposed Honolulu Cable Abandoned.—At the meeting of 


the Sandwich Islands Cabinet on the 8rd ult., says the 
Electrical World of New York, the contract with the Scrymser 


38 


THE ELECTRICIAN, MAY 5, 1899. 


Company for a cable between San Francisco and Honolulu was | 


cancelled and the bonds, amounting to $25,000, filed by the 
concern last year, returned. This action was taken on receipt 
of & letter from the Secretary of State at Washington 
declining to consider the matter. 


Lord Kelvin in Rome.—A banquet in honour of Lord 
Kelvin was given by the Associazione Elettrotecnica Italiana 
at the Grand Hotel, Rome, on Monday, May 1st. Speeches 
were made by Commandeur Cardarelli (on behalf of the 
Italian Government), and by Profs. Ascoli und Mengarini, to 
which Lord Kelvin responded in happily chosen words. A 
telegram was read from the Minister of Posts and Telegraphs 
expressing his great regret at being unavoidably absent in 
consequence of Parliamentary business. The table was most 
choicely set out with a profusion of flowers and electric lamps 
blending the three Italian colours: green, white and red. 


Presentation Banquet to the Marquis of Tweeddale.—On 
Thursday evening, April 27, at the Trocadero Restaurant, 
London, a number of gentlemen connected with the Eastern 
and Associated Telegraph Companies foregathered, the 
occasion being a complimentary dinner and presentation to 
the Most Hon. The Marquis of Tweeddale, K.T., to cele- 
brate his lordship’s 31 years’ connection with submarine 
telegraphy. The presentation consisted of a portrait in 
oils of the Marquis of Tweeddale, by Sir George Reid, and 
a service of silver plate of choice design by Messrs. Elkington 
and Co. The portrait was subscribed for by the Directors and 
the service of silver plate by the staffs of the associated Com- 
panies. ‘The former presentation was made, on behalf of 
the Directors, by Mr. J. Denison-Pender, who occupied the 
chair, and the latter, on behalf of the staffs, by Mr. George 
Draper. The portrait, an excellent likeness, showing his 
lordship in a standing position, was gracefully accepted by 
Lord Tweeddale, and is to be hung in the board room at the 
head offices at Winchester House, London. 


Supply Interruption at Wolverhampton — Considerable incon- 
venience to the publie was caused by an interruption of 
the supply from the Wolverhampton electricity works last 
Saturday night. We have received the following particulars 
in response to an inquiry. The breakdown occurred at 
9:54 p.m., when all the generators in the station were running, 
and consisted of a simultaneous burn-out of the armatures of 
two 140 kilowatt generators. At the same instant a short- 
circuit occurred in the high-tension armature of one of the 
transformers. The failure of this transformer threw a 
momentary heavy load on to the other transformers running 
at the time, causing their magnetic cut-outs to operate, which 
cut them off from tlie low-pressure network. The remaining 
generators were at once re-started, and the light was on again 
throughout the town in about 20 minutes from the time the 
mishap occurred. The total capacity of the machines running 
before the accident was 620 kilowatts, and the load on the 
station was 400 kilowatts. An examination of the damaged 
armatures reveals a sliort-circuit between adjacent coils in 
each case. 


Royal Institution. —At the annual meeting of the Royal 
Institution on the 1st inst. the President announced that in 
June next the Institution would complete 100 years of its 
existence, the first meeting of its members in the building in 
Albemarle-street having been held on June 5, 1799. The 
managers had decided that this event, so interesting and 
memorable in the life of the Institution, and in the history 
of science in this country, should be duly celebrated. They 
had, therefore, arranged for the delivery of two commemora- 
tion lectures. The first of these lectures would be delivered 
at three o'clock on Tuesday, June 6th, by Lord Rayleigh, 
when His Royal Highness the Prince of Wales, Vice- 
Patron of the Institution, would preside and receive the 
honorary members; the second of these lectures would be 
delivered at nine o'clock on Wednesday evening, June 7th, 
by Prof. Dewar, when His Grace the Duke of Northumber- 
land, President of the Institution, would preside. It was 
further announced that the Lord Mayor had consented to give 
a reception to the members, foreign guests and representa - 
tive men at the Mansion House on June 6th. 


The Projected Iceland Cable.—According to the report of 
the Great Northern Telegraph Co. just issued the scheme for 
laying a cable between Great Britain, the Faroe Islands and 
Iceland has made some progress, the Danish Government 
having rendered valuable assistance by allowing two men-of- 
war to make surveys and soundings off the coasts of the Faroe 
Islands and Iceland during last year, in order to find the best 
landing-places for the cable. Meanwhile the Company has 
sent out an experienced engineer to survey the eastern, 
northern and western parts of Iceland, with a view of selecting 
a convenient route for the establishment of a land line to 
connect the most populous districts of that great island with 
the landing-place of the cable. Unfortunately, however, their 
efforts to obtain efficient support of the scheme from Great 
Britain and France have hitherto led to no practical result, 
notwithstanding its unquestionable importance both from 
practical and from scientific and humanitarian points of 
view. The last hope for a speedy realisation of the plan 
depends now upon steps taken by the Danish meteorological 
office to induce the meteorological offices abroad to influence 
their respective Governments in favour of the scheme. 


The Institution of Electrical Engineers.— At the mecting of 
the Institution of Electrical Engineers on the 27th ult., the 
following were announced as having been nominated to fill the 
vacancies on the Council for the Session 1899-1900 :—Presi- 
dent, Prof. Silvanus P. Thompson; Vice-President, Mr. R. 
K. Gray; Ordinary Members of Council, Major P. Cardew, 
Mr. J. Gavey, Mr. Robert Hammond, Mr. A. J. Lawson, Mr. 
R. P. Sellon; Associate Members of Council, Mr. R. W. 
Wallace and Mr. Arthur Wright; Honorary Auditors, Mr. F. 
C. Danvers and Mr. Emile Garcke; Honorary Treasurer, 
Prof. W. E. Ayrton; Honorary Solicitors, Messrs. Wilson, 
Bristows and Carpmael. The President also announced 
that the Council have under consideration the question of 
a visit of the members of the Institution to Switzerland. 
There were, he said, a great many interesting things in 
connection with electrical engineering to be seen there, and 
it was felt —he thought unanimously—that it would be both 
an agreeable and useful visit if it could be carried out. The 
idea was that this Swiss meeting should begin on September 
Ist and terminate on or about September 10th, but as mem- 
bers would be informed in a letter which was being sent 
round, there were certain possibilitics of muking the time 
elastic and within the discretion of individual members. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, May 5th. 
ROYAL INSTITUTION. 
9 pam. Evening Discourse: “Pictures Produced on Photographic 
Plates in the Dark," by Dr. William J. Russell. 
SATURDAY, May 6th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
Students' Visit to Messrs. Siemens Bros. and Co.'s Works. 
leaves Charing Cross for Charlton at 9:20 a.m. 


TUESDAY, May 9th. 


Train 


Rovav INsTITUTION. 

8 p.m. Tyndall Lecture IL, on “ Electric Eddy Currents,” by Prof. 

Silvanus P. Thompson. 
WEDNESDAY, May 10th. 
INSTITUTION OF ELECTRICAL ENGINEERS, 

7:80 p.m. Students’ Meeting Paper to be read: Electricity Meters, 
by H. M. Dousett. 

FRIDAY, May 12th. 
PHYSICAL SOCIETY. 

ó p.n. Meeting in the rooms of the Chemical Society, Burlington 
House. Agenda: (1) ‘‘ Note on the Vapour Pressure of Solutions 
of Volatile Substances," by R. A. Lehfeldt; 2, Note on the 
Discussion of their Paper on the Criterion for au Oscillatory 
Discharge of a Condenser,” by Prof. W. B. Morton and Dr. Barton; 
(5) Exhibition of a Quadrant Electrometer, by G. L. Addenbrouke. 

RovAL INSTITUTION. 

9 p.n, Evening Discourse: “ Magnetic Perturbations of the Spectral 

Lines," by Prof. Thomas Preston. 
SATURDAY, May 13th. 
INSTITUTION OF JUNIOR ENGINEERS. 

Visit to the Royal Arsenal, Woolwich, by special permission of 
Col. E. Bainbridge, C.B. Train leaves Charing Cross at 9:20 a.m. 

INSTITUTION OF ELECTRICAL ENGINEERS. 

Students’ Visit to W. T. Henley Co.’s Telegraph Works. 

leaves Fenchurch-street for North Woolwich at 9:40 a.m. 


Train 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournrer D. Arse. | 


Improvements in the Wehnelt Interrupter.— The difficulty in 
the way of utilising the new electrolytic interrupter on a small 
scale lies in the fact that at low E.M.F.'s it acts like an 
ordinary electrolytic cell, evolving hydrogen at the cathode 
and oxygen at the anode. At a certain E.M.F., varying from 
about 80 to about 60 volts, according to the inductance in the 
circuit, the interrupter function sets in, and continues until 
at a certain high E. M. F. the platinum turns red-hot and the 
current is permanently interrupted. But the E. M. F. required 
for the interrupter function varies greatly with the tempe- 
rature of the cell itself, and this fact has been utilised 
by J. Carpentier for adapting the interrupter to lower E.M.F.'s. 
He heats the liquid to 80deg., 90deg., or even 100deg, and 
thus obtains the interrupter function with a few secondary 
cells. After the liquid is once heated up it maintains itself at 
the proper temperature by the heat due to the discharges, if it 
is surrounded by thermal insulators. The acid gases developed 
are collected over an alkaline bath. Another improvement is 
& contrivance by which the length of the projecting platinum 
wire can be adjusted, so that the interrupter can be accom- 
modated to various temperatures, coils and sources of current. 


(J. CARPENTIER, Comptes Rendus, April 17, 1899.] 


Theory of the Wehnelt Interrupter.—The gas collected at the 
anode of any electrolytic interrupter is a mixture of hydrogen 
and oxygen. It is, however, as H. Armagnat points out, not 
safe to assume that the vapours are dissociated. For a 
spectroscopic examination shows that the glow produced at 
the anode is solely due to glowing gas, and not to incandes- 
cence of the metal. This glow is altogether due to the spark 
at break, for it increases with the inductance in the circuit. 
If the circuit is so disposed that the interrupter works with or 
without an inductance, it is seen at once that when the induct- 
ance is taken out the glow disappears. The current intensity 
at any time is proportionate to the E. M. F., including that of 
self-induction, and inversely proportional to the resistance, 
including the contact resistance at the anode. The latter is 
& complicated function of the current intensity, the tempera- 
ture, and the time. It is also inversely proportional to the 
surface of the anode. The moment at which the current 
begins to decrease is attained the sooner, the greater the 
E.M.F., and the smaller the area of the anode. Thus the 
frequency is increased. The exact relation between the 
contact resistance and the temperature is unknown, but it is 
certain that the resistance increases with the temperature of 
the liquid. 2 
[H. AnMaGNAT, Comptes Rendus, April 17, 1899.] 


Disruptive Discharges of High Frequency.—When a spark 
gap is connected in parallel with a condenser in the secondary 
circuit of a high potential transformer fed with an alternating 
current, a strong current produces, according to H. Abraham, 
a flaming discharge possessing interesting properties. A 
revolving mirror shows that the flame is extinguished and 
rekindled at each reversal of the current. A flame 2cm. long 
has a potential of 2,550, with a current strength of 48°5 milli- 
amperes. On diminishing the current, the voltage rises, being 
8,400 at 20 milliamperes. If either the current is steadily 
diminished, or the capacity in parallel is steadily increased, 
there comes a point at which the flame is no longer stable, 
since the energy required for its maintenance is less 
than that supplied by the current. Then the flame only 
sets in at a certain point of each period, when the charge 
accumulated in the condenser has acquired sufficient energy. 
On blowing a strong current of air across the gap, the flame 
breaks up into a large number of very short disruptive dis- 
charges. These succeed each other the more rapidly as the 
original current is stronger. As many as 200 may be crowded 
into a single semi-period. They have a uniform frequency, 
and the quantity of electricity discharged by each is the same. 

[H. ABRAHAM, Comptes Rendus, April 17, 1899.] 


A Cathodic Rectifier.—Some time ago P. Villard proved 
that at a given pressure the electric resistance of & vacuum 
tube depends simply upon the diameter of the cathode stream. 
This stream can be made as feeble as may be required, by 
suitably choosing the dimensions and arrangement. The 
author has utilised this fact for constructing a rectifier, 
which is illustrated in Fig. 1. One electrode has the 
shape of a coil of wire, while the other ends in 
a small disc, and is enclosed in an inner tube narrow- 
ing in front. The consequence is that, whereas cathode 
rays are freely developed at the coil, they encounter a 
grent resistance when the wire is made the cathode. The 
difference between the two cases is so great that the spark- 
lengths corresponding to the two resistances are 1mm. and 
150mm. respectively. The author has effectually applied such 


P-a 
2 S 
— e 2 


Fic. 1. Fic. 2. 

a redresseur to the" working of vacuum tubes, feeding an induc- 
tion coil simply with an alternating current. Since the fall 
of potential takes place chiefly in the vacuum tube, the 
rectifier is not perceptibly heated. The anode is not in any 
case the seat of any evolution of heat. Fig. 2 shows an 
arrangement of four rectifiers, by which both oscillations of 


an alternating current can be utilised. 
[P. VILLARD, Comptes Rendus, April 17, 1899.] 


Dimensions of Cathode Particles. —G. Guglielmo attempts to 
estimate the size of cathode particles, and to discriminate 
between cathode and Róntgen rays, with the aid of considera- 
tions based upon the absorption of these particles by layers of 
gas. If, in a cathode stream of any sectional area, Q is the 
number of particles traversing every sq. cm. of a plane drawn 
at right angles to the stream, and Q’ the number traversing 
a second plane, Q- Q' will be the number per sq. om. which 
are thrown aside. Let the particles be geometrically projected 
upon one of the planes, and let S be the area of the projec- 
tions per sq. em., and 1 — S the area remaining free, then we 
have i ` 

Q-Q = 8 or Q I-S. 
Q I-S9 Q 
If Z is the distance between the two planes, e the area of a 
single projection, and N the number of molecules per cubic 
em., then Q' 
li INC 


Y = e 


Determining Q and ' from the intensity of fluorescence or 
other actions, the author obtains the dimensions of ordinary 
gaseous particles, cathode particles, and Róntgen ray particles. 
He finds that to satisfy experimental data, the size of Róntgen 
ray particles would have to be considerably below zero. In 
other words, there are no such particles, and the rays must 
represent some disturbance of the ether. 
[GuGLIELMO, Nuoro Cimento, February, 1899.] 


Convection Currents due to Réntyen Rays.—The passage of 
electricity through a gas under the influence of Rontgen rays 
is accompanied by movements of the gas itself, which, accord- 
ing to J. Zeleny, are of considerable magnitude. The presence 
of these convection currents can readily be made visible by 
means of particles suspended in the gas, such as those of 
ammonium chloride. The apparatus used consists of a box 
with walls of paraffin and glass. Two tubes, open at the 
bottom, are introduced through the lid. They contain drops 
of hydrochloric acid. Gaseous ammonia is introduced from a 
reservoir, and when it reaches the acid it forms ammonium 
chloride, two white streams of which descend to the bottom of 
the box side by side, A flat electrode is mounted by the side 
of each stream, so that the two streams can be made to fall 
through an electric field. When that is done no particular 
effect is produced. Neither are the streams affected when 
Rontgen rays are admitted through the aluminium foil in the 
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bottom. But when both the field and the rays are used the 
two streams diverge, each impinging upon the electrode 
nearest to it. The author proves that this is not due to any 
charge of the ammonium chloride particles, but to the fact that 
the free charges produced in the gas lead to & motion of ions 
towards the electrodes, and that the ions carry the gas and 


the vapour with them. 
[ZeLeny, Phys. Rev., March, 1899.] 


Magnetic Susceptibility of Water.—Doubt having been 
thrown upon the values for the magnetic susceptibility of 
water obtained by Jiiger and Meyer, the same authors have 
made further determinations by two somewhat unusual 
methods. One of them consists in suspending a tube filled 
with water and closed at the bottom from one arm of a 
balance, and surrounding tbe lower end by a strong magnetic 
field. The susceptibility is, of course, negative, and so the 
force on tbe lower end of the water column is a push upwards, 
which diminishes the weight. The other method consists in 
measuring the velocity of efflux from such atube. Under 
ordinary circumstances, the hydrostatic pressure alone drives 
out the water. In a magnetic field, a magnetic pull is super- 
added. This, in the case of water, is negative, and the efflux 
is correspondingly retarded. The calculations in both cases 
are surprisingly simple. The values obtained are - 0:665 x 106 
by the first method, and - 0:689 x 1079 by the second. The 
value previously obtained by the compensation method was 
— 0:687 x 106. 

[JÄGER and MEYER, Wied. Ann., No. 3, 1899.] 


PROF. D. E. HUGHES’S RESEARCHES IN WIRELESS 
TELEGRAPHY. 


We have received from Prof. D. E. Hughes an abstract 
from a letter addressed to him by Mr. J. J. Fahie, together 
with his reply thereto, dealing with the early researches of 
Prof. Hughes on wireless signalling. The correspondence 
possesses far more than a passing interest for our readers, for 
it is directed to show that Prof. Hughes anticipated all other 
workers in this field of research, and can lay claim to have 
been the original discoverer of the phenomena upon which 
wireless telegraphy is effected, as well as to have applied these 
practically to a very considerable extent. We refer more 
particularly to this correspondence in our editorial notes :— 


[cory. | 
Extract from recent letter fron Mr. J. J. Fahie to, Proj. Hughes. 


“ Dear PROF. Hucues: I have now in the press a history of 
Wireless Telegraphy from 1838 to 1899, and in writing to Sir 
William Crookes for information he tells me that many years 
ago he saw some experiments of yours with the microphone, 
in which you signalled from one part of a house to another 
without connecting wires, and he desires me to refer to you 
for particulars. 1 think, with Sir William, that it is a pity 
you have not hitherto published your results, and I sincerely 
nope you will now do so. If also you would kindly favour me 
with a short account, I could find room for it in my book, 
which is now in the printer's hands.—Sincerely yours, 

J. J. Fang. 

„Claremont Hill, St. Helier's, Jersey, April 26, 1899.“ 


Prof. D. E. Hughes's Reply. 


40, Langham- street, W., April 29, 1899. 

Dear Sir: In reply to yours of the 26th inst., in which you 
say that Sir William Crookes has told you“ that he saw some 
experiments of mine on aérial telegraphy, in about December, 
1879, of which he thinks I ought to have published an 
account, and of which you ask for some information, I beg 
to reply with a few leading experiments that I made on this 
subject from 1879 up to 1886 :— 

“In 1879, being engaged upon experiments with my 
microphone, together with my induction balance, I remarked 
that at some time I could not get a perfect balance in the 
induction balance, through apparent want of insulation in the 


coils, but investigation showed me that the real cause waz 
some loose contact or microphonie joint excited in some 
portion of the circuit. I then applied the microphone in the 
circuit, and found that it gave a current or sound in the 
telephone receiver, no matter if the microphone was placed 
direct in the circuit, or placed independently at several feet 
distance from the coils, through which an intermittent 
current was passing. After numerous experiments, I found 
that the effect was entirely caused by the extra current, 
produced in the primary coil of the induction balance. 


** Further researches proved that an interrupted current, in 
any coil, through which an electric current was sent, gave out 
at each interruption of the primary current, such intense 
extra currents, that the whole atmosphere in the room (or in 
several rooms distant) would have a momentary invisible 
change, which became evident ifa microphonic joint was used 
as a receiver to a telephone. This led me to experiment upon 
the best form of a receiver for these invisible electric waves, 
which evidently permeated great distances, and through all 
apparent obstacles, such as walls, &c. I found that all 
microphonic contacts or joints were extremely sensitive. 
Those formed of a hard carbon such as coke, or a combination 
of a piece of coke resting upon a bright steel contact, were 
very sensitive and self-restoring ; whilst a loose contact between 
metals was equally sensitive, but would cohere, or remain in 
full contact, after the passage of an electric wave. 

The sensitiveness of these microphonic contacts in metals 
has since been rediscovered by Mons. Ed. Branly, of Paris, 
and by Prof. Oliver Lodge, in England, by whom the name of 
‘coherer’ has been given to this organ of reception ; but, as 
we wish this organ to make a momentary contact and not 
cohere permanently, the name seems to me ill-suited for the 
instrument. The most sensitive and perfect receiver that I 
have yet made does not cohere permanently, but recovers its 
original state instantly, and, therefore, requires no tapping 
or mechanical aid to the separation of the contacts after 
momentarily being brought into close union. 

“I soon found that, whilst an invisible spark would produce 
a thermao-2lectric current in the microphonic contacts (suffi- 
cient to be heard in the telephone in its circuit), it was far 
better and more powerful to use a feeble voltaic cell in the 
receiving circuit, the microphonic joint then acting as a relay, 
by increasing and diminishing the resistance at the contact, 
by the influence of the electrie wave received through the 
atmosphere. 

* will not describe the numerous forms of the transmitter, 
and receiver, that I made in 1879, all of which I wrote down 
in several volumes of manuscripts in 1879 (but these have 
never been published), most of which can be seen here at my 
residence at any time; but I will confine myself now to a few 
salient points. I found that very sudden electric impulses, 
whether given out to the atmosphere through the extra current 
from a coil, or from a frictional electric machine, equally 
affected the microphonic joint, the effect depending more on the 
sudden high potential effect than any prolonged action. Thus, a 
spark obtained by rubbing a piece of sealing-wax was equally 
as effective as a discharge from a Leyden jar battery of the same 
potential. The rubbed sealing-wax, or charged Leyden jar, 
had no effect, until they were discharged by & spark, —and 
it was evident that this spark, however feeble, acted upon 
the whole surrounding atmosphere in the form of waves, or 
invisible rays, of which I could not at the time determine. 
Hertz, however, by a series of original and masterly experi- 
menís, proved in 1887-9, that they were real waves similar 
to light, but of a lower frequency, though of the same velocity. 
In 1879, whilst making these experiments on acrial trans- 
mission, I had two different problems to solve: Ist, What 
was the true nature of these electric aérial waves, which 
seemed, whilst not visible, to spurn all idea of insulation, 
and to permeate all space to a distance undetermined. 2nd, 
To discover the best receiver that could act upon a tele- 
phone or telegraph instrument, so as to be able to utilize 
(when required) these waves for the transmission of 
messages. The second problem came easy to me, when I 
found that the microphone, which I had previously discovered 
in 1877-8, had alone the power of rendering these invisibl- 
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waves evident, either in a telephone or galvanometer, and up 
to the present time I do not know of anything approaching 
the sensitiveness of a microphonic joint as a receiver. Branly's 
tube, now used by Marconi, was described in my first Paper to 
the Royal Society (May 8, 1878), as the microphone tube, 
filled with loose filings of zinc and silver, and Prof. Lodge's 
coherer is an ordinary steel microphone, used for a different 
purpose from that in which I first described it. 

. “ During the long continued experiments on this subject, 
between 1879 and 1886, many curious phenomena came out 
which would be too long to describe. I found that the effect 
of the extra current in & coil was not increased by having an 
iron core, as an electromagnet—the extra current was less 
rapid and, therefore, less effective. A similar effect of a 
delay was produced by Leyden jar discharges. The material 
of the contact breaker of the primary current had also a great 
effect. Thus, if the current was broken between two, or one 
piece of carbon, no effect could be perceived of aérial waves, 
even at short distances of a few feet. The extra current from 
a small coil, without iron, was as powerful as an intense spark 
from & secondary coil, and at that time my experiments 
seemed to be confined to the use of a single coil of my induc- 
tion balance, charged by six Daniell cells. With higher 
battery power, the extra current invariably destroyed the 
insulation of the coils. 

* In December, 1879, I invited several persons to see the 
results then obtained. Amongst others who called on me 
and saw my results were ;— 

* December, 1879.—Mr. W. H. Preece, F. R. S.; Sir William 
Crookes, F. R. S.; Sir W. Robert Austen, F. R. S.; Prof. W. 
Gryll Adams, F. R. S.; Mr. W. Groves. 

* February 20, 1880.—Mr. Spottiswoode, Pres. R. S.; Prof. 
Huxley, F. R. S.; Sir George Gabriel Stokes, F. R. S. 

« November 7, 1888.— Prof. Dewar, F. R. S.; Mr. Lennox, 
Royal Institution. 

* They all saw experiments upon aérial transmission, as 
already described, by means of the extra current produced 
from a small coil, and received upon a semi-metallic micro- 
phone, the results being heard upon a telephone in connection 
with the receiving microphone. The transmitter and receiver 
were in different rooms, about 60ft. apart. After trying 
successfully all distances allowed in my residence in Portland- 
street, my usual method was to put the transmitter in 
operation and walk up and down Great Portland-street with 
the receiver in my hand, with the telephone to the ear. 

“« The sounds seemed to slightly increase for a distance of 
60 yards, then gradually diminish, until at 500 yards I could 
no longer with certainty hear the transmitted signals. What 
struck me as remarkable was that, opposite certain houses, I 
could hear better; whilst at others the signals could hardly be 
perceived. Hertz's discovery of nodal points in reflected 
waves (in 1887-9) has explained to me what was then con- 
sidered a mystery. | 

„At Mr. A. Stroh’s telegraph instrument manufactory, Mr. 
Stroh and myself could hear perfectly the currents trans- 


mitted from the third story to the basement, but I could not | 


detect clear signals at my residence about a mile distant. The 
innumerable gas and water pipes intervening seemed to absorb 
or weaken too much the feeble transmitted extra currents 
from a small coil. 

„The President of the Royal Society, Mr. Spottiswoode, 
together with the two hon. secretaries, Prof. Huxley and 
Prof. G. Stokes, called upon me on February 20, 1880, to see 
my experiments upen aérial transmission of signals. The 
experiments shown were most successful, and at first they 
seemed astonished at the results, but towards the close of three 
hours’ experiments Prof. Stokes said, ‘that all the results 
could be explained by known electromagnetic induction effects, 
and therefore he could not accept my view of actual aérial 
electric waves unknown up to that time, but thought I had 
quite enough original matter to form a Paper on the subject 
to be read at the Royal Society.’ 

J was so discouraged at being unable to convince them of 
the truth of these aérial electric waves, that I actually refused 
to write a Paper on the subject, until I was better prepared to 
demonstrate the existence of these waves; and I continued 


my experiments for some years, in hopes of arriving at a perfect 
scientific demonstration of the existence of aérial electric 
waves, produced by a spark from the extra currents in coils, 
or from frictional electricity or secondary coils. Tha 
triumphant demonstration of these waves was reserved to Pre f. 
Hertz, who by his masterly researches upon the subject ia 
1887-9 completely demonstrating not only their existence 
but their identity with ordinary light, in having the power 
of being reflected and refracted, &c., with nodal points, by 
means of which the length of the waves could be measured. 
Hertz experiments were far more conclusive than mine, 
although he used a much less effective receiver than the 
microphone or coherer. 

“I then felt it was now too late to bring forward my 
previous experiments, and through not publishing my results, 
and means employed, I have been forced to see others remake 
the discoveries I had previously made as to the sensitiveness 
of the microphonic contact, and its useful employment as a 
receiver for electric aérial waves. Amongst the earliest workers 
in the field of aérial transmission I would draw attention to the 
experiments of Prof. Henry, who describes in his work, pub- 
lished by the Smithsonian Institute, Washington, D. C., U. S. A., 
Vol. I., p. 203 (date unknown, probably about 1850), that 
he magnetised a needle in a coil at 30ft. distance, and 
magnetised a needle by a discharge of lightning at eight miles 
distance. 

“ Marconi has lately demonstrated that by the use of the 
Hertzian waves and Branly’s coherer he has been enabled to 
transmit and receive aérial electric waves to a greater distance 
than previously ever dreamed of by the numerous discoverers 
and inventors who have worked silently in this field. His 
efforts at demonstration merit the success he has received ; 
and if (as I have lately read) he has discovered the means of 
concentrating these waves on a single point desired without 
diminishing its power, then the world will be right in placing 
his name on the highest pinnacle, in relation to aérial electric 
telegraphy.—Yours, &., D. E. Hugues, 

J. J. Fahie, Esq., Claremont-hill, 

St. Helier's, Jersey. 


MAGNETISM.* 


BY PROF. J. A. EWING. 
(Concluded from page 21.) 


A few incidental applications of magnetism to engineering pur- 
poses remain to be briefly mentioned. The attraction across a 
surface of division between two parts of a magnetic circuit, originally 
investigated by Joule in 1838, is made use of in the workshops in a. 
variety of ways. Magnetic crane-hooks are employed to lay hold 
of and lift heavy plates. Drills and other tools are attached by 
magnetic attraction to the piece on which they are to work. Mag- 
netic clutches serve to connect and disconnect lines of shafting. 
Magnetic brakes have been applied to the wheels of vehicles. In all 
these cases the force which is taken advantage of is due to magnetisa- 
tion; it comes and goes with the making and breaking of the 
magnetising current, and it may readily be made to amount to: 
nearly 200lb. per sq. in. 

Thermo-magnetic engines have been devised to perform directly 
the conversion of heat into work. A piece of iron heated to bright. 
redness (say 780°C.) loses nearly all its capacity for magnetic induc- 
tion and ceases to be attracted by a magnet. It may therefore be 
withdrawn from the neighbourhood of a magnet pole without expen- 
diture of work ; but once the iron is cooled the magnet resumes its. 
attraction. Hence, by heating the iron when it is in a strong field, 
then removing it while hot to a place where the field is weaker, then 
cooling it till the magnetic action reasserts itself and then allowing: 
it to return, we take it through a cycle in which mechanical work is 
done by it, work which may be applied to a useful purpose by 
appropriate means. The energy to do the work comes from heat,. 
more heat being absorbed in the heating of the iron than is given 
out in the cooling. But though it is easy to make a working model 
which will illustrate the principle of this action, the task of making 
an engine which will carry it out efficiently on a practical scale has 
not been accomplished, nor is it in the least likely of accomplish- 
ment. A model is shown on the table in which the working 
substance is nickel, which loses its magnetic quality at a lower tem- 
perature than does iron, and by alternately heating and cooling the 
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* “James Forrest” Lecture, delivered at the Institution of Civil 
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piece as it swings in pendulum fashion towards and from the pole 
offa magnet, enough heat is converted into work to keep up the swing. 

Yet another application of magnetism, and one with a more 
promising future, is the use of the magnetic field in separating 
magnetic from non-magnetic substances. A familiar instance is the 
workshop process of separating iron filings and turnings from brass. 
Edison has lately turned this idea to practical account by employing 
magnets in the concentration of iron ore. One of the most widely 
diffused ores of iron is the magnetic oxide—the material of the load- 
stone—which is susceptible to magnetic induction, and is therefore 
attracted by the magnet. In most cases it is so much intermixed 
with foreign matter that to smelt the mixture would not be remu- 
nerative. Edison's process renders it possible to work such low- 
grade ore economically. He first grinds it, and for the operation 


| 
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24,000 
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Magnetisation of Iron. 


Fya. 1. 


of grinding he has devised machinery remarkable for its boldness 
in conception and its ingenuity in detail. He then causes the 

ound mass to fall in a stream before the face of a magnet which 

eflects the particles that are capable of attraction ; so that, while the 
earthy matter continues to fall vertically, the concentrated ore falls 
to one side and is separated out. In practice the crushing and 
magnetic separation proceed in a long series of stages. Through this 
process of concentrating low-grade iron-ore by magnetic winnowing, 
as one may call it, Edison, hopes, and apparently not without 
reason, to unlock vast natural stores of iron which have hitherto 
been unavailable, and he has shown the courage of his convictions 
by spending great sums on the plant by which the process 
is now being tested on a commercial scale. His crushing and 


Magnetic Induction. 


Magnetising Force. 


Fic. 4.—Magnetisation of Nickel in a State of Torsion (Nagasaka). 


separating machinery at the town of Edison, New Jersey, is able 
to deal with 5,000 tons of ore a day, and it is said to produce a con- 
centrate containing 67 percent. of iron from crude ore containing on! 

10 per cent. An English syndicate has taken up this matter, and, 
though the prospectus is not yet brought to the birth, the prospector 
is already at work searching in the Scottish highlands for beds of 
mixed magnetic ore. In this search he is guided in the first place 
by the magnetic survey of Rucker and Thorpe, expecting, prima 
facte, to find deposits of ore where they have detects local pertur- 
bations of the terrestrial magnetic field. Here we have an example 
of what occurs over and over again in the history of scientific 
discovery. A utilitarian application unexpectedly follows a piece of 
scientific research which at the time it was made seemed to have 
none but the most abstract interest. In the evolution of engineering 


few things are more conspicuous than the ultimate usefulness of 
“ useless ” knowledge. 

The electrical engineer requires special iron to derive the best 
results in his dynamos and transformers, and the supply of it has 
become an important industry. The carbon and manganese which 
are essential in steel that is intended to be strong are prejudicial in 
steel that is intended to be magnetic. Special steel castings, con- 
eisting of almost pure iron, now supply the dynamo builder with a 
material that is excellent in magnetic quality, and, being cast, they 
are readily supplied in appropriate shapes for the field-magneta. 
Specialiron and steel is rolled into sheets and stamped into the 
forms which are wanted for the armatures of dynamos and the cores 
of transformers, and the magnetic quality which it is 
immensely superior to that of any iron which could be obtained 
few years ago. The testing of iron for magnetic quality, which 
within my own experience was a matter of original research, is now 
an everyday operation in the workshop, and iron is ordered to 
specification of its magnetic properties, just as in other departments 
of engineering it is ordered to specification of its strength. 


Fic, 5.—Hysteresis Tester. 


In the magnetisation of iron we are concerned mainly with two 
properties—one is permeability, or the readiness with which the 
metal takes up magnetic induction, the other is a property to which 
some 18 years ago I gave the name of hysteresis,” after an investi- 
gation that was undertaken without any idea that the property in 
question would come to be commercially important. To understand 
what happens when iron is magnetised, consider again a ring of iron 
forming the core on which a magnetising coil is wound. A current 
assing through the coil subjects the ring to magnetising force, which 
increases in simple proportion as the current is increased. But the 
magnetic induction within the core does not increase proportionately 
to the magnetising force. Let the magnetising force be gradually 
raised. At first the increase of induction is slow, then very rapid, 
then slow again. You observe three more or less clearly marked 
stages in the process (Fig. 1), and in special cases you may see the 
three very sharply distinguished from one another, as in Fig. 4, 
which exhibits the magnetisation of a piece of nickel under certain 
conditions as to stress. Thus the permeability of iron is a variable 
quantity, comparatively small for small magnetising forces, very 
arge for forces of medium intensity, and then comparatively s 

again when the force is strong. ln all three stages, however, the 
induction increases faster than the magnetising force increases. 
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But by using exceedingly strong forces we find that a fourth stage is 


reac 
increase of magnetising force. When that happens the iron is said 
to be saturated. After that it bas no greater power of taking 
additional induction than a piece of brass or wood. Engineers have 
nothing to do with that extreme condition of magnetisation. In the 
transformer and the dynamo we are concerned only with what I 
have here called the second and the third stages of the process. 
Next, suppose that after the magnetising force (H) has been 
raised to any value it is reduced, say, to zero ig. 2). We find that 
the magnetic induction (B) also becomes reduced, but by no means 
so much as you might expect. It tends, in t measure, to persist 
and a good part of it survives the complete withdrawal of the 
magnetising force. Let the process be continued by applying 
etising force in the opposite direction to the first, and then let 
the force be again removed and reversed. We thereby get the cyclic 
process of change illustrated in Fig. 3. "Throughout this process the 
of induction lag behind the changes of magnetising force, 
and it is this lagging behind that is called hysteresis. Residual 
magnetisation is one of the consequences of hysteresis, and when steel 
is wanted for permanent magnets the maker has to aim at getting as 
much hysteresis as possible, which he generally does by putting in 


hed, in which the increase of induction is only equal to the 
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use. Three of the instruments devised with this object are before 


you. The first is a hysteresis tester* (Fig. 5), which has come 
into extensive use for measuring directly the hysteresis of sheet 
iron such as is employed in the cores of tranformers and dynamo- 
armatures. The specimen is a little bundle of strips, and it 
is made to revolve between the poles of a permanent et 
which is free to swing upon a knife-edge. At each half-turn the 
magnetism in the specimen, induced by the permanent magnet, is 
reversed, and this reversal involves hysteresis, which shows itself 
by making the magnet become deflected over more or less. The 
amount of the deflection is read off by a pointer on a scale above, 
and gives a very simple measure of the hysteresis. The second 
instrument (Fig. 6) I call a permeability bridge.t It allows tests to 
be made of the permeability of forged iron or cast steel in a way that 
is analogous to the measurement of resistance by Wheatstone's bridge. 
The specimen is turned in the form of a rod, and is tested against a 
standard rod of the same size whose permeability curve has been 
determined beforehand. What the bridge actually determines is 
the ratio of the magnetising forces which will produce the same 
magnetic induction in the two, rods, and by making this comparison 
for several different strengths of magnetising current we have data 
for drawing the permeability curve for the rod under test. The 
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Fig. 6.— Permeability Bridge. 


some tungsten. But in most of the magnetic uses of iron it is 
desirable to reduce hysteresis to the uttermost. This is notably true 
of dynamo armatures and the cores of transformers. In the core of a 
transformer the magnetism goes through repeated cycles of reversal, 
such as the cycle shown in Fig. 3, often as frequently as 100 times a 
second. Now, every such cycle means an expenditure of energy, 
which is ter the der the hysteresis. It is easy to prove (as 
was first done by Warburg) that the area enclosed by the two curves 
which make up the cyclic process is a measure of the work that is 
spent upon the iron. That work is wasted ; it is simply dissipated 
as heat. The efficiency of a transformer consequently depenis on 
this, more than anything else, whether the core is made of iron 
having little hysteresis. Various specimens of iron differ very 
widely in hysteresis as well as in permeability, and hence the 
practical importance of magnetic tests. 

The methods by which the permeability and the hysteresis of iron 
were at first investigated were laborious, even in the hands of 
people used to physical research- Several inventors have applied 
themselves to the task of providing simpler means of making such 
measurements. Having some personal experience— which began 
earlier than most people's—in this matter of magnetic testing, I 


have endeavoured to provide apparatus suitable for workshop | 


process performed in this way is immensely simpler than the older 
method of testing, and it gives the curve as completely as may be 
desired. But, under the impression that something even more rapid 
and direct would be useful, T aui brought out a third instrument, 
the magnetic balance (Fig. 7),t which, by, so to say, weighing the 
attraction between the test-bar and a fixed magnet, allows the 
induction produced by a particular value of the magnetising force to 
be read directly upon a divided scale. 

The various stages in the process of magnetisation, and the 
character of magnetic hysteresis, will be made more intelligible if I 
show you in action another instrument which I call a magnetic curve 
tracer,$ which enables the motion of a small mirror to exhibit 
magnetic curves upon a screen. The mirror receives two components 
of motiou ; it turns horizontally by amounts which are proportional 
to the magnetising force, and vertically by amounts which are pro- 
portional to the etic induction in a magnetic circuit of iron 
which forms part of the machine. Hence a spot of light reflected on 


the sereen from the mirror traces out a curve which shows how the 


* (See also The Eleetrician, Vol. XXXIV., p. 786.—Er. E. 
t [See also The Electrician, Vol. XXXVIL, p. 41.—Er. &] 
t [See also The Electrician, Vol. XLI., P 110.—Eb. Z.] 

§ (See also The Electrician, Vol, XXXI., p. 99.—ED. E.] 
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induction changes as the magnetising force is changed. By reversing 
the magnetising current repeatedly we make the iron go over and 
over again through a cyclic process of magnetic reversal, with the 
result that the spot of light traces out a closed curve showing hyste- 
resis and having all the characteristics of Fig. 3. The moving parts 
of the instrument are made very light, so that I can quicken the 
process sufficiently to make the path of the spot appear, by persistence 
of vision, as a continuously luminous curve. 

There are many interesting features of the magnetising process on 
which, if time permitted, we might dwell. Etlects of stress and effecta 
of temperature have been very fully examined, with results which, in 
some „ are of practical import. One point which deserves 
special notice, on account mainly of its physical interest, is that when 
we change the state of a piece of iron that is being magnetised, 
whether by heating or cooling, or by pulling, or pushing, or twisting, 
or vibrating it, the first effect of the change in temperature, or in 
stress, is to reveal a certain instability in the magnetism, and it is 
only after several repetitions of the cliange of state that things settle 
down and the proper effect of the alteration in condition exhibits 


Fic. 7-—Magnetic Balance. 


itself. This is a phenomenon closely associated with hysteresis, and 
we shall see presently that the molecular theory which explains 
hysteresis explains it also. 

The effects of temperature on magnetic quality have a direct 
bearing on some of the engineering applications of magnetism. Some 
of those effects are immediate, and some only show themselves when 
the iron has been heated for a considerable time. The immediate 
effects of heating were examined by Hopkinson,* and more lately 
they have been the subject of an excellent investigation by Mr. D. 
K. Morris. Briefly, the general effect of heating is to increase the 
permeability and reduce the hysteresis of iron until a certain critical 
temperature— about 780°C.—is reached when iron loses nearly all its 
power of being magnetised. The change happens somewhat suddenly, 


EVOLUTION OF HEAT 


4 


of heat. Note the points where this occurs, and you see that they 
connect themselves with what I have called the set-backs in the 
other curve. We may even trace a connection between the highest 
of these breaks, and a change which is slightly apparent in Morris’s 
curve about 900°C., though the iron then retains very little magnetic 
pa at all. The inference seems pretty plain that not only at 
the great magnetic critical point is there a transformation of structure 
associatied with absorption of heat during the heating of the iron, 
but that a similar connection holds at the other points of arrest. 

But it is with the effects of long-continued heating that engineers 
are more concerned. It was observed that transformers lost some 
of their etliciency after they had been kept at work for some week: 
or months, and that this was due to an increase of hysteresis in 


Marinum Permeability. 


Temperature. 
Fic. 8.—Effects of Temperature on the Permeability of Iron (Morris). 


the iron core. Mr. Mordey proved that this increase of hysteresis 


resulted from the prolonged baking of the iron; a transformer at 
work becomes warm, largely because of the heat developed through 
hysteresis and long exposure to a somewhat high temperature 
radually alters the iron for the worse. The amount of this 
Deteriaration depends much on the degree of heat, and it is bv no 
means the same for all specimens of iron ; sometimes iron which is 
at first particularly free of hysteresis is must affected. Mr. Roget, 
who has investigated the matter in my laboratory, has found that 
continuous exposure for seven days toa temperature of only 160°C. has 
actually trebled the hysteresis of one very good specimen ; but, what 
is most curious, a further continuation of the baking at the same 
temperature causes improvement to set in. The hysteresis passes 
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Temperature Centigrade. 
Fro. 9. — Record of the Cooling of Iron (Roberts-Austen). 


for at temperatures only a little lower than that the permeability 
1s very great and the hysteresis exceedingly small. The curve 
(Fig. 8), taken from Mr. Morris's Paper, shows how the maximum 
permeability alters as iron is heated. There is a general rise in 
permeability, subject, however, to several set-backs in the course 
of the rise. The first of these happens about 250°C., the next 
between 400°C. and 500°C., and the greatest about 760°C. 
Now, compare this with the curve shown in (Fig. 9), which re- 
presents one of Sir W. Roberts-Austen’s beautiful investivations of 
the rate at which a piece of iron cools from a white heat. There is 
a steady fall of temperature except at certain places where some 
interval convulsion happens which is associated with the giving out 


* [See also The Electrician, Vol. XXIV., p. 245.—Ep. B.] 


a maximum, which comes earlier the higher the temperature of the 
baking, and then tends to lessen when the baking is further pro- 
longed. The curves, Figs. 10 and 11, relate toa ring of sheet-iron 
heated at 200°C., and show the kind of change which happens, as 
well as how the changes in hysteresis are associated with corre- 
sponding changes in the permeability of the iron. At that tempera- 
ture the maximum is passed after a comparatively short period of 
baking.“ This augmentation of hysteresis is a serious matter in 
transformers, and much attention has been given to getting iron 
which will not show it. Some specimens were lately submitted to me 
which were not only extraordinarily free from .this objectionable 


* [Sec also The Electrician, Vol. XLI., pp. 171 and 182, and Vol. XIII., 
p. 530. —Ep. E.] 
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characteristic, but had much less hysteresis even initially than 
any iron I had tested before. Makers are naturally reticent as to 
the processes of manufacture by which such results are obtained, 
and they have in some cases an additional and exellent reason for 
reticence in the fact that they really do not know what the con- 
ditions are to which the good results are to be ascribed. It is 
probable that Hebe will be thrown on these difficult questions by the 
application of the microscope, a tool the value of which the metal- 
lurgist is now fast coming to recognise. 

Much that is obscure in the phenomena of magnetisation is made 
plain when we come to consider the molecular theory of the process, 
It is an old idea, due originally to Weber, that the molecules of iron 
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Fic. 10.—Effects of Baking of the Hysteresis of Sheet Iron (Roget). 


are always magnets, and the process of magnetising a piece of iron is 
merely to turn the molecular magnets round so that they face one 
way. At first they are pointing every way at random, but when 
magnetising force is applied they gradually turn, and finally, when 
saturation is attained, they all lie with their magnetic axes exactly along 
the line of force, To account for their not all turning at once, and 
also for the fact of residual magnetism, various hypotheses have been 
framed, as, for instance, that the turning of each molecule is resisted 
by what may be described as a miniature friction brake. A good deal 
of meditation on this matter led me to the conclusion that no such 
hypothesis was needed. The gradual turning of the molecular 
magnets and all the phenomena of hysteresis are simply results of 
the mutual actions between each molecule and its neighbours. We 


Fig. 11.— Effects of Baking on the Permeability of Sheet Iron (Roget). 


may demonstrate this by means of a model consisting of a large 
number of W magnetised needles set on pivots near 
together. hen a weak magnetic field is applied, the pivoted 
magnets turn slightly and in a quasi-elastie manner, free from 
hysteresis ; but as the field is strengthened the ties between them are 
overcome and instability ensues, the original groups break up, and 
the magnets enter into new combinations. Finally, as the applied 
field becomes stonger still, complete lelism is gradually 
approached. "Thus the model reproduces with perfect fidelity what I 
have called the three stages of the magnetising process. Moreover, 
the dissipation of energy involved in the breaking up of molecular 
combinations corresponds exactly to what we know of hysteresis. 


The model shows, not pr dne d this cause of hysteresis affects a cyclie 
process of magnetisation, but how it explains the instability which I 
mentioned as the first thing noticed when we heat, or cool, or stress 
a piece that is being magnetised. Any change of condition precipi- 
tates the breaking up of groups which were, so to speak, hesitating 
on the verge. By using a model with a large number of little 
magnets, we get the aggregate external magnet effect of the group 
to vary with variations of the field exactly in the way in which the 
magnetism of iron varies, and the model indicates not only the 
main, but even the minor features of the process. It was pointed 
out by Mr. James Swinburne that my theory would involve this 
curious result, that a piece of iron when revolved in a very strong 
magnetic field would exhibit no hysteresis, though it shows much 
hysteresis when revolved in a weaker field. The prediction was 
experimentally verified by Prof. Baily. We may illustrate this in 
the model by turning round the plate which carries the little pivoted 
magnets, when you will notice that breakings up of molecular groups 
occur when the field is weak, but not when the field is strong. 

[ think this model has a bearing on other physical matters which 
concern engineers, It is easy to believe that between the molecules 
of materials there are other polar forces acting, distinct from magnetic 
forces, and common to non-magnetic as well as magnetic materials. 
When we make one body slide on another these intermolecular forces 
acting across the surface of contact may cause the molecular groupe 
near the surface to become broken up and reconstituted, thereb 
giving rise to the dissipation of energy which we are familar wit 
under the name of friction. The action will be apparent if we make 
one group of the little pivoted magnets slide past another group. We 
may go further, and say that all non-elastic deformation of solid 
bodies by strain is probably an action of the same kind.  Experi- 
ments which I have lately carried out, in conjunction with Mr. W. 
Rosenhain, have shown that the plastic straining of metals occurs 
through a multitude of separate slippings of one part on another, in 
each of the crystalline grains of which the metal is made up. The 
model may be taken as illustrating how with molecules possessed of 
polar forces such slips involve an expenditure of work. But this is 
taking me away from my already too comprehensive text. 

I have tried in this hurried sketch of a great subject to show how 
in some cases invention has followed as the fruit of discovery, while 
in others discovery has resulted from the interest created Ly inven- 
tion. One word, in closing, to the student of research. Do not think 
that in magnetism, because much has been done, nothing is left to 
do. The upper workings of the mine may be exhausted, but there 
are deep levels whose wealth is unexplored. Every point gained is 
a starting ground for fresh inquiry. The patient and intelligent 
worker may rest assured that his labours will find a return, not 
perhaps in profit or in fame, but in that pure impersonal joy of 
discovery which, as those who have tasted 1t know, is the investi- 
gator’s best reward. 


CAPACITY MEASUREMENTS OF LONG 
SUBMARINE CABLES.* 


BY J. ELTON YOUNG. 


The following Paper has been prepared both as a résum4 of 
researches in a problem which, when pushed to definement, possesses 
some intricacy, so that others may be saved the labour of repeating 
them ; as well as with the object of submitting to the Institution of 
Electrical Engineers some conclusions reached with reference to one 
or two outstanding questions in the domain of electrical measurements 
of submarine cables. If progress in this department were gauged 
merely by the results appearing in the Proceedings, it would be very 
poorly and unfairly represented. For example, with the exception 
of a very brief but important communication from Mr. J. Gott (Vol. X., 
p. 278), not a single paper bearing on the present subject of 
Capacity Measurement is to be found in the Journals since Lord 
Kelvin's classical contribution to their first volume. But, although 
not fully published, a great deal of patient advance has been made 
of recent years in perfecting the testing of submarine cables, all 
leading to increased aecuracy in the localisation of faults. 

Of the various investigations which have thus been followed up, 
with a view to eliminating every residual source of error, none has 

resented a more curiously persistent elusiveness than the exact 
Actermimaiion of the electrostatic inductive capacity of a long cable, 
though its approximate measurement has been fairly easy. "There 
are four factors which have contributed to this want of finality, viz. :— 

1. Insufficient definition of the quantity sought for, which is, in 
fact, a function of the time of charge. 

2. Difference between rates of electric absorption of the cable and 
the balancing condensers. 

3. Variations of absorption of both cable and condensers with time 
of charge and with temperatures involving virtual variations of their 
capacities. 


* Paper read before the Iustitution of Electrical Engineers, April 27th. 
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4. Leakage error, whieh on long submarine cables is often large, 
and affects measurements more than any other cause. 

With respect to definition of electrostatic capacity, two remarkable 
results of mathematical theory may be quoted from a Paper by 
Dr. John Hopkinson and Prof. E. Wilson (Phil. Trans. CLXXXIX., 
;p. 109-136), though probably they are also to be found elsewhere. 
jid this they demonstrate that, calling Y the total quantity of 
electricity coming out of a condenser which has been charged for 
time T to potential X, and writing w for the symbol of variable time, 


Y=X| v(w)dw, 


or the capacity is a function of the time of charge, increasing as the 
time increases. "The other result is that the time-integral of current 
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or the electric displacement, through a condenser can be expressed 
in the form— 


m= Kat [e te, 


where the first term represents “instantaneous " capacity, the second 
residual charge or absorption, and the third conductivity of dielec- 
tric, separated for convenience but really all parts of a continuous 
magnitude, 

t the latter formula indicates, with this addition that in a cable 
we have retardation of charge by conductor resistance, may be exhi- 
bited diagrammatically, I believe, as in Fig. 1, which illustrates what 
happens when a long cable, with its distant end insulated, is charged 
continuously. The horizontal shading shows constant leakage current 
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to earth ; the vertical shading, P Q R S, represents a portion of the 
charge that has entered the cable during a period of battery contact 
of 10sec., p PS s the quantity added to it after 15sec. have elapsed : 
whilst after 30sec., 45sec. and 60sec. respectively, small additional 
increments p ssp, &c., have flowed into the cable. This takes place 
by virtue of the well-known phenomenon of absorption, or residual 
charge, which commences at the same instant as the true or surface 
charge (as it may be termed), and continues long after the latter has 
ceased, puel eee: logarithmically with the prolongation of battery 
contact, and leaving the true leakage current O R on which it was 
superimposed, Thus the surface charge of the conductor and the 
residual charge due to dielectrie absorption form parts of one con- 
tinuous magnitude, varying with time, which must be regarded as 
the capacity of the cable, though theory divides the two. "l'he same 
is true of any condenser except one having a dielectrie of air, the 


Table I.— Gott method, corrected for leakage by calculation, 
Mean Temperatures of Cables in every case, 5°C. 
. Condensers, 14729. D. R., about 202. Temperature, 29°4°C. 


I. C. by Factory data at 24°C. | I.C. by Factory data at 24*C. 
CABLE A. 596°5¢ CABLE B. 7248 


Time of Appt. Appt. 
Charge. D. R. I. C. 


| 


Appt. 1 k \Correctd 


LC. | CK | LC. 


ü 


Ü k |Corr. Time of Appt. 
Bk |LC. Charge D.R. 


— — 


x | $ 
721.3 00014 721.85 


$ $ 
5" .. 58354, — 00195 580:8 5" 


10 | ... ,6005,-:003875952 10 .. 725˙4 +°00029, 7259 
15 05 6062 -:005805982, 15 | 10 72905 +-00043 729°8 
30 0°98 618:0 -:011616017, 30 20 7333 +-00087 7348 
45 110 6314 — 01741 6066, 45 | 2:56 756:5 77 00130 7387 
60 120 638·˙0 -:02322604:8|, 60 | 27 7412* +-00174 744:2* 
400" | 1'40— value taken for cor. | 300“ 50 = value taken from cor. 


* Approximate. 


Table II.— Thomson method, corrected for leakage by calculation or 
balance. 
Condensers, 14629. D. R., about 200. Temp., about 25°C. 


LC. by Factory data at 24°C. | I. C. by Factory data at 24°C. 
CABLE A. 596:596 | CABLE B. 124:86 


Time of Time of True Appt. Corr. | Time of Time of 
Charge. mixing. D.R. | I. C. LC. Charge. mixing. | D.R.| I. C. 


True Appt. Corrected 
LC. 


| a | ¢ | ¢ | Q | 243 

50 15, | 10,5778 589 30 15 20 727 32 2 
45 15 5860 598 40 20 T $9 3S 
60 15 & 25 5946. 604.1 60 20 7352 5 2 8 P 
120 20 about same 180 | 30 | ... 7428 È ..$ F 
180’ | 30° | aboutsame 300 30 7459 SFER 
| Sor 

mE | 23828 


Table III. Modified Thomson method. 


balanced by observation, approxiinately. 


Absorptions and. leakages 


Condensers, 119259. D. R., 1400. Temp., 24°4°C. 
I.C. from Factory data at 24°C. I. C. from Factory data 24°C. 
CABLE A. 597:56 CABLE B. 124:'86 
| | x. g E i > e 
Ap t. Leak | C App ; pex 
Time of Time of D. R. en | ^ Time of Time of B. R. Constant 
Charge. Mixing. of ag ges Charge. Mixing.| of Fred | 3X3 
Cable] °°" | T Cable 
sers. | sers 
| wll | à 5: | ó 
15' 10 03 |23 |5991; 15 | 10 092 6 7418 
50 15 en $3 ,5991, 15° 10 0:92 12 too large 
45 20 062, 33 6013 30’ 15 | 17 12 7418 
60" | 25' |063|33 6013, 60 20 |25 51 ab'tsame 


absorption of which is negligible. If a paraffin-mica condenser be 
measured by an air standard ite value may be raised some 5 per cent. 
by prolonging the time of charge. 

Now, in balancing a cable against a paraflin condenser, if they 
both have the same rate of absorption, there will be no apparent 
variation of results with the timeof charging. "This, however, is not 
the case in general, for not only do the specific absorptive capacities 
of paraffin and gutta-percha differ, but the conductor resistance of a 
long cable greatly modifies its rate of absorption, at all events, near 
the beginning of charge or discharge. "Thus there will be a diver- 
gence of results with different times of charge—quite independently 
of that due to true leakage effects, (I am assuming that comparisons 
are made by the usual * Thomson" or * Gott” methods.) This is 
sufficiently illustrated by the appended tests of two long ocean cables, 
where due correction was made for the leakage in the manner 
described further on. (See tables.) 

Besides this effect of time, there is, moreover, one of temperature 
to be noticed. "The absorptive capacity of both gutta-percha and 

raflin is augmented by fall of temperature, thus causing an increase 
in their apparent capacities. This variation is of a smaller order of 
magnitude than the former, being, in fact, the increment of an 
increment. "Thus, in the case of paraffin, the temperature effect is 
to increase the capacity by only 0'025 per cent. per fall of 1°C. 
The rate at which it affects that of gutta-percha, whilst in the same 
direction, is still smaller, and has eluded determination altogether 
hitherto. Still, it cannot be regarded as negligible when we are 
seeking the maximum accuracy attainable, and dealing with cables 
of many hundreds of microfarads submerged at depths such” that 
their.temperature falls by some 20°C. below the standard 24°C. of 
the factories. In the case of ordinary paraffin condensers, when 
employed for accurate measurement, it is a factor requiring careful 
allowance to be made for it ; though in the compensated standards 
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constructed by Dr. Muirhead, partly of paraffin and partly of shellac, 
the opposite behaviour of the shellac neutralises the temperature 
variation. À 

There appears to be no secular change in the capacity of paraffin 
condensers when moisture and air have been expelled by heat during 
manufacture. An apparent secular change has, however, been 
encountered in the capacity of certain G.P. core, the origin of which 
deserves to be known amongst telegraph engineers, as it may occa- 
sionally explain otherwise anomalous measurements. This was 
traced to the absorption cf water by the G.P. after it had been 
rendered porous by alternations of wetness and dryness. Water has 
the highest specific I.C. known of any substance (1 believe), and 
samples of G.P. containing low and high percentages of water have 
been found to show marked differences of inductive capacity, those 
with the higher percentage having the larger I.C.* This circum- 
stance somewhat further obscures the search for a coefficient 
temperature variation. 

Leaving aside the subject of temperature corrections, which are to 
be made by means of proper coefficients, I pass on to the methods 

roposed for the elimination of the discrepancies and indefiniteness 
introduced into comparisons of long cables with condensers by reason 
of their difference of rates of absorption. For this purpose Dr. 
Muirhead has given us his correction of Gott’s test, applicable per- 
fectly to comparisons of condensers with one another or with shot 
sections of cable, but of little or no use on very long ones, presumabl 
on account of their C.R. retardation. "This has been often . 
and consists essentially in (1) raising the potential of the junction, J 
(Fig. 2), of the two condensers from zero to a value, v, by application 
of the charge “in cascade” (by Gott’s connections), and then 
itting absorption to proceed whilst balance is being found on 
the slides, which changes v to v, by the time balance has been 
arrived at ; (2) lowering the potential of J, by earthing k, from v, 
to (v, — v); (3) observing the amount (v, — v) of thts residual potential, 
and evaluating its effect on the slide reading. 

By means of such a correction, if A. (Fig. 2) be an air standard, 
and B a condenser of paraffin or other dielectric having absorption, 
whilst A has none, we can arrive at a value of B which is inde- 
pendent of the time of charging, and may be regarded as its constant 
capacity, eliminating a certain variable part due to absorption. Now, 
if B, substituted for A, be balanced against a naut of core C, sub- 
stituted for B, and the same method of correction applied, we 
similarly get a value for C, in terms of the above constant value of 
B, practically independent of time of charges which may be taken as 
the constant capacity of C. So that for a laboratory or factory 
determination of the I.C. of a condenser or a cable core this plan 
ought to, and does in short, leave nothing to be desired for the 
elimination of difference of rates of absorption and the establishment 
of the constant value of the capacity. 

When, however, we come to measurements of 1,000 or 2,000 nauts 
of cable, Dr. Muirhead's method ceases to yield correct results, 
apparently on account of the extra retardation of discharge by the 
resistance of the conductor. Abandoning it, therefore, we have, 
when using either the Gott or Thomson balances, values of the I.C. 
of the cable varying more or less with the time of charge (apart from 
leakage effect), and are led to seek some other means of getting at our 
constant or quasi-constant capacity. Dr. Muirhead has suggested for 
consideration that we should take the varying values of the condenser, 
determined by reference to his air standard when absorption is nof 
eliminated, and use these for the different times of charging employed 
on different cables. This would give us the total increment due to 
the absorption of the cable, in place of the difference of the cable and 
condenser increments, and thus cause the results of tests by the 
usual Gott or Thomson methods to rise with time more rapidly than 
they otherwise do, though more consistently. A more satisfactory 
solution of the difficulty has been arrived at, which I will describe 
presently. Before doing so, however, it is necessary to deal with the 
oon factor of leakage. 

ferring to Fig. 1, we see that, as distinction has been made 
between the surface or * instantaneous," and the absorbed or residual 
charges, so the ultimate conductivity of the dielectric (shown in the 
diagram by the horizontally shaded area) may be treated as a separate 
factor in the problem under consideration. Without entering into à 
description ot the three well-known methods of I.C. measurement 
applicable to long submarine cables, viz., the Siemens fall of charge, 
the Thomson parallel charge, and the Gott ** cascade? charge, let us 
examine the effect, upon the capacities under comparison, of their 
respective insulation resistances in the two latter methods. In 
Siemens's there is, of course, no leakage error, because the D.R. enters 
into the formula, an advantage which would place this test above 
the others beyond dispute, were it not that it is incorrect for other 
reasons,  Leakage on the battery, a matter of vital importance in the 
Thomson method—though not so in Gott’s—we may assume to be 
absent, but it must on no account be forgotten when joining up for 
the former test. Its vitiating influence on results has indeed been 
one of the chief reasons for preferring Gott’s method. 
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Dr. Obach, Cantor Lectures on Gutta-percha," p. 64. 


ELECTRIC LIGHT BATHS. 


In à recent number of the British Medical Journal, Dr. H. Lewis 
Jones, of Sir Bartholomew's Hospital, discusses the therapeutics 
of heat and light baths. In some of these appliances incandescent 
lamps are used as the thermal generators, and certain special 
advantages have been claimed for them on the ground that the 
heat emitted is from a source at a very high temperature, and is 


radiated rather than conducted, and that the light which is also 


given out by the lamps may have a beneficial effect. Thus Winter- 
nitz* has a Paper on this subject, with the title of ‘* Electric 
Light Baths." The baths consist of wooden boxes or cabinets 
arranged for the reception of a patient's body or limbs, and 
fitted within with incandescent electric lamps and reflectors. In 
them the patient can be subjected to the light (and heat) given out 
by the lamps. The diseases in which the treatment is said to 
have been found useful are rheumatism, asthma, an:emia, neur- 
asthenia, and obesity. Winternitz states that the patients perspire 
profusely while in the cabinets, and the rapidity with which 
the perspiration sets in is specially insisted on by him. He says 
that after 5min. exposure to the electric lamps profuse perspira- 
tion begins, although the temperature of the air in the cabinets 
is not more than 81°F. Kellogg, of Battle Creek, U.S.A., made 
experiments with the same kind of apparatus in 1894, and arrived 
at the same results. He seems to have recognised that the effects 
noticed were mainly due to radiant heat, and compares tne action 
of radiant heat from a source at a high temperature with that 


of the heat of lower grade which is employed in the hot room 
of a Turkish bath. Thus, he says the degree of perspiration 
obtained with an air temperature of 85'F. in the electric 
cabinet was equal to that produced in a Turkish bath at 106°F. 
This comparison must, however, be imperfect in the absence of 
data as to the degree of humidity of the atmosphere DE 
the patients in the two cases. The atmosphere inside a small cl 
box is entirely unlike that of the hot room of a Turkish bath, 
which is properly ventilated and supplied with volumes of hot dry 
air. In spite of this objection, one may agree with the views of 
Kellogg and of Winternitz, that the use of incandescent lamps, as 
described, does present certain advantages, namely, that the radiant 
heat penetrates the tissues more deeply, that the effect is more 
stimulant, and that perspiration is more quickly induced, also that 
the comparative coolness of the air about the patient is an advan- 
tage. It is uncertain whether the light emitted by the lamps plays 
an important part or not. Under the name of the ‘‘ Dowsing 
radiant heat bath," an apparatus of a similar kind has lately been 
introduced in this country, and establishments for the treatment of 
patients have been set up in London and in several provincial 
towns. The conditions which seem specially suited for treatment 
by radiant heat are just those which are relieved by the appli- 
cation of heat in other ways, such as rheumatic and gouty affec- 
tion of the joints or muscles, sprains, myalgias and other painful 
states. It does not appear at present that radiant heat has any 
special therapeutic properties which cannot be had from the older 
method of applying warmth. 

Dr. Margaret Cleavest has lately wiitten upon the therapeutic 
action of arc lamps. She describes a cabinet for the reception 


* Aertzliche Pol ytechnik, October, 1898. 
t New York Medical Journal, January 28 and February 4, 1899. 
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of the patient with two arc lamps arranged outside so as to 
shine into the cabinet through glass windows which may be open 
or closed. The patient is nude, wears dark spectacles, and 
reclines on a couch between the lamps. She has observed an 
increase in the hemoglobin and the red blood corpuscles after 
two weeks' treatment. Her chief attention seems to have been 
given to cases with chronic pulmonary complaints, such as phthisie, 
asthma, and bronchitis, in which she obtained results which seemed 
to show an immediate beneficial action from the electric light. In 
a case of psoriasis and one of eczematous ulcer the effect was prompt 
and good. She also quotes from Koslovski,* La Touche, and 
Below. The former had his attention drawn to the subject from 
statements as to good effects noticed by workmen in electric weld- 
ing works, and had obtained cures in 25 out of 38 cases, mostly 
neuralgia, sciatica, lumbago and the like. More extended observa- 
tions are called for, and it not unlikely thas in time the arc lamp 
may take & place in therapeutics, particularly in the gloom and 
darkness of big cities. Several independent writers have noted 
that the arc lamp, either by its light or by the emission of ozone or 
other vapours, hasa very decided disinfecting or deodorising action 
upon noxious smells. Thus an arc lamp set up in a dark basement 
near offensive closets and latrines served to dissipate all bad odour 
completely from the place in which it was hung. 


REVIEW. 


(Copies of Books, &c., reviewed in the The Electrician will be supplied by the 
Publisher, post free, on receipt of the published price.) 
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On the Survey by the ss. "Britannia" of the Cable Route 
between Bermuda, Turk's Islands, and Jamaica. By R. E. 
Peake, M. Inst. C. E. (reprinted from the Proceedings of the Royal 
Society of Edinburgh.) 

This is a brief and interesting account of the principal 
points of note in regard to the soundings taken in 
November--December, 1897, to find a suitable route fcr the 
cable afterwards laid from Bermuda to Turk's Island and 
thence to Jamaica. It was thought that as the Bermuda 
group has been raised almost vertically from the bed of the 
Atlantic by volcanic action similar action might have taken 
place elsewhere on the proposed route for the new cable. 

The survey was undertaken by the Telegraph Construction 
and Maintenance Co. with their ss. ** Dritannia," which was 
fitted with all the necessary apparatus. The number of 
soundings taken was 182, the result being that no indication 
was found of any upheaval similar to the Dermudas, with 
their adjoining shoals. A large extent of water with 
depths of over 8,000 fathoms was found, and the cable 
between Bermuda and Grand Turk Island lies in far 
the deepest water of any cable laid up to the present 
time, not only in the maximum depth attained, but also in 
the average depth of the whole section. The deepest water 
found was 3,113 fathoms, and the mean depth from cable 
house to cable house 2,732 fathoms. In one continuous run 
of 24 hours, during which 172 nautical miles of cable were 
paid out, the average depth was 3,044 fathoms. It will be 
seen that Mr. Peake attaches no importance to the doubtful 
sounding of 8,457 fathoms which was taken, Mr. Peake him- 
self being electrician on board, in lat. 2 S. long. 30 W., during 
the laying of the St. Vincent-Pernambuco duplicate cable in 
1884. With the great care taken in laying and the improve- 
ments in manufacture, resulting from lengthened experience, 
cables should have a prolonged life, with a minimum of repairs, 

In fact, by successively renewing parts of its length, as is 
being done by cable companies, when in the course of years 
they become weak—until the section eventually resembles the 
old gun of which the lock, stock and barrel had successively 
been renewed—there appears to be no reason why cables, in 
many cases, should ever be abandoned. : 


ELECTRICITY WORKS ACCOUNTS. 
The Pontypool Electric Light and Power Co. (Limited.) 
This week we have taken as subjects for our analyses the 
accounts of two undertakings which, through the modesty of 
their output, are very interesting. The Pontypool Electric 
Light and Power Co. commenecd operations in August, 1893, 


* Revue. Internationale d' Electrothérapie, April and May, 1696, and 
March, 1898. 


so that the end of last year marked the completion of the 
fifth year of working. It is exceedingly gratifying to find 
that 1898, which was the first complete year of working since 
the concern was taken over entirely and worked by the Com- 
pany, has been marked by substantial improvements in the 
economy of generation and financial return. Owing to the 
fact that up to March 31, 1897, the station was administered 
by Mr. J. C. Howell, of Llanelly—the contractor—the accounts 
of that year are hardly amenable to analysis ; but we have set 
forth the chief results, so as to afford a comparison with the 
1898 figures. 

At December 31st last, the capital received amounted in total 
to £10,241, of which £3,315 has been raised on £5 shares, 
£1,896 on £4 shares, and £5,000 on 4 per cent. debentures. 
The capital expenditure stood at £10,408, or at the low rate 
of £646 per kilowatt of generating plant capacity. During 
the year the number of consumers was increased by 23, and 
the equivalent 8 c.p. lamp connection by 22:6 per cent., the 
total at December 81st last being 5,191. No less encouraging 
was the increased output which, at 51,510 units sold, was 
27:2 per cent. higher than that of 1897. The price obtained 
has been maintained constant at 6d. per unit, but the total 
costs have been reduced from the 4:58d. of 1897 to 9:118d. in 
1898—a drop of no less than 1:46d. per unit. 

Total costs at 9:118d. is really an achievement for a station 
of this size, being on & par, not with company stations of 
similar output, but with the average of the total costs obtain- 
ing in 1896 and 1597 irrespective of output. 

One of the chief sources of economy at Pontypool lies in the 
station being situated practically on the border of the South 
Wales coal field, with the result that we find that the fuel charge 
per unit is, at O:56d., no less that 0˙328d. below the average 
for company stations in 1897. Wages at the station are just 
about what we should expect in stations of such mo lerate out- 
put, while management and property charges are well below 
even the average. The various economies have had the effect 
of reducing the ratio of the costs to the revenue from 72:9 to 
50°6 per cent., and of raising the working profit from 5:26 to 
717 per cent. of the mean capital, in spite of the increase 
which had taken place in the latter. 

After placing £100 to the renewal fund, £150 to the fund 
for the redemption of the loans, £50 to reserve, and paying 
£103 as interest, there is & balance available for distribution 
of £276, out of which an ordinary dividend of 5 per cent. has 
been paid. During the year the station building has been 
extended, and & new boiler and generating plant erected, thus 
nearly doubling the generating capacity. 


Guildford Electric Supply Co. (Limited). 


Supply having commenced at Guildford in November, 1896, 
the periods dealt with in our tables are the only two complete 
years of working. The received capital at December 81st 
last stood at £10,792, out of which had been expended £10,486, 
representing £87:4 per kilowatt of plant capacity. Great 
progress in the matter of accession of business has been made 
and the capacity of the station has been doubled. During 
the year 23 additional consumers were secured and the 
equivalent number of lamps connected rose no less than 
66:7 per cent. The output made a still greater bound, and 
from 15,291 units sold in 1897 rose to 29,129 in 1898, an 
increase of 90:5 per cent. 

The largely increased output has, no doubt, been the means 
of replacing the working deficit by & working profit in 1898 
in spite of a needed reduction in the tariff. The average 
revenue received from supply was 6:85d. per unit as against 
8:05d. in the previous year. The costs stand at 5:266d. per 
unit, something of the figure to be expected in & station with 
so small an output. The ratio of the costs to the revenue 
has been reduced from 120 per cent. to 68:1, although the 
revenue per unit has been decreased. 

Out of the working profit of £299 £150 has been placed to 
the depreciation fund and £78 written off the preliminary 
expenses. The ultimate result haa been that the deficit of 
£287 brought forward from 1897 has been reduced to £223. 
The charge per unit was, during the year, reduced from 8d. 
with discounts to 6d. net, and the company are applyiug for 
an extension of their area of supply. mE 
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PONTYPOOL. — GUILDFORD. 
Undertaking Worked d TE The Pontypool Electric Light and Power Co. || Guildford Electric Supply Co. (Ltd.) 
Date of Commencement of Supply.............. a sir August, 1893. || November, 1895. 
System of Supply iE RAS vSxy VS e en — Low-pressure con.-current 2-wire system; || 5- wire continuous-current, with batteries, 
r (bbb eee P. J. S. Tiddeman. [with batteries. ||| J. M. V. Money-Kent. 
YEAR ENDED DEC. 31, 1897. DEC. 31, 1898. DEC. 31, 1897. DEC. 31, 1898. 
QUANTITIES— | 
%%ſ ( „ . . 44,776 56,400 15,651 30,879 
TP 0, a a m PEDET 40,496 51,510 15,231 29,129 
„ sold to consumer q. 40,496 51,510 | 15,291 29.199 
» sold for public lighting, &c. ........................... nil nil | nil uil 
» used on works ...... FASA 1,427 1,927 160 250 
UNITS SOLD PER 8 C.P. LAMP CAPACITY .............. 142 10:2 i 8:05 777 
Maximum supply rene dess es 75 kilowatts 91 kilowatts | | 40 kilowatts 57 kilowatts 
Number of public lamp . nil nil | nil nil 
Number of cou mr nme 64 87 | 47 70 
Connections to mains in 8-c.p. lamps ..................... 4,237 5,194 1,800 5,000 
CAPACITY OF PLANT IN 8-C.P. LAMPS .................. 2,840 5,032 | 1.900 3,750 
CAPACITY OF PLANT IN KILOWATTS................000.. 91 161 | 60 120 
| ; | 
Per kilowatt Per kilow Per kilowatt Per kilo 

CAPITAL— . capacity, | Total, É capacity. | 3 8 | capacity. | _ zol ——.— 

AUTHORISED HD TTA D PEE eee e TIT £10,000 | £110 NS = | £20,000 | £333 £20,000 | £167 
rr. votcenbecsscsconcccs 10,000 | 110 P» — 20,000 333 20,000 167 
Loan (includi Debenture charges).................. ae os = = | eee - — = 

0 00 Nous EE MATER IDILIITI TIT TETETDLTL QE 7,241 | 796 10,241 636 | 7.730 129 10,792 89:9 
e e 5,241 51:6 5.241 325 7,750 129 10,292 85˙8 
Loan (including Debenture charges .................. 2,000 22:0 5,000 31˙0 — | — 560 4:17 

AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... 2.759 | 303 — = 12270 | 205 9,208 16:8 
redes ses ese 8 at E» — = | 12,080 201 ) 9.708 76:8 
. TET = - = t= | 7920 | 132 Neo i 
Loan (including Debentures) ) -— = = — | — "AS € = 

e o bun o ohh trn uror - = — we: | — ad = 

RESERVE OR SINKING FUND... 204 9:04 954 158 | = = 5 = 

J AT ENS 306 3:36 391 243 150 1°25 

. err 7,790 | 85:6 10.408 646 7,043 1 17 10,486 874 
. e 856 9:40 1,171 TET | 137 2:28 161 1:31 
PIECE . os6200525500 9o tessuto proin nens 4,696 | 51:6 6,452 40:0 5,118 62:0 5,587 44*9 
Zr 1,050 11:5 1.050 652 [ 2862 | 47.7 4465 | 37:2 
ae 1,189 131 1,735 108 | 326 | 5:44 476 5:97 

BALANCE OF CAPITAL ACCOUNT... 549 6:04 - 1674 104 | 686 | 114 306 9-55 

REVENUE— Total. Per unit sold. Total. Per unit sold | | Total. Per unit sold. Total, Per unit sold. 
TOTAL ....—. eee ess eee tee £1,061 6287d. | £1,321 | 6 159d. | £596 9::50d. £938 T 730d. 
Revenue from e 1,012 6:000d. 1,288 | 6°004d, | 513 8 050d. 51 6:8504. 

" l T E TE 20 0:119d. 24 0°112d, 37 0°581d. 61 0:5034. 

" public lighting e AI ITAIT — — — = TI — | — — | — 

3 Sale OF lamps, &o ........................... — — — — | — E 4 0°033d. 

miscellaneous sources 29 0:172d. 9 0:042d. | 46 07722 1. 41 | 0:346d. 

EXPENDITURE OUT OF REVENUE— | 
ee ts £773° 4'580d. £669 | 9118d.. £716 1120d. £639 5266d. 
J EU nue erret rnnt xA — 502 2.340d. 538 8:440d. 404 3:320d. 
Generation of electricity jj . — 2 417 I944d. | 535 8*400d. 403 3 Jod. 

Fuel (including — kc.) gebn erte ARE UTR eius — — 120 0 560d | 149 2:640d. 200 1:650d. 
Oil, waste, water, store. q qͥ — 25 0117d. | 32 0:5024. 29 | 077394. 
I ECS. . e. m = 260 1:212d, | 344 5:400d. 165 1.3434. 
Repairs and maintenance at station — 12 0:056d. 10 91574. 10 0*082d. 

Distribution of electricity | ............-- e — S | €396d. | -- — — — 

. . . eee eee — = 60 0-280d. | = | — = 
Mei renewals of mains, &. — — 25 01174. | 3 0:0474. 05, (00044. 

J EET TH OEIC EEE — | = = = | nil — nil — 
eee... e eee a nas = — — m us 
e vo oto tp 2 — "€ = „ - — 

MANAGEMENT AND PROPERTY CHARGES.............. 157 0:930d. 167 0-779d. | 177 | 2°780d. 235 1:936d. 
TIT $99609000055à499*999800090009090952*959522*9 — — — — | — — -— 
pO TSE EY CEEOL EEE EET 83 0'492d. 7 0'354d. | 64 | 1:00 4d. 61 | Q3503d. 

Management TE UU «ũö„? 3. —ꝑV—ñoy x —̃. . 74 0°438d, 91 0424d. | 112 | I:256d. 174 1:433d. 
e . . 40« 0.237d. 40" | 01874. RUN 2 124 1 022d. 
re . 5 0:030d. 9 0:0424d. | 12 | 01884. 14 0:115d. 
Establishment charge 10 00594. 16 | 00754. | 15 | O02354.| - 10 | 0082da. 
ES . . . . . . . 19^» | 01134. 26% 01214. 85^ 1.334. 26¢ | 0.214. 

to mean to mean 
FINANOIAL RESULTS— Total ewe de Total oy iri 
WORKING PROFIT FOR TR ÄR˖˖ʒ .. -£120 | 18127 2299 | 34l p 
Sum carried to Depreciation Fund d — — 150 ITI 
Sum carried to Reserve or Sinking Fund ......... | — — 2 | 002357 
Net interest on loans (incl. Debenture charges) ... — — 5 | 0057% 
BALANCE FROM LAST ACCOUNT ..............sss | -167 | -254% -287 | -328% 
BALANCE AVAILABLE FOR DISTRIBUTION, SG. | — -- — -- 
r ’ Ü‚A 5 . PEELE ET evere | 287 483% 223 2:54% 
e | — | — -- — 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 72:977 50:677 | 120% 681% 
ture per kilowatt capacity ...................... £8. 103, Od. £4, 3s, Od. £11. 18s. Od. £5. 63. 6d. 
PER KILOWATT CAPACITY .................. £11. 13s. 0d. £8. 4s. 1d. | £9. 18s. 10d. £7. 16s. 5d. 

i 8-c. lamp capacity ........ T M 5s. 51d 28. 8d. | 78. 64d. Zs. 5d. 
REVENUE PER 8-C.P. LAMP CAPACITY .................. 18. 50d. 5s. 3d. 6s. 31d. 5s. Od. 
1 LAMP CONNECTED ............... 5s. Od. 8 Id. | ie Tid. " 3d. 

charged ighting, OO a ee ee 6d. d. qd. . net. 
Price charged for power, per unit atalino A E — dd. | 4d. dd. net. 
Price charged for publie .. — — | — = 


PONTYPOOL.—HREMARKS- a Secretary's salary. b Includes insurance £12 and auditing rd c In- GUILDFORD. —REMARKS—a The item opposite te wages at 
cludes £161 paid for maintenance of station ” until March 31, when contract with Mr. J. Howell station " includes apparently all wages and salaries. 6 Includes 
expired (of this amount of £104, £40 was in respect of the previous year); also £287 "' eee £18 for auditing and £10 for outstanding book debts. clImvludes 
rom that date," d Over-expended. e Includes £7 to auditing and £19 to insurance. £16 to auditing and £8 to insurance. d With varying discounts. 
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ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS. By J. 
ELTON YOUNG, M. I. E. E. Price 108. 6d., post free; abroad 11s. 

THE STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING. By 
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THE POTENTIOMETER AND ITS ADJUNOTS, By W. O. Fran. 
Price 6s., post free. 
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RAPHAEL. Price 5a., post free. 
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12s. 6d., post free. 

SUBMARINE CABLE LAYING AND REPAIRING. B „ Warm. 
gom. Price 12s. 6d., post free. ren 

ELECTRICAL LABORATORY NOTES AND FORMS (Elomon 
remos a by Dr. J. A. FLENING, M.A. F.R.S. Printed 


ELECTROMAGNETIO THEORY. By Ornrvuma Hamm. J. 

12s. 6d., post free 188. Vol. IL d neariy vende. mots HM 
THE ALTERNATE OURRENT TRANSFORMER IN THEORY AND 
VOL. L—THB INDUOTION OF 
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s 5 H. D. WILKINSON. Price 6e. 6d., post Id STADE, T 
ARMATURES AND COMKUTATO eory Praetie 
5 F = 6): By 
ANDESCENT LAMP AND ITS MAN URE ILBER? 
B. RAM. Price 7s. 6d., post free. i bal oe =e 
A POCKET BOOK OF ELECTRICAL ENGINEERING FORMULE. B 
W. GHIPEL and H. M. KILgOUR. Price 7s. Gd. net broad, m: 
fee edition, 55 New daria teprea d: 
ELECTRICIAN RIMERS. In Two Vols. Paper covers, 2s. 
port free, 3s. Sd., each ; strong cloth, $s. 6d., post free, 3s. 9d. each. Bingie 
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Price 12s. 6d., 
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research. 
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binding. Price 2s., by post 2s. 3d. 
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LABORATORY AND WORKSHOP. 


The delivery of the seventh James Forrest lecture at the 
Institution of Civil Engineers, last Thursday week, attracted 
the usual audience of members, visitors and students. The 
lecturer was Prof. J. A. Ewrne, and the subject Magnetism.” 
The lecturer began by humorously remarking that the 
attempt to serve up a science at a sitting was like prescribing 
an ox roasted whole for an invalid's lunch, and that he 
was not responsible for the extensive range of the subject 
selected. The effort to cover too wide an area in a lecture 
hardly ever leads to a very satisfactory result. The lecturer 
is oppressed with the hopelessness of his task, the expertis, if 
any, in the audience are slightly wearied, and the uninitiated 
are not always much informed. Prof. Ew, certainly 
did his best with the task presented to him, but we 
ghould rather have heard him expound more completely 
gome of the particular portions of the subjects he has made 
his own. Asit was arranged, some time was occupied with 
an encyclopedic sketch of the ancient history of magnetic 
discovery, following very inuch on the lines of the excellent 
and exhaustive treatment of the subject given by Dr. Pank 
Benjamin in his “ Intellectual Rise of Electricity,” and with 
a semi-popular account of the principles of the dynamo and 
transformer. A useful summary then followed of the various 
recent applications of magnetic knowledge in the arts, and of 
the lecturer’s own well-known workshop appliances for testing 
iron. The last portion of the lecture dealt especially with 
magnetic theory and the relations of magnetism to heat. We 
should gladly have seen this part of the subject elaborated 
more fully. The facts of magnetism lend themselves to 
discussion in two directions, either they may be explored for 
the purpose of improving technical applications or with the 
object of probing into their inner meaning. It was, 
however, well remarked that the assistance rendered 
by the workshop to the laboratory is not less important than 
that given by the laboratory to the workshop. The relations 
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of the two have often been misrepresented or misunderstood, 
and the workers in one have failed to sce the benefit they 
derived from the product of the labour spent in the other. 
The knowledge gained in the laboratory often seems to the 
ordinary man trivial or useless until, by some other applica- 
tion of scientific knowledge, it is converted into a matter of 
pounds, shillings and pence; and then at once a powerful 
motive is supplied for more research in the game direction, 
and the means as well to carry it out. For instance, the 
effect called magnetic hysteresis, discovered by the lecturer 
himself, would probably have remained unknown to any but a 
few experts, and even by them, perhaps, have been con- 
sidered more curious than important, had not GauLaRp, 
ZirERNOwSk T, Deri, and BrárnHY converted the induction 
coil into the alternating current transformer. The moment 
this was done magnetic hysteresis became a question of 
considerable monetary interest, and the motive and the means 
for its further examination was forthwith furnished. In the 
same manner the notions of magnetic susceptibility and 
permeability first suggested by Lord KELvIx, and studied by 
Row AND and SroLETrow, had but little interest for any but 
specialists, until engineers laid hands on the dynamo and 
began to make it an article for use and sale. Then the 
impulse was at once furnished to examine and improve iron 
in regard tothis particular quality ; and iron and steel manu- 
facturers responding to the demand have furnished both the 
workshop and the laboratory with brands of these metals 
possessing most special characteristics. Moreover, the work- 
shop does not merely use up or apply raw material furnished 
to it by the laboratory, it often? furnishes the laboratory with 
ihe first clue to & previously unknown effect and asks for 
a further elucidation of the causes. Thus the magnetic 
ageing of iron, to which reference was made, was not 
discovered in the laboratory. It was detected for the first 
time in the testing room of the London Electric Supply 
Corporation, where, as & consequence of the careful system 
of transformer testing organised by Dr. FLEMuIVo, it was 
noticed by Mr. PAR TRIDGE that measurements taken day by 
day of the core loss of a transformer showed a gradual 
increase. Mr. BrírBY and Mr. Monpzx subsequently pointed 
out that it could be produced by gently heating iron, and the 
latest contributions to our knowledge of it have come from 
Prof. Ewinc’s own laboratory. In this case, however, long 
before the matter became one of laboratory experiment, iron 
and steel manufacturers had carefully examined into it, and 
made considerable progress in producing certain kinds of very 
mild steel free from the ageing quality which is so undesirable 
for transformer building. 

A more important question than the mere analysis of the 
relations of the laboratory and the workshop in the past is 
the inquiry whether they cannot be made to assist each other 
more perfectly in the future. To a large extent, however, 
their objectives ‘are different. The scientific student or pro- 
fessor in his laboratory has, as his chief motive for research, a 
kind of superior curiosity—using the word not in any ignoble 
sense—to know the insides of things and how they work. At 
the present time when any real addition to knowledge receives 
very honourable recognition, and no one by so contributing is in 
danger of being bugnt alive, or, asserted to be in-league with 
the powers of evil, as in byegone days, there is also a motive 
for research of a secondary kind in the reputation which comes 
to a successful discoverer. Accordingly immediate publication 
of results is the aim of the scientific student, and our daily 
Press records not only actual achievements, but even, with 
some sensational details, what well-known investigators hope 
to do shortly. The manufacturer in his workshop, however, 


has a different aim. His object is the more ordinary, yet no 
less honourable, one of making a living, and, if possible, a 
fortune, for himself and others; and he can only do this, in 
the face of competition, by retaining special knowledge in his 
own hands. Publication, except in a patent specification by 
himself, is, therefore, the last thing he desires, and all his 
research is directed to getting to know something he can keep 
from others. | 

It is sometimes amusing to those closely connected with 
the workshop to find in the records of laboratory work things 
announced as new which have been familiar to them for 
years. The research, therefore, which is carried on in the 
laboratory has, as one modern object or accompaniment, the 
speediest possible publication of results consistent with 
completeness. That conducted in the workshop has often 
exactly the opposite. It aims at delaying, as far as possible, a 
uniform diffusion of ascertained facts. Nevertheless, there is 
a wide field of operations in which the workers in both can 
assist each other more efficiently in advancing that knowledge 
of nature on which material progress now depends. 

It has been clearly seen of late years that some additional 
organisation of scientific research is required. Much 
important work cannot be done unless carried on continu- 
ously and under proper organised guidance. We have 
hitherto in this country conducted our scientific research, 
as it were, by private enterprise, and the free lances of 
science have carried on a sort of guerilla warfare with 
ignorance in an isolated and somewhat indiscriminate 
manner. But the example of the effect produced by a more 
military organisation for the promotion of research, as pre- 
sented to us in the achievements of the German Physikalish- 
Technische Reichsanstalt, has now happily paved the way for 
the beginnings of a National Physical Laboratory in England, 
and we look forward with great hopefulness to seeing soon the 
results of a wise national expenditure in this undertaking. 
Besides this we believe that much also might be done 
to utilise better the available scientific research power of the 
nation. Additions to knowledge are to a very large extent 
the result of & systematic expenditure of time and money. To 
carry on research properly, trained persons must be released 
for a time from the necessity of otherwise earning bre ad and 
butter, and must be provided not only with the best 
apparatus, but also with best subjects for research. In 
order that this activity may be most advantageously 
employed, they should be brought into touch with those 
who are able to assist in directing it rightly. It is 
a subject for consideration how far this is at present 
achieved. The Commissioners of the 1851 Exhibition have 
at their disposal a large annual sum of money, which is 
at present utilised by granting research scholarships of £150 
a year for two or three years to promising students in the 
various colleges and universities of the kingdom, for the 
purpose of enabling them to carry on scientific research. On 
looking at the list of Papers a'ready published by 1851 
research scholars one cannot but be struck with the fact that, 
though many of them are very valuable, the selection of 
subject is too much left to the taste of the individual scholar 
and undertaken in an isolated manner. We believe that 
far more important results could be, obtained if the Com- 
missioners were to call to their assistance an advising 
committee of practical engineers, electricians, chemical and 
other manufacturers, and invite them to suggest lines of 
scientific research, which, if followed, will have important 
industrial consequences. Groups of 1851 Exhibition scholars 
might then be invited to undertake conjointly some work, 
the plan of campaign having been arranged for them. 
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What is required is not merely the energy and perseverance of 
youth, but some considerable direction of this by the practical 
experience of those who know the most likely directions in 
which exploration will be useful. We have had excellent 
examples of such joint work in the results of committees 
established by the various learned societies and the British 
Association. The principal technical societies, and, in par- 
ticular, the Institution of Electrical Engincers, might do useful 
work by acting as the intermediary between the manufacturer 
and the science student in the colleges, in regard to the kind 
of research that is most required. It would be quite possible 
for the leading members connected with the engineering and 
electrical engineering industry to point out numerous subjects 
on which scientific information, data, constants, or measure- 
ments are still wanted which are of common interest, and yet 
which manufacturers cannot themselves undertake because 
they are not sufficiently in immediate need of the knowledge. 
These objects of investigation might be indicated to the 
various institutions where researches can be undertaken as 
useful pieces of work to be done. 

We believe that something of this kind has been suggested 
in the United States where it has been felt that the research 
power of the Colleges and Technical Institutions should be 
more organised and brought in touch with practice, with the 
object of keeping it in alignment with practical needs. We 
are not for a moment suggesting that any rigid and mechan- 
ical system of research can replace the spontaneous efforts of 
genius to work along its own lines and in its own way. The 
gifted investigator in the laboratory can be assisted in 
many ways by the workshop, but had otherwise best 
be allowed a free hand. There are, however, many of 
the rank and file in the scientific army whose work is 
most effective when not too independent. It is between 
them and the workers in the workshop that we desire to see 
& more intimate connection. The value of the work done 
during his scholarship period by a research scholar is often 
much determined by the suggestions made to him in its 
selection by the teacher or director of the laboratory in which 
he works. He may be set to carry out a very useful piece of 
work, or he may be wrongly directed to expend strength on 
some unfruitful work. The elaborate and systematic way in 
which the Berlin Reichsanstalt investigators have studied the 
Clark and Weston standard cells, the production of per- 
manent resistance alloys with zero temperature coefficient, 
and other similar work has born fruit in information of the 
greatest commercial value. There is no need to particularise 
in regard to requirements. There can be no doubt, however, 
that a closer contact between the research work conducted in 
the laboratory and that required in the workshop would have 
beneficial results. 

As regards the special subjects in which our readers are 
interested we cannot but think that the Institution of Elec- 
trical Engineers might be utilised as a means of communica- 
tion, to make known the opinions of those most closely 
engaged in electrical manufacture, concerning the kind of 
information which might be sought with advantage in the 
laboratories equipped for research. That advice could often 
be supplemented by practical assistance in affording 
specimens, samples or machines for test, and if it could be 
carried out with such precautions as to avoid merely 
making comparisons between the productions of different 
manufacturers, and only for the purpose of affording 
information useful to all, it might be the means of advancing 
both the knowledge which is desired by the student of pure 
science and that necessary for the improvement of our manu- 
facturing skill. 


Now of the current. from it, and resists the flow towards it. 
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EXPERIMENTS ON ALTERNATE-CURRENT ARCS 
BY AID OF OSCILLOGRAPHS. 
(Concluded from page 896, Vol. XLII. 


Section 9.—Arcs BETWEEN CaRBoNs AND METALS. 


In these experiments the carbons and metals used were of 
the same diameter (6mm.), the circuit having very small self. 
induction. Numerous curves are given for various metals, 
but in consequence of the melting of the metals, the arcs were 
too transitory to permit of electrical measurements being 
taken. We reproduce in Fig. 6 the diagrams corresponding 
to experiments 172, 173, 177 and 179, which are typical of 
the more striking features in this series. Experiments 172 
and 173 are with copper electrodes and 177 and 179 with 
zinc. In 172 the current was about 16 amperes, with a 
“short bright arc like a carbon arc." In 178 the current was 
13 amperes with a ‘short green arc." In experiments 177 
and 179 the arc was purple and very difficult to maintain, 
owing to melting of the zinc, while a white substance was 
deposited on the carbon, and appeared to insulate its end, and 
prevent it burning away. Diagram 177 shows how a zinc 
arc went out. 

The curves which are very singular in shape may be broadly divided into 
three main types. The first type (experiments 172, &c.) occurs with very 
short arcs, generally less than O°Omm., and we think it is produced when 
particles of carbon are deposited on the metal. The second type is found 
when the arc is longer, about 0°5 to 1'Omm. (experimenta 173, &c.), and is 
by far the most general form of the curves. The third type occurs 
only in a few cases, notably with zinc, iron and phosphor-bronze (experi. 
ments 179, &c.) 

When the current is zero the P.D. are and P.D. dynamo curves coincide, 
so that during this time our three-wave forms are reduced to the P.D. 
dynamo curve, which is identical with the P. D. arc curve, and the zero line 
which is also part of the current curve. 

Our ware forms establish the fact that, in most cases of an are between 
carbon and metal, there is a complete interruption of the current over more 
than half the period, this interruption occurring when the carbon is positive, 
the P. D. beticcen the electrodes attaining a high value during the stoppaye of 
the current. 

Thus our wave forms explain the observations of Dr. Sahulka, who 
pointed out that, in addition to the alternating P. D., there seemed to exist 
a P. D. in a constant direction between the electrodes, and of M. Arons, who 
found that a larger current flowed if the metal was positive. 

There is a striking similarity between some of our curves and those 
obtained by Messra. Archbold and Teep!e* in their experiments on the 
alternating arc between a metallic tall and a metallic point, the ball cor- 
responding in its effect on the wave forms to our metal electrode. 

This suggests that the more rapid cocling of one electrode racilitates the 
And this con- 
clusion is borne out by the fact that, enlarging the diameter of one carbon, 
in an are between carbon electrodes, has the same kind of effect as chang- 
ing the carbon for a metal. A still more direct confirmation of our sup- 
position is given by the experiment of Messrs. Cross and Shepard, f who 
cooled the positive crater of a direct current arc, and found a considerable 
drop in the P.D. between the carbons. 


Section 10.— Tuc ENCLOSTD Arc, - 
(Fig. VII. and Table VII.) 
In order to study the effect of an enelosed arc on the wave 
forms, the authors experimented on an 8:5 ampere Davy" 


Table VII.— Davy Enclosed Arc. 


Carbons, 13mm. diameter. Choking coil supplied with lamp, and the 
regulating coils of lamps in series with are, in all the experiments. 


On Ferranti alternator, Frequency, 100 O per sec. 


— — 


| P.). 
P. D. between Powe) |P 
Exp alternator Carbons. | Current termin'ls ^^ En 
No. terminals. Both feng th: Amps. | of are. Me, [actor 
: ` Mm B5 (ee Watts. Arc. 
Volta. 3 Volts. 
187 100 Cored “Siemens "| 10 84 10:5 512 |0:915 
in Davy enclosed | 
188 82:5 |Cored' Siemens 10 85 | 422 538 | 0:945 
in hand lamp | | 
On Pyke and Harris alternator. Frequency, 97 per sec. 
189| 99 Cored"Siemens"| 11 | 83 | 7r6 | 555 [0935 
in Davy enclosed i | 
190 79 Cored “ Siemens“ 10 8:5 452 347 |0945 
in hand lamp | 
191 106 | Solid“Apostle”| 4 | 85 | 756 | 460 |0715 
in Davy enclosed | | 
192, 915 Solid “Apostle”! 4 85 614 439 084 


in hand lamp | | | 


* American Journal of Science, 1891. 
t American Academy of Sciences, 1896, p. 227. 
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lamp.“ The experiments were carried out in the same 
manner as before, though the choking coil supplied with the 
lamp, as well as the regulating coils of the lamp, were always 
in series, but the potential difference curve for the arc did not, 
of course, include the drop over the regulating coils. 

The experiments were tried on both the alternators, first with the 
Siemens cored carbons as supplied with the lamp (experiments 187 and 189), 


and afterwards an attempt was made to use both solid Apostle” carbons. 
This we were only able to do when using the inductor alternator (experi- 


the are is to produce a high peak on the P. D. are wave, with but small effect 
on the current ware; this is exceedingly marked in the case of solid 
* Apostle " carbons (experiments 191, 192). We have previously found 
that the front peak is due to the resistance of the gaseous column, and it, 
therefore, appears as if enclosing the arc increases the resistance of this 
column. The change produced by enclosing the arc on the R. M. S. value of 
the P.D. between its terminals for the same length and current is very 
marked, this increase being no less than 65 per cent. with the cored carbons 
supplied with the lamp. 

In all cases, enclosing the arc has reduced the power factor, and increased 
the stability of the arc. | 


On Ferranti Alternator. 


Top Electrode Wire of Metal, 6mm. diam. 


DE P.D.dynamo 
; tS Current 


P.D. arc. 


Copper Typer 


FX P.D.dynamo 


g. Current 
' > P.D. arc. 


Copper  Type2 


Resistance in Series, 3:9 ohms, 
Bottom Electrode, Solid Carbon, 6mm. diam. 


Frequency about 100 ~ per tec. 
Top Curve is Metal Positive. 

P.D.dynamo P dli 
Current D 


os. 
- 42 
33 8. 
` >> 8 
Y oe 
. rs 
Zinc Nt 1 
Type 3 shewing how arc went out f z E z 
3 Sa 
g o M 
P. D. dynamo 2 8 
Current 8 Š 
a >, á 
P.D. arc. aii 
ee = 
FAS 
. 
ER 
o zz 
2 


Zinc 


Fic. 6. — Ares between Carbons and Metals. 


On Ferranti Alternator. 
Frequency, 100 w per sec. 
Carbons, 13mm. “ Siemens,” both cored. 


D ` 
* 


* a ^ f ' 
^ ` ^ 7 
1 7 
" IT 
* d f 
* LJ 
* / 
. 7 


Arc length i0 mm. 188 


On Pyke and Harris Alternator. 
Frequency, 97 w per sec. 
Carbons, 13mm. '* Siemene," both cored. 


P. D. dynamo 
Current. 

F.. e. 
— 


P.D.dynamo /| | 


— P. D. dynamo b 

r: " , s . 
i Y Current / R60 V ED j 
i * * : x . P. : : M 
P.D. arc P ond uer D. arc j 

F ; ^ — r 

J ^ j £ AN / 

-— amm qro —— d ’ , 


Arc length ro mm. 


On Pyke and Harris Alternator. 
Frequency, 97 M per sec. 
Carbons, 13mm. “ Apostle,” both solid. 


| Note :- P. D. dynamo scale changed 
to imm. 12 volts 


10 volts. 
10 volts 


Davy Encloscd Arc. 
Scales 
lmm. 
lmm.— 2 amps. 


For P.D. Dynamo, 1mm. 
„ P.D. Are, 
» Current, 


139 
— 


Note -P. D. dynamo scale changed 
| to imm. 12 volts 


/— — —P.D.dynamo ^^ 
pa. Current A 


Same Carbons in Hand Lamp. 


t 


" d 
J 


Arc length 4mm. 


Fia. 7.—Davy Enclosed Are. 


ment 191), as the available E.M.F. with the Ferranti was insufficient for 
stability. After obtaining the wave forms with the carbons in the 
enclosed lamp, the experiment was in each case repeated with the same 


carbons in the hand lamp (experiments 188, 190, 192), every condition of | 


the circuit remaining as before, i. e., the regulating coils of the lamp and 


the choking coil were kept in series, and the arc length and current were 
brought to appreoximately their former values. The P.D. arc curve was 


taken between thee terminals of the hand lamp. 
A comparison of the two seta of curves shows that the effect of enclosing 


* The Electrician, Vol. XL., pp. 2 and 71. 


Secrion 11.—MiscELLANEOUS EXPERIMENTS. 


To imitate the conditions (often obtaining in practice) of an 
arc on the same circuit with incandescent lamps an arc was 
tested in parallel with a non-inductive resistance between the 
dynamo terminals, and was found to exercise the same 
reaction as usual. In some further experiments four hand- 
regulated arcs, one being used as a test arc, were run in 
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series. Some curves and tables are given, but the general 
conclusions are that— 


The reaction on the P.D. test arc curve are larger than that produced 
. on it when there are no other arcs in series. The effect on the P.D. 
dynamo wave is similar to that on the test arc, and the current tends to 
keep a small value for a considerable part of the period, The solid- sel 
and cored arcs also react on the wave forms to a greater extent than when 
one arc is used alone. 


The authors then describe their experiments on— 


Direct Current Hissing, Solid Arc. 


In many of the P.D. arc wave forms which we have obtained there is a 
waviness in the horizontal part of the curve, and this in nearly all cases 
corresponded with the arc hissing. and we thought, that there was some 
connection between the hissing and the waviness.* We therefore tried 
some experiments to see if the oscillograph could delineate the variations 
of P.D. and current which sre known to exist when the direct current arc 
hisses, Two records (Fig. 8) were obtained for direct current solid arcs 
(experiment 199), for a hissing are of no visible length, and (‘experiment 
200) for a longer are which was hissing steadily. These records show 
clearly the variations in P. D. and current which occur when the arc hisses, 
and the similarity to the waviness, in some of our alternate current wave 
forms, confirms us in the supposition that this waviness is due to the arc 
hissing. In some of our alternate current wave forms we have found T 
waviness in the P.D. curve on one side of the zero line only, and this 
indicates that the arc hissed only when the current was flowing in that 
direction. 

The frequency of the oscillations in the P.D. and current of the hissing 
arc between solid carbons (experiment 199) averages about 1,000 per 
second: and it is of interest that these oscillations occur, so thut an increase 
of current is accompanicd by a decrease in P. D. The larger irregular 
variations (in experiment 200) seem to be due to the arc trying to pass 
from the hissing to the silent state and returning to the hissing state again. 


Arcs between. Unequal Carbons. 

We have recorded the wave forms for an alternate current arc burning 
between two solid carbons differing greatly in diameter. Two pairs of 
curves were obtained (Fig. 9), the first (experiment 201) was for P. D. arc 
and current when the smaller carbon was at the top, and the second pair 
(experiment 202) was for the same carbons with the larger one at the top, 
the other conditions remaining the same. This reversal of the position of 
the carbons was made to eliminate a possibility that the observed effects 
were due to the position of the carbons and not to their difference in sizes. 

The curves show that the two halves of the wave forms on opposite sides 
of the zero line are not identical, the current being larger and the P.D. 
smaller when the large carbon is positive, and that this effect is indepen- 
dent of which carbon is uppermost in the arc. These results agree with 
those found by Messre. Jamin and Maneuvrier and by M. Blondel. 

This last result was obtained before we commenced using an oscillograph, 
and is by the Joubert contact method. 


Direct Current Hissing Arc. 


Carbons * E: solid 


Lengtb, 0mm. 


[11 
Jum. Apostle,” Resistance in Series, 2°2 ohms. 


Length, 1‘6mm. 


Current |. o cm m PDC eee D. arc. 


Current 


P.D. arc. 


Zero Line Zero Line 


Scales: —P.D. Arc, 1mm. = & volte, Current, Imm. = 2 ampe. 
Fic. 8. 


In experiment 201 (Fig. 9) the arc was hissing, and its 
potential difference was 53:6 volts and current 18:8 amperes. 
In experiment 202, the arc also hissing, the potential difference 
was 598-6 volts and the current 18:5 amperes. Curve a, 
Fig. 10, gives the open circuit curve of the Pyke and Harris 
alternator employed, curves b and c being respectively the 
potential difference and current curves of this machine when 
sending current through a non-inductive resistance. The points 
on these curves are by the Joubert contaet method, while 
the curves themselves were delineated by the oscillograph. 

We quote the following in full :— 

Stability. 

The stability of the arc, considered as an electrical phenomenon, is greatly 

increased by a large impressed E. M. F. in its circuit, and with the alternate 


* This waviness has almost entirely disappeared in the reproduction of 
. the wave forms, 


current arc the necessity of this E.M.F. is greatest when the instantaneous 
value of the current is small, so as to reduce the time during which the arc 
is extinguished in each period. This time of extinction is very important, 
for the P. D. between the carbons required to re-light the arc increases 
rapidly with the duration of the extinction. A high E.M.F. may be 
impressed on the circuit if we use sufficient resistance or aelf-induction in 
series with the arc, the latter giving the greater stability, as it ensures a 
high E. M. F. when the current vanishes. Self- induction has also the advan- 
tage over resistance, that it wastes no power in itself ; but it may impair 
the efficiency of the generator by causing the current to lag. 

The position of the self-induction, or of the resistance, in the circuit, 
seems of very little importance. so that the use of an inductive alternator 
or of a transformer gives stability: if, added to this, the machine or trans- 
former possesses a very drooping ‘characteristic, then sufficient stability may 
be obtained without the addition of outside self-induction or resistance, 

The reduction of frequency lengthens the time of extinction, and reduces 
the stability, so that, for a given circuit and impressed E. M. F., there is a 


Solid Arc. Unequal Carbone. 


On Pyke and Harris Alternator. 


Frequency. 95 p. p.. 


E 2 Apostle.) 
8 g Carbons : 
NN y et Top, 18mm. 
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LI 
od 2 
201 & 202 
Resistance in Series, 0°25 Ohins, 
Fic. 9. 
limitiog frequency, below which a given are cannot be maintained ; this 
limiting frequency being higher with solid than with cored carbone, It 


must not, however, be forgotten that high freyuency arcs are less etticient 
than low ones. 

The effect of the nature of the carbons on the stability is very marked, 
cored and solid-cored arcs being very stable, while solid arcs are much lesa 
so on the same circuit and for the same arc length and current. 

The vapours of foreign substances introduced into the are generally seem 
to increase its conductivity during the extinctions, unless they are 
present in the metallic state. This increases the ease with which the are 
relights, and improves the stability. The addition of a compound of 
sodium cr of potassium is very effective, and it is probable that the stability 
of the cored arc is largely due to the presence of these bodies. These sub- 
stances, however, lower the P. D. at which the are burns, and a low voltage 
of arc i8 generally lees efficient than a high voltage one ; so that the gain in 


Fic. 10, 


stability by this means is probably accompanied by a loss of efficiency. 
Any attempt to increase the stability of the alternate current arc, by adding 
resistance or self-iuduction in series, or by changing the frequency or the 
nature of the carbons, usually either wastes more power in the circuit. or 
decreases the efficiency of the alternator or of the arc. ‘Thus, increase of 
stability by these methods may result in decrease of etticiency of the 
whole arrangement as a me ins of producing light. The poatr factor of an 
arc of medium length gives an idea of its stability, as a low power factor 
usually arises from the time of small current being considerable. With 
increase of arc lengtb, however, the power factor improves, while the 
stability becomes l ss; and enclosing the arc improves the stability, but 
reduces the power factor, 


The best means of securing stability in practic? seem to be: First, ifthe 
circuit supplies arcs only, to use an inductive generator or transformer “with 
a drooping characteristic. Second, if the arcs arc supplied From a constant 
pressure circuit, to use a transformer as above or sel uni ue tion in series with 
the arc. In either case the use of carbons, as hard and as free from fcreign 
substances as is consistent with stability, is advisable so as to increase the 
luminous efficiency. 
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Conclusions. 


l. If a resistance iu any alternate-current circuit is replaced by an arc 
which transmite the same R. M. S. current: the wave forms of P. D. between 
its terminals, and current through it, are no longer the same; and the 
R. M. S. value of the P.D. between its terminals is increased. 

2. With high-voltage solid carbons, and small self-induction in the 
circuit: the P.D. arc wave is flat topped, with high front and smaller back 
peak ; the current remains small for a considerable part of the period ; 
the power factor is low; and the arc is unstable. 

3. With high-voltage solid carbons, and considerable self-induction in 
the circuit : the P.D. arc wave is rectangular, with much smaller peaks ; 
the current no longer remains small for any sensible time ; the power 
factor is higher ; and thearc is much more stable. 

4. With soft-cored carbons, the reaction is generally small ; the P.D. arc 
wave has a dent in the front side ; the power factor is nearly unity ; and 
the arc is very stable. 

5. With one solid and one cored carbon the reaction is intermediate. 
At any instant the nature of the carbon which is positive determines, to & 
large degree, the reaction at that time, 

6. Increase of arc length with solid carbons first increases both peaks 
on the P.D. arc wave until the hissing point is reached ; further iucrease 
of length produces a high front peak and no back peak. Very long arcs, 
with all kinds of carbons, give a P.D. arc wave with a large front peak. 
The power factor, with solid carbons, decreases with increase of length up 
to the hissing point, and then increases; with cored carbons the power 
factor is generaliy higher for longer arcs. 

7. The large front peak on the P.D. wave for long arcs is due to the high 
resistauce of the gaseous column after each extinction of the arc. 

8. The distribution of the fall of P.D. in the alternate-current arc is 
similar at any instant to that in the direct-current arc. 

9. Resistance in series has little effect on the P.D. arc curve, but causes 
the current wave to become more like the open-circuit wave of the 
particular machine ; the larger the resistance, the greater this effect. 

10. Lowering the frequency increases the reaction, increases the peaks 
with the solid arc, and the time during which the current is small, in all 
cases. It reduces the power factor and the stability, but improves the 
efficiency. 

11. With transformers having a very small magnetic leakage—that ie, 
designed to give constant secondary P.D., the distortion of the secondary 
wave forms is accompanied by a similar distortion of the primary wave 
forms. With transformers having a large magnetic leakage, and intended 
to give cons:ant cürrent, the distortion is not appreciably transmitted 
from the sec: ry to the primary circuits. 

12. The di.t:1tion of the wave forms by the arc occurs with all makes of 
carbons, the al. unt depending on the hardness and the impurities con- 
tained. 

13. Foreign bodies in the arc generally reduce the reaction, and lower 
the R.M.S. value of the P.D. for a given length and current. Small quan- 
tities of the salts of the alkali metals may be used to lower the voltage at 
which the arc burns; but they probably also reduce the efficiency. 

14. Arcs between carbons and metals are generally unilateral, the 
current flowing much more easily from the metal to the carbon. 'The more 
rapid cooling of one electrode facilitates the flow of the current from it, 
and resists the flow towards it. 

15. Enclosing the arc increases the reaction, the front peak on the P.D. 
are wave becoming more marked. The R. M. S. value of the P.D. is raised, 
and the power factor reduced. i 

16. The reaction still occurs when the arc is only part of the load on the 
alternator. : 

17. The reactions are more marked with arcs in series. 

18. With arcs between unequal carbons the current is larger when large 
carbon is +. N 

19. When the direct current arc hisses, the P. D. and current vary 
rapidly ; these variations, in the case of a solid arc, had a frequency of 
1,000 per second, and take place so that an increase of current is accom- 
panied by a reduction of P.D. 

20.. In all questions relating to the alternate current arc, the distortion 
of the wave forms by the arc must be taken into account, as these 
distortions considerably affect the efficiency, the stability, and the power 
fac'or. 


THE PACIFIC CABLE COMMITTEE'S REPORT. 


The long-delayed report of the Pacific Cable Committee, 
appointed in 1896, was issued yesterday rir The 
Committee were: The Earl of Selborne, Mr. G. H. Murray, 
Sir Donald Smith, Bir Mackenzie Bowell, Sir Saul Samuel, 
ihe Hon. Duncan Gillies, and the Hon. A. G. Jones. The 
Committee ‘recommend that the route should be from 
Vancouver via Fanning or Palmyra Island, Fiji and Norfolk 
Island, branching from the last-named to Queensland and 
New Zealand. The length of the cables would be, roundly, 
8,000 nautical miles, and the longest section—from Vancouver 
to Fanning—3,560 knots. With a core of 552lb. copper, and 
368lb. gutta percha for the longest section, giving a speed of 
40 paying letters per minute, the Committee estimate the 
cost of tha cables, with 10 per cent. of slack, at £1,500,000. 

On this basis, taking the interest at 24 per cent., allowing 
£15,387 for sinking fund to replace the capital in 50 years, 
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£22,000 for working expenses, and 470, 000 — which it is 
estimated would entirely replace in 40 years, as might be 
found necessary from time to time, the whole of the original 
sections with new cable the total annual expenses would be 
4144, 887. 

With a cable rate of 8s. 8d. per word, making the through 
rate 48. 9d. as at present, and taking the traffic at 750,000 
words (between one-third and one-half of the traffic for 1896), 
the revenue for the first year would amount to £121,875. Ifthe 
cable rate were 2s. per word (through rate 3s. 6d.) the receipts 
would be £75,000. At the higher tariff there would be a 
surplus of £88,550 on the first year's working. If the rate 
were 2s. there would be a loss of £85,000 on the first year, 
and it would become a paying concern in the fourth year. 

It is recommended that the cable should be owned and 
worked by the Governments interested. The Committee urge 
the necessity of & duplicate cable, in view of the injury which 
would ensue from prolonged interruption. 

In the event of two cables being laid, assuming the tariff to 
be 2s., and taking the annual increase of work at 10 per cent., 
it would be ten years before the annual receipts would exceed 
the expens.s. 

So far the Committee's report. 

There are few points to comment upon. First, 10 per 
cent. is not enough of slack for depths which admittedly may 
exceed 3,000 fathoms. Next, it is a considerable assumption 
that, with a maximum speed of 40 paying letters per minute, 
the new line would carry 750,000 words per annum in com- 
petition with triplicate cables to Australia, working at very 
much higher specds. Then, if duplicate cables were laid, and 
in 10 years the revenue and expenditure balanced, the traffic 
would by that time have increased 100 per cent., and another 
cable be necessary, involving a further loss. 

The repcrt contains no reference to the volcanic nature of 
much of the Pacific bed, or to the great danger from this 
cause to single or even duplicate lines, 8,000 miles in length. 
It should not be forgotten that three cables over the same 
route, but covering a width of over 100 miles, have been 
simultaneously interrupted by earthquake. 

The above digest and comments upon the Committee's 
disappointing report are much condensed, and we may return 
to the subject next week. 


PHYSICAL SOCIETY. 


At an ordinary meeting held on April 21st, Mr. T. H. Blakesley, 
Vice-President, in the Chair, Mr. C. S. WHITEHEAD read a matli- 
matical Paper on 


“The Effect of a Solid Conducting Sphere in a Variable 
Magnetic Field on the Magnetic Induction at a Point 
Outside.” 


It is an investigation of the magnetic induction at a point outside 
a solid conducting sphere when magnetic disturbances are taking 
place in the dielectric envelope. An expression is given for the 
maximum value of the magnetic induction when the sphere becomes 
au infinite plate, and the inducing system consists of an alternating 
current in a circular circuit, whose plane is parallel to the plate, i. e., 
when the maximum value of the induction tangential to the surface 
is zero. A second expression gives the maximum value of the 
magnetic induction normal to the surface for a point at considerable 
distance from the axis, and just outside the plate, In this latter ca:e 
the maximum value of the induction tangential to the surface appeara 
asa function of the maximum current of known frequency in the 
inducing circuit, the various dimensions in space of the system, and 
the permeability and specific resistance of the plate. From these 
equations, taking the most authentic values of the involved constants, 
the maximum magnetic induction normal to the surface for a sea- 
water plate is 44 times as great as it would be for an iron plate, 
and more than 3,000 times as great as it would be for a copper plate. 
The Paper also shows that, for the purpose of induction telegraphy, 
to get the best effect, the receiving coil should haveits plane vertical 
— not horizontal, firstly, because the distance of the inducing circuit 
from the surface of the plate must in practice be small compared 
with the distance of the point from the axis, so that the maximum 
normal induction is small compared with the maximum tangential 
induction ; and, secondly, because the maximum normal induction 
varies inversely as the fifth power of the distance of the point from 
the axis, Whereas the maximum tangential induction varies inversely 


as the fourth power of that distance. In conclusion, Mr. Whitchead 
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applies his formule to the practical case mentioned by Prof. Lodge 
in the Journal of the Institution of Electrical Engineers, February, 
1899, p. 805 (The Electrician, Vol. XLII., p. 270). Prof. Lodge there 
describes a horizontal receiving circuit, aud states that, with no 
condensers in the circuit, he “was not usually able to hear anything” 
in the telephone. Mr. Whitehead calculates that, under such condi- 
tions, the theoretical value of the current in Prof. Loclge's horizontal 
secondary is 0:066 micro-amperes ; but that, with a vertical circuit, 
the received current would have been 33 — nilli-amperves. 

Mr. BLAKESLEY observed that, as a rule, experiment preceded theory. 
He eongratulated Mr. Whitehead upon haviug settled, from theoretical 
consideratione, that the vertical position of the receiving coil is best. 

Prof. EVERETT said that the very elaborate method of analysis adopted 
in the Paper appeared to be very clearly stated. He would like to know 
whether the inducing coil ought to be vertical as well a3 the receiving coil. 

Mr. APPLEYARD thought that experiment had left no doubt as to the 
best position of both coils. The early investigations of Mr. Willoughby 
Smith, and the later work of Mr. H. R. Kempe and Mr. Preece, had proved 
that for the best effect both co'ls should be vertical. But large vertical 
coils were difficult to fix aud expensive to maintain. It was this reason, 
probably, that led Prof. Lodge to try what could be done with coils placed 
horizontally. 

Mr. WHITEHEAD, in reply, said that his formule only applied to a 
horizontal inducing coil. He had not worked out the case of what would 
happen if the inducing coil itself was vertical. In the Flat-Holm experi- 
ments both circuits were straight wires with their ends to earth, so that 
they really amounted to vertical coils. 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 
New York, April 14, 1899. 

Consolidation of Independent Telephone Manufacturing 
Interests.—A movement is on foot to consolidate the indepen- 
dent telephone manufacturing interests of the United States, 
for the alleged purpose of meeting the Dell Company on its 
own ground. It has been more or less of an open secret in 
electrical circles, and plans of this character were suggestel 
as far back as last August, but not until the present year did 
any actual work begin to show. <A new company is about to 
be organised, under the laws of New Jersey, and it is stated 
by those having the matter in chargs that it has over 20 
options on manufacturing plants, east and west. It will deal 
on broad and fair lines with the entire independent field, 
making no attempt whatever at despotism in control, or at 
extortion in the sale of apparatus. It will serve all the 
exchanges that now exist, and all that are still to be 
established. There are over 2,020 inde pendent exchanges in 
the field, but they are, at the furthest, removed from stand- 
&rdisation of apparatus, and one of the first steps will be in 
this direction. Apparatus and construction will be standardised 
and brought to the highest degree of efficiency. The new 
company will furnish such apparatus, at moderate prices, to 
all who desire to purchase it. It will also engage in con- 
struction work, and, with its ample resources, will assist in 
the development of the field wherever financial aid is 
necessary, not only for the equipment of central exchanges, 
but for the building of toll lines. The new company, it is 
etated, will control at the start 85 to 95 per cent. of the 
independent telephone manufacturing business. The majority 
of the concerns involved in the proposed consolidation are 
very reticent on the subject, but the facts stated above are 
given out on the best of authority. In this connection it is 
interesting to note that since the beginning of March up to 
April 4th, 73 new telephone companies have been incorporated 
in the United States, with an aggregate capital of nearvy 
$1,000,000, and it is estimated that by the end of next year 
more than a billion dollars will have been invested in the 
telephone alone, and that it will give employment to 750,000 
people in one way or another. 


Vaudeville Performances on Trolley Cars.—The insatiable 
craving of New York-rs for novelty is proverbial, and novelty 
is promised for the shifting crowds this summer that is 
decidely unique. It is nothing more nor less than providing 
continuous vaudeville performances on trolley cars running 
between New York and Coney Island, at the seashore. The 
proprietors of a music-hall in New York city are the originators 
of. this idea, and are now having built, especially for this 
Fervice, two cars which will be:fitted up in an elegant inanner. 


These cars will be upholstered with regular theatre chairs, 
and will have a seating capacity of 60 persons. A platform 
will be erected at one end for the performers, and the managers 
promise to produce performances of the highest class. The 
trip from the Brooklyn Bridge to the seaside will occupy a 
trifle less than an hour, and a fare of 25c. will be charged. 
The service will begin on May 17, and as Coney Island is an 
extremely popular resort in the summer time, there is no doubt 
that this innovation will be liberally supported. 


April 21, 1599. 

The New York Underground Railway.—The proposal of the 
Metropolitan Strect Railway Syndicate of this citv, which was 
submitted to the Rapid Transit Commission recently, and 
having for its purpose the building of the underground rail- 
way, which enterprise has been under consideration for several 
years, was withdrawn on April 17. This determination was 
reached at a recent conference between the two parties, 
bezause of the publie opposition that has developed to the 
terms of the proposal. The numerous object'ons recently 
urged against the granting of an underground railway fran- 
chise to any corporation without compensation to the citv, 
and also granting such a franchise in perpetuity, convinced 
Mr. W. C. Whitney, who is at the head of the Syndicate, aud 
his associates that the arrangement proposed by them could 
not be carried out without a hard fight. The rapid transit situa- 
tion in New York is, therefore about as chaotic as it ever was. 


Test of Pole Insulators.— Careful tests of pole insulators 
made by Mr. F. W. Jones, electrical engineer of the Postal 
Telegraph Company, have shown that when newly put up, 
porcelain telegraph insulators ave from four to cight times 
better than glass, but that along railroads and in cities smoke 
forms a thin film upon either material indiscriminately, so that 
at the end of a few months their insulating propert es are 
nearly alike. On pike lines, away from railroad tracks, the 
porcelain insulators maintain a higher insulation than glass in 
rain, but in fine weather not so high. As a rule, in this 
country, the defective insulation, due to the use of giass insa- 
Jators, 13 one of the smallest of the difficulties encountered in 
working telegraph lines. On turnpikes the working is far 
more seriously impeded by the coutact of tree limbs with the 
wires during the spring and summer, owing to the impossi- 
bility of securing the consent of farmers to properly trim the 
trees. Trees may be trimmed so that their limbs are perfectly 
clear of the wires in dry weather, but when the brauclies are 
loaded with moisture they will bend down and make contact 
with the wires, and stay in that position until the moisture 
upon them has been dissipated by the wind and sun. The 
porcelain insulator is not so liable to be broken by s:h^ol boys 
firing stones, and by huntsmen making targets of the insula- 
tors, porcelain not being so fragile as glass, but it is very much 
more expensive. 

Gas Engines for Operating Electric Plants.—Mr. O. iver F. 
Allen gives the result of inquiries sent to 35 users of gas 
engines for operating electrical plants. Of 24 replies received, 
the writers of 15 are entirely satisfied, and have had no 
trouble; four have had some trouble with igniters, one has 
had trouble in starting with a cold cylinder, one engine 
requires too much attention, one is not able to give information 
on account of engines not running yet, one is doubtful and 
one is condemnatory. Seventeen of the engines reported are 
from 125 to 30 u. p. in size, and the owners of the larger 
engines particularly express much satisfaction from their use. 
The gas consumption reported varies from 13:6 to 30 cubic ft. 
per B.u.P, on the basis of 650 B. T. U. of gas. Various makers 
communicated with guaranteed consumption ravging from 
15 to 20 cubic ft. per k. H. p. 

The Telephone in the United States.—According to thie 
annual report of the American Bell Telephone Co. last year 
1,231,000,000 messages were sent. The Company now has 
under rental 1,124,816 instruments. This is a gain of 
205,725 during the year. On January 1 there were 1,126 
exchanges, 1,008 branch offices, and 772.989 miles of wire. 
There was a total of 338,293 circuits, 19,663 employés, an 
465,180 subscribers. The estimated number of exchange 
eonnections in the United States by last account was 
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8,828,070. The cost to subscribers varied from less than 
l cent. up to 9:4 cents. per connection. Trese figures are of | 


great interest when taken in connection with similar statistics 
of telephone service abroad. In 1893 the Bell Telephone Co. 
had, as already stated, 465,180 subscribers, while, according 
to the report, in Germany in 1897 there were only 173,981, 
in France 45,000, in all Continental Europe 458,844, in Great 
Britain and Ireland, at the end of 1898, 108,084. 


CORRESPONDENCE. 


THE THEORY OF THE MARCONI TELEGRAPH. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: If An Interested Inquirer" will attentively read 
paragraphs four and five of my letter to which he refers, he 
will, I think, see why on the inductive hypothesis inductive 
effects may still be given out by the radiators or wings when 
neither is earthed, but both are free in the air. The matter 
may be clearer still to him if you will allow me to reproduce 
a former diagram of yours of the transmitting arrangements 
only, adding to the same the customary two radiators or wings 
W, and W, (see the report of Mr. Preece’s lecture before the 
Royal Institution, The Electrician, Vol. XXXIX., p. 216). 


When the secondary coil S is energised by the closing of 
K the spheres a b of the transmitter, together with the 
wings attached to them, should become equally and oppositely 
electrified, and when K is freed tho two charges should 
neutralise each other through the circuit of S, which offers 
infinitely less resistance than the oil or air space between the 
two spheres. 

If for the upper wing a vertical conductor, also free in the 
air, be substituted the same thing must happen. The latter 
will become similarly charged and inductive in its effect, and 
for this no earth is necessary, as the vertical conductor will 
become electrified in proportion to the capacity of the lower 
wing, the case being analagous to that of two condensers 
joined to the opposite poles of a battery. Theoretically, 
however, it would seem that in order to increase to the utmost 
the power of the vertical wire to transmit inductive rays, it 
should be charged instantaneously to the full potential of the 
current generated in 8, and to allow of this the capacity 
cf W, should be very high or practically infinite, as compared 
with that of W. This condition is most conveniently 
realised, of course, by earthing the lower sphere of the 
transmitter.— Yours, &c., H. W. SULLIVAN. 

London, May 2, 1899. 
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No. 411, Vol. LXIV. 


THE GOYERNMENT TELEPHONE BILL. 


On Wednesday, Mr. R. W. Hanbury, Secretary to the Treasury, 
received a deputation from chambers of commerce and other com- 
mercial bodies, who asked the Government to purchase the National 
Telephone Co.’s undertaking and work it as a portion of the Post Oflice 
department. Mr. C. McArthur, M. P., ae the deputation. 


Mr. C. McARTHUR said the d-putation consisted of representatives of 
chambera of commerce and other mercantile bodies, who desired to protest 
against certain proposals embodied in the Government's Telegraphs Bill, 
on the ground that these proposals failed to meet the requirements of 
commerce, as they authorised the creation of a multiplicity of systems the 
working of which would be vexatious and most unsatisfactory. 

Mr. A. JONES (Liverpool Chamber of Commerce) siid the first action 
towards nationalisation of the telephones was taken by the Liverpool 
Chamber, who pas:ed a resolution declaring the expediency of the Govern- 
ment immediately acquiring the undertaking of the National Tclephone 
Company upon terms just and reasonable between the nation and the 
company’s shareholders. This resolution was sent to all the chambers of 
commerce of the Kingdom, and was very geuerally approved. 

Mr. HANBURY :, But at the meeting of the Associated Chambers the 
resolution in favour of nationalisation of the telephones was put forward 
and withdrawn. This deputation, I underatand, ouly representa a very 
limited number of chambers of commerce». 

Mr. McARTHUR: When the Associated Chambers inet the del- gates 
were not in a position to discuss the Bill just then brought in by the 
Government, and that was the reason why it was not proceeded with. 

Mr. A. JONES said that the deputation represented 22 chambers as well 
as other important bodies. If the municipalities were allowed to establish 
telephone systeme along with the National Compauy and tbe Government 
it would lead to endless confusion. 

Other apeakera followed, after which 

Mr. HANBURY said there was no doubt that a single system, whether 
in the hands of the National Telephone Co. or of the Government or 
any other body, was theoretically aud ideally the best. But when they 
talked of nationalisation, let them see what had been done already. The 
trunk wires, the really national part of the service, had been nationalised 
already. That was, everything not essentially local was already in the hands 
of the Government. But there wa: really no strong and overwhelming reason 
why the local exchanges also should be in the hands of the Government. 
He did not know whether the gentlemen present had realised how esaential 
the telephone service was as a local service at the present moment. Out 
of every hundred messages sent from any part of the country, 98 per cent. 
were purely local messages within the exchange. Hitherto that service 
had been left, not exactly in local hands, but in private handa, and he was 
perfectly willing to admit that the system iu private hands had not worked 
satisfactorily. That was why the Government proposed to put it into the 
hands of the local authorities. The defects of the present system were: 
Firstly, it certainly was anti-national, and not in the public interest, as 
a whole, that the Company should, in any district, be able to give undue 
preferences, that it should be able to give one tradesman a service aud 
refuse it to another. That evil would, of course, be done away with by 
the deputation’s suggested remedy, but it was also done away with by the 
Government proposals, because 4 public body like a corporation would 
never be allowed to give preferences, and it would be one of the conditions 
of the licence that it should be obliged to serve all alike aud upon equal 
terms and conditions. The Government complaint was that the present 
system was insufficient. The object in handing over the work to 
a local authority was to give it to a representative body, represert- 
ing all classes, which would be forced to serve all classe; alike; 
and in their licences they would lay down stipulations which would 
require a local authority to give a service also to those wh? occasionally 
wanted to use it and who would find a toll system very convenient. With 
reference to inter-communication, one of the conditions thit would be 
imposed upon corporations would be that they should charge no terminal 
rates as against one another. The question of way-leaves was fatal to the 
present system. Of course, that could be met by a Government system, 
but this also was equally met by the Government proposale, because 
the local authority would take up its own streets for its own muni- 
cipal telephone purposes ; and, so íar as the municipalities were 
concerned, he was bound to say that it was more favourable tban 
the other system. This was the chief reason why they had dealt 
with London somewhat differently from the other local authorities. 
It was not the Government's intention to sacrifice the rest of the 
country in order to give a good telephone service to London. 
The Government would establish such a rate in London as would fully 
cover the 10 per cent. royalty as in other cases, and pay a fair return for 
the money. London formed an enormous area, which, he was bound to 
say, had been unduly extended in the interests of the National Company. 
The London County Council did not extend over the whole of the area, and it 
had not the control of the streets. Therefore, though headmitted that, ideally, 
the single system might be best, the deputation had not pointed out any great 
advantages which would acrue froin it at the present moment. By 1911 
the Government would be in a totally different position, and if they then 
found that a national system was better they were doing nothing by the'r 
present proposals which would prevent their nationalising the system 
in that year. But he doubted whether it was expedient, unless it wer» 
essentially a national service, to increase the amount of work done by the 
State generally. The Post Office was over-burdened with work in every 
direction, and he did not think it was capable of taking on this enormous 
additional burden. If the telephone service were cast upon the Pust Office 
it would be to the detriment of both postal and telegraph services It 
would also increase enormously the Government staff. On the question 
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of purchase he pointed out that in 1911 no difficulties of purchase arose at 
all. The whole goodwill and everytning except bare plant fell automa- 
tically into the hands of the Government. Was it wiee, when the taxpayer 
would be in that advantageous position in 1911, to anticipate events 
unnecessarily and buy up the Company now upon terms which would not 
only involve buying up all its plant, a good deal of which was a single-wire 
system, and not a plant which the Government or avy municipality would 
be allowed to use, and, in addition, to have to pay for the goodwill and 
other items, which would add so enormously to the cost? What were 
called private wires represented a large portion of the asseta of the National 
"Telephone Co., which were entirely outside the Government monopoly. 
Supposing the Government were to buy up the whole of these wires, there 
was nothing to prevent the Company from starting a fresh competition with 
regard to private wires, Supposing they were to buy up the National Com- 
pany at once, the Government would have to take over all their subrcribers, 
who would object to the introduction of the toll system to bring in the 
poorer class. If this cry of nationalisation was made too loudly it 
might hamper proposals for bettering the present system, because the cry 
was very much in the interest of the Company and of nobody else. If 
the Government bought now they would be buying & monopoly before 
that fair and legitimate competition had come into play. In some places, 
no doubt, the localities would start systems of their own ; but in a much 
larger number of cases the result of giving this power of competing would 
be that the Telephone Company, recognising that it was no longer a 
monopoly, and that, if it did not give an efficient service, the locality 
would be able to run against it, would be ready to make a bargain on 
fair terms. There was an idea in the minds of the Telephone Company 
that if they were only safe over this year and that licences would 
not be granted beyond 1911, every year's postponement would be so 
much gain to them. The Company must not be so deceived. This 
was no party proposal; and he was pot so sure that any Government 
would again offer the exceptionally good terms which the present Govern- 
ment had offered the Company. Then, again, the Government had the 
power—and it would be perfectly fair—to extend the time of the munici- 
palities considerably beyond 1911, and, therefore, the postponement need 
not necessarily benefit the Company. What the Government were doing 
was & gradual step in the direction of nationalisation if practice and 
experiment should proveit necessary. In the meantime, the Government 
would do their best to see that the present subscribers did not suffer, and 
would endeavour to cheapen the telephone service, The Treasury Minute 
on the subject would be published early next week, and he would give 
further explanations when the second reading of the Telegraphs Bill came 
before the House of Commons. 


— 


CITY OF LONDON ELECTRIC LIGHTING CONTRACTS. 


At a meeting of the Common Council last week tlie Streets committee 
reported that they had obtained a further opinion of counsel in regard to 
the electric lighting contracts and recommended that a copy of the opinion 
be forwarded to Sir Courtenay Boyle, with a request that he would delay 
for the present his report upon the recent public inquiry. In addition to 
obtaining Mr. Danckwerts’ opinion, the committee had also consulted Mr. 
Swinfen Eady and Mr. Warrington on the validity of the present contract. 
From the various documents submitted to counsel, and dating from May 19, 
1890 (the date of the first Brush Company's contract with the Com- 
missioners of Sewers), to August 16, 1892 (the date when Ald. Sir Joseph 
Savory was registered as tlie holder of 250 shares in the City of London 
Electric Lighting Co.), the counsel engaged report that“ We have no 
doubt that the contracts between the Brush Company and Messrs. Laing, 
Wharton and Down aud the Commissioners of Sewera, which were trans- 
ferred to the City of London Electric Lighting Co. (Limited) are null and 
void." 

After the committee’s report had been approved a communication was 
read from the City of London Electric Lighting Co., dated April 12 last, 
suggesting a meeting between the Streets committee and representatives 
of the company. 

Mr. TURNER moved that the opinion of the city solicitor should be 
taken, and his advice be acted upon by the Streets committee. 

Mr. BROOKE HITCHING moved that the committee be instructed 
to confer with the company. If the Corporation was ever to possess the 
control of electric lighting in the City of London it was time that these 
negotiations were commenced. The Corporation was at the present time 
in an tnipas«e. 

Mr. MORTON asked the Court not to forget that the Corporation was 
now out of bondage. Having recovered its freedom the Corporation 
should be careful that it did no* give it away again. So far from any 
negotiations having taken place prior to the late inquiry, the company had 
defied the Committee until counsel had declared that the existing agree- 
ment had been rendered null and void. He described how the informal 
meeting at the Guildhall had been arranged between representatives of 
the company and some members of the Streets Committee (sse The 
Electrician, April 21, page 886). He moved that the consideration of the 
letter should be postponed for a month. 

This motion was carried. 

Mr. BROOKE HITCHING aceepted this proposal, and withdrew his 
motion. 

Mr. MOOJEN seconded Mr. Morton’s proposition, and said he regarded 
the company's letter as an attempt to go behind the inquiry held by Sir 
Courtenay Boyle. While the whole question was sub judice it would be 
most irregular to enter into negotiations with the company. 

Mr. Morton's motion for the adjournmeut of the matter for one month 
was then adopted by a sweeping majority. 


PARLIAMENTARY INTELLIGENCE. 


HIGHLAND WATER POWER AND ELECTRICAL 
ENERGY. 


Further evidence was given during the week before the Committee of 
the House of Commons, consisting of Sir J. Kitson chairman), Mr. Warr, 
Commander Bethell and Mr. Maddison, in support of a scheme for con- 
centrating the force of the waters of Loch Ericht and Loch Rannoch. in 
such a way as to produce electrical power for carrying on manufactories 
and other processes in the Highlands of Scotland. 

Mr. EDWARD MANVILLE, re-called, said he had made an additional 
estimate, both for the extra capital cost and of extra charges the:ely 
involved, for transmitting a distance of forty miles as much as would ſe lef: 
of the 40,000 E. H. P. after the transmission losses had been incurred. It was 
necessary to take sume percentage of loss in order to make out an estimate 
of that sort, and he tock it that, altogether, 13 per cent. of energy would 
be lost in the transmission lines, and in the requisite transformation that 
would have to be made in the current. He took the pressure at which it 
would be transmitted at 15,000 volta, a very high pressure, which, however, 
was in ordinary use, notably in Switzerland and in several Continental 
countries. 

Mr. J. D. FITZGERALD: That is the basis upon which we have made 
your estimate of the cost of transmission lines for transmitting 40,000 E. H. P. 
40 miles at 15,000 volts !— Ves; with 13 per cent. loes on the lines of 
transformers. To do this, would require a copper conductor or conductors 
equal in the total to a sectional area of 74 sq. in. of copper 40 miles 
long. In order to make it practicable to use such a large quantity of 
copper as that, I propose that it should be divided into 30 separate 
conductors, each with a sectional area of O 2 of a squareinch. That would 
make in all 1,440 miles of conductors, which would weigh about 
5,750,000 Ibs. Taking the price of copper wire at 10d. per lb., the total cost 
of copper would be £240,000. Then the supporting p les, if made of wood, 
which would be the cheapest material that could be used, supporting these 
conductora at intervals of 35 yards, would amount to £7,500. Each 
so-called pole would consist of three poles joinel by croas arm: in 
order to take the very heavy weight of the conductors, and ther» 
would be 72,000 insulators of the power used for this kind of 
work which would cost at least £9,600. Then it would be necessary to 
have two teiephone circuits costing £800, aud the work of erecting the 
line, and polea taken at £2 a pole, would amount to £12,000, or a total of 
£269,900, for the whole lineof work. Weshould also require transformers 
for raising the current at the transmitting end to 15,000 volta, aud for 
reducing it at the receiving end to probably 2,000 volts ; and thoss traus- 
formers takenat 158. per kilowatt onaccountof their large size would amount 
to £42,750. Then there would be certain wedge gear to be used in connec- 
tion with the transformers which would cost £5.000, making the total 
cost of that part of the installation £47.750. Added to the cost of the 
transmission hire that would make a total of £317,650, to which must be 
added £23,820 for contingencies at the rate of 74 per cent., making a grand 
total of £341,500. 

Mr. FITZGERALD : In making that estimate have you assumed that 
the poles would be carried across private land - Mes I have only estimated 
for the use of bare copper. To use bare copper at that pressure would 
neceasitate the line being carried over private property, in order to comply 
with the regulations of the Board of Trade and that would necessitate a 
strip of land, at least 14ft. wide aud 40 miles or more in length, according 
to whether the country was level or not, that would require to be fenced in. 

Or an ea-ement taken over it - Nes. If the conductors were taken 
along the roadside, and were insulated according to the Board of Trade 
regulations, the price would be quite prohibitive. If taken along the road- 
side the insulation would amount to very nearly £1.000,000. That, of 
course, would be impracticable. 

In your estimate of £314.00) have you made any allowance for the 
purchase of land or ea-ement - NO. The amount of ground required 
at 14ft. would be about 72 acres, but obviously you could not buy 72 acres 
14ft. wide at anything like the price that you could buy 72 acres arranged 
in a square. 

Have you made a second estimate showing what the additional cost per 
E. H. P. would be if the energy were transmitted 40 miles in the way that you 
have deacribed ?—I have. The original estimated cost of the power sold on 
the spot, including interest on £1.000.000 capital, amounted to £2. 1s. 77d. 
Iu the transmission 5,200 E.H.P. would be lost, which is 13 per cent., so 
that to that £2. 18. 7d. would have to be added for that loss 2s. 6d. per 
E. H. p. for generation charges, and Js. 8d. for interest charges. Then the 
interest and maintenance charge on this additional capital for the trans- 
mission line and the transformers would amount to £1. 4s. 6d. per E. H. b. 
per annum, 8o that the £2. Is. 7d. would be increased to £5. 128. Sl., 
allowing 74 per cent. for the maiutenance of the transmission liue of 
transformers and 5 per cent. interest as before. 

By Mr. WORSLEY TAYLOR: I suppose the owners of that 40 miles 
of land would have something to say to a scheme of this kind? I should 
think the land would have to be bought which would not necessitate 
going to Parliament again if the land were bought privately. 

Mr. POPE, G. C.: That is an impossibility. 

Mr. GEORGE ANDERSON, civil engineer, Edinburgh, auther of the 
scheme, expressed his concurrence with the evidence previously given by 
Mr. Reginald E. Middleton, the eminent water engineer. 

Mr. ROBERT RATTRAY TATLOCK, F. I. C., said that in the course of 
his professional practice he bad been frequently consulted in regard to 
electro-chemical processes, which were rapidly replacing the ordinary 
chemical methods. One of the processes to which he referred was the 
manufacture of phosphorus. Half the phosphorus of the world, to the 
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value of £100,000 a year, was now made by the electrical furnace. His 
late partner was the inventor and patentee of the process. In England the 
manufacture of phosphorus had been carried on by the old steam gene- 
ated electrical process. Another process was the manufacture of cyanide 
of potassium, of which at least £200,000 worth per annum was consumed 
in the world. Other manufactures which could be carried out more cheaply 
by electrical processes worked by water-power than by electrical processes, 
in which steam. generated current was employed, were those of caustic soda, 
soda ash and bleaching powder. Then, again, carbide of calcium, which was 
almost at famine price. About a million tons of carbide of calcium was 
told in this country and in Europe, including what was made at Foyers, 
and factories were being put up all over the country for making more of 
it. They would require additional dynamos to make more carbide of 
calcium at Foyers, and in the present state of electrical trade it was 
difficult to get the machines turned out. 

_ Several witnesses were cal'ed on behalf of the promoters to state that, 
in their opinion, the carrying out of the proposed scheme would not inter- 
fere in any way with the fishings or flow of the Tay. 

At the close of the promotera' case, 

Mr. WORSLEY TAYLOR addressed the Committee in opyosition to 
the scheme, arguing that it would be unjust and unprecedented to grant 
the powers asked for to take away the waters of Loch Ericht without 
paying for the solum of the loch and the lands of a private owner. 

Engineering evidence in support of the opposing parties' case was given 
by Mr. GEORGE HENRY HILL and Mr. JAMES WILSON, aud after 
Mr. BALFOUR BROWNE, Q.C., had summed up the case for the Highland 
Works Power Syndicate, who promoted the scheme, the Committee 
deliberated in private. 

Upon the re-ad mission of the parties, 

The CHAIRMAN announced the decision of the Committee—that the 
preamble was not proved. 

The scheme was accordingly rejected. 


LEGAL INTELLIGENCE. 


Cock v. Elieson. 


This case came before Mr. Justice Day and a Special Jury in the Queen’ 
Bench on Monday, and was brought bv Mr. John Cock against Mr. C. H. 
Ainonsonovitz Prosper Elieson, electr.cal engineer, for a specific perform- 
ance, or in the alternative, for damage for breach of agreement dated 
July 30, 1897, whereby plaintiff agreed to purchase, and defendant to sell, 
certain patents in relation to the driving gear and accumulators of motor 
cers. The defence was a denial that defendant was called upoa to carry 
out the agreement as the consideration for i*s performance had not been 
transferred to him. 

Mr. JELF, Q.C., for plaintiff, said that the defendant represented that 
le was possessed of certain valuable patent rights connected with 
the mode of propelling motor cars, and he desired that a company 
should be formed. The agreement was accordingly made between 
him and the plaintiff, dated July 50, 1897, by which Elieson wai to 
make over all those patent rights to Mr. Cock, who was to sell them for 
£2,000 in cash and £53,000 fully paid-up £1 shares in a company which 
was to be formed to work the patents called the Elieson Lamina Accumu- 
lator Co. (Limited). The consideration which was to be paid to Mr. Elieson 
was firat of all a payment of £100 on the signing of the agreement, 10,850 
fully-paid up shares in the Company were to be allotted to him, he was to 
be appointed Managing Director of the Company at a salary of £6(0 
a-year for five years from the date of the incorporation of the Company, 
and a further sum of £400 was to be paid him by the plaintiff out of 
the «um received in respect of the shares of the Compapy. The £100 was 
paid to the defendant on the signing of the agreement, thc Company 
having in the meantime been registered. Mr. Cock entered into an agree- 
ment with the Company, by which he waa to receive a considerable sum 
for making over the rights of the patents to the Company. Mr. Elieson 
became one of the directors of the Company along with Mr. Fradd and two 
or three other gentlemen. The Company was in a position to proceed with 
the busiuesr, but Mr. Elieson, when he was called upon from time to cimo 
to transfer the patents to the Company, made all sorts of excuces: in the 
meantime Mr. Fradd, who was behind the plaintiff, had advanced tome- 
thing like £5,000 in financing the business. In the result it was found 
quite impossible to get Mr. Elieson to sign the agreement and transfer 
the property, and at a meeting of the Directors, held on October 6th, 1898, 
a resolution was passed (Mr. Elieson protesting) to the effect that the 
&olicitor to the Company be instructed to take such legal proceedings as 
he might think fit, to secure the formal transfer of the patents to the 
Company. Upon that Mr. Cock being called upon to carry out the present 
contract brought the present action against the defendant. It was 
suggested by the defence that Mr. Cock was not ready to carry out h's 
part of the arrangement, and that the purchase was not completed by the 
date agreed upon, time being of course the essence of the contract ; but it 
was completed at a date that was perfectly satisfactory to Mr. Elieson 
himself. Again, it was said that these 10,850 shares had not been allotted 
or transferred to him, and therefore the plaintiff has not carried out his part 
of the agreement, but the fact was that these shares could not be trans- 
ferred to the defendant until he had transferred the patents to the 
Company, and the patents were tke very consideration for which the shares 
were to be made over to defendant, 

Mr. MARTIN FRADD said he came to know of the defendant's patenta 
through Prof. S. P. Thompson. The defendant represented that the 
patents were of a valuable kind. Witness found the £100 which was paid 
over under the agreement, and he alko found nearly £6,000 before any 


debentures were issued to him. He became one of the Directors. Mr. 
Elieson was on the directorate, as were also Mr. McKenzie and the Earl of 
Galloway. There were a good many meetings of the Com-auy, and 
questions arose about the making over of the patents on October Cth, 1898, 
witness being in the chair. At the meeting of the Directors, he requested 
Mr. Elieson to assign over the patents to the Company, but he refused to 
do so, on the ground that he had not got the £900, but the £900 was 
to be paid out of the sale of the shares, and the Company could not 
sell the shares until they had got hold of the property. That was the 
difficulty all the way through. They could not reali: e the shares, because 
the Company would not give them over until it had received patent rights, 
for which the shares were to be the consideration. Mr. Elieson wanted to 
be paid the £900 before the thing was done by him which was to produce 
the £900. That absolutely produced a deadlock, and hence the necessity 
of passing the resolution of October 6, 1898. Lord Galloway had but an 
action as a debenture holder, and a receiver had been put in charge of the 
Company's property. 

Mr. CARRINGTON, for the defence, contended that there were no 
grounds for the action. The defendant would, he said, have been only too 
glad to have transferred all his interest to the Compauy, but he was never 
in a position to do so on account of the Company not carrying out their part 
of the agreement. He was to receive certain sums for his patent, but, as a 
matter of fact, he never did receive these sums, and he was, therefore, quite 
right in declining to hand over his patents. He had never heard of a vendor 
who was supposed to hand over his property on the promise that he would get 
certain things. "The shares were never allotted to him, nor was he ever 
formally appointed Managing Director, although he had been paid the 
salary agreed upon for his work. He had only once been called upon to assign 
his patents to the Company, and that was at a meeting just immediately 
prior to the iesue of the writ, and he declined to do so because he had not 
received the stipulated consideration. 

Mr. ELIESON having given evidence, 

The jury found for plaintiff for specitic performance, and also awarded 
him £50 as damages. 

Judgment accordingly, with costs. 


The National Company for the Distribution of Electricity by 
Secondary Generators (Limited) v. John Dixon Gibbs and 
Henriette Onesime Ruelle. 


This case came before Mr. Justice Cozens-Hardy, in the Chancery 
Division, on Friday last, for judgment on a point raised during the hearing 
on 17th and 18th ulto., in an action brought by the plaintiffs for specific 
performance of two agreements (see The Electrician of 21st ult.) The 
facts sufficiently appear from the judgment. 

Mr. Justice COZENS-HARDY said plaintiffs in the action con!racted 
on May 25, 1885, to purcha:e certain letters patent fcr a large sum of 
morey. The vendors were Gaulard, who died in 1888, and the defendant 
Gibls. Gaulard's administratrix (Madame Ruelle) was a defendant to the 
action. It was admitted that plaintiffs had settled their disputes with 
the defendant Gibbs, and it was, therefore, unnecessary for his Lordship to 
coasidcr the action, except as one between plaintiff, who were the 
purchasers, and defendant Ruelle, who was the administratrix of 
Gaulard, one of the vendors. Plaintiffs asked that defendant might 
be ordered to assign and transfer to plaintiffs the letters patent, 
and they also claimed damages and breaches of agreement and 
warrant. At an carly stage it became apparent that there was a 
serious question whether plaintiffs had any right against the defendant 
Ruelle, and, with the approval of the parties, his Lordship thought it was 
convenient to deal separately with this point. The short point for his 
decision was whether Gibbs, the surviving patentee, was not the only 
per: on having anything to assign and the only person liable to pay damages 
for breach of contract and warranty. It was admitted that all the patents 
were granted to Gaulard and Gibts and not to either of them separately, 
and it was not alleged that their rights intcr se—whatever they might 
have been originally — had since been varied, except so far, if at all, as they 
were varied by tbe contract. The first question was as to the ratureof the 
interest of the patenteer. The patent dated September 13, 1882, was in 
the usual and universal form in the case of a grant to two patentees. It 
recited that Gaulard and Gibbs had presented their petition, and that 
they were the firat and true inventors, and that they had prayed Her 
Majesty to grant unto them, their executors, adminis‘rators and assigns 
ber Royal letters patent for the sole u e, benefit, and advantage of the 
gaid invention within the United Kingdom for the term of 14 years. On 
the construction of this grant, his Lordship thought the two pat:ntees 
took a jo'nt interest which passed by survivorship to Gibbs on the death 
of Gaulard. In his opinion, the grant created a joint tenancy or joint 
interest, and not an interest in common. lt followed, therefore, 
that in his opinion, Gau'ard's representative was not a proper 
party to the action, in so far as it sought an order for the assign- 
ment of the patents, inasmuch as the whole interest in the patents 
was vested in Gibbs as the survivor of the two joint patentees. 
The second and more difficult question was, as:uming that Gibbs 
and Gaulard were jointly interested in the patents, what was the 
nature of the obligation created by Clause 7 of the agreement? Was it 
merely a joint covenant? In which case the only person who could be 
sued upon it would be Gibbs, as the survivor, cr was it a several 
covenant, or a joint and several covenant, under which either 
Gibbs or Gaulard, or the representatives of either of them cou'd 
be sued? His Lordship said that the words in the deed made the 
form of the covenant, in his opinion, joint and he did not feel justified in 
making it reveral. He came to the ccuclusion that the plaintiffs 
were not entitled to any relief against Gaulard's representative. There- 
fore, the action would be dismissed with costs, and the counterclaim would 
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also be dismissed with costs, there being the usual set off. If it should be 
held that he erred in the view he had taken on the point which alone had 
been argued, it would be necessary tbat the action should be sent back. 


Nel v. Berrenberg Electric Lamp Syndicate (Limited). 


In the Lord Mayor's Court last week Mr. F. Nell sought to recover 
£197. 17s. Sd. from the Berrenberg Eleetrie Lamp Syndicate. Mr 
Kemp, Q.C. (for the plaintiff), said that his client was the agent in thia 
country for a New York firm of engine builders, who were manufacturers 
of a tandem conipound engine. "The defendants had ordered one of the 
engines, and the plaintiff had agreed to supply one for £360, That sum 
was afterwards reduced to £305. The terius of payment were to be one- 
third casli with order, one-third on delivery, and the balance three months 
after delivery. The Common Serjeant said that, from the papers before 
bim, it was clear that the case was not one that could be conveniently 
tried before a jury. The question to be decided was a highly technical 
one, ard could be decided with more celerity and more beneficially to the 
parties interested by an engineering expert. The case was ultimately 
referred to the Registrar of the Court, a formal verdict being entered for 
plaintiff on the claim, and for defendants on the counterclaim, subject to 
reference. 


Clutterbuck v. London Electric Supply Corporation (Limited). 


At the Westminster (London) County Court, on Wednesday, Judge 
Lumley Smitb, Q.C., and a jury heard the claim of George Clutterbuck to 
recover ten guineas fur damage alleged to have been sutfered by plaintiff 
through the defendant Corporation trespassing on his property. Plaintiff 
had business premises at Queen'e-road, Peckham, and 3ft. to Aft. of the 
pavement outside was his private property. The defendant Corporation in 
March, 1898, mae a trench along the pavement for laying electric lighting 
maine, and he alleged kept the work hanging about for 23 weeks, 
& much lopger time than necessary. During part of the time 
defendants failed to bridge over the trench, and broke up the concrete on 
his part of the pavement and it cost him 30s. to put it right. He now 
claimed that sum and £9 for loss of trade through the open trench hinder- 
ing approach to his premises, He contended that the Corporation had no 
Parliamentary power to interfere with private property. which view the 
Judge upheld. Plaintiff also urged that two supply companies (the 
County of London Co. and defendant Corporation were fighting to see 
which could get their mains down first. The ground was opened and closed 
about a dozen times, but he could not say whether the County of London 
Co. opened it at all. The defence was that the usual period of two days 
was occupied by the Corporation in front of plaintiff's premises only, and 
the contractors (Messrs. Lucas and Aird) did the work with all dispatch. 
50a. had been paid into court to meet the damage which had been much 
exaggerated by plaintiff. The trench was properly spanned with planks, 
and there was no difficulty in getting to plaintiff's shop. 

The jury found for plaintiff for £3 beyond the 30s. paid into Court, with 
costs. 


Giddins v. The Strand and Charing Cross Electricity Supply 
Corporation (Limited). 

Àn action was heard by Judge Lumley Smith, Q.C., at the Westminste 
(London) County Court, under the Workmen's Compensation Act. Th 
plaintiff, Johu Giddins, was a bricklayer, aud alleged that while employed 
by defendants an electric lamp burst in his hand. The curient was 180 
volts, and as a result of the burns and shock his left hand was paralysed 
and his eyes and nerves affected. 

Mr. POWELL, for the defence, said he should prove that plaintiff was 
sufferiug from complaints that had nothing to do with the accident. The 
claim was much exaggerated. 

. Medical evidence was given to the effect that plaintiff was "an alcoholic 
wreck." The current in the lamp in question waa 100 volta, and 200 would 
not have injured plaintiff. 

Mr. W, H. PATCHELL (chief engineer of the Corporation) produced a 
charged battery and showed the effects of various strengths of current on 
an incandescent lanip. 

Judgment was given for plaintiff for £1 a week from the time his wages 
stopped, with coats. 


Jandus Arc Lamp and Electric Co. (Limited) v. Beanland, 
Perkin and Co. 


Last week in the Chancery Division before Mr. Justice Stirling, Mr. 
J. C. Graham, on behalf of the plaintiffe, moved for judgment in default 
of plea ling by defendants, He said the action was one for restraining 
defend ints from infringing certain patents for arc lamps which belonged 
to the plaintiff company. No defence had been put in, and the only judg- 
ment asked for was an injunction, without costs or any inquiry as to 
damages. 

His Lordship granted the injunction. 


In re Williamson and Joseph (Limited); Joseph v. Williamson 
and Joseph (Limited). l 
In the Chancery Division, before Mr. Justice North, Mr. Ingpen applied, 
on behalf of the plaintiff (Mr. E. L. Joseph), for the appointment of a 
receiver and manager. The application was assented to by Mr. Attwater, 
for the Company, and Sis Lordship accordingly made the appointment. 
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ROLLER BEARINGS FOR ELECTRIC TRACTION. 


In order to determine the actual savings in electrical energy due 
to the employment of roller as compared with ordinary bearings, 
under the most trying conditions as regards road and gradients, and 
to ascertain as a fact the per centage of saving in fractional resistance 
both in starting and running, the Roller Bearings Co. have recently 
conducted a series of tests at Bradford, under the supervision of the 
electrical engineer of the Corporation and an expert appointed by 
the Company, whose report has now been male. From this it 
appears that the weight of car was 85 tons, length of line 2 miles 
1,500 yards, rise of line 611ft., gauge of line 4ft , diameter of wheels 
(4) 301n., and wheel base 6ft. The first car tested was the roller- 
bearing ear, No. 14. The up journey was made in 17min. 40sec., 
during which period 107 current readings and 107 voltage readings 
were taken—that is to say, one reading every 10sec. The next car 
tested was No. 6, having ordinary bearings The up journey was 
made in 16min. 37sec., and 100 readings of each kind were taken in 
that time. No readings were taken on either car on the down 
journeys, as the cars ran all the way by gravitation, excepting where 
the current was put on momentarily to restart the car after stops. 
The following table gives the results as worked out :— 

Roller Car. 


Ordinary car. 


Ft. tons. X Ft.tons. 7 
Total electrical energy used on theup 
journey worked out into foot tons. 7.234 .. 100 ...... 7,£97 100 
Gradient resist. taking the weights 
as follows :— 
o bet i 8:5 tons 
Persons on board..... 0°75 5,651 . 791 5.651 71:5 
Total ethos 9:25 


Other losses, comprising those of the 
motora, the gearing and the axles, 


together with the rolling friction... 1,583 ... 21:9 


— — ÀÀ 


.... 2,246 . . 28 ˙5 


Des ees 7.254 . . 100 7,897 . 100 
From this table the following comparative results are obtained :— 
Ft. tons per up journey. 


Ordinary bearing cal e 7.897 = 1000 per cent. 
Roller bearing car 7,234 = 9195 5 
Excess required by ordinary bearing car, or 
saving affected by roller bearings ............... 665 = 895 „, 
Losses in ordinary bearing can esee 2.246 = 1000 „ 
Ditto in roller bearing ca ꝙ . 1583 = 70˙0 „ 
Differen nee Y cadens 663 = 300 „, 
A Board of Trade electrical unit - 1,185 foot tons of energy, hence 


the saving by means of the rolling car is ML B.T.U., which 
3 

at 25d. per unit 1-4d. per double journey. Each double journey 

being 5:7 miles long, the saving per car mile is in round numbers 

0 254. 

After the two cars had been tested, the circumferences of the 
wheels were carefully measured with a steel tape in order to ascer- 
tain whether the two wheels on each axle were of the same 
diameter. Calling the two axles of each car A and B, the resulta 
were as follows :— 

Roller car. Ordinary car. 
Differences between the circumferences of the 


two wheels on axle 4. — M i gee 38 lin. 
Ditto-on axle ,., ð E EO tah aua ruo cen eds Bin iin. 
Total difference, being the total amount of slip 

per revolutiom oe ns vei SEX UAE 


$in. ese łin. 

Whatever then might have been the actual loss in foot tons due to 
elip caused by wheels of unequal diameters on the same axle, the 
roller car suffered twice as much from this cause as the ordinary car, 
and a correction requires to be made in favour of the roller car before 
the two cars can be properly compared. ‘The character of the road 
upon which the trials were made is such as to prohibit the possibility 
of any large percentage of saving being effected by the substitution 
of roller for ordinary bearings. The total length of the road is 
15,0G0ft., in which length it rises 611ft., giving an average gradient 
of 1 in 24:64, the maximum gradient being as much as 1 in 14. The 
force required to overcome gravity is therefore 22402464 equal to 
91lb. per ton of load, and, of course, no saving could be effected upon 
this or upon the other fixed charges, such as atmospheric resistance, 
motor and gear losses, tyre friction, and work of acceleration. After 
deducting the power required to overcome gravity it will be seen 
frcm the statement above that the car fitted with ordinary bearings 
absorbed 2,246 foot tons against 1,583 foot tons in the case of the car 
fitted with roller bearings. These figures show that on the level 
there would have been a gain of 29:5 per cent., the whole of which is 
due to the reduction in journal friction. The amount of difference 
in the journal friction per ton of load can be shown from the figures, 
on the statement above referred to, to be as under :— 

Total output per ton of load per foot run required to overcome 
atmospheric pressure, work of acceleration, tyre friction, curve resist- 


. THE ELECTRICIAN, MAY 5, 1899. 


ance and journal friction was, in the case of the car fitted with 
ordinary bearings: — 2.46 x 2210.9 25 x 15060 = 5031010/139305 = 
36:2]bs., and in the case of the car fitted with roller bearings :— 
1583 x 2240/9:25 x 15060 = 3545920 139305 = 254lbs., showing a 
saving of 10:8 per ton per foot arising from the use of roller bearings. 
This saving is estimated as being 50 per cent of the journal friction. 
The above figures show a saving of 4d. per car mile during the time 
the current was on, ùe., on the up journey only. 1n the case of a car 
running 80 miles per day on 300 days per annum, under the ordinary 
conditions requiring the current to be used in both directions, this 
saving would amount to 80 x 300 x 0:5 240 — £50 per car per annum. 

These trials are considered to have demonstrated that even on a 
line with steep gradients there is an appreciable saving in electrical 
energy by the adoption of roller bearings, and the Company has 
records of similar tests made on the level, where the savings effected 
have heen as much as 31 per cent., with an average of over 26 per cent. 
in electrical horse power. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar mutter should be sent carly in the week. | 


NEW BOOKS AND EDITIONS. 
The following New Books and Editiona can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 3, Salishury-coyrt, Fleet- 
atrec£, London :— 


NOW READY. 


** LABORATORY NOTES AND Forms.” —With the above title we have ready 
the New Edition of a set of 40 Elementary and Advanced Exercises for 
use in Electrical Engineering classes. These have been prepared by 
Dr. J. A. Fleming, and will be found of great service to Teachers, Demon - 
strators and Studente. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 3s. Gd. per 
dozon net; in sets of any three, 1s. net; or the set of Twenty oe 
or Advanced) Exercises can be obtained, price 5s. 6d. net. The complete 
aob of Twenty Elementary and Twenty Advanced Exercises are price 
10. 6d. net; or in handy portfolio, price 12s. net; or bound in strong 
oloth case, price 12s. 6d. net. Strong portfolios can be had, price 18. each. 

NOW READY.—The cheaper edition of Dr. J. A. Fleming's Electrical 
Laboratory Notes and Forms." These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes t hout the country. The demand for the original set of these 
Notes and Forms has led to à request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Forms 
which differ only from the higher-priced set in being printed on smaller and 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. 


„ ELEOTBIOAL TESTING FOR TELEGRAPH ENGINEERS.” — By J. Elbo 
Young, M.LE.E. The of the book aims at furnishing a fuller treat 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 
paonon of the theory of testing as applied to electrical lines in general, 

emy 8vo, fully illustrated. 10s. öd., post free; abroad lls, 


* Tas STUDENTS’ GUIDE’ TO SUBMARINE CABLE TESTING. ”—A new work 
oy Messrs. H. K. O. Fisher and J. O. H. Darby, with the above title, is 
now ready, price 6s. net ; abroad, 6s. 3d. This work is intended to serve as a 
guide to operators already in the telegraph service, and to those who desire 
to enter that service. The great cable companiea now insist that their 
operators and lec ean shall pass certain examinations in electrical 
subjects. The book is very fully illustrated. Second Edition now ready, 


- " SUBMABINB Oasie-Larina AND Repataina.”—By H. D. Wilkinson, 
M. I. E. E., &., fully illustraved; price 128. 6d. 


"PRAOTICAL Noras foB ELzOrRIOAL Sropents.” —By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post frea, 


% EuLsorRO-OuHgMIBTRY."—By Dr. G. Gore. Third Edition. Price 28. 
"WIRELESS TELEGRAPHY: SIGNALLING AOROSS SPAO WITHOUT WIS 
BY ELzEOTRIO Waves.”—By Dr. O. J. Lodge, with many original illustra: 
ions. Enlarged Edition, 28. 6d. net, 2s. 9d. post e 
„ ELECTROMAGNETIC THEORY.”—By Oliver Heaviside 
Vol. II., just published, price 12s. 6d. 


“Tus ÍNGANDESCENT LAMP AND ITs MANUFACTURR."—'This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 8s. 

“Tas STEAM ENGINS INDICATOR AND INDICATOR DIAGRAMS. ”—Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 

“Tas ART OF ELEOTROLTTIO SEPARATION OF METALS."—A, second issue 
of Dr. Gore's book is now ready, price 108. 6d. post free. 

‘Tas BIBLIOGRAPHY or X. Rar LI ERA TOURS AND Ht3EAR23, 1398.97. 
A valuable, up-to-date compilation. Being an attempt to olaseify the 
data relating to X-Ray work. This work contains a quantity of genera 
as well as special information bearing upon the whole subject of electrica 
discharge research. Price 58., post free; abroad, 58. 3d. 

'"LOGALIBATION OF FAuLTS IN ELO RIO Licht Marws."—By F. C. 
Raphael. Price 5s., post free; abroad, 58. 6d. Prospectus on application. 

“Tas ALTEBNATR COARRSN? TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M.A., D. Sc., F.R.S. New Edition, Price 13s. 6d., post free. 
Vol. » peice 12s, 6d. post free, is also ready. 


Vol. I., 12s. 6d. , 
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% Errorai0 LAMPS AND ELTOTRIO LioHTING," by Prof. J. A. Fleming, 
M. A., D. So., F. R. S., is handsomely bound, and full of original illustra- 
tions, designs, initials, &o. Price 78. 6d., post free. 

'"FLgoTRIO Morva Powse,” by Albion T. Snell, contains the 
latest information respecting the application of electrio ene to minin 
and general power transmission purposes, in whioh the author has h 
much experience. Price 10e. 6d., post free; abroad, lle. New edition 
ready May 1, 1899, 

“ THB ELEOTRICIAN" PRIMERS.—In Two Volumes. Vol. I., Theory. 
Vol. IL, Practice. Price, stout paper cover, 28. 2d. each, post free; cloth, 
3s. 9d. Single Primers, 3d. each, post free. 


„PAH POTENTIOMETER AND 1TS ADJuNoTS”: A Universal S 
Electrical Measurement.—By W. O. Fisher. Fully illustrated. 
post free; abroad, 6s. 6d. Digest post free. 

% DRUM ARMATURES AND COMMUTATOBS," by Mr. F. Marten Weymcuth, 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 

"Morivg POWER AND GEARING FOR ELEOTBICAL MAOHINERY."— By 
E. Tremlett Carter, C. E., M. I. E. E. Price 12s. 6d., post free; abroad 
18s. Gd. Pre sp .ctus post free. 
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“The Electrician" Electrical Trades’ Directory and Hand- 
book for 1899.—The ** Big Blue Book” for 1899 is Now READY. 
The Directory Division has been corrected up to Feb. 8, 1899, and all 
the latest new names, changes of address, &c., will be found 
included. The Handbook Division has been much extended, many 
valuable tables having been added. The volume contains, also, 
the large Sheet Tables of Electricity Supply Stations and Electric 
Railways and Tramways, finally corrected to Feb. 9, 1899. "The 
price of the Directory and Handbook remains the same—10a., post 
free 10s. 9d.; abroad, post free, 123. (United States 133. 6d ). 


TENDERS INVITED. 


The Asyluma committee of tbe London County Council desire 
tenders for the installation of telepliones, fire alarms, tell tale clocks, 
and call bells at the Heath Asylum, Bexley, Kent. Instructions, 
specification, &e., can be obtained from Mr. R. W. Partridge, clerk 
to the Committee, London Asylums’ Committee olfices, 6, Waterloo- 
place, London, S. W., to which office tenders have to be sent in not 
later than 10 a.m. of Wednesday, May 31. Some further particulars 
are viven in an advertisement. 


The Corporation of Crewe invite tenders for boilers and economisers, 
engines and dynamos, centrifugal pump and motor, mains, battery, 
switchboard, and travelling crane. Specifications, &c., can be 
obtained from the borough engineer, Crewe, or from the engineers, 
Messrs. Hopkinson and Talbot, 26, Victoria-street, London, S. W., 
and 29, Princess-street, Manchester, on aud after Monday next. 
Tenders have to be sent in to Mr. Frederick Cooke, Town Clerk's 
office, Crewe, not later than Thursday, June 1. An advertisement 
elsewhere gives further particulars. 


The Guardians of St. Mary, Islington (London), invite tenders for 
the electric lighting of their new infirmary at Highgate-hill. Further 
particulars are given in an advertisement. Plans aud specifications 
may be obtained from the architect (Mr. William Smith), 65, 
Chancery-lane, Loudon, W.C., up to 20th inst., and tenders must be 
sent to the clerk (Mr. Edwin Davy), St. John's-road, Upper Hollo- 
way, London, N., by 11 a m. on Thursday, June J. 


The Hackney (London) Vestry invites tenders for trenching, 
troughing cables, joint boxes and jointing, &e. Specilicaticns may 
be obtiined at the offices of the consulting engineer (Mr. Robert 
Hammond), 64, Victoria-street, London, S.W., on and after the 9th 
inst. Further particulars are given in an advertisement, and tenders 
must be delivered to the vestry clerk (Mr. George Grocott), Town- 
hall, Hackuey, before 4 p in. of Tuesday, June 13. 

The Edinburgh Corporation invite tendera for the supply and 
erection of two steam-driven fans for induced draught at their 
electric lighting station, Dewar-place. Forms of tender, &c., can be 
obtained from the resident electrical engineer (Mr. F. A. Newington), 
and specitications and drawings may be seen at (but not obtained 
from) the ollices of Prof. Alex. B. W. Kennedy, 17, Victoria-street, 
London, S.W. "Tenders must be delivered at the otlices of the town 
clerk (Mr. Thomas Hunter, W. S), City Chambers, Edinburgh, not 
later than Monday, the 22nd inst. Further particulars are given In 
an advertisement. | 


The Epsom District Council invite tenders for (a) Lancashire 
boilers and fittings, economiser, feed pumps, &c.; (5) pipework, 
&c.; (c) steam dynamos and motor boosters ; (d) storage batteries; 
(e) main switchboard and connections; (f) overhead travelling 
crane; (g) underground mains and conduits; (h) arc lamps aud 
posts; (i) street glow lamps and accessories; and (k) station lightiag. 
Tenders to clerk (Mr. E. G. Wilson), by noon of May 8. 

The Darlington Corporation invite tendera for the supply and 
erection of :—(1) Lancashire boilers, with mechanical stokers ; 
(2) engines, dynamos, pumps, pipes, &c., Green's economiser and 
tools ; (3) storage battery ; (4) switchboard and boosters; (5) arc 
lamps ; (6) feeders, mains, &c. Tenders to town clerk by May 30 
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The Vestry of the parish of St. Mary, Battersea (London), require 
tenders for the supply and erection of (1) feeders, 1 
mains, and arc light leads (including laying and jointing); (2 
watertube boilers; (3) steam dynamos and engines. Tenders to 
clerk by noon, June 7. 

The Hamps'ead (London) Vestry require two 500-kilowatt steam 
alternators, five Ferranti or similar type switchboard panels, 
boilers, feed-water heaters, feed pumps, a 40-kilowatt exciter, 
water softening plant, air pump and condenser, economiser, over- 
head travelling crane, &c. Tenders to clerk by noon of May 18. 


The Vestry of St. Pancras (London) invite tenders for supplying 
and fixing additional plant, comprising dynamos, engines, &c., at 
the Regent's Park electricity works. "Tenders to vestry clerk, 
Vestry Hall, Pancras-road, N.W., by noon of May 16. 


The Hammersmith (london) Vestry invite tenders for extending 
the electricity supply building. "Tenders by 6.30 of May 10. 

The Edinburgh Corporation invite tenders for the supply of copper 
strip. Tenders to town clerk before May 15. : 

The King's Lynn Corporation invite tenders for wiring the Lynn 
Technical Schools, "Tenders to town clerk, by May 16. 


The Great Eastern Railway Co. invite tenders for stores and 
materials. Forms of tender may be obtained at the secretarv’s office, 
Liverpool-street Terminus, London, E.C. Tenders to secretary by 
May 11. 

The Fleetwood Council invite tenders for lamp pillara and brackets, 
lamps for electric incandescent street lighting, arc lamps and posts, 
wiring town hall, free library, &c. Tenders by May 16. 


The Ealing Council invite tenders for steam exhaust and other 
piping, switchboard and connections, &c. Tenders by noon of May 15. 


The Birkenhead Corporation invite tendera for the supply of 100 
electricity meters. "Tenders by 26th inst. 


The Liverpool Vestry invite tenders for renovating and extending 
the telephonic and fire-alarm communication of the workhouse at 
Brownlow Hill. Tenders by 15th inst. 


The Great Indian Peninsula Railway Co. invite tenders for telegraph 
wire. Tenders to secretary, 48, Copthall-avenue, E. C, by 11th inet. 


Tenders are invited until the 12th inst. by the French Post and 
Telegraph authorities for the supply of 92 kilometres of guttapercha, 
‘insulated electric cable. Tenders to le Sous-Secretariat d'Etat des 
Postes et des Telegraphes, Rue de Grenelle, 103, Paris, 


The municipal authorities of Neider-Jeutz (Lorraine), Germany, 
invite tenders for street lighting by electricity. Particulars from, 
and tenders to, der Burgermeister. 


Plans and tenders are invited until June 1 by the municipal 
authorities of Sappemeer for the construction and equipment of 
electricity works for Sappemeer and Hoogezaud. Tenders to L'Ad- 
ministrazion Communale, Sappemeer, Holland. 


The Spanish Ministry of Public Works, ‘Madrid, invite tenders 
until June 14 for the concession for the construction and working of 
an electric tramway between Santa Cruz de Teneriffe and San 
Cristobal de la Laguna. 


TENDERS RECEIVED AND ACCEPTED. 


The following tenders were received by the Aberdeen Corporation 
for the supply of («) permanent way and road work, (6) overhead 
line construction, (c) feeder and test cables, (d) tramway cars and all 
accessories, and (e) switchboards, instruments, &c. 

Macartney and McElroy and Co. (accepted. for sections B, C, D and E). 

J. McAdam and Sons (accepted for section 4). 


Sections Sections 
Robert W. Blackwell & Co. ABC DE Western Electric Co... ... C only 
Brit. Thomson -Houst. Co. Ditto Brush G eet ea D only 
Westinghouse Co. ......... Ditto Electric Construction Co. Ditto 
British Schukert Co. ...... BCD&E Hurst, Nelson and Co. . Ditto 
Siemens Bros. aud Co. ... Ditto | Midland Carriage and 
Crompton and Co. ........ BD&E | Waggon Co. p Ditto 
Laing, Wharton & Down. Ditto St. Louis Car Co. ......... Ditto 
Bergtheil and Young...... Ditto Fdison and Swan Co. . . E onl 
Dick, Kerr and Co.......... Ditto S. Z de Ferranti(Limited) Ditto 
British Insulated WireCo. B& C General Electric Co. ...... Ditto 
Lowdon Bros D&E James White ETAT Ditto 
EFI a carenaae: A only Fowler, Lancaster Co. Ditto 
James Leith, jun Ditto Williamson & Joseph ...... Ditto 
W. T. Henley's Co C only North. Wilts Engineering 
Callender Co. ............... Ditto Wa cc E Ditto 


The following tenders have been received by the Paddiugton 
(London) Guardians for wiring the north block of the workhouse, 
dining hall and chapel :-— 


A. H. Wood (a-cepted)...£:3372 0 0 T. Scott Anderson £550 0 0 
Lawrence aud Butcher.. 700 0 OQ; R. Whipp and Co....... 505 0 0 
National Electric Wiring G. T. and H. J. Godfrey 488 0 0 

COL uite uique ded . 699 0 O W.J. Fryer and Co. ... 486 0 0 
Simmonds Bros. ......... 592 0 O0 G. F. Ratcliffe und Co. 468 10 0 
Laing, Wbarton & Down 556 10 0 E. P. Allam and Co. ... 466 0 0 
H. J. Ellis and Co.. 650 0 OIG.H.Kluth .......... 415 0 0 


The West Ham Electric Lighting committee are considering the 
following tenders for the 1 5 of steam engines and alternators. 
The estimate of the borough electrical engincer (Mr. J. J. Steinitz) 
was £16 000. 


John Fowler and Co.......... £23,148 F. Nell and Co. (engines)... £12,240 


Siemens Bros, and Co. ...... 21,32) J. and H. McLaren do.) .. 11.3500 

Thames Ironworks and Ship: R. W. Bla-kwell & Co. (do.) 10.706 
building Co.  ............... 21,000 Beaver, Dorling & Co. (do.) 9, 980 

British Schuckert ElectricCo 18.357 W. H. Allen, Son & Co. (do.) 8, C0 

Brush . 8 17,000 T. Richardson and Son 

S. Z. de Ferranti (Limited) 15.900 (alternators) ) 8,400 

D. Adamscn and Co. ......... 15,900 Hillyers and Co. (do.) ...... 6,800 

E. Chester and Co. (engines) 13,009 Fuller-Wenstrom Electrical 

C. A. Parsons and Co. ...... 12,844 / . 5,480 


The following tenders have been sent in for the lighting of the 
Town Hall and municipal buildings at Chatham. Mr. John 
Hewett, D. A. (Harrap, Hewett and Dutheld), is consulting electrical 
engineer to the Corporation :— 


Section A. Section B. 

Wiring. Plain Fittings. 
Stevens and Barker, Maidstone (accepted)... £615 0 ...£212 0 0 
E. L. Berry, Harrison and Co. q. 924 14. 15 1 3 
Vaughan and Brown .............. . — 902 0 239 0 0 
P. C, Middleton and Co. ........................ 867 0 .. 126 8 0 
Donnison, Berlyn, Silem and Co................ 799 0 . 227 0 0 


The Liverpool Tramways committee have accepted the tender of 
Messrs, Dick, Kerr and Co., for 80 electric tramcars complete, at 
£ 190 each. 


The Belfast Electric committee have accepted the tender of the 
Wheeler Engineering and Condenser Company for condensing plant, 
and that of Babcock and Wilcox for pipe work. 

The Southampton Harbour Board have, on the recommendation 
of their consulting engineer (Mr. J. G. W. Aldridge), accepted the 
tender of Messrs. A. Ford Lloyd and Co. for carrying out pontoon 
electric lighting work at £90. 

The Derby Council have accepted the tender of Mr. H. Vernon 
for extensions to the electricity supply station building at £2,030. 
The contract for the supply of transformers has been awarded to the 
Electrie Construction Co. at schedule prices. 

The Hammersmith (London) Vestry have accepted the tender of 
Babcock and Wilcox (Limited) for the supply ot three water-tube 
boilers, and that of Messrs. J. Musgrave and Co. for two vertical 
steam engines, 

The Shoreditch Vestry have ordered au additional economiser 


from Messrs. E. Green and Son, and a feed-pump from Messrs. 
G. and J. Weir and Co. 


The Exeter Council have accepted the tender of Messrs, Venner 
aud Co. for the supply of Hookham meters as under :—20 five- 
ampere meters at £4. 10s. eacb, 15 ten-ampere at £4. 10a. each, 10 
twenty-five ampere at £5 each, and 5 fifty-ampere at £5 each, less 
123 per cent. for net cash within 30 days. 

The Kings Lynn Council have accepted. the tender of Messra, 
S. Z. de Ferrauti (Limited?, for the supply of 50 elestricitv meters, 
at £5. 5x. each ; and that of Messrs. Schattner and Co., for 20 Long- 
Schattner prepayment meters, at £4 each. 


APPOINTMENTS VACANT AND FILLED. 


The professorship of electrical engineering at the Glasgow and 
West of Scotland Technical College is vacant, Particulars of the 
appointment are given in an advertisement, and applications must 
be sent to the secretary of the college, 38, Bath.strect, Glasgow, not 
later than May 22nd. 


The Belfast Electric committee require an assistant electrical 
engineer. Further particulars are given in au advertisement, and 
applications must be lodged with the city electrical engineer (Mr. 
Victor A. H. M'Cowen), Central Station, East Bridge-street, Belfast, 
not later than Monday, the 15th inst. 


The Fulham (London) Vestry invite applications for a clerk of 
works to superintend (under the direction of the consulting engineer) 
the erection of electric lighting plant, mains, &c. Further particulara 
are given in an advertisement, and applications must be sent to the 
clerk (Mr. W.J. H. Denselow), Town Hal, Walham Green, S. W., before 
noon of 24th inst. 


The Whitehaven Corporation require an electrician-in-charge. 
Partieulars cau be obtained from the town clerk (Mr. Thomas Brown), 
Town Hall, Whitehaven, to whom applications should be sent by 
16th inst, Sec advertisement. 

The Ayr Electric Lighting committee require two junior assistants 
as switchboard attendants at their electricity works. Applications 
to the burgh electrical engineer (Mr. Arthur J. Fuller. See 
advertisement. 

A draughtsman is required at the Brighton electricity works. 
See advertisement. 


The Carlisle Corporation require a jointer and arc lamp trimmer, 


accustomed to jointing Callendar triple-concentrie cables. See 
advertisement. 
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BUSINESS NOTICES. 


It is announced in an advertisement elsewhere that Messrs. 
William Rowland Edwards, A. M. I. E. E., and Septimus Felix Beevor, 
A. I. E. E., of the Thames Valley Launch Co. ( imited), Weybridge, 
have acquired the goodwill and business of the Upper Thames 
Electric Launch Co., carried on by Mr. Edwin Wingfield Bowles at 
the Town Rod Eyot, Henley-upon-Thames. Debts will be paid by 
Mr. Bowles. 


Mr. A. C. Eborall, electrical engineer, has removed to 104, Upper 
Tulse-hill, London, S.W. City address, c/o Helios Electrical 
Construction Co., 49, Cannon-street, E. C. 

Mr. Edward Ward, late of Messrs. Ellis and Ward, Birmingham, 
has been appointed representative of Messrs, A. Vandam and Co. 


The General Electric Co, have acquired the business of Messrs. 
Gullette and Co., White Horse Electrical Works, Cowcross-street, E.C., 
and have also purchased the tools and plant. Mr. J. W. Gullette 
has ona the company’s staff as technical manager at their Peel 
Works, Manchester, to superintend the manufacture of telegraph 
electric bell and telephone instruments. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


It has been resolved to wind up the Direct Electric Generator 
Syndicate, and the Direct Electric Generator (Foreign Rights) 
Syndicate (Limited), voluntarily. Mr. Mason, 64, Gresham-street, 
E.C., has been appointed liquidator. 


We are informed that G. R. Blot and Co. (Limited), manufacturers 
of the “ Blot " accumulator, have gone into liquidation. The liqui- 
dator is Mr. A. Dodds Fairbairn (Fairbairn and Wingfield), 64, 
Cannon-street, London, E.C. 

It has been resolved to wind up voluntarily the Shropshire Elec- 
tric Light and Power Co. (Limited), and Mr. W. W. Maunton, 9, 
The Square, Shrewsbury, has been appointed liquidator. The 
company's undertakiny has been acquired by the Corporation. 


William Arthur Charles, partner in the firm of Charles and 
Blackwell (trading as the Central Electrical and Engineering Co.), 
74and 111, Church-gate, Leicester, and 22, Kennington-road, London, 
S. E., has been adjudicated bankrupt. 


The discharge of John Henry Dewhurst and George Longden, 


electrical engineers, &c., lately trading at Sheffield as John Dewhurst 
and Sons, has been suspended for two years. 


Plant for Sale.— Messrs. Wheatley Kirk Price and Goulty, 49, 
Queen V ictoria-street, London, E. C., have for sale a combined engine 
and dynamo. See advertisement. 

Mr. Charles D. Phillips, Emlyn Engineering Works, Newport, 
Mon., has some electric lighting plant for sale. For particulars see 
advertisement. 


International Building Trades’ Exhibition. — Mr. H. Greville 
Montgomery is to be complimented upon the excellent show made 
at the Agricultural Hall, London, by those participating in the 
Building Trades’ Exhibition of 1899. The Exhibition shows beyond 
doubt that if the members of the industries embraced in the building 
and allied trades were disposed to join in the establishment of a 
thoroughly complete and representative exhibition of the plant, 
apparatus, niaterial and accessories used in these industries, not the 
Agricultural Hall, nor any other building in existence in this country, 
would provide sufficient space for such a display. Presumably the 
multiplicity of exhibitions held of late years finds the manufacturer 
disinclined to join in thisclass of show, but,nevertheless,the exhibition 
held at the Agricultural Hall during this week has brought together 
some excellent examples of the requirements of the building trades. 
Among the exhibitors are several firms well known in the electrical 
industries, including the Blackman Ventilating Co., Crossley 
Bros, Doulton and Co., The Dowson Radiant Heat Co., Drake and 
Gorham, Edison and Swan Co., Johnson and Phillips, Julius Sax and 
Co., F. W. Potter and Co., Simplex Steel Conduit Co., Stiff and Son, 
United Asbestos Co., and several other electrical manufacturing and 
supply firms. The exhibits of these firms attracted considerable 
attention, and there is no doubt that, but for the extreme briskness 
of trade in this industry, a still larger electrical section of the exhibi- 
tion would have been possible. 


The ‘‘Beez” Pocket Voltmeter.—Messrs. Polland and Co., of 
5, St. Nicholas-buildings, Newcastle-on-Tyne, have just issued 
illustrated particulars of the new “ Beez” pocket Wölke for 
which patent rights have been applied. The arrangement of the 
instrument is claimed to permit of an easy and quick measuring of a 
large number of accumulator cells or primary batteries. This volt- 
meter is made for tensions of 3, 5, 10, 25, 70, and 150 volts. 


.—Messrs. Wallach Bros. forward particulars of 
the * Ever trusty" draft indicator for boiler flues, ventilating 
shafts, &c., for which they are the sole licensees. It is claimed that 
by the adoption of this apparatus a considerable saving in fuel is 


effected, the draft maintained at a constant minimum, the smoke 
nuisance minimised, and the leakage of dampers readily discovered. 
The draft gauge is supplied in three sizes. 


The ‘Little Giant" Turbine.—Mr. S. Howes, of 64, Mark- 
lane, E.C, has, for the past 15 years, made a careful study of the 
horizontal setting of turbines, and the illustration below shows the 
latest form of the horizontal “ Little Giant” It is claimed, on 
behalf of this turbine, that its construction and design peculiarly 
favour a horizontal setting, inasmuch as the buckets are so formed 
and the discharge is such that this wheel can be used in connection 
with draft tubes, and so obtain the highest attainable percentage of 
power from the water and fall. The makers of this motor also claim 
that both lateral and end thrust are absent in the “ Little Giant,” 
thanks to the perfect balance attained by its peculiar design. This 
turbine is a double wheel; that is to say, it consists of two sets of 
buckets keyel on to one shaft, and these buckets are so formed that 
whatever end thrust there may be-from one set is balanced by that of 
the other. The wheel is covered up by a strong watertight casing, 
which is cast in two parts, and securely bolted together on a line 
with the wheel shaft. To give ready access to the buckets hand- 
holes of convenient size are provided in the casing. To lay the 


whole wheel bare (as in the figure) in a few minutes it is only 


necessary to remove the bolts in the flange, when the casing can be 
readily removed without di-turbance to either the wheel or shaft 
bearings or the stuffing boxes. 


Flexoid.--A new substance has, it is stated been introduced, which 
promises to find considerable application for trade purposes It is: 
said to be transparent, flexible, waterproof, not liable to spontancous 
combustion, and forms a good electrical insulator. "This substance is 
called Flexoid. It can be rolled, pressed, moulded, or made into 
transparent sheets which are flexible, and retain their flexibility and 
flatness when immersed in water and dried. The films can be used 
in photography and for the cinematograph ; for the latter, forming a 
fireproof film. 


Lamp Catalogue.— The Crystal Electric Lamp and-Rose and Bird 
(Limited) have issued a new illustrated catalogue of * Cryseleo " 
lamps and fittings. : 


Wire Tables.— Messrs. W. N. Brunton and Sons, of Musselburgh, 
have issued a sheet of wire tables, giving sizes, weights, lengths, &c., 
of mild steel wire and other useful particulars. 


Insurance.— The National Boiler and General Insurance Co., of 
Manchester, which makes a feature of the insurance of dynamos and 
motors and other electrical machinery against breakdown, has just 
issued a circular, setting out the main features of its scheme of 
insurance. 


„OCassier's Magazine.“ The May issue of this magazine contains 
a “Biographical Sketch of Lord Kelvin? (with six portraits), 
“Selection of Incandescent Lamps," “The Best Water-Tube Boiler 
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for the Navy,” “Engineering Fallacies,” “South African Railway 
Development,” “Modern Machine Quns" and “Shop Testing of 
Locomotives in the United States.” 


Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from April 26 to 
May 2, with the ports of destination :— 

Aden—£38. Argentina—-Buenos Ayres, £2,018. Australasia— Ae- 
laide, £280; Freemantle, £47 ; Melbourne, £489 (including £248 tele- 
graph material); Sydney, £1.632 (including £308 telegraph material). 
Brazil—Rio Janeiro, £56 (telegraph material). Cunary /x/an?s—Teneritfe, 
£25. Ceylon—Colombo, £61. Colombia ‘Republic of ;—Santos, £257. 
Denmark—Copenhagen, £334 (including £227 telegraph cable). France-— 
Boulogne, £51. Germany—Hamburg, £150 ; Gibraltar, £35. Holland— 
Amsterdam, £51 ; Rotterdam, £246 (telegraph material) Hong Aong— 
£54. India—Bombay, £55 ; Calcutta, £744 ; Madras, £15. Japan—Yoko- 
hama, £1,050. Madeira—£11. Portugal Beirn, £114. Russia — Odessa, £30 
(telegraph material. Síam—Bangkok, £10. South Africa— Cape Town, 
4505; Durban, £364 (including £31 telegraph material); East London, 
£1,113; Port Elizabeth, £151. Straits Settlements —Singapore, £60. 
Sweden—Gothenburg, £32. Total £10,076, against £11,113 in the corre- 
eponding week last year (April 27 to May 3°. 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 
Alleged Fraud.—At Hyde, Cheshire, Henry Cleaver, described 


as a consulting engineer, of Southampton, was remanded on a charge 
of obtaining by false pretences EI 1s. from Messrs. Stanley, Davies, 
and Pollard, electrical engineers, Hyde. The evidence showed that 
a member of the prosccuting firm negotiated. with the prisoner for 
what the latter represented as the putting down of an electric plant 
at Reading, but the prisoner did not state the name of the firm for 
whom the plant was to be erected. After obtaining a guinea 
prisoner, it is alleged, wrote saying that he would place the order 
with plaintiffs on condition that they sent £25 upon receipt of the 
contract, and a similar sum upon completion, Subsequent enquiries 
showed that prisoner was unknown at an address he gave. The 
Southampton police had received other complaints, and 109 letters 
relating to transactions of a similar kind were found. 

Bath.—The Electric Light committee have resolved to apply for 


sanction to a further loan of £24,000 for electric lighting purposes. 
This is in addition to £54,000 already expended. The amount 


includes £11,000 for main extensions and £3,000 to cover extras’ 


incurred over contracts already completed. 


Beckenham.—-An inquiry was held here on Wednesday into the 
dS of the Council to borrow £37,000, for establishing 
electricity supply works. There was no opposition. 


Bermondsey (London).—The Vestry have received notice of the 
intention of the London Electric Supply Corporation to lay high and 
low-tension mains in Grange-road and other streets, and to construct 
transformer boxes and other works. The Vestry objeet to mains 
being laid on both sides of the streets, especially iu view of the 
recent Board of Trade award. 

The committee stage of the bill to confirm the Vestry’s provisional 
order is being opposed by the London Electric Supply Corporation. 


Berwick —A recent suggestion by Edmundson's Electricity 
Corporation to the Council to obtain a provisional order, a transfer 
of which the corporation would be willing to take on similar terms to 
those arranged at Berwick, is being considered by the Lighting 
committee. 

Bishop Auckland.—Proposals from two electric lighting com- 

anies for establishing electricity works are being considered by the 
Nan committee. | 


Blackburn.—The Witton and Preston-road electric tramway 
have been formally approved by the Board of Trade. 

Mr. A. S. Giles has been appointed tramways manager, at a salary 
of £200 a year. This is in addition to the £300 salary which Mr. 
Giles receives as borough electrical engineer. 


Blackpool The accounts of the electricity department for the 
year ended March 31 were presented to the Council on Tuesday by 
Ald. J. Brodie. The income was £15,508, and the expenditure 
£8,044, leaving a gross profit of £7,464. Deducting interest and 
sinking fund, amounting to £5,324, there was an available balance of 
£2,140. It had, he said, been argued that, as the electricity works 
were now paying, a reduction in the price of current should be made, 
but he reminded them that some three years ago 50 miles of their 
cables went wrong, and became absolutely useless. A suspense 
account was, therefore, created to the extent of £12,000, which had 
to be paid off, and until that was done there could be no general 
reduction in the price of electricity. The income of the tramways 
department had been £18,220, the expenditure £11,540, and the 
gross profit £6,680. The interest and sinking fund absorbed £3,180, 


leaving an available balance of £3,500. The total mileage for the 
year was 209,754, against 220,518 in the previous year, an increase 
of 38,936. The total number of passengers carried was 2,581,027, 
against 2,279,209, an increase of 601,818 over 1898, and of over a 
million on the year 1897. The electric energy for the tramway was 
supplied by the electricity department at a charge of 2d. per unit. 
The total cost of traction, therefore, was £1,500 for the year, being a 
shade under 13d. per mile. Now that the overhead system was being 
substituted it was hoped that the cost would be reduced to under 
1d. a mile. The accounts were adopted. 


Bradford.—As the result of a report by the city electrical engi- 
neer (Mr. A. H. Gibbings) tli». Gas and Electricity committee 
recommend that, as from July Ist, the charge for electric current for 
motive power during the whole of the working hours, be 1d. per unit 
net. For cranes, hoista, and certain other descriptions of machinery 
the charge will be 2d. per unit net. 


Brighton.—The Council are to borrow £64,000 for electric light- 
ing purposes. According to the Council's chief engineer (Mr. Arthur 
Wright), it will be necessary to expend £26,350 during the current 
year and £37,650 in 1900. 


Bristol —T here are at present over 100 customers of the electricity 
department, and current is being supplied to an equivalent of about 
10,000 8 c.p. lamps. 

Cheddar (Somerset).—Gouzh’s caves are now lighted electrically 
by 120 8 c.p. lamps. 

Chelmsford.— Mr. Robert Hammond has submitted his report on 
the proposed purchase of the undertaking of the Chelmsford Electric 
Lighting Co. (Limited). The report has not yet been published, but 
we understand that a sum of £24,000 is recommended as the figure 
which the Council should offer for the undertaking. 


Cheltenham.—The Council have decided to apply for powers to 
extend their electric lighting area by including the parishes of 


Charlton Kings, Leckhampton, Prestbury, Swindon and Bishop's 


Cleeve. | 
Chester.—The borough electrical engineer (Mr. F. Thursfiell) is 
preparing a report as to the a lvisability of adopting electric traction. 


Covent Garden Theatre.—On February 24th we gave some par- 
ticulars of the extensive alterations which were being made to meet 
the requirements of the opera season at this theatre. We now learn 
that the clectrie light has been installed in the saloon, and that a 
new smoking lounge has been erected which will also be electrically 
lighted. We have previously referred to the most important alteration 
—that of the stage arrangement, which consists in a full installation 
of the electric light requiring nearly 3,000 lamps. A new feature in 
connection wita this stage lighting is the position of the regulator 
room which has been placed below the stage with a full view of the 
scene. The opera syndicate only took possession on March 25th, 
and the very considerable alterations, structural and otherwise, have 
been completed at high pressure. Time has, in fact, been too short 
to admit of the auditorium being fitted for the electric light. 


Crewe.—The Council have obtained sanction to borrow £26,000 
for establishing electricity supply works. As will be seen on another 
page, tenders are now being invited for plant. 


Darwen.—The Council have instructed the borough engineer (Mr. 
R. W. Smith-Saville) and the electrical engineer (Mr. Stanley Clegg) 
to submit a detailed scheme for the conversion of the local tramways 
to the cverhead trolley system, A special committee has been formed 
to take charge of the newly-aequired lines, and Ald. Lightbown, J. P., 
has been elected chairman, 


Douglas (Isle of Man).—Thie practicability of utilising the water 
of the river Dhoon in the generation of electric current is being 
investigated by Mr. T. Hughes, of Liverpool. 


Dover.— The Council have re-affirmed the proposal to approach 
the Dover Electricity Supply Co. with a view to purchasing their 
undertaking. 

Dublin.—The Corporation have obtained sanction to borrow a 
further £21,000 for electric lighting purposes. 

Durham.—The Doard of Trade having excised the clause in the 
Council's provisional order giving power to lease or transfer the 
order to a company, efforts are being made to get the clause 
re-inserted. Sir Courtenay Boyle is of opinion that Section 11 of 
the Electric Lighting Act (1882) conferred upon local authorities 
suflicient power to lease without having a special clause inserted in 
the order, but he suggests that if the Council were not of that 
opinion they should pass a resolution and state what their opinion 
on the subject is. The Council think it would be better to have the 
clause re- inserted in the order, and a resolution to this effect has been 
forwarded to the Board. 


Eastbourne.— The Corporation have approached Mr. H. W. 
Wilkinson, electrical engineer of the Eastbourne Electric Lightinz 
Co, with a view to retaining his services as engineer when the 
purchase of the company’s uudertaking has been completed. Mr. 


Wilkinson has, however, we understand, decided to engage in private 
consulting work. 


Edinburgh.—The estimates of the electricity department were 
under consideration of the Electric Lighting committee on Tuesday. 
The ordinary c for the current year (including sinking 
fund and contribution to reserve) was £67,605, and the estimated 
revenue was the same figure. The estimated contribution to reserve 
was £6,475, the estimated expenditure for 1898-99 £50,950 (includ- 
ing contribution to reserves of £7,000), and the estimated revenue 
£55,450. The actual expenditure for 1897-98 was £35,025, includ- 
ing à contribution to reserve of £460, and the actual revenue for the 
ame period was £38,049. It was reported that the number of new 
lamps applied for between April 14 and 27 was equivalent to 7,778 
8 c.p. lamps. 


Electric Lighting Licence.— The Ingleton Electric Lighting 
and Power Co. el will apply to the Board of Trade for a 
licence to generate, supply and distribute electricity for public and 
private purposes in Ingleton and Thorntcn-in-Lonsdale, Yorks, 


Glasgow.—The Corporation have adopted the recommendation of 
the Cleansing committee to provide an electric motor car for the 
removal of the city refuse. It was stated that the car would do the 
work of four of the present carts, only one man being necesssary in 
place of four. i . | 

Engineering and boiler making firms of Glasgow are endeavouring 
to induce the Corporation to increase the height of the trolley wires 
on the new tramway routes from 20ft. Cin. (the height adopted on 
the Springburn route) to 26ft, on the ground that they have 
frequent occasion to use the streets for the transit of boilers and other 
large pieces of machinery, and the proposed height of the wires would 
prevent them from doing this, as, at the present time, boilers are being 
made loft. bin. in diameter, and when placed upon a carriage 4ft. in 
height, a clearance of 22ft. Gin. is necessary ; and in order to provide 
for still larger diameters, and possible sagging of the overhead wires, 
as well as for periodical alterations of levels by the repairing of the 
streets, the height of 26ft. is required. 


Govan.—The plans of the electricity works, which have been 
prepared by the consulting engineer (Mr. Win. Arnot), were approved 
on Tuesday by the Town Council. 


Hamilton. —À committee has been formed to consider the ques- 
tion of constructing electric tramways in the Middle Ward. 


Heckmondwike.—The Council have received a report from their 
consulting engineer (Mr. W. C. C. Hawtayne), recommending the 
erection of electrieity works at an estimated expenditure of £13,000. 
Mr. dese ne thinks that the Council might rely upon obtaining 
customers for the equivalent of 6,000 8-c. p. lamps. A net profit of 
£229 is anticipated, The continuous current three-wire system of 
distribution is recommended. In any event the Council are advised 
not to part with their order. 


Lambton (N.8.W.)—The customers of the electric lighting depart- 
ment of this municipality had an unpleasant experience recently. 
It appears that the municipality was in debt and the Supreme Court 
appointed an Official Receiver, one of whose first acts was to seize 
the electric lighting plant, and consequently the town was for several 
nights in complete darkness. 


Lane End (Wycombe).— This village, which is five miles from 
Wycombe, is now lighted electrically. The installation was carried 
out by the Wycombe (Borough) Electric Light and Power Co. The 
generating plant consists of a 12 nom. H.P. Robey engine and 
Parker dynamo. Thecables were supplied by the Callender Company. 


Leamington.—The Council have received an iutimation from the 
Board of Trade that they are prepared, under certain conditions, to 
grant a provisional order. the conditions, which are being con- 
sidered by the Electric Lighting committee, relate to the rights of 
the Midlana Electric Lighting Co., which has for many years been 
supplying current for public and private lighting in the borough 
under agreement with the Corporation. 


Leeds.—The profits of the tramway department during the year to 
March 25 amounted to about £20,000, which, with £8,000 deducted 
for sinking fund charges, leaves a net surplus of £12,000. The 
receipts amounted to £114,000, against £73,000 iu 1897-8. The 
receipts from the electric syatem amounted to £48,000. 


Levenshulme.—The Manchester Electricity committee have 
intimated to the District Council that they hope to supply current to 
Levenshulme by next winter. N 


Lewisham (London). — The Board of Trade have excised from 
the provisional order of the District Board of Works the clause 
relating to the transfer of the order to a company, and contrary to 
expectations, the Distriet Board has acquiesced in the deletion. 


Light Railways. —Official intimation is given that the British 
Electric Traction Co. propose to apply to the Light Railway Com- 
missioners for authority to extend their ‘South Staffordshire light 
railway by constructing an additional line in Willenhall 
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The Board of Trade on Saturday resumed the consideration of the 
objections to the confirmation of the Light Railway Commissioners’ 
order authorising the construction of the Dundee-Broughty Ferry 
light (electric) railway. The case of the objectora (the Caledonian 
and North British Railway Cos) was given in our last issue. 
On the present occasion the promotera, who were supported by the 
Dundee Corporation and Broughty Ferry Council, called a number 
of influential witnesses from the districts to be served by the proposed 
line in support of the order. 

The Mutford and Lothingland Council have expressed approval of 
the Lowestoft and District (electric) light railway, an inquiry into 
the merits of which will shortly be held, by the Light Railway 
Commissioners. 


Limerick. — Application is to be made to the Lord-Lieutenant in 
Council for an order authorising the construction of electric tramways 
in this town. 


Liverpool Engineering Society.—Mr. A. Bromley Holmes, the 
Liverpool city electrical engineer, has been appointed president of 
this society for the present year. 


London County Council —At Tuesday's meeting the estimates 
for the coming year were submitted. The Fire Brigade committee 
estimated that the cost of te'ephones and fire alarms would be £9,0J0 
(actual cost last year £8,103). The Highways committee estimated 
that the expenses of the Council, acting otherwise than as the local 
authority under the Electric Lighting Acts and Orders, would be 
£1,220, and that the fees for inspecting and testing electricity meters 
and for testing electric pressure were estimated to reach £100 (last 
year the fees were £393). For expenses under the London Overhead 
Wires Act it was estimated that £100 would bs required. There 
might, however, be some considerable expenditure during 1899-1900 
in supervising and recording the placing underground of the National 
Telephone Co.'s wires, but this expenditure would bs recoverable. 
For expenses in connection with the preparation of schemes under 
the Light Railway Acts it was estimated that £150 would be required. 

In reply t» Mr. Waterlow, the Chairman of the Highways com- 
mittee (Mr. Benn) said they had no power under the present act to 
introduce mechanical traction on the North Metropolitan Tramway 
Co.'s system. They had endeavoured to get over the difficulty that 
year by introducing a bill, but had failed to get the standing ordera 
suspended. Their only chance was to present another bill next year, 
When they hoped to be successful. 


Marylebone (London).—A special meeting of the vestry wai 
held on Thursday last for the purpose of con-idering an emergency 
report of the Electric Lighting committee. Mr. T. W. Baker said 
the Metropolitan Electric Supply Co. had commenced to disturb the 
roadway in Queen-street, Edgware-road, for the purpose of laying 
electric light conduits, without the consent of the vestry, and in con- 
travention of their agreement. The conduits were not for distributing 
purposes in Marylebone, but to supply other parishes, aud were 16in. 
in width, whereas the agreement distinctly laid down 12in. The 
company had also commenced excavations in Burwood-place, with 
the result that the Paddington Vestry had issned a writ against the 
company, and they were desirons of having the support of Maryle- 
bone, The committee had had the advice of their solicitor, and he 
moved that as the work in question was in contravention of the 
agreement of October, 1889, and not for the distribution of current 
in the parish, that the company be called upon to desist from the 
work, and failing this that the solicitor be instructed to take legal 
proceedings. The motion was agreed to. 


Monmouth.—The Council have received applications for the 
equivalent of 1, 685 8 c.p. lamps, and as the capacity of the station is 
1,400 lamps, the question of providing additional plant will liave to 
be considered very shortly. The Council's electricity works are not 
yet in operation. " 


Nationalisation of the Telephone. —Mr. Edward Rae, who has, 
perhaps, done more to educate the general public on the financial 
aspects of the “ Telephone Question“ than any other writer, forwards 
the following letter to The Times :— 


While the Government are finally considering, or, may I hope, recon- 
sidering, their telephone policy, I will very briefly make a suggestion 
which I trust may prove au acceptable one. There are many evidences 
that the sole obstacle to immediate nationalisation is the price which the 
directors of the National Telephone C». are assumed to put upon their 
undertaking. In my letter of Nov. 28, 1898, I endeavoured to point out 
that of the £6,850,000 suggested as the purchase price £4,C 0,000 was 
recoverable by sinking fund—upon the basis of ascertained results familiar 
to the Post Office Department ; the remaining £2,850,000 was based upon 
an estimated progressive growth of £31,000 per annum in the company's 
profits. The president of the company, in accepting the suggestion then 
made as a basis for initiating nezotiations, stated that these profits, 
assuming the removal of restrictions and difficulties from the company's 
operations, were largely underestimated. Now, if the company's directora 
are prepared to endorse that confident opinion, and to assume the risk of 
the remaining 15 years on behalf of the company and to fix the price at 
which the concern should be taken over by the State in 1911 at 
£4,000,000, plus the contingent profits referred to, surely any difficulty as 
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to price might be considered as overcome, The company might enter 
forthwith, under control of the Post Office Department, the charges upon 
revenue, after due and sufficient provision for royalties and maintenance, 
running as follows: 

(a) Interest upon any capital outlay by the Government in development 
of the company’s sys' em. 

(b; Interest upon the company's debenture stock. 

(c) Dividends as at preseut upon the company's remaining stocks. 

(d! Appropriation to a sinking fund on the company's behalf of con- 
tingent progressive profits not exceeding the proportions indicated above. 

(e) Surplus profits to the Government. 

This arrangement might surely be acceptable to the Government, seeing 
that control of the company's licence wonld be secured at once, that no 
purchase money would be paid until 1911, and that such purchase money 
would not exceed £4,000,000, unless the earnings of the undertaking 
should justify it. To the shareholders it should be welcome, because, if 
the expressed convictions of the directors are justified, it would ensure 
them a just and reasonable settlement. 

To the public it would be a relief to have the vexed question of the 
telephones set finally at rest, upon a basis securing simplicity and develop- 
ment of the service upon conditions both profitable and honourable to the 
country. 

A contribution to the discussion on this subject is sent to The 
Times by Sir John Lubbock. Sir John writes :— 

I still believe the trend of opinion is in favour of the ‘nationalization ' 
which at present exists, rather than of the policy of management by the 
State. In support of this I may point to the fact that the council of the 
London Chamber of Commerce, which, in January, passed a resolution in 
favour of purchase, a few days ago unanimously adopted a resolution 
urging that the Telephone Bill should be postponed. There is a question 
which I should like to ask, What is meant by ‘nationalization’! The telephore 
is ‘nationalized’ in one sense already. The nation has provided no capital and 
runs no risk, but takes one-tenth of the gross receipts. Under nationalisation 
in the sense of purchase the nation would find the capital and run the risk. 
In the one the business is managed by a most able Board, appointed for 
special acquirements. In the other, this Board would be replaced by the 
Postmaster-General, who is, of course, mainly selected from political con- 
siderations. From the communications which reach me there is, 1 am 
convinced, a growing opinion that the subject requires more consideration 
than it has yet received. 


Newcastle-on-Tyne.—The Council have decided to appoint a 
resident electrical engineer for the proposed electric tramways at a 
salary of £500 per annum. 


Paddington (London).— At the last Vestry meeting the solicitor 
made a statement as to the legality of the action of the Metropolitan 
Electric Supply Co. in laying trunk mains through the parish. By 
their 1890 order the company, he said, were empowered to supply 
electricity in Paddington as a separate area, with a view to purchase 
of the company’s interests by the Vestry. The act also maintained 
that the generating station in Paddington should be for the supply 
of Paddington alone. The company were now erecting a large 
generating station at Willesden under their 1898 act, and had 
power to lay mains from Willesden to Amberley-roal. In January 
the compauy gave notice of intention to lay mains from Amberley- 
road to Burwood-place. The opinion of counsel was that neither 
under the order of 1890, nor that of 1898. had the Company power 
to lay this cable beyond Amberley-road. The Vestry had distrained 
the Company from laying the cable, and on April 19th last a writ 
was issued against them. The works, however, had been proceeded 
with. The Marylebone Vestry had also decided to take proceedings 
should they continue the work. The Company undoubtedly in- 
tended to generate the whole of their electricity at Willesden, 
with the result that the station in Amberley- road would only be 
used in case of pressure. If the Vestry desired to purchase the 
Company's undertaking, all the works would be outside the parish, 
which the Vestry could not acquire under the purchase clause of 
1890. He advised the Vestry to use every endeavour to retain the 
1890 order. After discussion the Electric Lighting committee was 
instructed to take steps for the protection of the interests of the parish. 


Penzance.— Owing to the opposition of the Council the Board of 
Trade have refused the application of Edmundson's Electricity 
Corporation for a provisional order for Penzance. 


eS ES EE ES ——' ' . —————— e I M 


. Plymouth — Acting on a report of the borough electrical engineer 


(Mr. J. H. Rider), the tramways committee recommend the conver- 
sion of the Hyde Park and Compton routes into electrical lines at an 
estimated cost cf. £18 000. 


Presentations. — Mr. Alfred Lucas, to whose retirement from the 
position of superintendent of mains at Shetlield we referred last week, 
has been the recipient of a testimonial from the Sheffield staff. 

The Belfast city electrical engineer (Mr. Victor A. H. M‘Cowen) on 
Tuesday presented Mr. M. C. Olsson, in the presence of the staff, 
with a travelling bag as a token of esteem and goodwill on the 
occasion of his departure to take up a responsible post at Dublin. 


Preston.—The Streets and Buildings committee are considering a 
proposal of a company to take over the Corporation tramways, and 
to introduce electric traction. It is proposed to extend the tramway 
to Lytham and Blackburn, thus connecting Blackburn, Accrington 
and Darwin with Preston, Lytham, Blackpool and Fleetwood. 


Private Bill Legislation.—The Hastings Corporation Bill for 
the construction of sn electric tramway has been thrown out by a 
Select Committee of the House of Lords. 

A Select Committee of the House of Commons have reported in 
favour of the London County Council's Strand Improvements Bill, 
bnt on condition that the Sardinia-street station of the Metropolitan 
Electric Supply Company is to be reinstated in such a way that 
there will be no interference with the business, and on suek a site 
as will protect them from any proceedings for creating a nuisance. 

The Oldham Corporation Tramways Bill for the construction of 
additional tramways and for the introduction of electric traction, 
&e , has been passed by a House of Lords Committee. 

The preamble of ilie Manchester Corporation Bill for the working 
of tramways in Manchester and outside the city boundary by elec- 
tricity or other motive pcwer has been proved to the satisfaction 
of a Committee of tlie House of Lords. 


Reading.—Tlie Council, who are applying for Parliamentary 
dans to introduce electric traction, have decided to adopt the over- 

ead trolley system on certain of the existing routes, Some exten- 
sions of the lines are also proposed. 


Shoreditch.— The annual statement of the electric light and refuse 
destructor departments is being prepared. The Vestry have resolved 
asfrom March 25 to combine the revenue accounts of the two depart- 
menta, the cost of burning refuse being debited under “ generation of 
electricity ” in the Board of Trade returns as “ cost of coal and other 
fuel,” and the receipts from the dust department for destroving refuse 
and the supply of steain to the baths to be included under No, 10 on 
the credit side. The capital accounts of the two departments will, as 
hitherto, be kept separately, whilst the debt and interest in connec- 
tion with the refuse destructor capital will be paid out of the general 
rate, 

Tenders are to be invited from a selected list of firms for two new 
switchboard panels, and for a pump, filter and piping. 


Southampton —The Electric Lighting committee's cstimates for 
the year ending March 31, 1900, were presented and discussed at the 
Council meeting last week. Ald. Bone (chairman of the committee) 
said they anticipated they would d spose of 350,000 units for private 
lighting, which, at 534d., would bring £7,787 10s. Meter renta 
were put at £140, and for public lighting 60 are lamps would be 
lighted st £20 per annum each (EI, 200). Other small items brought 
the total income to £10,152. 103. For the last two years they hal 
been working at a loss, and it was suggested that this loss (about 
£1,800) should be spread over five years, so that the ratep vers should 
derive some benefit from the future profit They showed an esti- 
mated balance profit of £182. 163. 5d. He anticipate l the net profit 
would be much more than this sum, but the committee wished to be 
on the safe side. The a^counts were approved. 


‘ Stella” Disaster.—Ia the Probate, Divorce and Admiralty 
Court, on Monday, an application was made for leave to presume 
the death of Mr. George William Welch, electrical engincer, of 
Messrs. Welch and Fry, London-wall, E. C. Mr. and Mrs. Welch 
were on board the ill-fated “ Stella." Mrs. Welch was rescued, but 
her husband had not since been heard of. The application was 
granted | 


Stockton-on-Tees.— The sanction ofthe Local Government Board 
having been received, the erection of electricity supp'y works will be 
proceeded with forth with. 


Sunderland.— According to the report of the electricity depart- 
ment there was a profit of £300 (after allowing for interest and 
sinking fund) on the working of the undertaking for the past year. 

The Sunderland Forge and Engineering Co. are engaged in 
erectiug installations for electric lighting and power at Messra. S. P. 
Austin and Sons’ works, and at the extensive shipbuilding premises 
of John Priestinan and Co. 


Telegraph Clerks’ Grievances.—In the House of Commons, o1 
Tuesday, Mr. C. MeArthur, M.P., presented a petition, signed by 
3,946 telegraph clerks located in 94 cities and towns of the United 
Kingdom, praying for an inquiry, by a select committee or other— 
wise, into their grievances as to insufficiency of wages, Ke. 

Telephone in Italy.—It is stated that the Minister of the Posts 
and Telegraph Department will shortly lay before the Chambers a 
bill to reform fundamentally the telephone system in Italy. 


Telephone Trunk Extensions. —Trunk telephonic co umunication 
has been established with Arklow and Wicklow (Ireland). 


Teneriffe.—A Belgian syndicate has obtained a concession for the 
construction of an electric railway at Teneriffe. 

Trading Competition batween Municipalities —The appli- 
cations of the Manchester Corporation for leave t» appear in opposition 
to the Stockport Corporation bill for power to construct tramways 
at Heaton Norris, and of the Stockport Corporation in respect of the 
Manchester bill for supplying electric current for lighting and 
tramways at Heaton Norris, have been considered and rejected by 
the Court of Referees. The Heaton Norris Council is itself in favour 


. of making arrangements with Manchester. 
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Village Lighting. — Hartford, near Northwich, was lighted 


electrically for the first time on April 29. 


West Bromwich. —Reports have been obtained from two consulting 
engineers as to the advisability of establishing municipal electricity 
works. i 

Westminster (London)— The Westminster Electrice Supply 
Corporation notify that they intend to apply to the London County 
Council for permission to alter the standard pressure in their mains 
from the present three-wire system with 100 volts between the inner 
wires to a three-wire system with 200 volts between the inner wires. 


Weston-super-Mare.— The Board of Trade have intimated to 
the Weston-super-Mare and District Electric Light and Power 
Syndicate that, as a result of Major Cardew's report, they cannot 
grant the Syndicate a provisional order without tlie sanction of the 
Council, 


West Yorkshire Electric PowerScheme.—The District Councils 
of Heckmondwike, Liversedge, and Cleckheaton have received par- 
ticulars from the Electrical Power Distribution Co. of their suggested 
scheme for the supply of electricity for lighting and power purposes 
inthe West Riding of Yorkshire. The company would give the 
Councils power to purchase that portion of the undertaking as would 
be within their respective districts on two years’ notice at any time 
after 10 years from the inauguration of supply, the purchase price 
to be fixed by independent valuers. The charge for current for street 
lighting and power would be 2d. per unit after the first 200 hours 
maximum demand per quarter at 8d. per unit. For private lighting 
a charge of 23d. per unit (after the first 200 hours maximum demand 
ner quarter at sd) would be made. The question is being considered 
by the Councils. 


Wigan.—The Council have decided to apply for sanction to borrow 
£90,000 for the erection of their electricity supply works. 


Worksop.—In view of the Council's application for a provisional 
order having been granted, the Lighting and Paving committee have 
been instructed to engage an electrical engineer. 


Worthing.—' The Council have applied for sanction to borrow 
£36,900 for carrying out the electric lighting scheme proposed by 
their consulting engineers (Messrs. Burstall and Monkhouse). 


York —The City Council propose to enter into arrangements with 
Messis. Porte, Sykes and Co. tor the free wiring of premises in the 
district. The firm undertake to wire premises in consideration of 
receiving ld. per unit for current consumed for three years, the 
consumer having the option to purchase at the expiration of that 
time, the purchase price to be the prime cost plus 20 per cent., less 
14 per cent. per annum for depreciation ; the Corporation not to 
undertake any liability except the collection of the 1d. per unit, and 
not to enter into any contract with private consumers to wire 
premises, The Council propose to appoint a resident electrical 
engineer, at a salary of £200 per annum. 


Concert.—A bohemian concert was given on Friday evcning last 
by the combined statfs of the City of London, Metropolitan, and 
London Electric Supply Companies at the Freemasons Tavern, 
London, W.C., under the presidency of Mr. J. Cecil Bull, manager 
and secretary of the City of London Company. The audience 
numbered about 350, and the concert, to which taleut of an excep- 
tionally high order contributed, proved a great success. 


— — eg 


COMPANIES' MEETINGS AND REPORTS. 


— — 
Western and Brazilian Telegraph Co. (Limited). 


The report of the Directora of tbis Company for the balf-year to 
December 31st shows the total earnings to amount to £79,103. 18s. 7d., 
against £72,332. 9a. 10d., an increase of £6,771. 88. 9d. compared with the 
half-year to December 31, 1897. The working expenses were £43,179. le., 
against £37,774. 1s. 11d., an increase of £5,404. 19s. 1d. Including the 
amount brought forward and the dividend receivable upon tbe shares held 
in the “ Platino” Company, and after providing for income tax, the credit 
balance is £39,204. 83., from which has been deducted £8,037. 12s. 4d. for 
interest on debentures and debenture stock, £1,079. 10s. has been placed 
to debenture stock redemption, and £9,000 toreserve, leaving £21,087. 6a. 8d. 
The Directors now recommend the payment of 4e. per share, free of 
tax, for the half-year on the Ordinary shares, making, with the dividend 
paid in November last, 3 per cent. for the year, leaving £1,607. 13s. 8d. to 
be carried forward. In the case of shares which have been divided into 
„Preferred and Deferred,” the 4s. per share now recommended will be 
payable, viz., ds. 9d. to the Preferred " (making up the full dividend of 
£5 per cent. on these sbares to December 51, 1898), and 3d. to the Deferred 
ehareholdera, Dividend warrants will be posted on May 10th. 

Tbe iron barque Norua” has been purchased and sent out to Brazil, 
to be used as a hulk for ships’ stores and stock cable, and she has been 
fitted with the necessary machinery for renovating old cable picked up 
during repairs. . 


Brazilian Submarine Telegraph Co. (Limited). 


The report of the Directors for the half-year to Dec. 31 last is as 
follows :— 


The revenue amounted to £115,159. Os. 3d., and the working expenses to 
£22,255. ls. Id. After providing £3,200 for debenture interest and 
sinking fund, and £1,943. 10s. 8d. for income tax, there remains £87,762 
8s. dd. To this is added £18,212. 3e. Ad., dividends receivable from the 
Western and Brazilian Telegraph Co. and the London Platino-Brazilian 
Telegraph Co., and £8,963. 19s. 7d. brought forward, making £114,938 
lle. 5d. The expenses consequent upon carrying out the arrangements 
for closer working union with the Western and Brazilian and the London 
Platino-Brazilian Companies amounted to £7,668. 193. 11d. First and 
second interim dividende, amounting to £61,568. 2s., have been paid, and 
£50,000 transferred to reserve, leaving £15,801. 9s. Ad. to be carried to 
next account. 


West Coast of America Telegraph Co. (Limited). 


TLe report of the Directors fur the year to December 31st states that 
the gross income was £25,080. 18. 4d. After providing for working expenses 
(£18,840. 15s. ld.) and interest on the Four per Cent. Debentures, the 
nett balance of profit was £239. 67. 3d., and adding £34. 98. 1Cd. brought 
forward, there is a balance of £273. 168. 1d. to be carried forward. There 
was little or no improvement in trade on the West Coast generally in 1858, 
and as a result of a financial crisis in Chili in July there was a fall of about 
53 per cent. in the rate of the Valparaiso exchange on London. Quite 
recently there have been signs of a reaction in the exchange, which may 
lead to a feeling of more security in business, now that friendly relations 
have been restored between Chili and the Argentine Republic. 

The Company's cables, land lines, and the repairing steamer have Leen 
maintained in a state of efficiency. | 


Great Northern Telegraph Co. (Limited). 


At the annual meeting of this Company, held at Copenhagen on 
Saturday, the Chairman and Managing Director (Commodore E. SUENSON, 
D. R. N.), in rendering an account of the working of the Company during 
the year 1898, said that the condition of the cables during the year had 
been much the same as during 1897. In Europe there had been 30 
interruptions, affecting nire of the cables, while in the Far East there had 
been 11 interruptions to six of their cables. The cable steamer “H.C. Orsted ” 
had been employed on active service for 201 days, of which 20 were for the 
account of other concerns, the W. T. Henley's Telegraph Works Co. having 
chartered the ship for the transport from London and the laying in the Baltic 
of a cable between Sweden and the island of Gothland for the Swedish Govern- 
ment. The work was succesfully carried out during the last fortnight in May. 
Their cable steamer “ Store Nordiske ” had been on active service for 113 
days, of which 37 were for the account of other companies, and certain 
extraordioary repairs of this steamer and the renewal of boilers were 
finished at Shanghai towards the end of January. Although there was 
still room for improvement with regard to the Wladiwostock Line, it had 
worked more regularly than during the previous year. The scheme for 
laying a cable between Great Britain, the Faroe Islands and Iceland had 
made some progress, the Danish Government having rendered valuable 
assistance by allowing two men-of-war to make surveys and soundings 
off the coast «f the Faroe Islands and Iceland during ast year, in 
order to find the best landing p'aces fur the cable. Meanwhile tle 
Company had sent out an experienced engineer to survey the eastern, 
northern and western paris of Iceland with a view of selecting a convenient 
route for the establishment of a land-line to connect the most populous 
districts of that great island with the landing-place of the cable. Unfortu- 
nately, their efforts to obtain efficient support of the echeme from Great 
Britain and France had so far led to no practical result, notwithstanding 
its unquestionable importance both from practical and from scientific and 
humanitarian points of view. The last hope for a speedy realisation of the 
plan depended now upon steps taken by the Danish Meteorological Office 
to induce the meteorological offices abroad to influence their respective 
Governments in favour of the scheme. The rates between Great Britain 
and the Scandinavian countries had been reduced since July 1 last, 
but, thanks to an exceptional development of the shipping and commerce of 
the Scandinavian countries, these reductions had not affected the traftic 
receipts as much aa was expected. 

In Japan they had had to pull down and completely re-build their 
station at Nagasaki. In China commercial and iudustrial development, 
together with political events, had contributed to maintain a brisk tele- 
graphic traffic, and in addition, the insurrection in the Philippines and the 
war between the United States and Spain gave rise to a considerable 
telegraphie correspondence, which explained the considerable increase of 
their traffic receipts. These returns showed an increase of £21,855. 7s. Id. 
over those of 1895, which had been the best year hitherto. 

As the additions to the amortization fund in the previous years brought 
that fund up to the full amount of their debt, they bad taken advantage of 
the reservation made at the time of the issue of their 5 per cent. Debentures 
of 1883 to pay off extraordinarily 800 of them on Sept. 1 last, thus 
reducing the number to 700 (£70,000), which had been paid off on March 
1, 1899. In consequence of the excellent results of the year’s workiug, we 
are glad to be able to propose an extra dividend of 73 per cent. (making 124 
per cent. for the year in all), and at the same time to increase the ret erve and 
renewal fund by a substantial amount, the fund having been debited with 
a large amount for extraordinary expenses. The increase of that fund was 
the best guarantee for the shareholders against future contingencies, 
especially in connection with the British and American schemes for the 
laying of cables in the Pacific ocean. 
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Commodore Suenson referred feelingly to the losses which the Com 
pany had sustained in the deaths of Mr. Bille (a director), Mr. Berner (one 
of the auditors), and Mr. P. Chr. Dresing, the Company's engineer-in-chief. 

The report and accounts were then adopted. 


Calcutta Electric Supply Corporation (Limited). 


The Directors’ report for the period to Dec. 31 states that the con- 
tractors have made good progress with the erection and equipment of the 
generating station and with the laying of the mains. P'osser sion of the 
gite was not obtained until March 10, 1898, and the work of erection was 
not actually started until May 19 of that year. The buildings were, how- 
ever, practically finished at the end of 1898, and are reported to be a good 
example of a central station. Owing to the difficulty in settling the 
question of overhead wires of the Government, to labour troubles, and to 
delay in delivery of some of the ma'erials for the mains, the supply of 
electric energy to the public was no: commenced until the 17th inst. At 
that time there were applications registered for 2,000 lighta aud for power 
for a considerable number of electric fans. 

The Government of Bengal have confirmed their promise to renew the 
company’s license at the expiration of the period cf 21 years if tbe under- 
takiug be not then purchased by the Municipality or the Government, but 
this confirmation is now coupled with conditions which the Directora do 
not consider satisfactory, and the question is still under discussion. The 
Government of Bengal, in consideration of the delay in settling the question 
of the mains, have altered the date for the commencement of the company’s 
license from Jan. 13, 1897, to Oct. 20, 1897. 

Application has been made for a large extension of the Company’s area 
of supply embracing the south and south-west district's of Calcutta, 
including the Ballygunge and Alipore suburbs in which many Europeans 
reside, and which are still being built on for European residences. This 
ay plication has received the formal approval of the Municipality and only 
awaits the confirmation of the Government. 


New General Traction Co. (Limited). 


The report of the Directors shows that the gross profits for the year to 
March 23 were £17,517. 2s. 7d., which, with £4,3'2. 15s., brought forward, 
makes £21,829. 17a. 7d. Deducting general expenses, salaries, &c., charge- 
able against revenue, £4,495. 128. 9d., there remains £17,534. 4s. 10d. as 
net profit; £2,122, the remaining half of cost of is-ue of new capi'al, is 
written off, which leaves £15.212. Js. 10d. A dividend, at the rate of 6 
per cent. on the Preference capital, amounts to £9,020, and the Directors 
recommend that this be paid, and that the balance (£6,212. 4s. 10d.) be 
carried forward. f 

The work on the lines of tramways being constructed under the Com. 
pany's direction has made good and satisfactory progress during the year. 
The new Coventry lines are near completion, and will, it is confidently 
anticipated, be opened in the course of the next two months ; meantime, 
the section already open for traffic shows continually increasing earnings. 
The work at Norwich is proceeding satisfactorily. 

An issue of £100,000 of Preference capital was successfully mae in 1697 ; 
and in view of the alceady considerable expenditure of capital on the works 
in progress, and of further business lately undertaken, the Directors 
propose a further issue of a like amount of Preference capital. For this 
purpose the shareholders will be asked to approve the creation of 20,000 new 
Six per Cent. Preference shares of £5 each, ranking parri zu:su with 
existing Preference shares. 

A considerable amount of new business has been offered to the Company, 
but only one proposal was accepted. 


Brockie-Pell Arc Lamp (Limited). 


The report of the Directors of this Company for the twelve months 
ended Dec. 51, 1898, is to the effect that the trading of the past year is 
much more satisfactory than that of the previous 17 monthe, and shows a 
decided progress in the Company's business, and a general improvement 
in its profits and management. The profit and lo à account shows a debit 
balance of £1,496. 15s. Sd. (against £4,590. Os. 5d., for the preceding 17 
months), but this includes £301. 11a. 7d. written off tools and patterns 
(against £59. 12a. Jd. in the previous account); legal expenses £386. 6a. 9d., 
also £472. 12». special payments made to close expert and former manage- 
ment expenses (amounting to £1,160. 88. Ad.), the greater part of which 
are not likely to again occur. 

The sales of the Company's lamps show an increase of over 70 per cent. 
compared with the preceding 17 months. During last year the Company 
supplied lau. ps to Ashton-under-Lyne, Morecambe and Paisley, and repeat 
orders were received from Bristol, Hammersmith, St. Pancras and Shore- 
ditch. A contract for the supply of some hundreds of lampe fur tte Great 
Central Railway is in progress. 

Shortly after the last yearly meeting a committee was appointed, and 
went thoroughly into the affairs of the Company. This committee was 
presided over by Mr. Shrimpton, and as Mr. Pell at this juncture resigned, 
the Directors urged Mr. Shrimpton to accept ‘he position of Managing 
Director thus vacated, and he accepted on terms very favourable to the 
Company. With a view to further economies, the Directors have reduccd 
their fees to one half, closed the head office, and moved the staff to 
the works. 

The contract for the sale of the Belgian and French patents has not been 
completed, and the £500 paid as deposit has, therefore, been forfeited to 
the Company. Other negotiations to realise these patents are in Land. 

As intimated at the last general meeting, the Directors have taken pro- 
ceedings against Messrs. Johnson and Phillips (the late makera of the lamp) 


for continuing to make lamps which they were advised infringed the 
Company's patents. These proceedings have been settled by that firm con- 
senting to an order of theCourt restraining them from manufacturing or aell- 
ing Victoria Lamps, and from in any other way infringing the said patents. 
Messrs. Johnson and Phillips have also undertaken not to issue any adver- 
tisementa which may lead to the belief that they are entitled to manufacture 
or sell Brockie-Pell Lamps or any lamps under licence from the Company. 
In addition, the firm have paid to the Company the amount set out in the 
profit and loss account as compensation. 

Nothing -has been written off plant and machinery, as this has been 
maintained in thorough efficiency. The inadequacy of the Company's 
works to cope with the growing business is proving a serious difficulty, and 
the Directors are carefully considering the question cf larger and more 
suitable premises. 


ALDERLEY AND WILMSLOW ELECTRIC SUPPLY (LIMITED).—'The statu- 
tory meeting of the shareholdera was held on Friday. The chairman Mr. F. E. 
Gripper) stated that by the end of June current would b> available for the 
district of Alderley Edge. They had approached the Wilmslow Council, 
asking them to consider whether the supply of current to Wilmslow could 
be arranged, and it was hoped some eatisfactory arrangement would be 
made. Terms had been offered to the Alderley Council to light the village 
by means of arc lamps, but nothing detiuite had yet been decided. 


ANGLO-ARGENTINE TRAMWAYS CO. (LIMITED). — At a meeting 
of this company, held to consider the agreement with the Argentina 
Electric Traction Co., the chairman (Mr. H. Doughty Browne) said 
that during the last ten years the average dividend had been about 2 per 
cent., but the accounts for the past year admitted of a dividend of 3} per 
cent. With the disposition that there was to convert all tramways into 
e:ectric lines, he was certain that before very loug, even if they did not 
allow someone else to convert their tramway into one propelled by 
electricity, they would have to do it themselves. The Argentina Electric 
Traction Co. had offered to supply them with electric current for the 
tramway, and to guarantee a minimum of 4 per cent. upon their 
capital for five vears, and their company would also be entitled to 
any additional profit proved to be earned during thit time. After 
that, when stock had been issued in payment for the out'ay incurred, the 
shareholders of the Anglo-Argentine Company would enjoy a Sper cent. 
cumulative dividend, which would be a prior charge on the undertaking 
both as regards capital and revenue. The Traction Company were to pay all 
expenses of acquiring the concession for the conversion of the tramway, 
and there was therefore no liability on the Anglo-Argentine Company. The 
agreement was approved unanimously. 


BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LIMITED).— The 
directors’ report for the year ended March 31 states that the profits, after 
deducting fixed charges and the Preference dividend, amounted to 
£16,283, and the directora recommend a dividend on the Ordinary shares 
of 4 per cent. per annum (tax free), and carry £8,008. 


CHAMBERLAIN AND HOOKHAM (LIMITED).- The statutory meeting of 
this compiny was held at Birmingham a1 Wednesday. The chairman 
(Mr. Artbur Chamberlain) said that it was a statutory meeting of 
Chamberlain and Hookham., registered in 1833, reconstructed and 
re sistered again in December, 1898. It was not cal'ed by the D rectors, but in 
consequence of an act of a fatherly Parliament with a view to protect 
the shareholdera’ interests. It was an amusing commentary on the 
recent outcry for further legislation to protect shareholders in limited 
liability companies. That meeting consisted entirely of  otlicials 
(the chairman, the secretary, and one other) and Le had never 
known a statutory meeting attended by more than four or five 
people. It simply showed that shareholders did not take the slightest 
interest in their investments, did not take the slightest trouble to 
protect themselves, or consider whether what they had done was wise or 
prudent until the day arrived when there was no dividend. Then they 
woke up and called upon Parliament for further legisla:ion to protect 
them. He thought shareholders had ample protection now if only they 
would make use of the means they had at their command. As there were 
no questions tu ask, this concluded the business, 


CITY AND SOUTH LONDON RAILWAY CO.—At the meeting of thia com- 
pany on Tuesday a proposal to approve the new bill of the City and 
Brixton Railway Co., under which powers are sought for the construction 
of certain works not included in its original bill, was passed. A share- 
holder present asked if it were possible for the City aud South London 
Company's line to be taken on to Liverpool.street. The chairman, Mr. 
C. G. Mott, replied that Liverpool-streat was not the p'int which the 
company desired to reach. Their main line would be to the Bank, and it 
was the intention of the Central London Railway Co. to extend their line 
to Liverpool-street. When the Brixton Company's line was completed 
and certified by the Board of Trade it would be worked with their own 
line as one complete system. 


ELMORE AMALGAMATION.—Circulars have been sent out to the share- 
holders in Elmore's Patent Copper Depositing, Elmore’s Wire Manufac- 
turing, Elmore’s Foreign and Colonial Patent Copper Depositing, and 
Elmore’s American and Canadian Patent Copper Depositing Companies, 
advising thern that “the negotiations for the amalgamation of the companies, 
and for the provision of ample working capital are now completed, and that 
Messre. L. Hirsch and Co. have subscribed a sum of £200,000 (free working 
capital) in cash to the new company." It is announced that the new com- 
pany will have a share capital of £700,000, half of which will be taken by 
the preference shareholders in the four present companies, 
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NEW COMPANIES, STATUTORY RETURNS, &c. 


COUNTY OF DURHAM ELECTRICAL POWER DISTRIBUTION CO. 
(LIMITED).—This company was regist red on April 19 with a capital of 
£100,000, in £10 shares (of which 5,000 are Preference), to carry on the 
business of electrical engineera, contractors, electricians, suppliers of elec- 
tricity, manufacturera of electrical apparatus, mechanical] and chemiea. 
engineers, tramway and light railway proprietors, carriers of passengers and 
goods, &c. The first subscribers, with one share each, are : — Geurge J. 
Somerville, electrical engineer ; C. Walmsley, Enile Garcke, C. H. Dade, W. 
E. Singleton, M. E. Sheerboom and J. Renwick. 

COUNTY OP 8URREY ELECTRICAL POWER DISTRIBU? ION CO. 
(LIMITED).—This company was registered on April 19th, with a capital of 
250, 000, in £10 shares (2,500 Preference), to carry on the business of elec- 
trical engineers aul coatractors, electricians, suppliers of electricity, 
electrical apparatus manufacturers mechanical and chemical epginee ra, 
tramway and licht railway proprietors, carriers of patsengers and goods, 
etc. The subscribers are the kame as in the County of Durham Electrical 
Power Distribution Co. 


NORTH METROPOLITAN ELECTRICAL POWER DISTRIBUTION CO. 
(LIMITED).—This company was registered on April 19 with a capi al of 
450,000 in £10 shares (2,500 Preferer.ce), to carry on the business of elez- 
trical engineers and contractors, electricians, suppliers of electricity, 
electrical apparatus manufacturere, mechanical and chemical engineers, 
tramway aud light railway proprietora, carriera of passengers and goods, 
&c. The subscribers are the sume as in the County of Durbam Electrical 
Power Distribution Co. 

TELEPHONE AND SWITCHBOARD SYNDICATE (CONTINENTAL) 
LIMITED.—This company was registered on April 27, with a capital cf 
£10,C00, in £10 shares, to acquire and work any patents and rights, and 
to carry on the business of financiera, promoters, &c. The subscribers are 
all of Manchester and district. 


CITY NOTES. 


— — 


per cent. (since Feb. 2, 1899). Price of 

Consols (21 per cent.) 1104—110} for 
money, 1101—1108 for account; 24 per cent. 103$—1033 (May 4), 
Stock Exchange Settling Days: Stocks and Shares Continuation Days, 
May 10 and 29; Ticket Days, May 11 and 39; Pay Days, May 12 and 
51; Mining Share Carry over Days, May 9 and 27. 


MEMORANDA.—Bank rate 3 
silver 28 13d. per oz. (May 4). 


HAMPSTEAD ELECTRIC SUPPLY OO. (LIMITED).— The registered offices 
have been removed to 287, Finchley-road, London, N.W. 


GREAT NORTHERN TELEGRAPH CO. (LIMITED).— Coupons for the 
year 1838 (No. 45) on this company's shares should be presented for pay- 
ipt at no C. J. Hambro and Son's offices, 70, Ol Broad.street, 

ondon, E 


MUNICIPAL LOAN.—The Durban (Natal) Council during the week 
invited applications for £300,000 54 per cent. stock, of which £50,000 is to 
be utilised for electric lighting extensions, 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
appointed the 11th inst. as a special settling day in the further issue of 
20,000 £10 fully-paid Six per Cent. Cumulative Preference shares 
(Nos. 40,001 to 60,000) of the British Electric Traction Co. (Limited), the 
prov isional certificates for £200,000 Four and a-Half per Cent. Debenture 
stock of the County of London and Brush Provincial Electrice Light Co. 
(Limited), 13,534 £10 fully-paid Ordinary shares (Noa, 26.667 to 40,000), 
and 20, (00 Five per Cent. Cumulative £10 fully-paid Preference sharea 
(Nos. 1 to 20, C00) of the Potteries Electric Traction Co. (Limited), and 
10,000 fully-praid Ordinary shares (Noe. 1 to 10,000), of the Folkestone 
Lleetrici* y Supply Co. (Limited). The stock and shares of the three first- 
mentioned companies have al:o been ordered to be quoted in the 
Official List. 

ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


2 No AGGREGATE. 
Line. Week B Inc. 
ended or Dec. 
4 necks Amount. , ir Des 
1699 £ £ £ E 
Birmingham Tramways. Apr. 29 4,019 |+ 351| 16 65,311 + 5, 148 
Blackpool Corporation... 5 aig aa ies 
Blackpool and Fleetwood j 29 | 293 ; 17 5,971 
Bradford Corporation T sh e be^ a Ve. us 
Bristol Trams & Carriage „ 28 3,065 |+ 368] 17 44391 + 2,381 
City & South London Ry. , 30 1,052 |+ 42] 18 19,558 + 601 
Dover Corporation „ 29 158 T 27. 4 134 me 
DublinUnited(Southern) , 28 709 T 20i; 17 11,300 + 3,982 
Glasgow Corporation ..| ,, 29 | 8,748 | - 1,04t an ne 
Liverpool Corporation 
Dingle Route » 22, 486 25 11,882 ies 


Prince’s Park Route... „„ 22 351 14 4.523 .. 
Liverpool Overhead Rly. „ 30 |1,408 — 45 18 24151 - 780 
*Shefüeld Tramways....| „ 30 | 1,2607 + 318 17 20.584 + 4,5:8 
South Staffs. Trams...... , 28 657 ＋ 78 17 10,467 ＋ 383 


7 Partiy electrical. 


ELECTRICAL COMPANIES’ 


SHARE LIST. 


AMOUNT | Last | PREVIOUS | Price RATE PER BUSINESS DONB 
A T OR. DNE NAMB, | Week's PRI | Wednesday, | CENT. | DIVIDENDS Dor. DURING WERK 
'| SHARE. | DEND. Ax 26. May 3 YIELDED. ENDING May 3. 
TELE . | 
GRAPHS £ s. d. Highest | Lowest 
£13,400 108 4% |, African L ire u Telegraph 4% Mori Deb. Gd). 0 (4 10) c4 8162, | January anl July. yu 4 vs 

25.000 10 ad Amason Telegra — e 3 4 8 4 ia June and December.. 

81 5,0C0 100 bx Do. 5 per Cent. Debentures. ==.. 92 87 91 6066 - m 

E 06, 500 Stock 15/0 5 J s ; (5 61 F4 5 S 0 | Feb., May, Aug., Nov 62 (2 
8,047, 11 Stoo | 80,0 ; CCC 1123 113) 1103 111 5 7 7 1 m 113 1103 
$,007,53(| Beockk | 1£/) Do. Deferred cw 444 131 i3! 12 1 7 1 1 12 l5 

25 151 10 3 Brazilian e pcm 15} 15} 15} 1864 èe 811 | Mar., June, Oot., De 154 14 
£15,C00 100 b Do. ERE Cent. Debs. ae Series, | 1906) ..] 110 114 111 111 479 Tune and Decemh- 22 — 

10,000,000] 3100 117 i Cable Co pital Stoß 185 135 185 195 £ 2 1 | Jan., Apr., July Oct.“ 1853 £s 
41,832,528| stock 6% 4 per Cent. Debenture Stock e . — n" 104 106 104 106 8 15 6 " í 06 105 
16,000 10 8/0 "Ouba vend Ordinary (Deferred) waa xd. 9b 103 9 10 8 0 0 | Febrosry ax d Aug: st . = 
6,000 10 11% Do. Preference 10 per Cont = :. X 20 le$ 293 5 27 " T 18j - 
19,981 6 5 Direct Spanish (Ordinary) A 5 4 b 4 0 O | April and October we x 
6,000 6 1 Do. 10 per Cent. Cumulative ‘Preference . .. 9) 10} 91 1A 45 8 "c ; zd ais 
£30,000 50 45 Do. 43 per Cent. Deben tars — 1007 1092 1062 19; á 8 4 | Jenvary ano July P 
€0 M 90 Direct Toite. Btates Ca 11 114 11 lij 513 1 | Jan. Apr. July. Oct 11 111 
420,000 100 4} Direct West India Cable 447 Reg. "Deb. . (red) .. 102 165 101 10 $ 7 U | June and December.. , 
£4,000,00| Stock 5% | Bastern Ordinary. exerc oe ee, c 172 16t 166 4 € 4 | Jan., Apr., July, Oct 1° 3} 162 
£196.00] Stock 3 Do. ij per Cent. Pref. Stock . . ..| 101 104 K1 101 374 ii ; 1033 1 24 
£1,432 2:8) Stock 4 * Do. 4 per Cent. Mort. Der. Steck (red.) xd) 123 127 12. 125 ð 4 0 | May ard Nov: mbe: 123 121 
289,40 100 è * Do. 6 Cent. Debentures, 1899 — . 10 103 103 13 4 18 3 | Fetrary & Augu:t " 
250,000 10 Bastern nsion a æ. m xi & bonus 19) 17 13 1t4 i 4 10 | Jar., Apr., July. Oct 161 16} 
£320,000 | 86035 4 Do. à per Cent. Deberture Stoch 118 127 133 127 8 3 6 | Febuary 4 Augus: 123 à 
* 16, 1 100 5% % Do. 8 p. c. (Austin. Gov. Sub.) Doo. 90 (reg. ).. 101 99 103 $17 1 | Jantary and July . = - 

84, 00 10⁰ 52 Do, (Bearer) ma -—-—.e—-- =— a 100 103 100 103 417 1 " " e - 
£ 5,10 100 5% |*Mastern and B.African 5 p.c. Mor. Deb. 190 (reg.) 108 99 108 $17 1 hn ii de 5 
£46, 100 5X Do, (Bearer) — . 100 103 10) 103 117 1 s " 8 2 

£300,000 100 4% |* Do 6% Mortgage Debentures, 100 —....| 102 105 102 105 817 8 | February & August z 3 
£ 100,000 2 4 Do. 6% Mauritius Sub. Debs. (red.) wee Xi} 101% 1072 u27 105% 115 2 | May Novemo:r Us = 

480,237 10 | 26 | Globe Telegraph and Tru t.. kd 111 12 i 12 4 5 6 |Jan,Apr.,Juy,O»t. 19 11 
150.42 10 t/0 Do. 6perCent. Preference os .. xl 15} 16} U 16 8 10 10 i n 16 It 
160,006 10 15/0 Great Northern of Copenhagen xX Coup. 45 12 31 82 8 9 6 | January and July .. 8.4 m 
£72,000 100 43% | Halifax & Bermuda Cable «xat Mort. Deb. (red ).| 100 143 100 103 «493 = 
M: 35 | 12/6 indo-Ruropean =- 60 67 60 € 3 4 | May and November L9 57] 

£ .08,000 100 6 London Platino-Brasilian 6 per Cent. Debe., 100. 8 111 103 111 b 8 1 | March & September — M 
£00,000 100 4 5 ex Guar. Debs.(red)-....| 105 18 6 108 814 5 June and Deoember = æ 
3,381 |8100 Cert.| 6 Submarine Cables Trust „„ 1 42 189) 13 1811 ; ae Şi 

Wa 9 10 e West African Telegra 7 2he 8$ 20 34 = December and July. - 8 

£20, 100 52 » Do. 6 per Cent. bentures (red.) .. 10i 99 104 418 O0 | March x September s - 

30,003 9) . „ert Coast of America -- a €D €D op €P €P UD UD 0D m mo i 1 $ 1 oe = e = 

Ew. uin. 1% 4r Do. 4 fer Cent. Debent ure 108 116 108 106 815 9 | January and July . is 
E8221 10 170 ‘et India and Panama æa m.. 3 2} 2 12 ed Moy and Nov ember 2 <a 
81 263 10 6,0 Do. 6 rer Cent. lst Preferenoe = = == = .. 10} 11; 10d — 11 568 " n — — 

4,009 16 6/0 Do. Oper Cent. 2nd Prefe rens 9 10 9 1) 60u u - ~ 
£4 C00 190 b |* Do. s 1er Cent. Debentures = æ=- . ] 105 108 155 les 418 3 Jantary and July - - = 

60,258 16 bu | Weiterp iid Brazilian Ordinary —~.1...—... 1:, 13 124 18 411 8 | May and Nc vember ae En 

03,159 " 89 Do. 6 per Cent. Preterz«d Ordinary ~- =.. 83 8l E 8} 1 0 8 " " ae & 

83,119 ? 1. 8 Dc. 1 eferred Ordinary — om an a a a ao oe oe 4$ 4 13 - "Ë oe — ae 

£ 339,621 Stock 6% |* Oo. 4 per Cent. Debenture Stock .. 1 109 LES 109 814 1 | Juneand December x ix 

£ 58,100 PU 6X  |'Westcru Union 6 per Cent. Sterling Bonds (red.| t. ee 100 106 100 105 514 3 March & September - 
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ELEOTRICAL COMPANIES’ SHARE LIST. 


PREVIOUS Prioe RATE PER ! BUSINESS Done 
ou 
hace AMOUNT DET | NAME. WEkEK'SPRIOB | Wednesday, | CENT. DIVIDEND DUE. : DURING WERK 
BHARE. ! DEND. | APRIL 26 May 3. | YIELDED. ' ENDING May 3 
is. 4 . 4 Highest | Lowe 
| Cb! Telephone (fully paid) -— = 3j 8 27 8 Olt 4 Auge a» m m m m - - 
Consolidated Telephone Const. & Manufacturing A 11 à 1 1158 | Jay 2 ------— z = 
Monte Video Telenhone Ord. w .. 1 i è 5 0 0 October oo = = = = = - 
Do. 5% Preference............. FEAR NE 3 1 1 1 is pa Hs E 
National =- == 3 11 6 44 6 6 0 0 | February & Angus 4 81 
Do. 6 per Cent. Cumulative 1s$ Prel - 11 18 11 3 46 9 " " 12 1" 
Do. 6% P Cumulative 2nd Pre 11 13 11 18 4 $9 " e 10 
Do. 37 Ncn.Cumulative 8rd Pref m = æ.. 43 51 4 bt 415 2 " 5 4} 
* Do. Debenture Stock 8è% (red.) - . 99 172 9) 101 8 9 4 | June aad December t9, " 
Oriental -- e o e 2 CD ED pOT UD GR Um cs € HS we: xd l 1 5 0 0 April and October oe oo 
United Biver Plat = e 9 a on ~ 4 5i 4 bł 6 16 3 July SP v0 cet 2 8:98 d - 
| ELECTRICITY SUPPLY COMPANIES. 
Bl'ckh'th & Gr'nw'ch P'st'ct Elec. Lt. Ord. / 10s od. 9 a a | - - = 
Bournemouth and Poole Electricity Supplyord .. 13t 183 13% 186 2 18 10 = 13} Z 
Pa. 41 per Cent. Cumulative Pref, ... 104 114 1c} 11; 818 8 - ES 
Calcutta Elec. Supply Ordinary (£4 paid) ........ be 6 Ef 6 7 oe 5: NS 
(bering Cross & Strand Electricity Supply Corp. 10 118 11 12 8 6 8 | February & ca 114 a 
Do: 44 per Cent. Preference wo... * el 53 6} 812 0 a = 
Chelsea Electricity Supply Ordina — om ow Ti 84 74 84 81) 7 March we : 
* Do. 437% Debenture Stock (red.) = 114 116 114 116 818 1 | June an! D xcem*e: E d 
ChicagoEdisonist Mort. LI ee 101 104 105 115 4 7 2 | April and October. ; B 
City of Lordcn Elec. Jj Etrg Odd 171 18} 17 18 8 6 8 | Feuruary & Aagast Uu 174 
Dc. 67 Ccmulative Pref. . . æ ==.. 16 16 16 16 815 0 | January and July 151 15] 
L * Do. 57 Debenture Stock (red) — ==.. 124 29 131 1?9 81710 | Juneand zs = 
Cconty of Londcn & Brush Prov. O rd.. 11 12 11 13 ^ m 111 114 
To. 67 Cumulative Preferenoe . 2 14 16 14 16 400 March & September 1g ES 
House-to-House Electric Lighting Supply Ord. e 8} 94 8} 9] gis 8 - Lx 2 
Do. 7 per Cent. Preference .. c. 9 10 9 10 81) 0 | March & September Ss à 
Moostegton | and Knightsbridge Oord 12 18 12 H 4 471 - a = 
6 Do. 6% 1st Pref eeeseceeses LUIS D € op ap o 73 81 7 8} 8 La 9 January and Jay = = 
j Lendon Biectric Supply Ordinary =æ « = = = = æ .. 31 8] ? 83 » E yc 2 
Do. 67 Preference. Ac ed 7 63 63 4 811 - 614 d] 
. Do. 4% lst Mort. Deb.....— 2. ꝑ .. 196 103 176 108 814 0 [Nch., June, Sept., Dec. z 
Metropolitan V cs Supply Ordinary ..... — . th ut 121 d $17 3 | Aperu and Oco026« — 13] 163 
id. Do, 112 ————M— — us 2 3 2 . - = Em 
Do. Deb) Stock First Mortgage . -—— 118 121 218 12 815 4 | Jane and Dese uber = d 
Wena Hl Electric isl PITT MT o it 171 16} 171 8 8 7 March LII DPI oe - 
Oxford Electric Ordinary.. 0 e 7 É 7 8 21 6 $5 2 2 
| Band Electric a.. æ». i lè 11 a = x 
River PlateElec.Lt. &Trctn Ltd.,t 6 ict Mor. Deb. 81 93 87 t2 610 0 - - - 
Royal Electric Company of Montreal Shares .. 105 18> 165 185 $0686 - E ə 
* Do. 42 1st Mort. Debs 105 107 105 107 4 4 1 | April and October . ; 8 
85. James and Pall Mall Electric Ordinary ß 17 .8 17 18 4 0 7 | February & Augus 17, - 
po. 7 per Cent. Prefereno ss ~ 9 10 9 10 8 10 0 " M" ue vs 
South London Electric Sup ppb 0 Ordinary (£8 paid). 3} 84 31 8j - 8 H 
Weatminater Electric Supply Ordinary æ = =.. 15 10 lib 166 817 5 | Maroh & September In 1} 
ELECTRIC MANUFACTURING, Ac., COMPANIES. 
9.600 3 1 Do. € per Cent. Pref. Non-Camulative .... - ?6 I 2} 13 $13 0 14 24 
£195 000 | Stock d; Do. 4j per Cent. Perpetual Debenture Stock 110 111 110  1lt 8:9 2 Fooruary & Aaz & m E - 
£ 10,000 Btock 0 * Do. 2nd Debenture Stock (red.) 103 196 | 2 195 4 7 0 = è 
£20,000 5 5/0 Callender's Cable Construction 15 154 12; 13 5 1 8 12] T 
£90,000 | Stock | 437 Do. 44% lst Mort. Deb. (red)) III 117 14 117 317 5 | November and May 5 B 
0,000 1 oe Chadburn's pple Telegraph Ordinary .....0 acess} . 1 1 13 1$ 8 - á - 
50, 000 1 74d Do. per Cent. Cumulative Pre. 1 1$ 1 1 416 0 - ve ~ 
32 098 8 1/6 Orempton sod Foo. (Nos. 1 to 33 105 —— s 51 3} 8} 3 400 | January aad July. ; is 
£100,0C0 1co 6% Do. First Mort. Deb. (red.) . 98 101 93 101 419 8 ue i 
99 261 | 6 193 | Mdison 1 wan United (A“ Shares) ( (23 pald).. 2 13 2 ?4 7 1 8 | February & aazist 210 2} 
17,189 5 2/63 Do. (£5 paid ) - é ^ é 6 6 1! o ii — = 
£314,028 | Stock 47 Do. 4x ortgage Debenture Stock (red.) . Pad 96 98 98 93 4 2 8 | Juneand December = - 
17.400 6 6% | Edmundson's Electric.CorporationOrd (fully pd) . 63 of 53 64 4 611 | Half.yearly ....... 6) br, 
112 100 3 1/2} | Electric Construction Co. (Limited) om ae het (a va 2 31 20 24 4 16 t0 | Janaary & July ... 31 20 
25 000 3 2/03 Do. 7 per Cent. Cumulative Fre... 8 84 8 34 2 0 Julyů -na - - 
414% 300 Stock 42 Do. 4% First Mortgage Deb. (red.) 108 10 108 103 81510 | Jauuary aud July - - 
91 19€ 1 = Mimore's Patent Copper 3 ä i 3 g - m - 
1*C00 10 20,0 | Henley's Telegraph Works 3 231 24} 21 25 612 0 | February & Aagass 240 T 
3,000 10 7/0 Do. 7 Cent, 5 a um uu ai cipi 18 2) 18 39 8 10 0 m " T - 
£57,000 | Stock 44% Do. % Mor eMe Stock (red.) . - 11? 115 112 115 8 19 10 it M 2 si 
59, 10 15% India nether Gutta Percha, &o., Works . .. 21g 22) 221 4 8 11 " 80 31 3.4 
80'0(0 | 10 4% Do. 6% Hirst Mortgage Debentures (red) — 100 105 Ul 1 8 6 2 | Marca & September B p» 
87,350 13 24/0 Telegraph nstruction and Maintenance .. ~ ~.. 84 t8 84 $8 414 9 | Maroh and 33 3°} 
£150 100 100 dà To. 4 per Cent. Deb. Boud’, 1907979. 105 103 10⁵ lus 511 8 is a 
& 3,400 5 = Do. Manufacturing Ordinary . —€— wance v! 101 93 101 = = 9" B! 
13,400 6 2/9j Do. 6% Cum. Pref................ 8 63 ög bg 63 40 0 -— æ 2 
Er 0,000 5 5/0 Wiuars end Kobipsop Ordinary ...... ase.. 10$ 107 1*4 111 4 8 9 | Apell and October . 1), O 
£30,000 6 8/0 Do. 67 Cumulative Preference .. smesse | 7 7$ 7 7 400 " í € 7 
£1000 | Stock 43% Do. 49% First Mort. Debs. a = a = = = æ » o 108 110 103 110 3 18 0 | May and November Ee = 
ELECTRIC RAILWAYS, TRAMWAYS, &o. 
12,000 10 8/0 Blackpool and Fleetwood Tramways ............ 211 25, 2.8 253} 8 2 6 Ex - 
£0,000 10 74 Bristol Tramways and Carriage 234 Zab 23, 24} 214 1 | Feb.uary anl August - — 
£110,000 Stock 47 Do. 47 Debenture ..........— «2 = Low 124 lau 121 3 6 2 Š = — 
80,000 10 12/0 | British Electric Traction Ordinary . — 13} 19 184 19$ 8 t 6 - 19 181 
10, 000 10 6/0 Do, 6% Cum. Pref. (fully pd. & 21. 100. prm. pd.) st 14} 133 14} 441) pa 2 — 
£200,010 Stock 5 Do. 52 Perp. Deb. w.e.. 125 129 124 12) 817 7 - 123 „ 
40,000 b 1/66 | Buenos Ayres & Belgrano 6% um. Pret. (£3 paid) 31 3 8j 84 s va = 
27,500 si Do. do, do. (fully paid) 5, 53 5 6b 8 a6 » 
£20 0,000 Stock 57 Do. do. Ded "ES 112 1.9 112 411! 4 es - oa 
4 3b, 250 lu Byu Central Lendon Ordinary 2 91 104 1) 10! 218 u | Jane and December 129] €t 
178 808 10 170 Do. (&spald) —.... =s = n 72 8k 8 ; 216 5 " ' By 7? 
£639 (0 | Stock 3% | City ane South London Railway ton, Ordy. 22. 63° 10 es 70 3 1 0 January and Jaly . | 6? e 
22.500 | . 10 2 . wo. Ordinary (Nos. 1 to 22,500) (£5 pid). = -i 4} (d 43 63 = B l i E 
. 9951 10 5x Do. b% Perpetual Freierc uc 8 144 iba 141 153 8 5 7 | January and July - - 
187,701 Btock [| Do. 4% Perpetual = SE wom ^». Xi. Bi 18: 132 181 219 9 May and November — - 
20,000 10 74 he ramways Ordinar gg hes 24} 251 244 253 213 0 | March & September e pos 
410,000 10 6% . 6% Preferencd „s= nc ce nc osso oo wee 16 164 16 C" 812 9 " " d: | - 
* £100,000 Rtcck 44% Do. 4% Debenture ........ eecosocon mes) 1.8} 119] lis, 119, 815 $ | Januxy ail July. = . c5 
LOIC] Stock os Do. do. (NOW) ceu mcum um Eur c " 16 1.4 3 8 5 =. we - 
8 5 10 4% Liverpo! 6 verbead Baliwa; Urdinary ...... 10. 104 914 10. 8 9 9 | Febrasry @ August - . 
10 wt 10 bz 5% rer erre wee TIE TT PP 11$ 144 114 liè 8 7 8 97 " = | e 
125 090 Stock $1, Do. ə Debenture — -——-——-—--.| 106 lls 8 lud 814 1 | Janay sod Ju : í 
24,000 b E) New N Traction Ordinary e SOM 84 33 8i 4i xx T AN | fie 
30. 000 5 58,54 Do. t2 Cumv)ative D$? wman -ao bà bå 5 té 59 11 [My 6 | „ 
bx Wateiloo and City Ordinary a aem o =. e œ.. sl 109 112 . 09 113 218 7 Jure aus No mover — | — 


£540 600 Btcok 
i ; * In calculating the yield on bhis security, allowanee has been made for acorued interest, but not for redemption, 
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Tax one impression conveyed by all the speeches and by 
the responding enthusiasm at the National Telephone Co.’s 
staff dinner on Friday last week was that of selfreliance on 
the part of the Company. It is true that the prevailing 
opinion was that the Government would deal fairly by the 
Company, and that the probability of Mr. Hansury’s threats 
being carried out to the letter was a small one. But whatever 
steps the Government might take, and whatever might be the 
competition to be faced, the Company was prepared to meet 
it cheerfully. With a system in thorough working order and 
“ap to date, with able and experienced managers, and with 
a staff willing and anxious to co-operate, it was confident of 
success, and of being, as Mr. Gare put it, there at the finish." 


ae 


Since the telephone question has been so much to the 
front, considerable comment has been made on the low 
capital expenditure of the German telephone administration, 
whose system, we may mention incidentally, was recently 
referred to by Mr. Presce as the very worst, from an 
expert’s point of view, of all the systems he had inspected. 
With regard to these figures, a curious discrepancy has been 
pointed out to us, occurring in the Parliamentary return 
relating to foreign telephone services, recently referred to in 
these columns. In it the capital expenditure per subscriber's 
line is quoted for several towns, but on dividing the total 
actual capital expenditure by the number of subscribers 
. (both of which are given in the return), different results are 


expended per subscriber’s line, including share of cost of the 
exchange and the cost of the subscriber’s instrument, is given 
at £22. 18s., while a division of the total expenditure 
up to date by the number of subscribers and number of 
instruments respectively gives £88 and £29. Again, in 
Hamburg, £28 is given as the capital per subscriber’s line, 
whereas a division sum shows £35 and £31 respectively. 
The unfavourable comparison between the number of 
inhabitants per telephone subscriber in England and 
Germany, recently made in the House of Commons, was 
also entirely erroneous. Mr. Gaine pointed out, in his 
speech at the telephone staff dinner on Friday, that the 
figure quoted for Great Britain was from a return taken 
many years ago and slightly over 100 per cent. wrong ! 


— — 


Ir looks as though it might soon be necessary to nationalise— 
or, perhaps, municipalise—the ether. Mankind has freely used 
the ether ever since man commenced to exist; but there is 
this about the usage man has hitherto enjoyed, that it has in 
no way interfered with use by fellow man. Occasionally, 
indeed, one individual or community may disturb the ether in 
such a way as to endanger other individuals, as where pier 
lights are liable to be mistaken for harbour signals; but the 
trouble is purely local and is easily got rid of by screening. 
With wireless telegraphy and similar usage of the ether for 
Hertzian waves the conditions are, at present, altogether 
different. For this kind of service the ether resembles 
the Pool of Bethesda, in being of use only to the individual 
who first avails himself of it. Moreover, not only can the 
later users derive no benefit, but they must completely inter- 
rupt the work of the first comer. Obviously, therefore, until 
Hertzian waves can be transmitted that will not interfere 
with extraneous apparatus, each parcel of ether space must be 
allocated to some one authority most competent to make use 
of it; and it must be constituted an offence at. law for any 
other person to excite it. Unfortunately, it is some- 
times difficult to avoid the unintentional generation of 
Hertz waves; and the prohibition of all manner of apparatus 
liable to set the ether wobbling would, indeed, be a widespread 
calamity. — 


ED 


THE process known as “heckling is one not to be approved 
of when applied to the Chairman of a meeting of the Insti- 
tution of Electrical Engineers, but we fully sympathise with 


obtained. For instance, in Frankfort-on-Main the capital ‘the grievance of the telegraph section. of the Institution in 


D 
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not being allowed a fair time and field for the discussion 
of Mr. Exton Youxc's important Paper on capacity measure- 
ment. The discussion was curtailed and kept within narrow 
limits by the Chairman last Thursday in order to afford time 
for the reading of the greater portion of Mr. McManow's long 
traction Paper. The latter Paper may be of considerable import- 
ance, but it is essentially of such a character that it should 
have been taken as read. Had this been done, the discussion 
on it could have occupied the same position on the agenda as 
now, and a whole evening could, if necessary, have been devoted 
to the telegraph cable discussion. Although we are of opinion 
that the regulation of the debate must be left entirely to the 
discretion of the Chairman, and that his ruling ought not to 
be questioned at the meeting itself, we feel bound to point 
out that the Institution lost what would have been a most 
interesting evening by members being requested to limit their 
remarks to the subject coming under the title of Mr. Youna’s 
Paper. The effect of absorption on the effective or apparent 
capacity was, however, one of the most important considerations 
in the Paper itself, and, consequently, it ought to have been 
open to discuss the question as to what extent cable speeds were 
influenced by the “ spongy factor," as Mr. Sremens playfully 
termed it,—the more so as one way of looking at the problem 
is to ask what is the best method of capacity measurement, 
and what the best time of charge, when the value obtained is 
io be employed for estimating signalling speeds. 


— — 


„ Berore the end of the twentieth century metallurgy will 
be taught in our older universities." Thus declared Sir W. 
RonxnTS-AusTEN in his recent presidential address to the Iron 
and Steel Institute. Whether this is intended to be taken 
literally, or simply as an indication that the scientific aspects 
of a great national industry will more fully receive national 
recognition, it is equally implied that the working of metals 
from their natural condition requires to be nurtured on 
the scientific side, if our country is to keep in the van 
of engineering progress. Electro-metallurgy is so exten- 
sively replacing older systems, that future advance will 
most assuredly be largely associated with electro-chemical 
discovery and invention. Even where, as in the iron 
and steel industry, electro-chemical processes have as 
yet made no invasion, electricity is, nevertheless, being 
employed for subsidiary operations—such as the manipulation 
of charging and other appliances—in American and Conti- 
nental practice. Apart from considerations of capital and 
labour—to which reference is made in a later part of the 
address—the race is to the nation that pays the highest 
regard to scientific progress, the prize is for the industrial 
community that most rapidly and thoroughly assimilates the 
products of that progress. 


— 


Tue ludicrous idea that the streets of Newcastle-upon-Tyne 
would be disfigured by the erection of an overhead trolley 
system of tramways has been rudely checked by the uncon- 
ditional withdrawal by Mr. Laws of the amazing report in 
which that idea was expounded. We gave a digest of this 
manifesto in a recent issue (Zhe Electrician, Vol. XLII., 
p. 879). Those who know the character of the streets of the 
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industrious—but far from artistic—city of the North, will 
appreciate the humour in the suggestion that a tramway 
system not unworthy of Rome and Brussels—not to mention 
numerous other centres of civic art—should be regarded as 
wsthetically impossible for Newcastle. And those who have 
climbed its steep and numerous hills will see an equal 
absurdity in the proposal to use heavy battery cars. 


— ue cu 


Tnucs has terminated an unpleasant incident in the history 
of tramway traction in Newcastle, and—we hope unhampered 
by it—the Tramways Committee will now have to decide upon 
the important question as to ‘‘ whether in the streets in the 
centre of the city some system other than overhead traction 
is practicable, to be worked in conjunction with the overhead 
System in other streets." Having regard to what has been 
accomplished with commercial success, in similar circum- 
stances, in other cities, we have no hesitation in saying that 
the matter may be decided in the affirmative. At the same 
time, we fail to discover any local conditions at Newcastle that 
render it inadvisable to carry the overhead trolley to the 
centre of the city. Enormous advantages attach to thus 
simplifying the system. 

—— — . — 
Lord Kelvin.— The current number of Cassier's. Maaazine 


contains an interesting and well-illustrated biographical sketch 
of Lord Kelvin by Mr. J. D. Cormack. 


A German South-West African Cable.—Swakopwend, in 
German South-west Africa, has been telegraphically connected 
by cable with Mossamedes in Angola. 


Forthcoming Books.— Messrs. W. Blackwood and Sons have 
now in the press History of Wireless Telegraphy from 1838 
to 1899," by Mr. J. J. Fahie, author of ** History of Electric 
Telegraphy to 1837.“ 


Royal Society Candidates.—A mong the selected candidates 
recommended by the Council of the Royal Society for election 
as Fellows, we note the names of Profs H. S. Hele Shaw, 
W. F. Barrett and R. Threlfall. 


National Physical Laboratory.—A scheme for the govern- 
ment of the National Physical Laboratory has been drawn up 
by the Royal Society, with the approval of the Treasury. We 
shall deal with the matter in our next issue. 


Cable Interruptions and Repairs :— 


Date of Interruption. Date of Repair. 
Cayenne—Pinheiro ............ Mar. 10, 1899 May 2, 1899 
Maranhan — Para.................. April 10, 1899 — 
Ilo Ho—Bacolod .................. May 5,1099 .. — 


Mr. W. H. Preece.—It will, no doubt, interest many of 
our readers to know that there is a portrait of Mr. W. H. 
Preece, C.D., F. R.S., in the Royal Academy, painted by Miss 
Bright, a daughter of the late Sir Charles Tilston Bright. The 
picture is admirably painted and the likeness is an excellent 
one. 


Water Power Utilisation in Cashmere.—It is proposed to 
utilise the water power of the Jhelum river to work an electric 
railway, 160 to 180 miles in length, from Jammu to Srinagar, 
in Cashmere. India commends the scheme to the Durbar 
and offers the loan of surveyors and engineers, but takes no 
financial responsibility. 


Cable Survey.—The Telegraph Construction and Main- 
tenance Co.’s c.s. '' Britannia arrived at Fayal, Azores, 
yesterday morning and left later in the day to inspect the 
possible landing places at Flores for the projected cables to 
Europe and America. She afterwards proceeds to take lines 
of sounding between Flores and North America. 
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Conversuzioni.— The annual conversazione of the Society 
of Arts has been fixed for June 20th. It will be held at the 
Natural History Museum.———It was announced at the last 
meeting of the Institution of Electrical Engineers, that the 
annual conversazione of the institution is to be held on 
Thursday, June 15th, also at the Natural History Museum. 


Liquid Hydrogen.—At the annual meeting of the Royal 
Institution on May Ist, Prof. Dewar made a brief reference to 
the recent scientific work of the Royal Institution, and 
announced that, having obtained liquid hydrogen in consider- 
able quantity, he had directly determined its temperature and 
other physical constants, finding its boiling point to be much 
lower than was previously supposed—namely 20deg. above 
the zero of absolute temperature, and attaining by exhaustion 
a temperature of only 15deg. absolute. Pending the discovery 
in quantity of some yet lighter gas, there was no means in 
sight of bridging this gap and reaching the zero point. He 
also took occasion to warn the public against absurd exagger- 
ations as to the properties of liquid air, which, originating in 
America, found their way into popular magazines in this 
country. | 

Patent Expiring.— A patent (No. 5,828 of 1885) expiring 
to-day describes a method of vulcanising insulated conductors. 
A layer of heavy tin foil takes the place of the usual water- 
proof” tape with which the compound rubber is covered 
before vulcanising. This tinfoil is not, it appears, to be 
lapped on spirally after the rubber covsring has been effected, 
but strips of the rubber compound backed with tin foil are 
cut and the combined strip is laid on by the rubber-covering 
machine. The inventor contends that many compounds, 
which develop pores when vulcanised by the ordinary process, 
give excellent results when the rubber is kept out of contact 
with the steam in the vulcaniser by the envelope of tinfoil, 
and experiments made to demonstrate this are included in the 
specification. The invention was communicated by J. J. C. 
Smith, of Passaic, New Jersey, through his patent agent, 
B. T. B. Mills. 


Electricity in Manila.—According to the Electrical Review 
of New York, Manila already possesses not only a telephone 
service but a public supply of electricity. The central station, 
belonging to a local company, is situated in the centre of the 
town, and has been running for a few years. The network 
is overhead on oil-insulators, supported partly on steel and 
partly on wooden poles. All the plant is of American make, 
with the exception of the Galloway boilers, which are of 
English manufacture. It comprises ten 60 kilowatt alter- 
nators running at 2,000 volts, and four arc lighting dynamos 
each capable of supplying 65 2,000 c.p. arcs. The company 
secured a 20 years’ contract for public lighting in 1895, and 
this contract is recognised by the American authorities. Most 
of the private consumers are supplied on a contract basis. 
The telephone service is said to be very poor. Good instru- 
ments of English manufacture are employed, but the over- 
head work is bad. 


Lower Telephone Rates in New York City.—The New York 
. Telephone Company has issued the following synopsis of 
rates for direct-line telephone service in the Borough of 


Manhattan. The new rates, which took effect on April 20, 

are as follows :— 

Number of local Additional|| Number of local Additional 

messages to be | Annual messages to be Annual local 

sent in one year. rate. messages. | sent in one year. | T> messages. 
8c. $153 6c. 
8c. 165 be. 
8c. 174 50. 
8c. 183 Se. 
8c. 193 Se. 
8c. 201 be. 
Tc. 210 5c. 
70. 219 5c, 
6c. 228 5c. 


The Electrical Review of New York states that contracts will 
be taken, or renewed, at the above figures only, but in making 
adjustments the entire schedule (which advances from 600 to 
4,500 by steps of 100) will be taken into consideration. 


f 
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A New Picture Telegraph. — Our American contemporaries 
contain accounts of an instrument which has been named the 
telediagraph, and whose function is to transmit drawings 
telegraphically. It is said to have teen working successfully 
between the office of the New York Herald and St. Louis, 
Chicago, Philadelphia and Boston. From the sparse parti- 
culars published, it would appear to be based on a similar 
principle to that used by Bain years ago. Cylinders are 
turned synchronously at the two stations. At the sending 
end the drawing is made on tinfoil, with insulating 
ink, and the sheet is wrapped round the cylinder. A contact 
point rests on the cylinder, and is moved parallel to the axis 
of the cylinder. At the receiving end is a similar stylus, 
which is driven against its cylinder every time the current is 
interrupted by the point at the transmitting end crossing a 
line. Everything would appear to depend on very accurate 
synchronising. If the cylinders and styluses at the two ends 
get even slightly out of step, the result would be represented 
by the transformation of the d' in the name of the instru- 
ment into an I.“ 


The Pacific Cable.—The following is extracted from the 
British Australasian of yesterday :— 

The writer in Zhe Times who deals with the Pacific Cable business has 
evidenthy only a very superficial knowledge of the subject, and quite 
ignores the obstacles cited in the able leading article which appeared in 
your columns last week. One great question ie, whether it is advisable 
at all thit any group of colonies should take upon themselves the con- 
trol of a big cable system with the certain result of confused and even 
corrupt administration, and all the other complexities which commu- 
nities encumber themselves with when they seek to assume functions 
far better discharged by private enterprise. I &m glad to see that 
though Canada seems to be inclined to rave and rage over the 
subject of Imperial defection, far more sensible and moderate views 
prevail in Australia. The Sydney Telegraph suggests that the Eastern 
companies should come forward and offer to construct the Pacific cable 
with partial guarantees from Canada and Australia. It is not often that 
I agree with the policy of the Sydney Daily Telegraph, but on this 
occasion it has diverged from its Federation attitude into the 
ways of sense and wisdom. Let the Eastern Telegraph Company 
do the work which a vast number of the well-wishers of Australia 
and the Empire desire to see consummated. I have always believed 
that the Eastern Company were the right people to carry out the 
business, but even they might be subjected to some control in the 
way of tender. What I never could understand is why institutions of the 
enterprising character of the Eastern and Eastern Extension companies 
should be pelted with abuse for a policy of enterprise which has had no 
small part in building up the British Empire as the leading pioneers of 
information throughout the world. Amongst those who will have an 
honourable record amongst our commercial nation-builders, few names 
will occupy a more honourable place than the late Sir John Pender, and I 
cannot for the life of me see why t and generous colonies, as one 
presumes them to be, should think it a sign of philanthropic statesmanship 
to hail with contumely work conceived in that Imperial, though withal 
businese, spirit which is now belauded as the height of the Imperial 
patriotism of to-day. 

General Electric-Westinghouse Agreement.—A suit was 
begun recently in the Circuit Court of the United States, at 
Utica, for the northern district of New York, by the West- 
inghouse Electric and Manufacturing Co., to enjoin the 
General Electric Co. from delivering to the Edison Electric 
Illuminating Co., of New York City, multiphase apparatus 
and rotary transformers covered by Tesla patents controlled 
by the Westinghouse Company. Both companies maintain 
that the differences have their origin solely in the varied 
interpretation of the contract entered into in 1896 between the 
companies, providing for an exchange of licences. Three 
years ago this month the companies entered into an agree- 
ment to allow each other to use their several patents under 
conditions restrictive of territory and customers. The 
allegation of the Westinghouse Company is that the General 
Electric Company has violated the terms of this agreement by 
contracting to furnish the Edison Electric Illuminating Co. 
with the multiphase apparatus, whereas the United Electric 
Light and Power Co., of New York City, is the exclusive 
licensee of the right to use this apparatus, The General 
Electric Company maintains that a different interpretation of 
the agreement allows it to supply these generators to the 
Edison Company. It declares that it has sold such generators 
to the Edison Company before, it being & matter of common 
knowledge that these machines are now in use on the Edison 
circuits. The value set on the apparatus in dispute 1s given 
in the bill of complaint at $250,000. The patent agree- 
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ment " between the two companies provides for a practically | owing to the breaking of the central derrick through snow 


perpetual interchange of patent rights and licences; but it is 


understood that the agreement protects fully the rights of the | partially destroyed the exchange. 
subsidiary licensee companies, such as the United Company ; nections made during the year was 31,918. 


in New, York City. 

Application of the Diatto Surface Contact System.—The 
town of Tours is transforming its horse tramways into an 
electrically-worked. system, and is adopting Diatto surface 
contacts. The inauguration of the first line, about three 
miles in length, took place on April 22nd, and /' Flectricien 
makes use of the opportunity to give a description of the 
installation. The Diatto system is only adopted within the 
town itself, the usual trolley system being applied without the 
city boundary. It is pointed out that an experimental line 
has been running for two years near Lyons with a view to 
perfecting the system, and the line at Tours is the first com- 
mercial application of the Diatto surface contact. The prin- 
ciple underlying this system was briefly referred to by Prof. 
Silvanus Thompson and Mr. Miles Walker in their British 
Association Paper last year (Zhe Electrician, Vol. XLI., p. 752), 
but in practice the contact-making device has been consider- 
ably improved upon, and the skate has also been modified 
in design to diminish the number of ampere.turns neces- 
sary. The skate now consists of three bars, parallel to 
the track, and across these, in & horizontal position, are 
arranged five electromagnets, wound so as to give the central 
bar a north and the outer bars a south polarity. Each 
magnet has a second winding, which is energised by a small 
battery of cells, this being necessary at the moment of start- 
ing. Normally the magnets are excited from the main 
distribution line. The battery measures only 33in. x 14in. x 
15in., and can furnish 5 to 6 amperes at 30 or 82 volta. 
Great importance is attached to the fact that the contacts 
within the stud are fitted with conically-shaped carbon pieces 
of a special quality, so that they do not stick. The back end 
of the skate is turned upwards slightly, so that the contact 
within the stud is held up by the magnetic action of the skate 
for a moment after tlie current has ceased flowing, and this 
ensures that there is no sparking within the stud. It is only 
the central bar of the skate that makes contact, and the 
magnetic circuit is improved by cast-iron arms branching from 
a collar surrounding the cup which contains the attracted 
iron peg; these arms are bent upwards to come beneath 
the outer bars of the skate, but not quite reaching the surface 
of the road. The battery current already alluded to, although 
not always necessary, is never switched off, except when the car 
is stopping during the day-time. The motor cars are single- 
deck, and have seats for 20, and standing room for eight on 
each platform, "They are equipped so as to circulate either on 
the Diatto or trolley system. The generating station has not 
yet been completed, and current is at present obtained from 
a temporary one. When ready, the power-house will contain 
four semi-tubular boilers (one as reserve), built by Messrs. 
Bonnet, Spazin and Co., of Lyons, with a heating surface of 
1,775 sq. ft, and each capable of producing 3,500lb. to 
4,000lb. of steam per hour; three Piquet single-cylinder 
engines, delivering each 300 H.P., with a 12 per cent. cut-off, 
and capable of furnishing 450 m.r. if necessary; three 200 
kilowatt belt-driven compound-wound dynamos, running at 
from 550 to 600 volts; and & condenser. The gauge of the 
line is one metre. The Diatto system is also being adopted at 
Lorient, Reims, and on the projected Vanves—Champ-de-Mars 
line in Paris. 


Telephony in Switzerland in 1898.— The Swiss Telegraph 
Administration has recently issued its report on the telegraph 
and telephone service during 1898, and in view of the recent 
interest created with regard to telephonic matters in Switzer- 
land by the evidence before the Select Parliamentary 
. Committee, it is worth while quoting some figures for the 
latter service. During the year, there was a very moderate 
increase in the number of messages transmitted, local con- 
versations having increased by 8:08 per cent. and inter-urban 
eonversations by 7:59 per cent. In the preceding year, the 
corresponding increases were 16:24 per cent. and 28:82 per 
cent. This is accounted for by the long interruptions on the 
telephone networks of Geneva and Ziirich, in the former case 


pressure, and in the latter owing to the serious fire which 
The total number of con- 
In comparing 
the expenditure and revenue, the telegraph and telephone 
accounts are taken together, but an estimate of the separate 
accounts is made which must be fairly reliable as each of the 
several component items is taken separately. The difference 
between the receipts and expenditure is so small that only 
10:74 per cent. can be written off the capital instead of the 15 
per cent. customary in previous years, and for this deficit the 
telephone service is wholly accountable, there being a small 
surplus in the telegraph side of the accounts after the 
15 per cent. has been deducted. The reason of this is partly 
the costly repairs carried out at Ziirich and partly a 
considerable increase in the expenditure for wages, main- 
tenance of lines, interest on new capital expended, &c. The 
total capital expenditure on both telegraph and telephone 
services, less the yearly sums written off, amounts to about 
10 million francs; the greater part of this is represented by 
the telephone system. ‘The report deals at length with 
questions arising out of the Zürich fire, and answera the 
attacks made on the administration for not being provided 
with sufficient protecting devices. The exchange was insured, 
and a sum of 299,511fr. was recovered, including 70,736fr. on 
account of the building; but the non-recoverable damage rose 
to 122,000fr., of which 37,000fr. of subseribers' subscriptions 
had to be refunded, and the remainder represents the falling 
off in tolls and the delay in aecepting new subscribers. In 
addition, the extra cost of labour and material during the 
re- equipment of the exchange is estimated at 60.000fr. 
Considerable trouble has been occasioned by the inductive 
effects of three-phase electric railways on the telephone lines. 
The Stansstad-lngelberg line caused so much noise both in 
the single-wire subscribers’ circuits in Stans and Engelberg, 
and in the metallic circuit trunk line connecting these two 
villages, that all telephonic communication was stopped until 
the single lines were replaced by double ones and the trunk 
wire was crossed in places. Even now the disturbance is not 
wholly removed, and to do this the latter line would have to 
be taken down and re-erected. One accident, caused by 
contact between & trolley wire and a telephone wire, has been 
alluded to—viz., the Zürich fire—and, in addition to this, a 
workman was killed at Basle by a similar occurrence. The 
Swiss railway administration, under whom is the telegraph 
and telephone department, has appointed a committee of 
experts to consider the questions arising out of these accidents. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, May 12th. 
PHYSICAL SOCIETY. 

ó p.n. Meeting in the rooms of the Chemical Society, Burlington 
House. Agenda: (1)''Noteon the Vapour Pressure of Solutions 
of Volatile Substances,” by R. A. Lehfeldt ; (2) " Note on the 
Discussion of their Paper on the Criterion for an Oscillatory 
Discharge of a Condenser,” by Prof. W. B. Morton and Dr. Barton ; 
(3) Exhibition of a Quadrant Electrometer, by G. L. Addenbrooke. 


RovarL INSTITUTION. 
9 p.m. Evening Discourse: “ Magnetic Perturbations of the Spectral 
Lines,” by Prof. Thomas Preston. 


SATURDAY, May 13th. 
INSTITUTION OF JUNIOR ENGINEERS. 
Visit to the Royal Arsenal, Woolwich, by special permission of 
Col. E. Bainbridge, C. B. Train leaves Charing Cross at 9:20 a.m. 
INSTITUTION OF ELECTRICAL ENGINEERS, 


Students’ Visit to W. T. Henley Co.'s Telegraph Works. Train 
leaves Fenchurch-street for North Woolwich at 9:40 a.m. 
WEDNESDAY, May 17th. 
ROYAL METEOROLOGICAL SOCIETY. 
4:30 p.m. Ordinary Meeting at 70, Victoria-street, S. W. Paper to 


be read: The Mean Temperature of the Surface Waters of the 
Sea round the British Isles, and its Relation to that of Air,” by 
H. N. Dickson. l 


THURSDAY, May 18th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Ordinary General Meeting at the Society of Arta. John-street, 
Adelphi, when Mr. P. V. MeMahon's Paper on “ Electric Loco- 
motives in Practice and Tractive Resistance in Tunnels, with 

Notes on Electric Locomotive Design " will be discussed. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D. Axze.] 


The Wehnett Interrupter in an Alternating Circuit.—An 
ingenious method of studying the action of the electrolytic 
interrupter under the influence of an alternating current has 
been devised by L. Kallir and F. Eichberg. They attach a 
vacuum tube to a disc fixed on the end of the shaft of a four- 
pole synchronous motor. The vacuum tube is mounted 

ially, and is inserted in the secondary circuit of an induc- 
tion coil, one terminal of the latter being connected with a 
central contact at the end of the tube, while the other pole 
of the tnbe is connected with the secondary through the shaft 
and bearings. This arrangement enables the observers to 
study the behaviour of the tube at the separate phases of the 
primary current, and thus to judge of the action of the inter- 
rupter upon the latter. With no inductance in the primary, 
the tube shows a pair of discharges, one in each direction, at 
every period. The two discharges are separated by an interval 
of only 0:00075sec. They occur in tho half period during 
which the platinum point is a cathode, but in both half- 
periods when the resistance is diminished to a certain small 
value. When the inductance in the circuit is high, the current 
only proceeds from the carbon to the platinum, as in the case 
of continuous currents. 

[KALLIR and EIchBRRO, Zeitschr. f. Electrotechnik, Vienna, No. 16, 1899.] 


Cooling Action of Electric Sparks.—E. Villari announced 
some time ago having found that sparks traversing air or 
other gases imparted to them & power of reducing the tem- 
perature of a glowing wire or filament. This was proved by 
the diminished luminosity of the wire or filament concerned. 
He has since repeated the experiment under conditions more 
favourable for precise measurements. He fixed the spark 
gap in a wide jar, and the platinum coil under it. The tem- 
perature of the coil was determined from its resistance. It 
was found that in the case of air the effect of the sparks was 
greater at lower than at higher temperatures. In hydrogen, 
however, the effect increased with the temperature to a certain 
maximum, after which it decreased. The effect always 
increased with the energy of the sparks, and decreased with 
the exhaustion of the vessel. The author suspected, there- 
fore, that it might be some mechanical action of the sparks. 
This was confirmed by placing a semi-cylinder of glass below 
the wire coil and half enclosing it. The effect was then 
augmented, evidently by reflection. On protecting the coil 
by the same semi-cylinder the effect nearly vanished. It is 
clear that the gas projected from the neighbourhood of the 
sparks cools the wire. Tobacco smoke can be seen to be 
projected in that manner. 

[ViLLaRI, Nuovo Cimento, January, 1899.] 


Diffraction of Röntgen Rays.—Investigations formerly under- 
taken in the Groningen laboratory rendered it clear that, if 
X-rays are due to vibrations of the ether, their wave-length 
can be but a few Angstrom units. In the course of a further 
inquiry, H. Haga and C. H. Wind have observed indications 
of real diffraction tending to give a wave-length of one or two 
Angström units instead of the four or five thousand of the 
visible spectrum. In their later experiments, they used very 
narrow slits instead of long distances, and mounted the 
whole of the apparatus on a single block of freestone. The 
diffraction slit was made of platinum, carefully ground, and 
was 14 microns wide at the upper end, gradually narrow- 
ing to the width of one or two microns. The image 
of the slit as recorded by photography is, in the broader 
part, a black line, dark in the centre and with hazy edges, 
but in the narrower part the image of the slit broadens 
out somewhat like a feather. As the slit narrows, the image 
becomes weaker, but narrower only at a few places. When 
the centre line disappears, maxima and minima begin to 
appear in the width of the image. The values for the wave- 
length obtained from the various plates lie between 0-05 and 
0-27pp. Röntgen tubes of greater efficiency and darability are 
required for more exact measurements. 

[Haca and WIND Proc. Akad., Amsterdam, March 25, 1899.] 


Velocity of Electrolytic Reaction.—The galvanic cell presents 
a convenient means for studying the speed of chemical reactions 
since the metallic connection needed to close the circuit 
liberates the energy of combination, without any movement of 
the reagents. This applies more especially to those cells 
which have no action in open circuit, as, for instance, the 
Clark cell. Ernst Cohen has therefore chosen this type of 
cell for the study of the reaction 
Zn + Hg,SO, = Hg, + Zn8O,, 
that being the ordinary reaction in the Clark cell on closing 
the circuit. When the cell is short-circuited by a short, thick 
wire, whose resistance is practically zero, the constant of the 
velocity of electrical reaction is represented by 


Kat. 
2 

where E is the E. M. F. of the cell at the temperature chosen 
and Q is the specific resistance of the saturated solution of 
zinc sulphate in the cell at the same temperature. This 
constant differs according to the nature of the solid zinc salt 
employed, different constants being obtained for ZnS0,.7H,0, 
and ZnSO,.6H,O respectively. Both constants rise nearly in 
proportion to the temperature, the more stable salt being the 
faster. At 39deg. they become the same. 


[E. Conen, Proc. Akad., Amsterdam, March 25, 1899.] 


Physical Properties of Bismuth.—Last year E. Van Ever- 
dingen communicated the results of observations of the four 
transverse galvano-magnetic and thermo-magnetic phenomena 
whose co-existence in bismuth gives that substance a peculiar 
interest to electricians. All the measurements were made in 
the same magnetic field and with one and the same prepared 
plate of electrolytic bismuth. He has since determined the 
longitudinal thermo-magnetic effect also, and the change of 
electrical and thermal conductivity due to the magnetic field. 
The value for the last effect is only approximate, but it is very 
doubtful, owing to the smallness of the plate, whether any 
more accurate results could have been obtained. That cannot 
be done now in any case, as the plate has developed a crack. 
The general result of the three sets of measurements is that 
each effect may be represented by the formula 

| M? 
14-C,4/M* 
where E is the effect observed and M the magnetic force. The 
square shows that E is not reversed by a reversal of the field, 
though it may rise or fall thereby. But the important point 
is that all three effects are proportional, whatever be the 
strength of the field. If, for instance, the longitudinal effect 
is regarded as a variation of the thermo-electric power, the 
change of the Thomson effect in à magnetic field may be 
deduced from the temperature coefficient of the resistance 


effect. 
[E. VAN EvERDINGEN, Proc. Akad. Amsterdam, March 25, 1899.) 


THE CONDUCTIVITY ANALOGY BETWEEN THE 
ELECTRIC ARC AND CERTAIN METALLIC OXIDES. 


BY WM. BECKIT BURNIE AND CHARLES A. LEE. 


Many of those metallic oxides which, though having a 
high resistance at ordinary temperatures, become good con- 
ducfors when heated, show, in their behaviour when a current 
is passed through them, a remarkable similarity to the electric 
arc. This similarity is interesting on account of the fact 
that it is exhibited between the arc and the oxides, of which 
the filament of the Nernst lamp is composed. And there are 
certain differences between the metallic oxides and the are, 
which, carefully considered, point the way to, under certain 
circumstances, a considerable saving in the power absorbed 
by the metallic oxide lamps. The following experiments 
were made in the Electrical Laboratory of the South-Western 
Polytechnic, to exhibit points of resemblance aud dissimilarity 
between the arc and the oxides. 
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The first point of similarity is that many of the oxides 
possess what Messrs. Frith and Rodgers“ termed a ‘‘ negative 
resistance; that is to say, for certain values of the current 
through any piece of the oxide, with such a resistance, an 
increase of current value is accompanied by a decrease 
of P.D. between the ends of the oxide, and vice versá. In 
these experiments we have used principally precipitated 
cobalto-cobaltic oxide (CoO,Co,0,), and Fig. 1 shows the 
relation between volts and amperes for three separate 
samples of the oxide, with steady, continuous currents. It 
will be seen that, as the amperes increase, the volts decrease 
with each sample. Now, it is still an open question whether 
or not the electric arc has a back electromotive force and a 
resistance or only & varying resistance. For M. Blondel's 
experiments on the subject t were inconclusive, the rapidity of 
his operations being obviously far too small, the work of all 
other experimenters dealing with the question up to date, 
having had, apparently, the same failing. It is very easy, 
however, to show that, with these oxides, there is no large 
back electromotive force, and that the negative resistance 
is merely due to large changes of actual resistance due to 
change of temperature. 

Let us consider, then, under what circumstances the 
resistance of any conductor can so depend on temperature 
that the differential coefficient of P.D. with regard to current 
will be negative. The resistance will depend upon the tem- 
perature, and this will be a function of the watts radiated; so 
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that it will be sufficient if we find the necessary relation 
between the watts radiated and the resistance. 
Let C be the current in the conductor, 
E be the P. D. between its ends, 
R be its resistance, 


and W be the watts radiated from its surface. 
Thus we have E= CR, 
dE dR 
— =R+C__: 
dC T dC’ 
but W= C?R, 
dW dC 
—— = 2CR— 2 
oR CR aR +C 
dE 1 
— =R+2C°R: A——; 
70 +2C°R aw E 
dR 
" 2WR . 
R+ W. = ; 


for this to be negative, we have 


(L) 


R fd — W must be negative, 


* Phil. Mag., November, 1896. 
t The Electrician, Vol. XXX ...., p. 615. 
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and I<- A — . (IL) 
R —-W 
dR - 
From I. 
; dW. ; dW? W 
Either - d i : 
ither TR 1s negative, or TIR © R 
„ aR. ; dR R 
That is, aw 8 negative, or IW W. 
From II. | 
dW: m dW W 
Either R 18 positive, or JB? TEC 
. aR. a dR R 
That is, JW is positive, or W< T W 
Combining these two conditions . 
Either dR > R : (III.) 
dW W 
dR R 
„ IV. 
er AW W Qv) 


That is, the resistance must either increase or decrease very 
rapidly with regard to the watts radiated. 

The first of these two conditions would give & perfectly 
stable state, a definite current for a definite potential 
difference. The second condition gives unstable equilibrium, 
and is the condition fulfilled by our oxides and also by the 
arc, if that has only resistance. In order to obtain stability 
in these cases it is necessary to put a resistance in series with 
the conductor, the value of which is greater than the 
* negative " resistance of the conductor. 

The limiting cases 


dk _R 
dW W 
dR R 
d = 
e aW W 
give respeotively R=K,W 
and RW =K, 


where K, and K, are constants, that is,a family of straight 
lines running through the origin, and a family of rectangular 
hyperbolas with the axes as asymptotes. Then the conditions 
for a negative" resistance are, that if a curve be plotted 
shewing the relation between watts dissipated and the resist- 
ance of the oxide, either (1) this curve shall, with increasing 
watts only, cross any straight line drawn through the origin 
from the under to the upper side; or (2) this curve shall, 
with increasing watts only, cross any rectangular hyperbola 
with the axes as asymptotes from the inside to the outside. To 
illustrate this second condition Fig. 2 shows several of these 
hyperbolas, and the double lines show the relations between 
watts and resistance for the samples of oxides of Fig. 1. 

It is, of course, only a coincidence that both the arc and 
most of the metallic oxides require to be started before they 
will conduct with their normal pressure; but there is 
similarity in their behaviour in that both can be started by 
a pressure considerably larger than their normal working 
pressure. The ordinary plan of starting the oxide is by 
warming it; but Fig. 8 shows how one sample behaved 
under pressure continually increased, till it finally took an 
appreciable current, and then, when once the oxide was 
warm, under a pressure gradually varied. The arrows show the 
direction along the curve in which the operations took place. 

With regard to the instability of the current in the oxides, 
it will be seen from Fig. 1 that, with samples III. and IV., a 
P.D. of 12:6 volts gives currents of 0:11 amperes and 0:088 
amperes respectively. With 12-6 volts, however, supplied by 
a battery of secondary cells direct to the ends of the oxides, 
their behaviour was quite altered. The current was measured 
by means of a Weston milliammeter, and both oxides refused 
to take current until warmed. Then the current in sample III. 
slowly rose to 0:58 amperes, oscillating meanwhile, and then 
sank again to zero. The period of the oscillations was about 
one-quarter of a second. The current in sample IV. rose 
slowly at first, but afterwards more rapidly and continuously 
till at about 0:6 amperes the sample disintegrated. 
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r There being then such a similarity between the nature of 
the resistance of these oxides and of the arc, it becomes 
interesting to determine whether the negative resistance 
of the oxide is due to a varying back electromotive force, or 
merely to the changes of actual resistance due to changes of 
temperature. This is easier to do with the oxides than with 
the arc, as the former having greater heat capacity than the 
latter their temperature changes follow the changes of current 
more slowly. We used the method of superimposing on 
the continuous current a small alternating current, and 
determining certain points on the P.D. and current curves. 
In the first experiment the alternating current was produced 
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by means of a Ewing cummutator, the secondary terminals 
of which were short circuited. In series with the primary 
circuit was connected a variable resistance, and the whole was 
connected between the terminals of the oxide, shunting it. 
'The current for the oxide was taken from the 100 volt mains 
through an adjustable resistance. A contact maker was 
mounted on the body of the commutator, and the instantaneous 
values of P.D. and current were determined by means of a 
condenser and a ballistic galvanometer, there being a non- 
inductive resistance in series with the oxide for current 
determinations. The period of the current was one half of a 
second, and this we found to be too large, as with three 
different positions of the contact maker we found that the 
smaller the instantaneous current value the larger was the 
instantaneous value of the potential difference. Fig. 4 
shows the relation between the volts and amperes for this 
experiment. | 

To get a greater frequency of variations, we next supplied 
the oxide with current from the mains, connecting through 
the armature of an alternator, an adjustable resistance, a non- 
inductive resistance and a Weston milliammeter. An instan- 
taneous contact on the shaft of the alternator and a Kelvin 
electrostatic voltmeter were used to determine the current 
and potential-difference curves. As the maximum potential 
difference did not exceed 26 volts, and the range of the 
Kelvin instrument was 90-150 volts, it was necessary to add 
some known pressure to that measured; and this pressure 
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was provided by a battery of small secondary cells. A Weston 
voltmeter was connected across the oxide to read the mean 
volts and to make possible a correction for any variations of 
voltage during the experiments. The Weston milliammeter 
was used to measure the mean value of the current, and also 
to supply data for correction of current variations. The 
period of the current was ;},th of a second. Fig. 5 shows 
the curves obtained from the first experiment, and it will 
be seen here that the ratio between the instantaneous volts 
and the instantaneous amperes was fairly constant throughout 
the experiment. From the readings we have— 


Mean li!!! eub ed rd qu s 12:4 
Mean AM pees ..:. eite oer inu vx b RE 0:062 
' Resistance = 12-4 = 200 ohms 

0:062 
Total variation of volts | ........................ 14.5 
Total variation of amperes ..................... 0072 
„ Resistance = 145 = 201 ohms. 
0:072 


The nearness to one another of these figures gives grounds 
for considering that the 12:4 volts is not composed, save to a 
very small extent, of back electromotive force. 

In the following three experiments, the potential difference 
and current were determined for only four separate positions 
of the contact maker in each case, the positions being those 
approximately of maximum, minimum and mean. Fig. 6 


O75 ‘1 
An peres. 


Fio. 3. 


shews the relation between volts and amperes for these three 

experiments and also for the experiment of Fig. 5, the points 

for this last being shown solid. : 
From the readings we have:— 


Sample III. Experiment II. 


,, tee tei Entrer ERR 10:5 
Mean ampere xe ee 0:081 
Resistance = 125 ohms. 
Total variation of volts ........................ 11:8 
Total variation of amperes ....... . 0:0935 
Resistance = 126 ohms. 
Sample IV. Experiment I. 
Mean volte ES xe eesbd sues 16:5 
Mean amperes onsi uiuis e i 0:06 
-. Resistance = 275 ohms. 
Total variation of volts ......................-- 17:8 
Total variation of amperes................... 0:0643 
| Resistance = 277 ohms. 
Sample IV. Experiment II. 
Mean volt . 14:0 
Mean amperes .......eeeeRMHMI 0:081 
„. Resistance = 172 ohms. 
Total variation of volt 16:8 
Total variation of amper css 10:2 


Resistance = 165 ohms. 
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In each of these cases the resistance deduced from the 
variations elosely approaches the resistance deduced from the 
mean values. 

With regard to the back electromotive force, the manner in 
which the points in Fig. 6 lie near to straight lines drawn 
through the origin shows pretty conclusively that there is no 
back electromotive force, as also does the agreement between 
the two values of each resistance. But we repeated also 
M. Blondel's experiments, using a period of .,th of a second, 
which is small enough for these oxides, and found that the 
back electromotive force was less than ,3,th of a volt. We 
see then that here is a conductor which merely through 
resistance temperature variations exhibits nearly all the con- 
ductivity phenomena of the arc, and it seems likely that by 
experimenting with currents of a much higher periodicity, 
the arc may be shown to be merely a simple resistance ; 


but for conclusive results the frequency must be much higher 
than the normal frequency of alternating current produced 
by a hissing are. 

Fig. 7 shows the relation between volts and amperes for 
samples of copper oxide (CuO) and nickel oxide (NiO). 

An important commercial consideration is this: the equili- 
brium of the current being unstable it is necessary, as with 
the arc, to adopt some method of keeping the current 
constant in a conducting oxide. In Mr. Swinbourne’s lecture, 
before the Society of Arts, he mentioned that this was the 


Volts across Oxide. 


5 10 15 £0 25 80 35 40 45 50 55 60 
Position of Contact. 
Fia. 5. 


case with the Nernst lamp, and that to prevent fluctuations 
of current a resistance was put in series with it; and we do 
not know whether the 1:5 watts per candle refers to actual 
power in the lamp or to power taken from the mains, a portion 
of which at any rate would be lost in the resistance. The 
amount lost in the resistance depends upon the ratio between 


dE | 
the quantity 40 which we shall call R_ and the true resist- 


ance of the lamp which we shall call R. "Then for stability it 
will be necessary to put in series with the lamp a resistance 


greater than - R., and the ratio of the power supplied to 
the lamp to the power taken from the mains cannot be 


greater than 


R- B. 
e 
"HENRERFEFKFFEE 
‘ERE ie? ane 
ES] M 


2222 


x 
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In our experiments R varied from 30 to 260 ohms, and R 
R 
R-R 


Of course, we do not know what;the value 


varied from 0 to - 195 ohms, so that 


- had an average 
— — —⅝ 


value of about 3 


is with the Nernst lamp, but it must be less than 1; and so 
far as we can see there is no method of keeping the current 
constant with continuous currents, save that of putting a 
resistance in series with the lamp; but with alternating 
currents it is possible to use a choking coil under certain 
conditions, and so waste very little power. 


Volts (Copper). 


Volts (Nickel). 


Let E, be the effective value of the P.D. across the lamp 
and choking coil, 

E, the R.M.S. P.D. across the lamp, 

C the R.M.S. lamp current, 
and  L the self-induction of the choking coil. 
Then the condition for stability, if the alternating current be 
of so high a periodicity that the temperature of the lamp 
filament does not sensibly change during a complete period, ia 
dE, . iu. 
40 is positive. 
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Now E,- N p*L?C? + A 
dE, 
a, CUm Bae 

"407 J PUCE 


Then this will be positive when 
CLP) - ER- 
RR.. 


2 e 


or L>- 


This, then, gives the magnitude of L for a steady current. 
This use of a self-induction must in no way be confounded 
with the use of a choking coil to reduce the volts of an 
alternating arc circuit, as the alternating arc must have a 
resistance in series with it to make it burn steadily indepen- 
dently of the choking coil used to reduce its volts. 

We are making up some lamp filaments in accordance with 
ihe Nernst specification in order to determine the ratio between 
R and R_ and to prove experimentally the possibility of 
steadying the current with a choking coil. 


EXPERIMENTS ON ALTERNATE-CURRENT ARCS 
BY AID OF OSCILLOGRAPHS. 


The following is an abstract of the discussion which took 
place on April 18th and 27th, in connection with Messrs. 
Duddell and Marchant's Paper on this subject, at the Insti- 
tution of Electrical Engineers :— ; 


Thursday, April 13th. 


Mr, L. ANDREWS had been making similar experiments to those of 
the authors during the past tbree or four years, but in nothing like such 
anelaborate manner. The arrangement he had been using was an arc lamp 
in a box, with a pin-hole lens, from which the rays were thrown on to 
the diaphragms of three telephones. Then he reflected the rays back again 
on to a revolving drum with a film which was revolved at a very high 
speed, and by that arrangement he bad been able to get the current curves 
and pressure curves in & similar manner as that shown by the authors, 
but, of course, not so good. This apparatus he had used in connection 
with automatic cut-outs, and by this arrangement he had been able to 
note the variations both in the amplitude of the curve and in the pressure, 
and also the various positions which showed the lag of one current behind 
another. 

Prof. W. E. AYRTON asked Mr. Andrews if he had made any experi- 
ments to prove that his curves were correct. The essence of the com- 
munication that evening was that the method gave the same results as 
would be obtained by Joubert’s point-to-point method, supposing that 
the waves lasted quite steadily for a sufficient length of time to enable 
the point-to-point method to be used. The same sort of method as that 
described by Mr. Andrews had been used nine years ago, but had been 
entirely abandoned, because of the inaccuracy of the results. Just as a 
telephone did not give the speech of the speaker with perfect accuracy, 
but super-imposed notes of its own and blurred the speaker's speech, so 
was this method described by Mr. Andrews inaccurate to a similar extent. 
The essence of such a method was to obtain an instrument which was 
sufficiently modest to record what it was asked to record, and not to put 
itself forward and propose notes of its own. 


Thursday, April 27. 


Mr. L. ANDREWS said, in reference to Prof. Ayrton’s remarks, that 
he had taken steps to ascertain what real accuracy he had obtained in his 
curves, and he was rerfectly satisfied that his curves were by no means as 
accurate as those shown by the authors. He thought he had explained at 
the last meeting that his instrument was not intended to take such accu- 
rate tracings of each individual curve. Another advantage which he had 
diecovered with the author's method was that it showed the relative posi- 
tion and shape of each curve right through any particular experiment, 
which was almost, if not quite, as important as getting the actual shape 
of the curve. Everyone knew that in central stations things were very 
likely to occur which completely disarranged the whole working of the 
station, and it generally happened that no one had any idea of what 
actually caused these breakdowns or how they might be prevented. Take 
the Brighton breakdown, for instance, when all the lights were put out a 
few months before Christmas ; there was a good deal of correspondence 
on the occurrence and several theories were suggested, but he believed no 
one had any idea of what really caused the accident. Mr. Raworth had 
suggested to him that if it were possible to photograph the current curve 
and E.M.F. curve during a breakdown, it would be extremely interesting. 
He had endeavoured to do this and as a result he showed the meeting a 
long diagram giving a record of what really happened when the field circuit 
of one of the Mordey alternators working was suddenly opened. 

Mr. W. M. MORDEY congratulated the authors on their instrument and 
on the use they had put it to, and Prof. Ayrton and the Central Institu- 
tion on having turned out this excellent example of research. He hoped 
that the Institution of Electrical Engineers would have other matters of 
equal interest and perhaps of greater importance brought before it, viz., 


examinations of the reactions that take place between alternators in parallel 

with different kinds of wave forms, with different kinds of leads and 

varieties of driving. They now had in this instrument a means which: 
many of them would have liked to have had years ago, for the examination 
of many of these important thingy. 

Dr. J. A. FLEMING thought the autbors had made a greater advance 
on older methods than the power mill was on the hand mill. He spoke 
feelingly, because he projected a campaign some years ago in conjunction 
with Mr. Petavel, which was intended originally to cover very much the 
same ground as the authors had done, but he and Mr. Petavel had only 
been able to work out a fairly eatiefactory point-to-point method of 
describing these curves, and had found that there often was very little 
to show for a large amount of work. At the end of three months, however, 
they had thrown up the sponge, and found that life was not long enough 
to complete their work by such a method. But by this beautiful apparatus 
the authors had been able to do more in an hour than he had in a week, 
and had exhibited these curves which fluttered about on the screen from 
one form to another in a manner in which it would be hopeless to attempt by 
any point-to-point method. The things that had interested him most 
were the experiments in which one pole of the arc was of carbon and one 
of metal, and the conclusion they had arrived at was that with metal 
and carbon arca the current only flowed when the metal was positive 
and was interrupted when the metal was negative. In other words, the 
arc under these conditions had a kind of uni- lateral effect. In 
1890 he showed experiments with the incandescent lamp, which 
had a close analogy to this effect. If the authors had kept the 
metal pole of the arc hot by means of an oxi-hydrogen blow-pipe they 
would have found the arc did not have this uni-lateral effect. This 
he thought was due to the very rapid cooling of the metal. Taking the 
case when the metal had been the positive pole, as the current reduced to 
zero and was going to reverse, the metal cooled off, and by the time the 
current bad reversed the metal was too cold to pass the current. It would 
be worth while paying particular attention to the non-arcing metals in this 
respect. It was well known that an alternate current arc could not be 
maintained between certain metals. It was a curious thing that these 
very non-arcing metals were the ones that chemists told them were the 
only monatomic metals, Zinc, cadmium and mercury could not have 
arcs maintained between them when the surfaces were close together. He 
was very glad to find that a conclusion he had reached in a Paper four 
years ago, viz., that the luminous etliciency of the alternate current arc is 
increased by lowering the frequency, was confirmed in this Paper. 
Another thing he had referred to, but which he did not think was 
mentioned in the Paper, was that there is a distinct lag between the light 
curve of the alternate current arc and the current. They were not in step 
with one another. The maximum illumination of the crater carbons 
happened later by a very marked interval In conclusion, he mentioned 
that the study of tbe alternate current arc was the most probable avenue 
to a knowledge of the phenomenon that was going on in the continuous 
arc. The interesting experiments in this Paper afforded a very valuable 
begiuning for the theoretical discussion of the phenomenon of the arc in 
general, and he was particularly inclined to think that a more extended 
examination of the effects produced by non-symmetrical ares would be 
exceedingly useful in bringing to light a number of phenomenon which 
underlie the arc in, general. 

Professor S. P. THOMPSON said that the Paper raised a number of 
exceedingly interesting problems besides those which it solved, and among 
the points that one naturally looked at was this : It had long been known 
that the current through the arc did not entirely keep step with the 
voltage. Directly one began to measure the power through an arc, the 
voltmeter indicated a difference of phase. Then one asked, was this arc 
active, so as to produce a lag like a self induction? On turning to Messrs. 
Duddell and Marchant’s Paper he discovered that there was no lag; that in 
& great many cases the curve of potential difference, rising and falling, 
started at absolutely the same place as the current curve and ended at the 
same place on the horizontal line, and yet in spite of this the arc did lag. 
The peak of the voltage curve and the peak of the current curve were clearly 
responsible for the phenomenon of the difference of the phase, and not. 
the point where the curves cross the zero line. This was interesting, 
because not many years ago he had seen in the Board of Trade laboratory 
an instrument which was to measure the amount of lag of current behind 
the E. M. F., but he did not discover that it would measure the difference 
along the axes in the point of time. If that was regarded as lag, then 
these ares in a great many cases had no lag. What he would like to know 
was, ought one to be able to predict from the continuous-current experi- 
ments the form of the P.D. curve for a given current? After a long 
comparison of Mrs, Ayrton’s experiments and those of the authors of this 
Paper, he came to the conclusion that to a certain extent one could. There 
was a remark* which he thought deserved a little attention. The sentence 
runs thus :—“ If a resistance in any alternate-current circuit is replaced 
by an arc which transmits the same R.M.S. current, the wave forms of 
P.D. between its terminals and current through it are no longer the same. 
and the R. M. S. value of the P.D. between its terminals is increased." He 
did not know whether this conclusion was drawn as if it were something 
unexpected, but there was no explanation of it given in the Paper. It was 
given as a result, and obviously must be of some interest or it would hardly 
have been pointed out. According to Prof. Fleming, the explanation was very 
simple, viz., that the resistance of the arc islarge when the current is small, 
and when the current was large the arc had a smaller resistance. Now then, 
if they bad during the time of the small current a large resistance, and 
during the time of large current a small resistance, and were pas:ing that 
current through the resistance, the voltage would have to vary in an inverae 
way to the current. It would have to vary directly as the resistance, and 
consequently the mean square value—and therefore the square root of the 


* The Electrician, May 5, 1899, p. £5. 
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mean square value—of the voltage was bound to be a larger quantity than 
if that resistance had been constant, no matter whether the current was 
large or small. If they could produce the case where the resistance was 
large when the current was large, and small when the current was small, 
then he supposed the reverse should happen. There were one or two 
things in the Paper upon which he was a little in the dark, and he would 
ask Mr. Duddell to throw a little more light upon them. At the beginning 
of the Paper,* the authors state what their plan of campaign was to be by 
saying that In every experiment, a certain length of arc and current 
having been selected, the speed and excitation of the alternator were kept 
constant, and the distance between the carbons was regulated so as to keep 
the P.D. between them constant during the whole course of the experi- 
ment." That being the set plan, he said they stated in the diagrams 
earbons of a certain size, a current of 4:8 amperes, a certain frequency, & 
certain resistance in series and so forth, but it was not at all clear which 
was the dependent variable and which the independent. In the very second 
diagram, the current was allowed to vary, the alternator being driven at a 
certain speed, but there was noattempt to keep the current constant, although 
it was set down to be 14:8 amperes. If he understood the plan of cam- 
peign, the arc length had to be varied until they kept the same voltage 
reading. If this were eo, the length was the dependent variable. They were 
altering the length in order to keep something else constant, and yet 
they were told that the arc was 3mm. What he wanted to know was, 
what was being varied in order to keep something else constant, and he 
would also like to know what was the cause and the effect, so that he might 
not put the cart before the horae * It was very difficult to see, in trying to 
understand many of these experiments, what was being kept constant. 
Was it the root-mean-s quare value as read off the instruments, or were 
conditions being introduced to keep the wave form constant! 

Prof. W. E. AYRTON thought that perhaps the greatest praise given to 
the work of Messrs. Duddell and Marchant was that coming from such a 
high authority as M. Blondel. M. Blondel, as mentioned by Mrs. Ayrton 
at the last meeting, had probably done more work on the arc than any other 
person living. He was alao, he thought he was right in saying, the father 
of oscillographs, and had tried to make oscillographs with the double strip 
up and down conductor, but bad had to abandon the idea. However, in a 
Paper recently published on oscillographs, before the Physical Society of 
France, in 1897, M. Blondel had stated that Mr. Duddell had constructed 
an oscillograph with the double strip, and had obtained such remark- 
able results that he himself had been led to take up this method 
again. M. Blondel had also contributed two other Papers to the 
French Academy, one of which, dated December, 1898, went into 
the question of arcs, and showed what the oscillograph would do. The 
other Paper of M. Blondel's was dated March 20, 1899, and dealt with 
the question of arcs between carbon and metal, and in both these Papers 
M. Blondel had referred to the work of the Duddell oscillograph. There 
was one experiment in the authors' Paper to which but little attention 
had been drawn. It was the investigation of an arc lump with a Mordey 
transformer. This experiment was carried out under the ordinary practical 
conditions of working the street lighting of an important English town. 
The engineer of this town, being in considerable difficulty in connection 
with his arc lighting, and knowiug that the authors were possessed of this 
particular apparatus, had the whole of the arrangements transmitted to his 
(Prof. Ayrton's) laboratory, where the investigation was carried out. This 
was an actual example of the work of the oscillograph upon a commercial 
scale, and it had enabled one of our municipal electrical engineers to get 
over a difficulty which had been troubling him very seriously. With 
reference to the suggestion made that evening by Dr. Fleming that the 
uni-lateral effect of an arc between carbon aud metal was due to the 
cooling action of the metal, possibly Dr. Fleming had not observed that 
this explanation bad been advanced by the authore in the Paper. Mrs. 
Ayrton had given him a short note on this matter, however, in which she 
did not agree with this explanation, her idea being that this uni-lateral 
effect is due to the cloud of vapour off the metal being formed at a lower 
temperature than the carbon vapour. She went on to say that if they 
had a pole which vaporises easily at one temperature, and another which 
vaporises easily at a higher temperature, then the space between the metal 
aud carbon will be filled with the vapour which volatilises at the lower 
temperature. This was in the case of a long arc, but when the arc was 
short, she showed how it was possible for the other action to take place. 
He also pointed out that Dr. Thompson's attempt to apply Mre. Ayrton's 
curves to the alternate arc was not justified, seeing that the latter could 
not under any circumstances be called a “ normal" arc, as Mrs. Ayrton 
defined the continuous current arc under the conditions she had studied it. 
Any other points he would leave the authora to reply to. 

Mr. A. A. CAMPBELL SWINTON asked the authors what the limit of 
the periodicity of this very admirable instrument was, because if the limit 
were sufficiently high, it appeared to him that it might be applied to the 
elucidation of the Wehnelt contact-breaker. 

Prof. AYRTON said the authors had done this, and had got a curve. 

Mr. SWINTON said there were various points in regard to this Wehnelt 
interrupter which were obscure, and which, it appeared to him, this instru- 
ment of Mr. Duddell's might help to elucidate. 

Mr. J. E. PETAVEL said that Prof. Thompson had referred to the 
question of resistance in the determination of the curves in the Paper. 
This bad struck him some years ago when he was working with Dr. 
Fleming. It was evident that if, as the current increased the temperature 
increased also, the resistance would not increase. He had deduced from 
the potential difference and current curves the curve of apparent resistance 
of the arc. By means of a diagram he drew attention to the relation of 
this curve to the current and potential difference curves. 

Mr. L. GASTER appreciated the very valuable work done by the authors, 
especially their work on the effect of foreign substances in the carbons. He 
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thought this and the life and quality of the carbons were important points, 
and ought to be a little more discussed. A lecture on this matter would 
be useful, and, if nobody else came forward, he would himself give such a 
lecture next session. 

Mr. F. TAN D asked if this apparatus had been applied to the study of 
telegraphic currents. Most of the speakers had dealt with the question of 
arc light currents, but it seemed to him that they still had plenty to learn 
in connection with telegraphic currents. They knew very little about the 
shape of the curve of high-speed telegraphic currenta, or in connection with 
the recent application of the synchronograph, and he should be very glad 
to know if the periodicity of this instrument was such that it would also 
record the very high speed telegraphic currents with accuracy. 

Mr. MERVYN O'GORMAN pointed out that it bad been applied to a 
certain length of submarine telephone cable with success, which would 
imply, he thought, that records might consequently be increased in 
rapidity with this instrument. 

Mr. ACKERMANN thought it right to point out that the whole of the 
apparatus shown on the occasion of the demonstration of this instrument, 
with the exception of a small portion, had been made by Mr. Duddell 
himself. He thought that if any of the members had had the opportunity 
of examining it as closely as he had, they would agree with him that 
it would have been a credit to Prof. Boys himself. 

Mr. DUDDELL, replving, regretted that Mr. Marchant was unable to 
be present, and he would therefore only reply for himself. Their joint 
reply would be sent to the Institution in writing. He thanked the 
Institution members for the way in which they had received the Paper. 
and would ask them to pass a vote of thanks to Mr. Marchant, and Mr. 
Solomon, their assistant, for helping him in the demonstration of their 
instrument. The curves shown by Mr. Andrews were very interesting 
to him, and possibly this method would give a good accuracy if 
his telephone diaphragm had exactly the same periodic time. 
Numerous members had suggested future lines of research, but, 
as he could not live for ever, it would be impossible to carry out 
all the work suggested. However, as the instrument was now beiny 
put on the market, members would be able to experiment for them- 
selves. He was very glad to hear that Dr. Fleming had given up 
the point-to-point method, and also to have some confirmation of their 
results with respect to metal arcs, as they had been rather shy of 
publishing the resulte, they seeming so extraordinary at the time. 
With regard to Prof. Thompson’s remarks, they had already tried 
plotting on Mrs. Ayrton's curves the potential difference derived 
from the current, and the current derived from the potential 
difference, and had come to the same conclusions as Mrs. Ayrton. There 
was also another point that did not seem to be very generally known, 
viz., that two samples of ordinary commercial carbons did not necessarily 
give the same results. In fact they had been obliged to repeat a large 
number of experiments, as they had found differences of as much as 2 per 
cent. in the potential difference. With regard to the resistance of the arc 


he thought A*G gave,the resistance curve very well. With regard to 


the question as to what he kept constant, tbe length or potential difference, 
&c., he thought the error had arisen through hia not stating 
sufficiently clearly that when he said keep the potential difference 
constant, he meant only during the particular experiment, and not from 
experiment to experiment, With respect to the Wehnelt interrupter they 
were already working on the subject, and they hoped shortly to be able to 
project on the screen the results of their experiments. A Paper by Prof. 
Blondel on the wave form had already been published in The Electrician.” 
With the instrument as at present constructed, viz., with a periodic time of 
10.000 per second, they would be able to investigate up to a periodicity of 
500 per second. With regard to telegraphic and telephonic currents, he 
said that a new instrument had lately been constructed by one of them 
which had a periodic time of immensely greater sensibility, and by this 
they had been able to get large detlections with telephonic currents as 
ordinarily received. 

A vote of thanks was then passed to Messrs. Duddell, Marchant and 
Solomon, and the discussion terminated. 


CAPACITY MEASUREMENTS OF LONG 
SUBMARINE CABLES.: 


BY J. ELTON YOUNG. 
(Concluded from page 47.) 


Both the Thomson and Gott are null methods, or balances, differ- 
ing essentially in the circumstance that in the former the two 
capacities are charged in parallel, and in the latter in series or 
“cascade.” For the purpose of investigating the leakage error, the 
diagrams of connections may be conveniently drawn as a bridge 
system. See Figs. 3 and 4, which represent the conditions during 
charging, f being the condenser capacity, F that of the cable, R and 
r their respective insulation resistances In Fig. 4 balance is observed 
by closing k, without discharging. In Fig. 3 it is observed after 
mixing the charges, by an arrangement of keys not shown ; but it 
will be found that for the determination of the leakage error it is 
practically suflicient to examine the conditions during charging 
only. In Fig. 3, then, the influence of the leakage during 
the period of charging is approximately proportional to the insula- 


— —— nn a e 


* The Electrician, April 14, 1899, p. 870. 
t Paper read before the Institution of Electrical Engineers, April 27th. 


THE ELECTRICIAN, MAY 12,:1899 


8l. 


tion resistances R, r, which alter the potentials of the battery 
poles (A, D) by amounts dependent on the parallel resistances 
R/ (a . R) and br/ (br). This effect is independent of the 
time of charge since, by hypothesis, R and r stand for the true 
leakage resistances, and the apparent change of the D.R.’s of cable 
and, condensers with time is treated as absorption. The potential of 
tlie junction (B) between the cable and condensers does not change, 
this point being connected to earth. The ratio of the capacities thus 
becomes aR/(a 4- R): br/(b4-r) instead of a: b. This is approximate, 
because, on a long cable, the distribution of the leakage along the line 
somewhat modifies the problem.* 

Another point to be noticed here is that the side resistances a, b 
must themselves be well insulated, since they commonly consist of 
100,000 ohms, so that a leak of 10 megohms on the higher branch 
would mean, were the ratio of the arms, say, 4: 1, ) 

80000 : 79368 :: 4 ; 3-9682, 

20000 20000 
nearly 1 per cent. error. | 

In Fig. 4, B is insulated during charging. Its potential, therefore, 
alters with time under the operation of leakage, producing a positive 
variation through R and a negative one through r ; thus we have an 
error proportional to the time of charge, unless the leakages be 
balanced. Corrections of Gott's test for this error have been tried in 
the following ways :— l 

1. By Dr. Muirhead's method, already referred to, of earthing the 
condenser (f) immediately after balance, and then measuring the 
difference from zero of the potential at B. This, although correct 
under certain conditions, has proved quite unreliable on a very long 
cable of unknown I.C. 

2. By compensating the cable leakage exactly by adjusting the insula- 
tion resistance of the condensers so that /R = Fr, R and r having been 
previously measured.t This is a very satisfactory plan when capable 
of employment, either f or R being varied as most convenient, 


3. By calculation of the loss of charge during the interval between 
battery contact and balance. An analysis of the problem by Mr. 
E. C. Rimington was published in 1887, but the formula arrived at 
does not appear to be what is wanted. A formula for the purpose 
was published by Mr. H. W. Ansell and myself in 1890,§ takinginto 
account leakage on the cable side only. Although it was evident 
that the error on the condenser side could be eliminated by a similar 
calculation so long as it acted alone, yet when both branches leaked 
simultaneously the problem did not appeur to admit of a simple 
suggestion, Recently, however, Mr. Walter J. Murphy suggested to 
me taking the difference of the two errors, computed separately, 
which on trial I find yields practically exact results, at least in 
dealing with large capacities, such as those of long cables. The 
formula is then as follows :— 

Let R, r be the true insulation resistances in megohms of the capa- 
cities f, F microfarads, and let t be the time of charge in seconds. Let 
log k=0°4343¢/fR, and log K =0°4343¢/Fr. 

Then True 1.C.=Apparent I. C. xk/K. 

This is the system o a correction applied to the results in 
Table I. Experiments with shunted capacities of only 10 microfarads 
or less showed a slight departure from the rule. 


* 'Taking this into consideration, Schwendler gives the following formula : 
—Multiply the apparent I. C. arrived at by the ratio /, where I= length of 


line in miles, 1- 1 
Z K’ 
A= a 
log K = ml x 0'4343, 
and m= ~V rji, 


r and i being the conduction and insulation per mile, both in ohms. 
T See The Electrieian, February 5, 1892. | 
t The Electrician, December 12, 1890. 

§ Philosophical Magazine, September, 1887. 


Having indicated the calculated allowances for dielectric leakage 
to be made in the Thomson and Gott balances, I now come to what 
seems to be a more satisfactory mode of exact I. C. measurement 
than either of them, as regards correction, not only for leakage, but 
also for difference of rates of absorption. Being merely a modification 
of Lord Kelvin's original method, it has been termed the ** modified 
Thomson" test. It appears to bave occurred to more than one 
investigator, but to my friend Mr. W. J. Murphy belongs the credit 
of having proved its superiority as the most practical means of 
arriving at uniform results on long ocean cables, without the necessity . 
for calculations ; and my own experience has lately confirmed this 
conclusion. In this method both leakages and absorptions are 
balanced by observation and adjustment during charging, absorption 
in this case being treated as apparent improvement of D.R. That is 
to say, the condensers are shunted by a resistance which is adjusted 
till it approximately balances the apparent D.R. of the cable at any 
time of charge. The connections for charging are those of Gott’s 
method (Fig. 4), with this important difference, that the key k, is 
closed during the charge. The effect of this is to keep the potential 
of the point B constant, as in the Thomson balance, while at the same 
time the deflection on the galvanometer shows whether or not there 
is a balance of (apparent) insulation resistances in the bridge system. 
Since this balance is required to be such that R/r=F/f, it must be 
observed when a/b= F/f nearly; that is to say, we must commence 
with an approximately correct position of the slider C. "Then R, the 
leakage shunt across the condensers, is adjusted till G shows a resist- 
ance balance, as nearly as possible, at the end of any desired time of 
charging. For this purpose a set of plumbago resistances is useful, 
or it can te done roughly by the application of a pocket-handker- 
chief across the terminals of the condenser more or less closely as 
required ; but it is preferable to estimate approximately the proper 
resistance and to arrange it beforehand. 

Having thus charged, and balanced the apparent D.R.’s by obser- 
vation, the test proceeds in the same way as the Thomson, viz., by 


— 3 [lii 
Fic. 4. 


short-circuiting and mixing the charges, and observing if any out- 
standing quantity remains on earthing the junction of the two 
capacities through the galvanometer. An additional advantage over 
the original Thomson balance is that there is no serious vitiation of 
results by battery leakage. Moreover, it admits of allowance being 
made for “cable current” by falee zero observation, a most 
important point on long submarine lines. It should be remarked that 
in the modified, as in the original, method the mixing period must 
be sufficiently prolonged to discharge the cable, or variable results 
will ensue. On a section of 1850 nauts I have found 15 seconds’ 
mixing sufficiently long, within the limits of appreciation, even after 
a full minutes charging—4.e, there was no difference between a 
15sec. and a 25sec. mixing interval. l 

By means of a measurement thus carried out, it is possible to 
arrive at the same result for all times of charge, and any values of 
the dielectric resistance, and to dispense with all calculated allow- 
ances for leakage. Thus the desired uniformity of results is ensured, 
taking the constant value of the balancing condensers, determined by 
Dr. Muirhead’s method, as a basis. With this value the latter should 
be marked, as well as with the temperature at which it was measured. 
Care must then be taken to correct the condensers for their tempera- 
ture changes, by means of the coefticients furnished by Dr. Muirhead. 
It only remains to determine the very small coefficient of tempera- 
ture variation applicable to the specific I.C. of gutta-percha. I have 
attempted to deduce this from the series of careful tests of two long 
cables appended to this Paper, and arrived at a coefficient closely 
corresponding to that for paraffin ; but Dr. Muirhead thinks it must 
be smaller than that. The search for such a minute residual pheno- 
menon, where so many sources of error exist, must necessarily be 
elusive, in common with determinations of residual quantities in 
other departments of exact measurement. In conclusion, since it 
may be asked of what practical utility are these researches after the 
exact I.C. of long submarine cables, their possible importance in 
connection with repairing operations may be alluded to. It must be 
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remembered that on ocean cables a microfarad means some three 
nautical miles; so that a mistake in measurement of 1 per cent. in 
the distance to a sealed break, on a section of, say, 700 microfarads— 
if for any reason localisation from the other end were impracticable, 
as sometimes happens—would amount to an error of 20 nauts, and 
would not satisfy the standard of modern practice. 


APPENDIX. 


QN A STANDARD TIME OF CHARGE FOR ELECTRICAL MEASURE- 
MENT OF LoNa SUBMARINE CABLES. 


To ensure the greatest possible accuracy and uniformity of 
measurement, it is desirable to fix some definite time of charge in 
observing the C.R. and the I.C. of a long cable, as well as for the 
D.R. test. In the lost of the three measurements, one, two or more 
minutes have been adapted according to requirements, but for the 
other two no such standard is generally recognised. It has been 
proposed (vide Darby and Fishers * Submarine Cable Testing ") to 
fix a period of KR/10%sec., where K is the I. C. in microfarads, 
R the C. R. in ohms of the cable under test. This, however, is too 
short a charge ; for, referring to Fig. I, it is evident that the steady 
state is not sufficiently approached. The value KR/108 of the line 
from which this diagram was derived is 3 75sec. Its C. R. when 
observed at 30sec. was 5,1555 ohms, but when observed at 
10sec. was 5,152 ohms, aud would have been considerably 
less at 3:75sec. ; whilst above 30sec. no rise of apparent C. R. 
was appreciable. Since absorption becomes thus approximately 
negligible after an interval of 303sec , this would appear to be a suit- 
able period of charge to adopt in C. R. measurements, affording as it 
does convenient time to adjust the bridge balance. If seeking the 
C. R. of an insulated loop of two very long cables, 60sec. might be 
advisable ; but this is much better done by earthing the junction of 
ihe lines, when the time of charge of the loop becomes sensibly the 
same as for a single cable. 

Moreover, on a long cable the observed C.R. not only requires time 
to become steady, but also needs correction for leakage. This again 
‘involves the selection of a detinite value of the D.R. for the purpose. 
Thus it will not do to correct the apparent C.R. of a very long cable 
observed at 10° by its apparent D.R. at 10° charge, since the usual 
formule for distributed leakage are not applicable after so short an 
interval. On the other hand, the 5th minute D.R. is somewhat too 
great, but its value at 3u” charge yields a closely correct result. 
Hence 30 seems to be the proper standard time for D. R. observations 
taken tor the purpose of correcting the apparent C. R.'s at 30% 

As regards I.C. measurements, although it has been shown in the 
foregoing Paper that the “modified Thomson” method yields a 
«constant I. C. value for all times of charge, yet a 30" charge would 
be a very suitable one to fix for sueh observations, because the 
balancing condenser shunt can then be calculated for the standard 
30 D. R.; and its final adjustment can be conveniently made during 
this interval without undue hurry. If any other method of L.C. 
measurement be employed, a definite time of charging becomes 
necessary for purposes of uniformity. 


The following is an abstract of the discussion :— 
Thursday, April 27th. 

Mr. W. J. MURPHY, who had charge of the Paper for Mr. Young, said 
thar the question of reaching a satisfactory method of obtaining the 
capacity of long cables had bothered most of those who had had to tackle 
it. When he first started testing the capacities of long cables, he was 
hopeless of ever qualifying as an electrician iu that respect, because it 
seemed that it was possible to obtain any result by slight variations in the 
method of taking the test. The speaker then gave a brief outline of the 
points of difference between the usual Thomson and Gott methods and 
that advocated by Mr. Young, and given in the Paper, and explained the 
action of the test the manipulation for which was first published by him.* 
He then discussed Mr. Young's statement as to the effect of temperature 
on the inductive capacity of cables. He (Mr. Murphy) had had an oppor- 
tunity of trying whether there really was any temperature effect on the 
inductive capacity. He had been engaged in laying about 150 knota of 
cable to a depth of about 1,000 fathoms, involving a difference of 
temperature from 83°F. to 37°F. and of pressure from one to twenty 
atmospheres, and by using the test advocated by Mr. Young he had found 
that there was no apparent change in capacity at all, due either to 
pressure or temperature, unless the two effecta neutralised one another. 

Mr. ALEXANDER SIEMENS referred to the second formula in the 
Paper, viz., the one given as the time-integral of current. This, he said, 
would be very well if there were nothing to separate the three com- 
ponents of capacity given by Mr. Young. They were all acquainted 
with the experiment that if a Leyden jar is discharged, it was 
possible to get a very large spark at first, while after a little time it was 
possible to get some more sparks. A very similar thing took place in 
signalling through submarine cables, when it is necessary that the cable 
should be charged and discharged at a very rapid rate. The usual formula 
to express the function which governed speed was the KR law, where K 
stood for capacity and R for copper resistance, but this would not be quite 
correct when the capacity was split up into the three components which 


Mr. Young gave. The usual illustration of capacity was by taking the insu: 


See The Electrician, Vol. XL., p. 05. 


lated conductor as a tube, and electricity as water which bad to be run 
through it and run outagain. If there was only instantaneous capacity & 
plain tube would represent the insulator. But there was what Mr. Young 
called residual charge or absorption, and this might be represented roughly 
in one's mind by lining the tube with some spongy material. Then they 
could easily see that if the water was in they must not only have the 
tube full to run it out again at the other end, but they must also saturate 
the sponge, and hence the retardation. The great problem which cable makers 
had before them was to reduce this spongy capacity, if he might so call it, 
as much as possible, and that this was possible was clearly demonstrated by 
a table of cable speeds of the Atlantic cables, published some time ago by 
his firm, which showed that all the cables did pot follow the K R law. 
How very important it waa to pay attention to this spongy factor of 
the capacity might be seen if they compared the two lateat Atlantic 
cables made in England, viz., the 1894 “Anglo” and the 1894 “ Commercial." 
They would find that the speed obtained on the Commercial cable, which 
had a conductor of 500lb. of copper and 300lb. gutta-percha per nautical 
mile, and which was 2,160 miles long, was something between 36 and 40 
words per minute, while the Anglo- American cable, which was 1,850 miles 
long, and had a conductor of Golb. of copper per mile and 400lb. of 
gutta-percha, had a speed of 47 words per minute. Taking it that the 
speed of speaking varie inversely as the aquare of the length, and making 
all possible allowances, it would be found that if the Commercial Com- 

pany's cable were laid 1,850 miles, its speed would be at least as great as 

the Anglo cable. Taking the speed as equal, they had the reault that by 

attending to this second factor they could increase the speed through sub- 

marine cables to such an extent that a cable with 500lb. copper and 300lb. 

gutta-percha per nautical mile could speak as quickly as a cable with 640lb. 

copper and 400l b. gutta-percha per mile. 


Thursday, May Sth. 

Prof. STLVANUS P. THOMPSON, who was in the chair, asked all 
members wishing to speak to be as brief as possible, and to confine their 
remarks to the subject of the Paper, as far as they could. 

Mr. W. J. MURPHY said that as it did not seem clear to Mr. Siemens 
and probably also to the rest of the members, that the test which was 
submitted in the Paper actually did separate the absorption and leakage 
components from the total apparent capacity. or true “ free charge” capa- 
city, be would like to explain a little further. This seemed all tiie more 
desirable, because there was an evident danger of the discus-ion taking a 
course wholly irrelevant to the matter dealt with by Mr. Young in his Paper. 
As a inatter of fact, Mr. Young and himself were not in accord as to whether 
the absorption factor was completely eliminated in the test given in Mr. Young'a 
Paper. His own contention was that if a battery were applied to a cable 
a condenser which absorbed directly instead of “in cascade," as in Gotta 
method, the portion of the instantaneous charge absorbed by it or leaking 
through the dielectric was continuously replaced, and the“ free charge 
was, therefore, kept constant. This was not only true with regard to the 
cable, but also with respect to the condenser (Fig. 2, so that if the index 
circuit were kept closed, or if the resistances Rr were in the proper ratio 
while the battery were applied, the '' free charge" of both condenser aud 
cable was kept constant and at its full value until the moment of “mix.” 
It was only in the“ mixing " stage of the test that doubt arose as to the effect 
of absorption upon the result. The condensers were then arranged as in 
Fig. 4, Rr merely acting as shunts. In his opinion, the discharge of the 
residual charge was so slow that the small amount given out would not 
seriously interfere with the accuracy of the result, and was in any case 
probably proportional to the length of core in circuit, so that it would not 
introduce errors in localisation. Even if the discharge of the residual 
charge were not delayed nntil nearly all the “free charge was out, it was 
generally cancelled out of existence during the “mix” by a fairly equal 
residual charge emanating from the opposing condenser. The only neces- 
sary precaution was that the mixing period should be no longer than tbat 
necessary to allow the true charges to "mix," not only for the above 
reason, but also because any difference between the free quantities, due to 
an error of index adjustment, might otherwise have time to escape rid Ry. 
The proper time to allow for mixing could be calculated with the assist- 
ance of the K R law. 

Mr. CHARLES BRIGHT was sorry to hear that speakers were to be 
extremely short in their remarks, as telegraphic Papers were very scarce, 
and hethought that when they did have a chance of discussing one, the 
members should have a good chance. However, quite apart from Mr. 
Elton Young's Paper and Mr. Murphy’s explanation in duplicate, they bad 
had some most important statements from their esteemed past- president, 
Mr. Siemens, and with him—a past-president—as an example, he proposed 
to say a few words with regard to his (Mr. Siemens’) rather entertaining 
digression from the subject of the Paper. : 

The CHAIRMAN said that if every speaker was to answer what every 
other speaker had said. there would be no end to the discussion. 

Mr. BRIGHT said that as Mr. Siemens had not been called to order for 
departing from the subject of the Paper, it was interesting to see if he 
himself would be, Mr. Siemens had embarked upon the subject by calling 
the attention of students to a formula for capacity. He had then called 
their attention to a table—of which no doubt a good many had received 
copies—published some months ago by Messrs. Siemens. When he 
received a copy of that table he had thought what a pity it was that the 
tests were not made by the same impartial individual, and under precisely 
similar circumstances, starting from the battery and ending with the 
receiving instruments. The two cables they could compare were, of 
course, those of the same year, and, as it happened, made by different 
manufacturers. The point of interest, he thought, was that, besides the 
particulars given in this table of one of these calles, Mr. Dearlove had given 
in Zhe Electrician the actual slip with which that speed was obtained, so 
that they had an insight into the degree of definition. It was the custom 
with eubmarine telegraph companies to bave a certain regulation with 
regard to definition. Almost any speed could be obtained, but tlie ques- 
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tion was, Were the signals readable or not? It would be most interesting 
to see a similar alip of the other cable, and thus they could arrive at an 
excellent comparison. Mr. Siemens seemed to attach great importance 
upon absorption as baving something to do with the increased speed of 
cables within recent years. Anything that Mr. Siemens told them 
naturally had very consicerable weight, but personally he was disposed to 
think that the difference in the proportions of the copper and the gutta- 
percha, had really probably more to do with this. Nowadays it was the 
custom with most people to increase the copper and decrease the gutta- 
percha. He asked for more information from Messrs. Siemens Bros., and 
ventured to think that at present they had not enough data to go upon to 
say for certain that—which he thought was Mr. Siemens’ great point—to 
decrease the abeorption tended toincrease thespeed. With regard to what 
Mr. Siemens said in the matter of the KR law, he thought they would all 
agree that this did not apply at the present day to long submarine 
cables. An important question, perhaps, in connectjon with the 
KR law, .was what one might call the “effective capacity,” 
that was to say, what proportion of the total capacity was really 
effective in the question of speed! Turning to Mr. Young's Paper, he said 
he believed the autbor was at Aden, and that possibly accounted for his 
courage in giving this Paper. The great point in the Paper was the very 
clear and concise treatment of the subject, which was quite in keeping 
with tbe very clear and concise treatment of the subject of testing 
generally which the author had given recently in The Electrician series. 
He thought there were many people who did not sufficiently realise the 
real importance of really accurate capacity tests of laid cables. For 
instance, he believed there were many people who were under the 
impression that when they picked up a broken end they never got a sealed 
end. Thie, he thought, was a mistake for, as a matter of fact, there wasa 
little film of gutta-percha over the end which was quite sufficient to render 
the end sealed, while, if it happened to be indiarubber, it was certain to be 
sealed. Mr. Young began by referring to the late Dr. Hopkinson's 
formula, but he was glad to see that all his ideas were worked out on the 
surface or instantaneous capacity, therefore avoiding the variable factor of 
time interval. Most of his (the speaker’s) experience was with the Gott 
method, and not having had any practice with Mr. Young's test, he did not 
know to what extent it was a definite improvement on Dr. Muirhead’s 
correction of the Gott test, in which method he thought that it was 
possible that the resistance might be compensated in the condenser. . . . 

Prof. THOMPSON here reminded Mr. Bright that his ten minutes' limit 
had expired. 

Mr. BRIGHT said he bad attended the last meeting with the intention 
of speaking, but he had to listen to two people who spoke for 20 minutes 
each (one of them Prof. Thompson himself), and was thus deprived of an 
opportunity of making any remarks. 

Prof. THOMPSON said he was sorry that Mr. Bright had left himself 
such little time in which to discuss Mr. Young's Paper on account of his 
having replied to Mr. Siemens, but if he would send in to the Secretary 
any further remarks he bad to make, no doubt the Council would be glad 
to consider them. What he wished to avoid was the discussion of subjecta 
irrelevant to the Paper. 

Mr. F. A. TAYLOR said that Mr. Murphy had explained a method of 
taking the capacity of a cable which, by eliminating the effects of absorp- 
tion and leakage, enabled thein to arrive at the instantaneous value of the 
capacity, irrespective of the time of charging. In other words, hia test 
eliminated the last two factors in the equation mentioned in Mr. Young's 
Paper on p. 46, and gave a constant value which might well be taken as a 
basis for calculating future values for the localisation of faults, but which 
for signalling purposes was not the true capacity of the cable. In this 
latter connection he said it was impossible to dissociate the three factors 
which go to make up the working capacity and it zeemed that a KR, based 
upon an instantaneous value of K, would not be a true one, as it would, if 
applied to the working speed of any cable, give a higher rate than could be 
obtained in actual practice. If, however, the value of K were a true one it 
seemed that K would vary with the speed. Then if they employed an 
instrument, having no mecbanical or electro-magnetic inertia, they could 
obtain a speed which would be inversely proportional to the KR. It had 
been the practice, he said, to calculate the speed of any given cable and to 
take that as a basis. Some experiments which he had carried out for the 
Eastern Telegraph Company convinced him that this was an entirely 
erroneous method of procedure. Having regard to the magnetic inertia 
of the signalling coil, and of the E.M.F. set up in the coil by its motion 
through the magnetic field —which latter was more marked as the speed was 
increased —he found that the present receiving instruments were unable to 
respond fully to the extremely rapid impulses imparted through short 
cables, but were in a position to respond to slower impulses through long 
cables. The consequence was that if they took the fastest observed legible 
speeds upon KR from one to eight miles, and using in every case the same 
instrument, so as to give the higher speed in every case, and then multiplied 
these speeds expressed in words per minute by the KR, they got a sliding 
scale, the constants of which differed widely in value and increased with 
the KR. From this it waa evident tbat until they had a receiving instru- 
ment whose inertia was negligible they could not arrive at a constant that 
would be equally applicable to any K R, and therefore at present, calcula- 
tions based upon à common ccnstant must necessarily be misleading. 

Mr. WILLOUGHBY SMITH rose to break a lance with Mr. Siemens, 
but owing to the Chairman's previous remarks he would only ask one 
question, and that was whether Mr. Siemens' remarks at the previous 
meeting were to be printed in the Journal. 

Prof. THOMPSON aaid he was unable to answer that question. 
a matter resting with the Council. 

Mr. SMITH said that surely if so strong a statement was allowed to be 
printed, some answer ought to go with it. 

. Prof. THOMPSON said he had no doubt that if Mr. Smith sent some 
remarks in to the Secretary with a request that they should be printed in 
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the Journal, the Council would be willing to take them into consideration. 
He did not, as chairman that evening, think it necessary for a speaker to 
answer another on a matter which was not relevant to the Paper. 

Mr. W. J. MURPHY, replying on behalf of Mr. Young, said that with 
regard to Mr. Siemens’ statement, if he was correct in regarding the rate 
at which gutta-percha absorbed and gave out its residual charge, as a slow 
one, it was clear that any slight change that Messrs, Siemens had been 
able to make in the “spongy quality " of their cores would have little 
effect on the speed of their cables. "The operation of filling and emptyiug 
& tube, as à tube, would have such an overwhelming effect in determining 
the speed that the “spongy” effect would be negligible. He thought 
he could jexplain how Mr. Siemens had obtained the astonishing figures 
given to the Institution at the last meeting. In the first place it had 
been clearly proved by Mr. F. Alec. Taylor that the longer a cable or 
the higher its KR, the better its speed constant would seem to be. "This 
was in a great measure due to the fact that the lower working speed of 
long cables was less affected by the disabilities of the receiving instrument 
than was the faster speed on shorter and therefore quicker cables. Mr. 
Siemens did not advance any evidence that the signals on the “ Commercial " 
cables were as good as those on the Anglo." Again, the Commercial cable 
had a proportionally thicker dielectric, and therefore a lower capacity per 
knot, and could not be compared by the KR law with the “ Anglo," unless 
this were taken into account. It was wrong, in any case, to estimate the 
KR by multiplying the capacity and conductor resistance per knot by the 
length, because a greater portion of the longer cable probably lies in deep 
water, and has a lower KR than the shorter line on account of temperature. 
This affected the Commercial cable especially, because its conductor resist- 
ance per knot was higher since the copper was lighter, and the temperature 
would consequently have a greater effect on the total KR of the cable than it 
would have if the conductors were less. Observing the KR law they had to 
accept it as a basis of calculation; but Mr. Siemens did not even seem to 
have estimated the KR in trying to annihilate the poor Anglo” cable, 
but took the speeds of the two cables as inversely as the squares of their 
lengths and neglected the fact that the cores were not similar. Until 
speeds of cables could be compared by some such instrument as an oscil- 
lograph or the polarised light recorder of Messrs. Squier and Crehore, it 
would be impossible to assert that the KR law was false, although probably 
it was not absolutely correct, because it did not take the self-induction of 
the cable into account. It was now the custom of Messrs. Siemens to build 
a conductor of 10 strands of copper round a thicker one, instead of seven 
strands of equal diameter. In the first place the average thickness of the 
gutta-percha was increased (weight for weight), which decreased the capa- 
city. In the second place there was a slight decrease of CR, and, thirdly, 
the self. induction was evidently increased. Although tending to slightly 
increase the apparent resistance, the self-induction seemed to decrease the 
effective capacity. That this was the case seemed to be proved by the fact 
that in obtaining a duplex balance with the 11-strand core, the line resist- 
ance of the artificial line had to be increased, while the capacity had to be 
decreased to an appreciable extent to obtain a good balance of the time 
ratios between the cables and the artificial line. Iu conclusion, he referred 
to the statement of Mr. O. Heaviside, that they could not ignore the selt- 
induction of the core, and stated that when making observations by 
Siemens' fall of charge tnethod he had noticed two remarkable facta. 
First, that there was a distinct wave motion of the discharge observable 
on the galvanometer, and second, that the fall was more rapid duriug the 
firat third of the discharge than during the latter two-thirde. 

Prof. SILVANUS P. THOMPSON said they must all acknowledge how 
they owed to Mr. Oliver Heaviside the important suggestion that they 
could not neglect the effect of the self-induction of the copper core, and he 
had even proposed that signalling could be accelerated by adding to the 
self-induction of the core, an improvement which was clearly of very great 
significance, more especially when they took into account that modern 
methods of signalling were getting every year more and more away from 
the old idea that the current was simply started and then stopped. Now 
the signalling was becoming more a matter of waves, and the nearer they 
got to signalling with alternating currents the further did they get away 
from the strict application of the KR law, and the more important it was 
to t&ke into account capacity and absorption and self-induction. 


ELECTRICITY WORKS ACCOUNTS. 


The City of London Electric Lighting Co. (Limited). 

We are glad to be enabled to present our readers with 
analyses of the accounts of the City of London Company's 
working during 1897 and 1898, and we take this oppor- 
tunity of thanking this Company and others, who, by 
furnishing us with the necessary data, have made it possible 
for us to include in our analyses those particulara which are 
essential to a complete statement of the conditions and 
working of electricity works. 

Of the £1,600,000 of total authorised capital £1,000,000 has 
been paid up on the shares, viz., £600,000 on the £10 Ordinary, 
and £400,000 on the £10 Preference shares, while £400,000 
represents the amount of loan capital received ; this has been 
raised at 5 per cent. on redeemable debenture stock. The 
expenditure on capital account up to December 31st last, which 
marked the end of the seventh year of working, amounted to 
a total of £1,974,089; being at the very average rate of 
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£118 per kilowatt of capacity of generating plant installed in the 
station. This capacity was increased during the year by 1,500 
kilowatts, thus bringing the total capacity up to 11,660 kilowatts. 

In order to show the development in the Company's business 
since 1892, we reproduce the following table of the equivalent 
lamp connections :— 


Dec. 31. 1892.| 1893. 1594. | 1895. | 1896. 


No. of consumers 242, 1,080 2,740 4230 5, 503] 6,322 7,414 
Equiv. no. of | 
8 c.p. lamps f 20,241 65,541 135,460 195,317 247,785 296,012 355,825 
connected . } | | | | | 


1897. | 1898. 


It will be seen that, while the increase in the total lamp con- 
nection during 1896 was 27 per cent., that of 1897 was 19:5, and 
in 1898 20-4 per cent. During last year the total output in 
units sold was 6,939,763—an increase of 14:8 per cent. over the 
previous year's output. The units sold to ordinary consumers 
had increased 16:7 per cent., while the are lighting output was 
only 2:9 per cent. higher in 1898 that in 1897. 

In dealing with the revenue and expenditure account we 
have had to depart from the rendering of the official accounts 
(supplied us) in an important particular, in order to make 
our analysis and figures comparable with other concerns and 
fall in with our general system in the tables. Instead of 
debiting the revenue account with the expenditure on account 
of repairs and renewals, the custom followed in the official 
accounts is to debit the depreciation reserve fund with these 
charges; thus, in the two years to which our tables refer, 
we have the following statement in the ‘ Revenue account," 
though the items are not included among the costs of genera- 
tion and distribution respectively, but are stated to ''have 
been provided out of the Depreciation Reserve Funds in 
accordance with the City of London Act, 1893." 


Repairs and renewals at the station. Repairs, 
EUER. .| mainten- 
| Other | ance and 
: Engines machi- ‘renewals of 
; Boilers, 1 Dynamos S 
Year| Total. Build- heatera, and | and pact’: mams, lamp 
ings & conden- |... Inatru- | posts and 
exciters. atem 
| sers. ments tr'usf'rm'rs 
and tools. Total. 
1897 £9,148 | £1,007 | £2,519 | £1,848 £1,698 £2.077 | £5.561 
1898| 8,820 | | 1,428 3,606 


1,153 | 2,936 874 | 2,379 


Following our usual course we have included among the 
costs of generation in our table these items, £9,148 in 1897 
and £8,820 in 1898; and under Distribution,” £5,561 in 1897 
and £3,606 in 1898, with the result, of course, that the working 
profit and the allocation to the depreciation fund is apparently 
smaller than the figures shown in the official accounts. 

Although all the costs, except fuel and manacement, have 
dropped slightly from the 1897 figures, they still seem to be 
all somewhat higher than they should be with an output of 
nearly seven million units in the year. There are no particular 
items which strike us as being abnormally high, the rise in 
the fuel cost being only what might have been expected in 
view of the coal trade dispute last year. Owing toa reduction 
in the tariff the total revenue has dropped from 6-79d. to 
5:92d. per unit, the ratio of the costs to the revenue has risen 
from 47-3 to 51:2 per cent., and the working profit shows a 
fall from 7-28 to 6:27 per cent. of the mean capital. 

Out of the working profit £4,574 has been placed to the 
depreciation fund, £3,075 to reserve, while £15,927 has been 
paid as interest on loans. With the balance from 1897, the 
amount available for distribution, after writing £1,838 off the 
suspense account, is £59,449, out of which a dividend for the 
year of 6 per cent. on the Ordinary and the Preference shares 
has been paid. Jt may be noted that since 1893 the full 
Preference dividend of 6 per cent. has been paid, while the 
Ordinary dividend in 1891 was 21 per cent., in 1895 5 per 
cent., and in 1896 7 per cent. 

The tariff for lighting purposes from January 1, 1898, was: 
For the first 6 units in each quarter per 8 c.p. lamp fixed 
7d. per unit ; for the next 4 units in each and every quarter 
per 8 c.p. lamp fixed 6d. par unit ; for the next 2 units in each 
quarter per 8 c.p. lamp 5d. per unit, and for all consumption 
in each and every quarter beyond the above-mentioned 12 
units 4d. per unit. 


Brighton Municipal Blectric Supply Works. 


Last year, in commenting on the Brighton accounts, we 
took occasion to mark the effects, beneficial and otherwise, of 
the reduction in the second and lower price (in Mr. Wright's 
tariff system) from 3d. to 11d. Our analysis of those accounts 
showed that in consequence of this reduction there was a drop 
in the ratio of the working profit from 8:89 per cent. in 1896 
to 7:22 per cent. in 1897, and that the ratio of costs to revenue 
had increased from 44-7 per cent. to 51:1 percent. On the 
other hand, there was a great improvement, not only in the 
amount, but also in the nature of the load on the station. 
Thus there was an increased total lamp connection of over 
29 per cent., an increased output to ordinary consumers of 
93:6 per cent., and a rise in the total output of 43:4 per cent., 
while the significant quantity, representing ‘units sold per 
8 c.p. lamp eapacity," had been improved from 26:9 to 30:5. 

From these figures it will be noticed that the increased are 
lighting had a very important influence in raising the total out- 
put, and probably also in the improvement in the plant load 
factor since this increase in the output for publie lighting was 
to the extent of 86 per cent. It is gratifying to find now, from a 
comparison of the 1898 accounts with those of 1897, that Mr. 
Wright's tariff policy at Brighton appears to be fully justified 
iu the results. The connections to the mains at December 31st 
last was 26 per cent. higher than a year previously, the output 
to consumers shows an increase of over 39 per cent., while the 
total output betrays & rise of 33 per cent.; the output to 
publie lighting being only 13 per cent. higher than in 1897. 
From the financial point of view the position of 1896 has been 
to a large extent regained, for we find that the working profit 
has increased from 7:22 per cent. of the mean capital to 8:57 
per cent., while the ratio of the costs to the revenue has dropped 
from 51:1 to 49 per cent. 

During 1898 an additional £25,652 was expended on 
capital account, thus raising the total capital expenditure to 
£237,987, representing 474˙1 per kilowatt of generating 
capacity of plant. This capacity has been increased to 3,210 
kilowatts. 

Turning our attention to the revenue account, we find that 
while the works costs have remained practically steady, the 
management and property charges have sensibly dropped. 
In view of the constancy of the works costs, it is not unin- 
teresting to compare them with some of the averages for 1897 
of municipal stations of similar output. In such a com- 
parison the fuel charge at 0-644d. shows high; the average 
being below O-4d. Oil and stores at O-Osud. practically 
represents the average, while station wages at 0°31d. is about 
0 1d. above average. Repairs and maintenance at the station 
is well under the average, and so also are the maragement 
and property charges and the total works costs. Generating 
charges at 1:199d. are higher than the average by something 
like a 1d. 

It may be noticed that as a result of the increased output 
the station wages and salaries have dropped. 

In the original accounts, under the heading ‘ Street 
Lighting Installations, and“ Attending Public Lamps and 
Repairs, including Materials Supplied,” there are items for 1897 
of £590 and £2,915, and for 1898 of £366 and £3,437 
respectively. These charges in the expenditure are exactly 
balanced by similar figures in the revenue, in addition to the 
sums accruing from the charge per unit for supply for public 
lighting. We have allowed the former amounts to vanish 
from both sides of the account, so that, as the tables stand, 
the costs and revenue are comparable with concerns where 
the arc lighting would have been by private consumers. If 
the items had been included, the total revenue, instead of 
figuring at 3:47d. in 1897 and 3:429d. in 1898, would have 
come out at 3:897d. and 3:77d., while the total costs, instead 
of being 1:77d. in 1897 and 1:68d. in 1898, as shown in our 
table, would have stood at 2-2d. and 2:025d. respectively. 

The working profit was £19,289, representing 8:67 per cent. 
of the mean capital. Out of this £861 has been paid to the 
depreciation fund, £6,554 to the sinking fund, and 45, 844 as 
interest on the loans (which were borrowed at 31 per cent.). 
With the balance of £2,864 from the previous year, the total 
amount available for the relief of the rates 18 £8,891. 
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| CITY OF LONDON. |. BRIGHTON. 
Undertaking Worked bg............................. ons The City of London Electric Lighting Co. (Ltd.) Corporation of Brighton. 
Date of Commencement of Supply . December, 1891. | September, 1891. 
System of Supply ure 98 Alt.-curr. trans. sub-stations feeding 3- wire net- | 3-wire with batts., combined with II. T. alt.- 
Gi. ) e bei ttu ovo disina Frank Bailey. [work, alsocon.-curr. -w. system Arthur Wright. [curr. trans, sub.- stations. 
YEAR ENDED DEC. 51, 1897. DEC. 51, 1898. | DEC. 31, 1897. DEC. 31, 1898. 
| QUANTITIES— 
Units generated .................. 33 € — — 2.440.171 3,242,017 
„ BOLD (TOTAL) .-.-..... 555 6,073,093 6,939,763 1.992 501 2.648.701 
„ old to consumeeee s Z .. 5,001,782 6,837,317 1,505.867 2,098,796 
» sold for public lighting, &c. ........................... 1,071,311 1,102,446 485,634 549,905 
i. üsed OD Work tei tpa nro e we ceases 162,782 167,109 111,693 158,198 
UNITS SQLD PER 8C.P. LAMP CAPACITY ............... 191 191 | 30˙5 205 
Maximum supply demande .. ꝗ 7,187 kilowatts 7,809 kilowatts 1,763 kilowatts 2.376 kilowatts 
Number of public lamps............... eee 494 are 502 are 257 are, 765 incan. 257 arc, 941 incan. 
Number of consumeee ss . 6,522 7,414 1,723 2.063 
Connections to mains in 8-c.p. lampe ..................... 296,012 455,825 86,209 108,560 
CAPACITY OP PLANT IN 8-C.P. LAMPS .................. 317,500 364,000 65.400 100,300 
CAPACITY OF PLANT IN KILOWATTS..................... 10,160 11,660 2.090 3210 — 
Per kilow l ilow ow Per kilowatt 
OAPITAL— donat: : e 3 bete " total: l Eaa Total capacity. 
AUTHORISED (OTAĩñᷣVV ) )) . £1,600,000; £157.55 1.600.000, £1372  |£231581 | £112 £290.881 £906 
Shri. eT 1,200.000 1181 [1,200,000 102:9 | : iil — uil — 
Loen (including Debenture charges).................. 400,000 ó94 400,000 34:30 254,581 112 290.881 90:6 
RECEIVED (TOTAL) )))) . 1.318.574 1999 11,400,090 120:0 193.155 048 293.155 695 
Sah, C 918.57 904 [1,000,000 85775 nil — nil — 
Loan (including Debenture charges )) 400,000 | 49:4 400.000 54°30 198.155 94:8 223,155 69:5 
AUTHORISED BUT NOT YET RECEIVED (TOTAL). 281.426 277 200,000 1715 36.426 174 67,726 211 
Share (uniasued j . 200,000 19:7 200,000 17:15 nil — nil — 
Share (uncalledſjʒu(ULnT n nt 81,426 8:01 nil as nil = nil — 
Loan (including Debentures) ........ .................. nil | — nil — 36.426 174 61,126 211 
REPAID (TOTAL) ... cei cere eer Pr tn err T e P UNDER DEUS ni — nil = 9.611* 4:60 9.611* 2:99 
RESERVE OR SINKING FUND ........... eese 10.924 1075 | 14,000 1200 | 19495 939 | 21985 6:85 
DEPRECIATION FUND  ....................... eere 77.149 7˙59 105.047 9:01 5.902 2:82 6.938 2:16 
EXPENDED (TOTAL) ........ ee eMe 1,983,721 1264 J1.374.689 1180 212.335 102 231.987 741 
Lands and buildinggaQͥh l ꝗ . 251,466 24°75 280,224 24:02 36.135 17˙5 56,399 11:3 
I aan ase 4 S 523,6260? | 51°55 571,026? 49-00 [ 71,579 34:2 89.861 28:0 
Ell F e 589, 263 38:32 405,038 ¢ 34:73 93,239 44-6 102,499 51˙9 
Miscellaneoun en. q . 119.566 11°76 118,401 10°16 11,3904 5°45 9,228 / 2°37 
BALANCE OF CAPITAL Accor... 4+ 34,853 : +343 1425311 +217 4| -14180" -678 !-14832^' -462 
REVENUE— Total. Per unit sold Total. Per unit sold Total. Per uritsold Total. Per unit sold 
% D en £171.743 6°790d. [£170,925 5918d. | £28.833 3°470d. | £37,831 3 429d. 
Revenue from suppl . . ⁊ 151,987 6:015d. | 150,761 5:218d. 23,0729 | 2:8504. | 31,932% | 2°899d. 
š Meters, . ĩðâ te seio PR 4,543 0:1724. 5,151 0:178d. 754 : 00924. 948 0:026d. 
" public lighting ⁊ . 12,003 0:499d. | 12,928 04474. 4,188* | 05054. 4,751: | 074294. 
i sale of lamps, æK ook. . — — — a 183 0:0224. 200 0:0134. 
$ miscellaneous sources . 2,804 0 111d. 2,155 0:075d. 26 0:005d. 21 0:0024. 
EXPENDITURE OUT OF REVENUE— 
TOTAL COSTS: cscs »C§C«ͤß/M Rena RU ea avs £81.301 3'214d. | £87,647 3:022d. | £14,733 1‘770d. | £18,542 1:680d. 
WORKS COST UU UU UU 51.632 2˙277d. 60,875 2:104d. 11.091 1:340d. 14,€05 1324d. 
Generation of electricity ...... . / 44,56 I'775d. öl I'741d. | 10,006 Jil. de? risd. 
Fuel (including cartage, &c.) ..... ..................... 21,850 0:8644. 27,145 0:9394. 5,143 0°619d. 7.104 0:644d. 
Oil, waste, water, store .q 8,730 0:1484. 5,743 0:1294. | 659 0 079d. 952 0:0864d. 
Wages at station ...... eese emen 9,971 0:394d. | 10,055 0:3484. [2.942 0:35554. 5,424 075104. 
Repairs and maintenance at station .................. 9,148 0:5624. 8,820 0:305d. , 1.521 0:158. 1.744 0:153d : 
Distribution of electricity . .. 10,740 0*4 25d. S. U a 20340, | 1,025 (tr 1 24d, 1,582 4125“. 
Wages) Cia cse c has eed E eec A dua Te 5.179 02054. 4,857 C-1684. | 444 0˙0544. 626 070574. 
Repairs, renewals of mains, &e. ........................ 5,5614 0:2204d. 5,6064 0:1254. 581 0:070d. 756 0:069d. 
Publio ligit ing 0 1,956 00704. 2,051 0:0; Id. | — — — — 
Atten dane aerea Y euni 1,504 00524. 1,356 0:0474. = = a S 
Renewall (iecore 5m; Ee tats 692 0:0274. 695 0:024d. m = = pa 
MANAGEMENT AND PROPERTY CHARGES.............. 23,669 0˙936d.] 26,772 0:926d. 3,642 0:439d. 3,934 0:357d. 
%%%%% ZT 8 — = 2 M . c — I 
Rent, rates, taceaasaasasasasasasass 4“ 13,217* 0:53 Id. 14,0607* 0: 487d. | 1,076 „I. lui. 1,209 „IId. 
Management ..— nnn è 10,252 0-405d. | 12,705 (07 4.40d. 2,906 (r 30d. 2.2 20 2: fd. 
J7))»Ü;é % 8 6,193 0:257d. 7,581 0262d. 1.759 02174. 1,932 0:1 151. 
Stationery, K... dh epe enaa aant 691 00274. | 870 0:0304. | 198 00244. 254 0:0214. 
Establishment charges . 818 0-032d. 737 |. 0:025d. 209 002*d. 417 | 00584. 
PE e A RAM ee 2,250 | 00891. | 35144! 01224. | 2360. | 00134. 142; | 00154. 
` 7 ~ tà | of to mean ^, to mean 
PINANOIAL RESULTS— Torn; eber nded Total. 7 cum Edd Total. cab erb nde 3 Mam 
WORKING PROFIT FOR YEAR .............................. £90.442 | 728% | £83.348 6277; | £14.100 | 722°, | £19,289 8:57% 
Sum carried to Depreciation Fund ............... .. 2.291 | 0:184% 4,574 0:344% 3.000 1:534% | 864 0:384% 
Sum carried to Reserve or Sinking Fund ......... 3,528 ' 0:284% 3,075 . 0:231% | 5,547 28475 ,6,554 291% : 
Net interest on loans (incl. Debenture charges) .. 16,263 13087 | 15,927 11987 |  5.6t8 2:917, 5.844 2:59 7 
BALANCE FROM LAST ACCοåhr 0.0.. 000non. 0o. 1415 | 0114%] 105 | 00797 | 5000 | 2567 2.864 127% 
BALANCE AVAILABLE FOR DISTRIBUTION, &. ...... 68.4377 551% 59,4897 | 4:4757 4.864* 2:497; 8,891* 3:25% 
Deficit ......... mE = oa "n a | aes 2 Ll PR 
ORDINARY DIVIDEND PA1lddoz— —F b . . 10% — 6% „ = = — — — 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE j 30 05 M Ls E 
Expenditure per kilowatt capacity ...................... Š . Ox. Od. . 10s. Sd. t . 18. Od. 
REVENUE PER KILOWATT CAPACITY /.. £16. 18s. Od. £14. 13s. 5d. || £13. 158. 5d. £11. 15s. 7d. 
Expenditure per 8-c. lamp capacity j 5s. 14d. 4s, 93d. 4s. 6d. 33. 84d. 
REVENUE PER 8-C.P. LAMP CAPACITY .................. 10s. 10d 98. 41d. r 8s. 91d. 7s. 61d. 
REVENUE PER 8-0.P. LAMP CONNECTED ............... 118. 74d 98. 720. : 6s. 83d. 6s. 112d. 
Price charged for lighting, per unit.... 81. i 7d. to 4d. , \ 7d. to 13d. 4 7d. to 13d. 4 
Price charged for power, per unit . 4d. 4d. to Zd. ` l i 
Price charged for public 'ighting .. ggg £25 per arc, per ann. ! £26 per arc, per aun. | E^ a 


BRIGHTON. _REMARKS—" Being premiums on stock. a Includes 
£5,000 paid for the undert «king of the Brighton Flectric Light Co., 
£1,3-7 for paten's and £1,497 engineers commission. ^ Over ex- 


CITY OP LONDON.—REMARES—a Being £44,781 in 1897 and £61,422 in 1898 in respect of 
generating machinery, and £32,367 in 1897 and £43,625 in 1538 in respect of buildings, lamps. 
lamp-posta, mains, meters and transformers. 6 Of which £65,072 in 1557 and £65,077 in 1808 was 


in respect of public lighting; £396,562 in 1897 and £413,357 in 1898 was in respect of private | pended. c Includes £125 for insurance, £123 for registration and 
lighting : and £61,602 in 1497 and £61,592 in 1898 not yet allocated to either. e Includes items | stamp duty and £110 provision for bad debts. d rd. for first hour, 


14d. after on Wright" system. e $0,075 units at 7d., and 436,006 at 
lid. / Includes £1,337 to purchase of patents, £1,497 engineers 
commission and £5,000 to purchase of undertakiug of the Brighton 
8 g 22,2% units at 7d. and 553,577 units at lid. 
h 820,055 unita at 7d. and 1,277,511 at lsd. 1 56.475 units at ed and 
493,130 at d. j Includes £134 to insurance. k Of this £2,000 is 


applied in aid of district rate. 


£19,635 in 1297, and £19 939 in 1898, Cost of Provisional Order, expenditure on maius, &c., South- 
wark lighting.“ Of the balance £41,879 in 1897 and £42,122 In 1893 was in respect of public lighting 
and £327,748 in 1897 and £242,977 in 1898 was in respect of private lighting. d Includes repairs and 
renewals of lamp-post3. e Rents, rates, taxes and lighting." / Includes £129 auditing, £195 
trustees’ fees, and 41,427 to insurance. 9 After writing £1,338 off suspense account. h Includes 
£139 to auditing, £26? meter reading, £105 trustees’ fees, £1,398 to insurance and £598 collection 


charges and various fines. i With rebates. 
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* ELECTRICIAN" SERIES FORTHCOMING BOOKS. 


THE TELEPHONE. — By Dane SINCLAR and F. C. RAPHAEL, 

PRIMARY BATTERIES.—A work on this subject will shortly be published 
bringing the theory and practice of the Primary Battery up to date. 
The book will be fully illustrated. 

SECONDARY BATTERIES.—By E. J. Wapr. Fully illustrated. The 
Author in this work will deal briefly with the theory and fully with . 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. 

“THE ELECTRICIAN" WIREMAN'8 POCKET-BOOK.—Edited by F. C. 
RaPHAEL. “The Electrician " Company will shortly publish a valuable 
pocket-book for the use of those engaged in wiring work, both external 
and internal. 

CARBONS FOR ALL ELECTRICAL PURPOSES.—By Francis JEHL. A work 
wil shortly be published dealing fully with the manufacture of 
carbons for all electrical purposes. The book will illustrate the 
machinery and apparatus used in carbon manufacture on the Continent 
and in America, and will give the latest practice in this important 
subject. 

THE ELECTRIC ARC.— By Mrs. AvnTON, This work will shortly be 
published, and will contain an historical sketch of the early experi- 

ments on the electric arc, as well as the important results of recent 


All Letters relating to Subscriptions, Advertisements, and other business matters 
should be addressed to the Publisher THE ELECTRICIAN,” Salisbury-court, 
Fleet-street, London, E. C. Cheques and Money Orders should be made 
payable to THE ELECTRICIAN" Printing and Publishing Company, 
Limited, and be crossed “ Coutts and Co.“ l 

All Editorial letters to be addressed to THE EDITOR. : 

All letters for insertion in THE ELECTRICIAN," or containing questions, 
must be accompanied by the name and address of the writer as evidence of 
good faith. No notice whatever is taken of anonymous communications, 

" THE ELECTRICIAN” is published every Friday morning, in time for the 
morning mails. It is on sale at the railway bookstalls throughout the 

_ Kingdom on Friday morning, and can be obtained of all Booksellers and 
Newsvendors ; or direct from the Publishing Offices, as above. 

New Volumes of ** THE ELECTRICIAN " commence in April and October. 

Subscription Rates.—The Rates for Subscriptions to THE ELECTRICIAN” 


are as under :— YEAR HALF-YEAR QUARTER ) Post free, research. 
United Kingdom 26s.0d. ... 138. d.. 7s. Od. payable 
Postal Union ... 308. 0d. .. 16s. Od. wee 88. Od. . in advance. SPECIAL NOTICE 


„THE ELECTRICIAN" offers exceptional advantages to Advertisers. It has 
by far the largest circulation of any English Electrical paper, and 
circulates all over the World. This statement is guaranteed. 

Advertisement Rates, &c., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS intended for the current issue must reach the Office 
not later than First Poston Thursday. Renewals of expiring advertisement 
orders and alterations to standing advertisements must be in Publisher's hands 
by Wednesday. Wrapper Advertisements by Wednesday morning. 

OFFICIAL ANNOUNCEMENTS, AUCTIONS, and SMALL ADVERTISEMENTS 
accepted up to 8 p.m. on Thursday. - 


NOW READY.—Vol. XLII. of “Tae ErEcTRICIAN " bound in 
strong cloth. Price 17s. 6d., post free 18s. 6d. Also ready, Cases for 
binding. Price 2s., by post 2s. 3d. 

A complete set of the Second Series of THE ErEcTRICIAN," can now be 
supplied. These sets are very scarce, and early application should be made. 


——————M— Á—————— 
RECENT RESEARCHES ON THE ELECTRIC ARC. 


Patient experiment and close investigation are gradually, 
yet perceptibly, leading on to a fuller apprehension of that 
bundle of mysteries— the electric arc. Perhaps the very 
obscurity in which the arc is intellectually enshrouded gives 
it an enhanced charm in the eyes of the scientist, and has 
fascinated him in a degree out of proportion even to its 
intrinsic importance. Of the abundant contributions to the 
literature of this subject, two of the most important items are 
afforded in the Papers recently discussed at the Institution of 
Electrical Engineers. We refer, of course, to Mrs. AvnrON'S 
contribution on “ The Hissing of the Electric Arc,” and to 
the Paper by Messrs. Duppett. and Marcnaxt on “ Experi- 
ments on Alternate Current Arcs by the Aid of Oscillographs.” 
It is not too much to say that these two literary produc- 
tions have greatly advanced the science of the electric arc. 
While the old ideas respecting the arc have been based 
almost exclusively on the view which attributed to the vapour 
column something of the properties of an ordinary solid 
electrical conductor, it is impossible not to feel that the 
import of later researches reveals the phenomenon in the light 
of a propagation of currents through gases, and as one in 
which electrolysis plays an essential part. Although Mrs. 
Ayrton regards as the culmination of her research, so far as 
it bas already been prosecuted, the discovery that the hissing 
state of the arc is due to the access of the oxygen of the air 
to the crater of the arc, in consequence of the exposure of 
the latter by its overflowing the side of the carbon, yet in our 
opinion this is not the only important discovery or the most 
useful. Already, in a vague sort of way, it was known that the 
arc was sensitive to the chemical conditions under which it 
existed, but now Mrs. Ayrron, in seeking to explain the 
phenomenon of the hissing arc, has found in it and its 
concomitant phenomena a remarkably sensitive indication of 
some profound and radical change occurring consequent on 
certain chemical actions—a change which entirely differentiates 
the hissing from the silent are. To mention the more apparent 
characteristics of this change, which takes place when a silent 
arc starts to hiss: there is a sudden and substantial diminution 
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BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH. Edited 

by C. E. 8. PHILLIPS. With an introduction on the history of Crookes Tube and 
Röntgen Ray work, and a chapter giving ** Practical Hints“ on the subject. 
THE POTENTIOMETER AND ITS ADJUNCTS. By W. C. Fisukn. 
Price 6s., post free. : 
LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS. Dy F. C. 
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MOTIVE POWER AND GEARING. By E. TnREMLETT Canter. Price 
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Advanced). Arranged by Dr. J. A. FLEMING, M.A., F.R.8. Printed particulars 
on application. 
ELECTROMAGNETIC THEORY. By Oniver Heavisipg. Vol. I. Price 
128. 6d., post free 13s. Vol. II. Now Ready. Price 12s. 6d. ; post free, 138 
THE ALTERNATE CURRENT TRANSFORMER IN. THEORY AND 
. PRACtICE. By Dr. J. A: FLEMING, VOL. I.—THE INDUCTION OF 
ELECTRIC CURRENTS. NEW EDITION. Price 12s. 6d., post free. VOL. II. 
` THE UTILISATION OF INDUCED CURRENTS. Price 128. 6d., post free. 
ELECTRIC LAMPS AND ELECTRIC LIGHTING. By Prof. J. A. 
FLEMING, M. A., D. Sc., F. K. S. 93 original Illustrations, price 7s. 6d. 
MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prof. 
J. A. EWING, M.A. Price 10s. 6d., post free. Also in German, 83. 6d. post free. 
ELECTRIC MOTIVE POWER. By A. T. SNELL. 10s. 6d. post free. 


THE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretical 
and Practical) By Dr. GEoRGE GORE. Price 10s. 6d., post free. 
ELECTRO-CHEMISTRY.- By Dr. GEORGE GORE. Price 2s., post free. 
PRACTICAL NOTES FOR ELECTRICAL STUDENTS, By A. E. KENNELLY 
and H. D. WILKINSON. Price 68. €d., post free. 
DRUM ARMATURES AND COMMUTATORS (Theory and P i 
F. M. WEYMOUTH. Price 78. 6d. post free. i ida e by 
THE INCANDESCENT LAMP AND ITS MANUFACT : 
S. RAM. Price 78. 6d., post free. ` be ee 
A POCKET BOOK OF ELECTRICAL ENGINEERING FORMULJZE. By 
W. GEIPEL and H. M. KILGouR. Price 7s. 6d. net, post free 7s. 9d , abroad 8s.: 
large-paper edition, 12s. 6d., post free. New edition in the press. . 
TAER 55 z Ae ; In Two Vols.. Paper covers, 2s., 
ree 28. 9d. ; . Gd. . Ud. 
por need ue Moi bid ong cloth 2s. 6d., post free 28. Yd. each. Single 
WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPACE WITHOUT WIRES 
BY ELECTRIC WAVES. By Dr. O. J. LopeE. Eniarged Edition. Price 28. 6d. net. 
A DIGEsT OF THE LAW OF ELECIRIC LIGHTING, TRACTION, &c. 
By A. C. CURTIS-HAYWARD, B. A. Price 33. 6d., post free. | i 
THE MANUFACTURE OF-ELECTRIC LIGHT CARBONS. A Practical 
Guide to the Establishment of a Carbon Manufactory. Price 1s. 6d., post free. 


THE STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS. 
Edited by W. W. BEAUMONT. Price 38. 6d., post free. 


FULL CATALOGUE POST FREE ON APPLICATION. 
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of the potential difference across the carbons. Instead of 
continu ing to obey the Jaw which governed the relationship 
between potential difference and current in the silent arc, the 
potential difference suddenly becomes independent of the 
current. 
and the whiter light from the orate r change to the green hue, 


which is characteristic of the region where the arc vapours 
and hot carbons are in contact with the atmosphere alike in 
silent and hissing arcs. As regards the diminution of potential 


difference when hissing takes place, Mrs. Ayrton has shown 
that of the totaldiminution one-third takes place in the vapour 
column and the remaining two-thirds at the crater. Now, it 
is interesting to find in Messrs, DuppeLL and Mancnawr's 
Paper that the increase of the total potential difference of an 
alternating arc on being enclosed was due to an increase in that 
portion of the total potential[difference which represented the 
fall of potential over the vapour column. It seems obvious 
from this that the contact of the oxygen of the air with the 
exterior of the vapour column has the effect of lessening the 
fall of potential difference along it, just as the presence of 
oxygen at the crater has the same property; and that to the 
same cause is due, in both cases, the presence of the green 
or yellowish green hue in the resultant gases. 

Considering how different is the law governing the relation 
between potential difference and current in arcs between two 
colid carbons and arcs between a cored positive and a solid 
negative carbon, it is most remarkable to find that in both 
cases in the hissing state the potential difference is indepen- 
dent of the current; in fact, to use Mrs. Ayrron’s words, 
‘ some complete and sudden breakdown appears to occur 
when hissing begins, upsetting ell the laws that have governed 
the arc while it was silent and bringing the behaviour of cored 
and solid carbons into accord." (The italics are ours.) Another 
point which serves to bring out the great difference between 
the hissing and the silent states of the arc—a difference so 
great as to render them, in many respects, completely different 
phenomena, is the result of Mrs. Avnarow's inquiry as 
to what determines the amount of the smallest hissing 
current when the arc passes from the silent to the hissing 
state. Probably, if, in a study of Mrs. Avnrow's well-known 
curves relating to potential difference with current, we had 
been able to divest our minds of the idea that the hissing aro 
curves were not a portion of—but distinct from and related to 
a different phenomenon to—the silent arc curves, such an 
explanation as Mrs. Ayrton arrived at would have been 
perfectly obvious. In fact, since in a hissing arc its potential 
difference is constant for all currents so long as the arc length 
is unvaried, the increase of current in the transition 


from silence to hissing might be limited by having in the 


circuit outside the arc a large enough resistance with a suff- 
ciently high dynamo E.M.F. On the other hand, the increase 
of current might be indefinitely large if the total resistance in 
the circuit were negligibly small. 

It was, perhaps, somewhat unfortunate that Mrs. Ayrron 
had been unable to more perfectly enclose the enclosed 
ares she had experimented.on. All who have experimented 
on these ares are familiar with the „difficulty in perfectiy 
enclosing ihe aro and preventing air being “breathed” in 
In our own experience we'bave noticed that, although there 
is an initial expansion of the gases, there álways occurs 
during burning an unavoidable variation in the power taken 
up by the arc, which causes the gases to coniract and expand 
alternately; snd thus, if there is the slightest leakage, 
continually to substitute outside air for the exhausted gases 
within the vessel. With regard to the increase of pressure 
observed to take place in the enclosing vessel when the arc is 


The violet hue of the interior of the arc column 
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started, the explanation is still probably to be found in the 
expansion due to the high temperature and also in the fact 
that during the conversion of the carbon dioxide to carbon 


‘monoxide the vapour pressure within the vessel would be 


doubled. There is little doubt that such a conversion takes 
place after all the free oxygen has been exhausted, 

Not the least important factor—indeed, not improbably the 
chief factor—in Messrs. DuppELL and MancHAur's Paper is 
the exhibition it affords of the value of the oscillograph as 
an aid to experimental research. To alternators, trans- 
formers and alternating circuits and devices generally, the 
oscillograph is destined to fulfil as useful a relation as the 
indicator has fulfilled to pressure engines, with the difference 
that it is impossible to assign a limit to the applicability of the 
oscillograph in studying quickly-varying electrical quantities. 

The inquiry directed by these two experimenters was the 
outcome of a suggestion by Mr. Fnirz, in the discussion on his 
Physical Society Paper in 1896, on “The Effect of Wave 
Form on the Alternate Current Arc.” He suggested that it 
would be interesting to discover whether the reactions of the 
arc on the wave form of an alternator, to which he had drawn 
attention, would still occur if a transformer were used 
between the alternator and the arc. The inquiry, how- 
ever, was not confined to this point, but was extended 
to include a general investigation of the reactions of 
the arc on the current wave form. Not only have the 
investigators very exhaustively dealt with this aspect of 
alternate current arc phenomena, but they have obtained such 
a number of curves relative to arcs under widely different 
conditions, that it would seem as though there were recorded 
in their Paper, when taken in conjunction with Mrs. Ayrton’s 
researches, all the experimental evidence necessary to evolve 
a complete theory of the arc. Unfortunately, however, the 
alternate current arc exists under essentially different 
conditions from those under which Mrs. Ayrton studied the 
continuous current arc. Mrs. Ayrron has always taken pains 
to ensure that observations were only taken after allowing the 
arc to settle down to its normal state, which took some 
time. Since the alternating aro is continually varying in its 
quantities and sense, experiments on it cannot, in many 
respects, be compared with, or be read in the light of, the laws 
Mrs. Ayrton has deduced for, the continuous current are A 
very complicating condition, entering into the constitution of 
the open alternating arc, is that, by its very nature 
as an alternating arc, it is generally partly silent and 
partly hissing. In view of what Mrs. Ayrton has 
taught us as to how different are the two states in 
some of their essential characteristic3, this consideration is 
disappointing. There is, however, hope for a common basis 
of comparison by studying and working with well aoe 
arcs where hissing is apparently impossible. 

Considering now some of the more interesting results of 
these experiments we find confirmation of what had already 
been suspected by Dr. FLEMIxdG and others, viz., that the 
conditions under which the current is enabled to pass along 
the vapour column have to be largely re established after 
every reversal of the direction of current flow, and that to the 
high resistance offered to the passage of the current, after each 
extinction and reversal of the arc, ia due the high front peak 
on the potential difference wave of long arcs. What appears 
to take place in the alternating arc, and accounts for most, if 
not all, of the characteristics of the curves, is that, at least 
with solid carbons—the conditions for the passage of current 
being exceedingly evanescent or even non-existent in the 
absence of a certain minimum potential difference there arises 
the necessity for re-establishing the means of conduction de 
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novo, after every reversal. The result is that the current 
persists at zero until the potential difference has risen to a 
high value, after which the current rapidly rises from zero. 
Should there be a substantial amount of self-induction in the 
circuit, the arc potential difference very rapidly drops to and 
rises from zero—in other words, changes sign more rapidly, 
thus renewing the conductive condition earlier, with the result 
that the current is quickly re-established. Both by means of 
gearch carbons immersed in the arc, and also by experiments 
on the effect of varying its length, the authors of the Paper con- 
clusively prove that the peak on the potential difference wave of 
the arc is due to the great resistance of the gaseous column 
after the extinction of the arc. The experiments appear very 
consistently to support the above expressed view of some of 
the reactions occurring, for we find that with a moderate 
resistance in series the current wave is peaky and the 
power factor low. If, however, we substitute for some or 
all of the external resistance a very moderate amount of 
self-induction, the current wave rises from zero earlier, it 
is less peaked and the power factor is higher. On the 
supposition that, instead of making the circuit more inductive, 
the ratio of the alternator E.M.F. to the potential difference 
of the arc had been much increased, and that the necessary 
increased resistance had been inserted in the circuit, then the 
resultant current would follow more faithfully the natural 
shape of the alternator wave-form, be it peaky or otherwise. 
Since the efficiency of the arc is dependent on the current 


wave-form, Mr. Furrg's conclusion that the efficiency of the: 


alternate-current arc is effected by the amount of resistance 
in series is thus confirmed ; but, as the authors remark, Mr. 
Fgitu’s observation that the arc has the power of converting 
any wave-form into the one best suited to its requirements is 
not borne out. | 

In connection with what we have just stated it is of interest 
and importance to note that cored carbons cause the arc to 
act differently from solid carbons. It is as though they gave 
the arc a more stable condition—as if the conductive property 
of the vapour column was less vitally dependent on the stress 
of a potential difference. The practical results of the long 
persistence of the current at zero after reversal, which happens 
with solid carbons is, of course, that the arc is more unstable, 
the power factor is low, and the necessary virtual potential 
difference of the arc for a certain are length is high. Now, as 
we have already noted, one indication of Mrs, Ayrron’s 
experiments was that the access of the atmosphere to the arc, 
or even to the exterior of the vapour column, was the cause 
of a diminution in the total potential difference of the 
arc; while Messrs. DuppkELL and Marcuant showed that 
the seat of the increase of potential difference due to 
enclosing an alternating arc was the vapour column. It 
is, therefore, clear that, since in enclosed arcs it is usual 
to employ long arcs shielded from the oxygen of the air, 
and since low-power factor is due to the lag in the re- 
generation of the current after zero, we should expect not 
only a rise in the total potential difference of the alter- 
nating arc when enclosed, but also a reduction of the 
power factor—an effect which, as the authors show, does 
take place. 

A most interesting phenomenon of the arc, beautifully 
exhibited by Messrs. Duppetrn and Mancnawr, was the 
selective sense or direction of the current through the arc 
when formed between unsymmetrical or unlike electrodes. 
Many experimenters had already noticed that, in an are 
formed between a carbon and a metal or between a small and 
a large section carbon, there was less apparent resistance to 
the current in the direction from metal to carbon, or from 
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large carbon to small carbon, than in the reverse direction, 
To use Dr. FLEuIxd's expression, there appeared to exist in 
such arcs an ** uni-lateral" conductivity. He and the authors 
point out that what appears to be the cause of this effect is 
the more rapid cooling of the metal or larger electrode: this 
conclusion being based by Dr. FrEwiNc on his experiments on 
the Edison effect in incandescent lamps, when he showed that, 
in exhausted globes, such as incandescent lamps, there was a 
path offered to a current from a cool to a hot electrode within 
the globe, but not in the reverse direction. Mrs. Aygron’s 
explanation of this ‘‘ uni-lateral’’ effect in the arc between 
metals and carbon was that under such conditions, in long ares, 
the arc space would be filled with the vapour of the metal, since 
that volatilised at the lower temperature. It would seem, 
however, that Dr. FLemine’s suggestion the better meets all 
the cases and is the truer one, so far as it goes, inasmuch as 
it accounts also for the phenomena between unequal sizes of 
carbons, and also, we think, for the unsymmetrical curve of 
potential differencé between a search carbon in the arc and 
either of the main carbons. This unsymmetrical curve of 
potential difference, which obtains between unlike carbons and 
between & search earbon and one of the main carbons 
in an alternating arc is, of course, what gave rise 
to the continuous-current effect observed under similar con- 
ditions by Dr. Sauvixa and others. Messrs. DuppkLL and 
ManchHaNT in their Paper remark that the unsymmetrical 


| curves of potential difference (between a search carbon and 


one of the main carbons) which they have delineated “ explain 
the above observation of Dr. SahULkA and others, and con- 
siderably alter its bearing on the question of the back E.M.F. 
of the arc." We would ask—How, and Why? The unsym- 


| metrical curves of potential difference are surely only those 


representing a continuous potential difference superposed on 
an alternating one. 

Mention of the ares between unlike electrodes, such as me!al 
and carbon, brings us back to the interesting hypothesis 
advanced by Dr. Fiemine at the discussion on Mrs. Ayrton’s 
Paper. It is not the first time by any means that such a 
view of the arc has been taken ; in fact, we think the general 
tendency of experimenters of late has been to express thus 
view, viz., that a condition is developed in the gases of the 
arc similar to that obtaining in an electrolyte, t.e., ions are 
separated to move in opposite directions at unequal velocities, 
one set carrying positive and the other negative charges. As Dr, 
FLkMuixd suggested, the negative ions might move, as they so 
often appear to do in other phenomena of gases, at a much 
higher velocity than the positive ions, and the result would 
be that the positive carbon would be disintegrated by the rain 
of these negative ions, and would thus feed the arc. It has 
long been suspected that during hissing an intermittent 
process is at work, as the light, current and potential differ- 
ence curves possess a high frequency ripple; besides which 
the sound suggested such a state. Dr. FLemne suggested 
that an accumulation of these negative ions took place at the 
crater and formed a ‘‘cushion’’ which had the effect of 
offering resistance to the current. Given the possibility of 
access of a combining gas to the crater, such an accumulation 
would be burnt off, the current thereby increased, and a fresh 
cushion formed, and so on intermittently. 

Messrs. Merritt and Stewart have prosecuted some experi- 
ments recently which have an important bearing on the 
theory of the arc. They found that the electrical properties 
of arc vapour are similar to those of gases that have been 
acted on by X rays, or to gases from a flame. This condition 
of ionisation, whereby the gases are rendered conductive, 
was found to be only very temporary. | 
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Whatever be the essential action going on in the arc there 
enter into its constitution so many complicating reactions and 
influences that it seems hopeless to attempt to study the 
physics of the phenomenon without first eliminating from the 
conditions under which experiments are prosecuted some of 
the unessential elements. Acting on this policy it would seem 
as though the careful study of completely enclosed arcs would 
best help to extend our knowledge of the essential character of 
the general phenomenon. For this reason we look forward with 
impatient interest to Mrs. Ayrron’s further communications of 
the results of her investigations with enclosed continuous 
current ares; and we hope that Messrs. DuppELu and MARCRANT 
may find it worth their while to extend to the study of alter- 
nating arcs in neutral gases the completeness of research with 
which they have already studied the open alternating are. 


€———————ÓÓÓÓÓÓSSÓSS—Á 


THE PACIFIC CABLE. 


We received the report of the Pacific Cable Committee last 
week as we were going to press, and our reference to the 
matters dealt with therein was, therefore, necessarily brief. 
The subject is one of some importance, and deserves to be 
treated at greater length. 

The Press has perhaps somewhat hastily regarded the 
question as one with which the colonies concerned themselves 
more from the point of view of Imperial interests than did 
Her Majesty’s Government. If, however, it be looked into 
with greater knowledge of the whole subject we think it 
will be found that much is ignored in this manner of regard- 
ing the case. For instance when the attitude of each colony 
towards the project is considered separately it will be found, 
as might be expected, that it is largely a question of 
geographical position, owing to which, as a matter of fact, 
a greater number of colonies are opposed or indifferent 
to the Pacific cable than are in favour of it, as compared 
with alternative lines via the Cape, or the present system via 
India. First, there are the important strategical points of 
Ascension and St. Helena, which would be connected to Sierra 
Leone and the Cape by the Southern scheme. Then Cape 
Colony and Natal, of course, are more in favour of the latter 
project; and Western Australia, where the cable from Durban 
would be landed, is against it. South Australia, through 
whose territory passes the long land line connecting with the 
existing route, is also naturally opposed to the Pacific 
route. 

Queensland and New Zealand, where the Pacific cable would 
Jand, are, as might be expected, in favour of it, as is also 
-New South Wales, owing to its nearness to the Australian 
landing point. And, lastly, India would be a considerable 
loser. The Dominion would, however, be by far the 
greatest gainer from every point of view from the Pacific 
cable, and it is small wonder that Canada is keenly anxious 
for, and agitates strongly in favour of, the connection. Very 
properly the more far-seeing of the inhabitants of the 
oldest of our present larger colonies look forward to the 
time when not only will the greatest ocean be bridged by 
cables, but when its waters will be ploughed by fast 
liners; making our North American Empire the route for 
commercial, military, naval and postal purposes from Europe 
to the Antipodes and the far East. For shipping purposes 
there is the serious difficulty of breaking bulk, but doubtless 
time will largely realise their legitimate and far-reaching 
ambition. Only, however, Canada must not expect the other 
colonies to further it to the disregard of their own interests 
and ambitions. l 

Then, the geographical necessity of the longest cable 
being 3,600 miles in length has not been sufficiently con- 
sidered. For electrical, mechanical and financial reasons, the 
greatest speed over this section, which apparently must be 
worked under the International Telegraph Convention, cannot 
be more than three or four paying words a minute. Even if 
duplex working would be as important across the Pacific as it is 


across the Atlantic—which it cannot be, owing to the fact that 
we are at work while Australasians are abed, and vire vera 
the utmost speed would be three paid words a minute each 
way. Now is it reasonable to assume that with the neck of 
the bottle over 8,000 miles long, and with its capacity limited 
to that extent the projected line could seriously compete with 
the existing duplicate and triplicate lines working at far higher 
rates of speed? It is, we urge, too much to assume that the 
new line could attract even a fourth of the present traffic. 
The fact of the matter is that those who advocate this project 
do not honestly face the necessity, while they recognise it, of 
having a duplicate cable laid concurrently with or imme- 
diately after the first. It is true that the Committee refer 
to this matter in the latter part of their report, but they say: 
** Most cables on important routes have been duplicated, but 
generally in the first instance they have been laid singly, and 
the duplication has followed when the success of the undertaking 
warranted a fresh outlay of capital." Without dwelling on the 
obvious point that, with severe competition at a greatly higher 
speed and the serious risk of prolonged interruption, a single 
cable 6,000 miles long would not be likely to attain success, it 
is clear that what met the conditions in the early days of sub- 
marine telegraphy, when there was little or no competition, 
would not do now when all users of the cable have been 
taught to expect certainty of communication and great speed. 


In a vast ocean, even though it is called Pacific,” a fault 
in deep water, which would require at least a week of 
continuous fine weather to repair, might easily at certain 
times of the year involve two or more months of interruption. 
Such a state of affairs cannot be legitimately called a com- 
petitive line. On the other hand, if a duplicate cable be 
established from the first the loss involved would be con- 
siderably increased by interest on capital, cost of repairs, and 
additional staff. Then the working expenses of the stations 
are considerably under-estimated, Ata station like Fanning 
almost every necessity of life, from water to a doctor, would 
have to be provided, and the staff would require to be 
frequently relieved at & considerable cost for travelling 
expenses and salaries. 

The difficulties of the problem would be considerably 
reduced if it were considered that, in view of the friendly 
relations between this country and the United States of 
America, the route from San Francisco via Honolulu would 
meet the case; but then, although this would probably be 
acceptable to New Zealand, New South Wales and Queensland, 
it would not suit Canada at all, even though a cable were 
laid from Vancouver to California. 

It cannot be too often reiterated that the fact that cables 
land on British territory would be no protection to them in 
time of war. No one would attempt to cut a cable under the 
guns of a fortified place when they could, with more injury to 
the enemy, be cut, say, midway, and a section cut near a 
landing point might easily be repaired in a few hours. This 
applies with the utmost possible force to a lonely ocean like 
the Pacific, where the length of the cable sections would be 
very great. A line cut in shallow water can always be quickly 
repaired, one severed in depths of 3,000 fathoms is dependent 
on continuous and very fime weather for repairs. It must 
be remembered that it takes much less time to cut a cable 
than it does to repair one and that the former operation does 
not require fine weather. With 12 to 15 miles of cable 
suspended from a cutting-and-holding grapnel—so as to 
avoid a bight of double those lengths—even a moderate 
swell might part a comparatively new cable. 

Then, 10 per cent. of slack is not sufficient for deep water. 
In depths approaching 8,000 fathoms 18 per cent. would not 
be too much, and this would still further increase the length 
of the longest section and reduce its speed, seeing that a 
heavier and faster cable than 600/450 core—which we have 
taken as our basis for a theoretical speed of 60 letters a 
minute in this article—could not safely be manipulated. 
This, again, being a heavier cable than that on which the 
Committee base their estimate of cost, would increase the 
capital account. In addition to the greatly increased cost 
of materials since 1896, if the Cape and Pacific schemes 
were in hand at the same time it is very doubtful if the world’s 
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gupply of gutta-percha would suffice for both and in any case 
the price would be very largely enhanced above its present 
high rate. Instead of a million and a-half, two millions 
would certainly be necessary; so that tho Committee's 
financial estimates would be upset from this cause alone 
ab initio. 

Assuming the traffic to increase 10 per cent. yearly, in ten 
years' time a third cable would be necessary, for it must never 
be forgotten that if traffic is to grow, sufficient transmitting 
power must be available to get messages through within a 
certain time dependent on difference of time between the 
two termini— even though the cables are idle many hours out 
of the twenty-four. In this way, assuming a comparative 
freedom from accidents, as soon as equilibrium between 
revenue and expenditure were secured an additional cable 
would have to be provided. 

There is, of course, no comparison between cables across the 
Pacific and submarine lines touching at a number of ports 
and tapping local traffic all the way. For instance, the 6,666 
miles of cable between Land's End and Bombay touch at the 
following places :— Vigo (Spain), Lisbon (Portugal), Gibraltar, 
Malta, Alexandria (Egypt), Suez, Suakim, Perim, Aden and 
Bombay (India). At all of these places there is shipping, 
but this cannot be the case to any extent in the Pacific 
between Australia and America for many years. 

The danger from volcanic action in the Pacific with 6,000 
or, with a duplicate line, 12,000 miles of cable, is very great, 
and might seriously injure the prospects of the projected cable 
as & competitive route, 

. Finally it is clear the Committee have not adequately 
grasped the problems involved in the laying, maintenance 
and working of the projected cable. A word of protest is not 
uncalled for even in a technical journal, at the light-hearted 
way in which the Press urge the heaping of burdens on the 
British tax-payer, that ** weary Titan" staggering ‘neath bis 
Imperial load. It is said that the Secretary of a well-known 
‘wealthy and charitable lady once made a list of the applica- 
tions received by her for benefactions during twelve months, 
setting opposite each the amount which would have been 
given if that particular case had been selected for help. The 
total largely exceeded the entire income. In the same way it 
would be interesting and probably startling if the Chancellor 
of the Exchequer could give the total estimated cost of the pro- 
jects urged upon the Treasury during, say, the last year. Ifthe 
State is to enter largely into competition with private enter- 
prise the prospect is a very unpleasant one for the tax-payer. 
And should confidence in the freedom of private undertakings 
from State or municipal competition once be shaken, the 
result on the national enterprise would be disastrous. 

It is a waste of the national resources to do by State 
aid what can be as well or better accomplished by private 
enterprise, and we must not be understood to be arguing 
against a Pacific cable as such, because many of the objections, 
such as the risk of interruption, the cost of repairs and the 
slow speed, would lose much of their force if the line were 
laid as an adjunct to the present system instead of in 
competition with it. 


THE GOYERNMENT AND THE PACIFIC CABLE. 


Following immediately upon the publication of the long-delayed 
report of the Committee formed in 1896 to consider the proposal to 
lay an all-British submarine telegraph cable, the correspondence 
which has passed between the Agents-General for Canada and the 
Australasian Colonies and the Colonial Office relating to the pro- 
posed construction of a cable across the Pacific Ocean was issued 
on Friday last. This correspondence commences with a telegram 
to the Colonial Office from the Agent-General for Victoria, dated 
August 29, 1898, setting out that at the conference of Premiers, held 
at Syaney, N.S.W., to diseuss the Pacific cable question, it was 
decided, that, if Great Britain and Canada would agree to pay five- 
ninths and New Zealand one ninth, then New South Wales, 
Queensland and Victoria would contribute one-ninth each. On 
November 14, 1898, the Agent-General for New Zealand communi- 
cated to the Colonial Office the agreement of his Government “to 
guarantee one-ninth of the cost of lay iug the Pacific cable,” subject 
to conditions aet out in a report of the New Zealand Public Accounts 


Committee, enclosed with this communication, and which report gets 
out that: 


1. It is desirable that telegraphic communication between England 
and New Zealand, vi Canada and the Pacific, should be established. 

2. The colony of New Zealand should agree to join with such of 
the Australian colonies as are prepared to do likewise upon the basis 
of a guarantee of four-ninths of the cost of construction and annual 
deficiency (if any) by such colonies, New Zealand's proportion of the 
guarantee not to exceed in any case one-eighth of the whole cost. 

3. For the purpose of working the cable it is desirable that a 
central authority should be empowered, on behalf of the contributing 
countries, to carry out the laying and working of a cable across the 
Pacific. 

4. The maximum rates for ordinary messages between New Zealand 
and the United Kingdom should be 3s per word ; for Government 
messages, 28. per word; for Press messages, ls. per word and 6s. per 
hundred 2 (stc). 

5. The construction, control and maintenance of the cable should 
be entrusted to the Canadian Government, upon the understanding 
that each contributing colony shall have the right to be represented 
and to vote upon all matters appertainin; to poliev, es, lence of 
tenders, or anything material in the management of the cable. 

6. The contributing country and colonies should jointly own and 
control the cable. 

7. It is desirable that, with a view of furthering the establishment 
of a Pacific cable service, a conference of representatives from the 
several countries concerned should be held in New Zealand at an 
early date. 

The date of this report is August 30, 1898. The letter ot 
November 14th, above referred to, is followed by a cable message to 
the High Commissioner for Canada, dated December 22, 1898, 
notifying that the Canadian Government “ will gladly join the 
Imperial Government in contributing each one-half of five-ninths 
for Pacific cable, provided Australian colonies and New Zealand 
together contribute remaining four ninths.” The cable concludes 
with a note that formal official intimation will follow from Ottawa. 
No such “official intimation” was, however received by the Colonial 
Otice. 

On April 28, 1899, the following reply of the Colonial Secretary 
(Mr. R. Chamberlain) was forwarded to the representatives of the 
respective colonies concerned :— 

I am directed by Mr. Secretary Chamberlain to convey to you the decision 
at which Her Majesty'a Government have arrived as to the form and extent 
of the assistance which they are prepared to give to the scheme for 
connecting Canada with Australasia by a direct submarine cable across the 
Pacific. 

I am to remind you that in the various communications which have been 
from time to time addressed to the Colonial Governments on this subject, 
Her Majesty's Government have never concealed their opinion that the 
construction of a Pacific cable is a matter of much greater importance to 
Australasia and Canada than to the United Kingdom ; and they would not 
have themselves been disposed to recommend Parliament to aid it, but for 
their desire to afford the support and assistance of the mother country to 
her great self-governing colonies in a project the success of which cannot 
fail to promote Imperial unity. 

For this reason they consider that the responsibility for constructing and 
working the cable should be borne by the Governinenta of Canada and 
Australasia, to whom any profits which may hereafter accrue from the 
undertaking would consequently fall ; and that the aid to be given by the 
United Kingdom should take the form of an annual subsidy, which haa 
hitherto been adopted by Parliament in promoting the establishinent of 
important linea of telegraphic communication between different parts of 
the Empire. . 

In considering the question Her Majesty’s Government have had regard 
to the Report of the Committee of 1897. The estimates of initial cost and 
annual expenses put forward by that Committee were £1,500.000 for 
original cost, and £144,900 for total annual expenses. Against this it was 
anticipated, on the basis of the latest returns available, that the traffic 
receipts in the first year would amount to £152,000, leaving a deficit of 
£12,900, diminishing annually until it cease: altogether at the end of the 
third year. . 

It is not, however, possible to act with certainty on these estimates, for 
the prices of materials have risen since they were made, aud in other 
respects the cost of establishing the cable may possibly exceed the esti- 
mate of the Committee., 

Her Majesty's Government have accordingly decided to offer, for a 
period not exceeding 20 yeara, an annual subsidy, calculated on the basis 
shown below, not exceeding a maximum limit o£ £20,000 in any year, on 
the following conditions :— 


]. That the Canadian and Australasian. Governments undertake to con- 
struct the line, and to provide in each year any further sum that may be 
necessary for its efficient maintenance and working. 

2. That the subsidy runs only from the opening of the cable fur traffic, 
and so long as it is so open, with the allowance of a reasonable time for 
repairs in the event of interruption of communication. 

9. That the cable is, in accordance with a specification and samples to 
be approved by the Treasury aud to the satisfaction of an officer appointed 
by the Treasury for that purpose, constructed, submerged in proper working 
order, and established with proper stations and offices at such places as the 
Treasury may approve, and effectually worked with a sufficient staff of 
proper and efficient officers, being British subjects. 
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4. That messages of the Imperial Government are transmitted in priority 
to all other messages at rates not exceeding one-half of those charged to 
the general public. 

5. That all rates charged to the general public, whether for messages to, 
from, or between intermediate stations, or for through messages between 
this country, Australia, and New Zealand, are approved by the Treasury. 

6. That an account, duly certified and audited, is rendered annually to 
the Treasury as soon as possible after the anniversary of the opening of 
the cable showing— 

(a) The net traffic receipts in the past year for messages sent over the 
line after the deduction of money paid out for the further transmission 
of mersages on other lines. 

(6) The expenses incurred in the same year, including interest, sinking 
fuud, maintenance and repairs, and working expenses. 


The Treasury will cause this account to be duly examined, and will pay 
over to such person as the associated Governments of Canada and the 
Australasian colonies may nominate in their behalf, five-eighteenths of 
the amount by which the net receipts shown by this account, after exami- 
nation, shall fall short of the amouut of the expeuses, subject to the 
maximum limit named above, 

7. That the cable is worked in accordance with the International Tele- 
graph Convention of St. Peteraburg of July 10 (22), 1875, and the regula- 
tions in force for the time being thereunder. 

Her Majesty’s Government trust that the liberal arrangement proposed 
will meet the views of the colonies, and that it will be accepted as a proof 
of their cordial desire to co-operate with the Colonial Governments in any 
undertaking of general concern, even though the colonial interest in the 
matter may be more direct and apparent than that of this country. 


ACTUAL AND ESTIMATED SPEEDS OF TRANS-ATLANTIC CABLES. 


The following is the tabular statement of estimated and actual 
speeds of trans-Atlantic cables, issued by Messrs. Siemens Bros. and 
o. in January, 1898, aud referred to by Mr. Alexander Siemens 


and others in the recent discussion of Mr. Elton Young's Paper at the 
Iustitution of Electrical Engineers. "The note at the foot i3 repro- 
duced from the sheet in question. 


| | Calculated 


i | Calculated | Calculated 

T" Length | west | KR | 5 M speeds | actually | Cêlculated |. epeed 

& ; ; : . {takin ‘takin ae epeed i if lengths 
when Designation | bes deep-sea | RR : cable at Sule at obtained lengtlis 1,850 naut. Manufactured by 
laid of cable, nautical! cable. microfar' ds 90-2 words | 27°6 word in 1.850 t. mil i 

oe | miles. Lbs, per 108 19 ino e regular „ f pce 

| poat; mile. minute. minute. lig 650/400 
Cop. G. P. | 

1875 | Anglo-American ...... 1,876 | 400/400 35'919 18°11 24°75 e ee | ke Tel. Constu. & Mtne. Co. 
1874 | Anglo-American ...... 1,837 | 400.400 3:512 20 20 27:6 (f) | 202 (a) 199 ' 282 Tel. Const n. & Mune. Co. 
1875 | Direct United States 2,425 | 400/260 17:558 9°38 12:82 22:6 (b) 38:6 70:2 Siemens Bros. 
1879 | Pouyer-Quertier ...... ,242 | 350/300 6:600 10°74 14°67 22 (c) 32˙2 59:8 Siemens Bros. 

1866-30 | Anglo-American ...... 1,852 E 4:632 15:31 20:91 s M M Tel. Constn. & Mtnc. C>». 
1881 | Jay Gould ........ ... 2,518 | 350/300 7834 9:05 12:37 21:5 (d) 39:8 69:4 Siemens Bros. & Co. 
1882 | Jay Gould ............ 2,565 | 350/500 8:030 8:84 12:08 21˙5 (d) 412 71:2 Siemens Bros. & Co. 
1884 | Mackay-Bennett (S.) 2,353 | 350/300 67740 10:52 14:37 26 42:0 72:3 Siemens Dr. e. & Co. 
1884 | Mackay-Bennett (N.) 2,346 | 350/300 6:650 10771 14:63 26 . 418 71:2 Siemens Bros. & Co. 
1894 | Mackay-Bennett(3rd) 2,161 | 500/320 4671 15°18 | 20°74 40 () 546 77˙2 Siemens Bros. & Co. 
1894 ⁴ ¼Anglo- American. 1,850 | 650/400 2:420 2951 4004 47°34 (e) 47-4 474 


Tel. Consto. & Mtnc. Co. 


(a) Report of engineers, Mesra. Clark, Forde and Co., to the manager of the Anglo-American Telegraph Co., dated June 25th, 1877. 
(^) Report of engineers, Meesrs. Clark, Forde and Co., to the manager of the Direct United States Cable Co., dated June 25tb, 1877. 
(c) Report of the engineer-in-chief, Mr. von Chauvin, to the Pouyer-Quertier Cable Co., dated June 15th, 1880. 


d) Report of Dr. Muirhead to Mr. von Chauvin, representative in London of the 


Western Union Telegraph Co., dated July 10th, 1883 
(e) The Electrician, dated October 12th, 1894. 
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(i.) Special trial of code words, 18 words per minute | mean 

(ii.) Press messages, usual rate, 25 „ - - 21:5 

(iii.) As many as 135 letters per minute have been observed 
to pass at times without requiring repetition. 


(f) Speed specified as basis for Column 7 is taken from a letter from the manager of the Anglo-American Telegraph Co., dated September 20th, 1894, 
(g) From a letter from Mr. G. G. Ward, vice-president and general manager of the Commercial Cable Co., dated May 10th, 1895. 


It will be noticed in Column 8 that the actual workiog speed obtained with the cables made and laid by Siemens Bros. aud Co. is very much greater 


than that calculated upon, even allowing for all the progresa in manipulation and manufacture. Columns 9 and 10 prove this even more clearly, the 

figures given there having been calculated (from actual speeds) according to well-established formula— Column 9 showing what the speed would be if all 

rei aped m only 1,850 nautical miles long, and Column 10 if the length and weight of core of all the cables were the same as those of the 1894 
nglo Cable, 


THE NATIONAL TELEPHONE COMPANY'S STAFF DINNER. 


The sixth annual staff dinner was held on Friday evening, May 5, at the 
Trocadero Restaurant, London, Mr. Wx. E. I. GaiNE (general manager) 
presiding. Mr. Gaine was supported by the directors and staff, and the 
guests included Prof. D. E. Hughes, F.R.S. After the dinner and the 
usual loyal toasts, 

The CHAIRMAN proposed “The National Telephone Company,” and 
said: I do not think the health of the National Telephone Company is 
very bad. We hear a good deal, we read a good deal; but I think we are, 
for an infant—and, after al!, we are only in our infancy—a pretty strong 
one. I think a short review of what we have done since our last meeting 
would not be altogether out of place. The year that has passed has b:en 
one of unprecedented activity and prosperity to our Company. We 
thought we had done a good deal when we met last year, when we added 
no less than 12,000 additional subscribers, after allowing for those who 
had ceased to subscribe ; but this year we bave added over 15,000, and we 
opened, in different parts of the country, no less than 87 new exchanges. 
We are sending now 542,000,000 messages in this country per annum. 
For a service which is “the worst of any country in the world” tha} 
is not a bad record. This is an increase of 112,000,000 messages in the 
twelve montbs. Let us compare that with another great service—the 
sister service--the telegrapb. The telegraph, as we know, is one of 
the great services in the hands of the State, and the number of inland 
telegrams (according to the last issued report of the Postmaster- 
General) which were sent during the year was 83,000,000. Gentlemen, 
can you realize the figure —85,000,000 of telegrams, when our increase in 
one year is 112,000,000 ? There are 542,000,000 of messages sent over the 
telephones in the hands of this Company, and 83,000,000 of messages sent 
over the public telegraphs. Well, T, for one, am somewhat proud of that 
record, and I think it is à record. Then there are other ways in which we 
have been somewhat active. We have succeeded in making agreements, 
‘with no lees than 340 odd local authorities throughout the British islands, 


and we have been engaged, not only in the past year, but long before that, 
in reconstructing our system in those towns, and have succeeded in 
placing 692, out of the 874 exchanges that are at work in this country, on 
the underground system and on the twin-wire principle. In other words, 
nearly 80 per cent. of our plant to-day is of the most modern and best 
description that can be obtained in any country in the world. We are told 
that we are to have competition. Well, competition in many things is very 
stimulating and extremely good. I for one, and I speak only my personal 
opinion, still hold absolutely to the view which I have on many occasions 
expressed, namely, that competition in this service is not possible. It may 
go on for a time, but it is not possible as a principle. Of course, we shall 
have to face that which our masters order us to face, but let me say. this, 
that if we are to have competition, thanks to what we have done we are in 
avery strong position to meet it. There is just, perhaps, one thing I 
might say in this connection. Not an unimportant part of our system is 
London. Happily, in many parts of London the local authorities have 
assisted us, and we have done a great work underground; but there is onegreat 
public body that, I negret to say, has not taken the view that we should have 
liked them to take. I refer to the London County Council. I have been 
engaged personally in negotiations with the Council extending over a period 
of between three and four years. Those negotiations came to the point of 
an absolute bargain. The arrangement was registered under a resolution 
solemnly passed by that august body, and, I think, you will agree with 
me that it is unusual for a great public body to repudiate its own bargain. 
That, I regret to say, is the position in which we stand at the present time 
with the London County Council. However, things will no doubt by 
degrees come right. I do not know that there is anything to be alarmed 
about. The London County Council has not afforded those facilities 
which Parliament placed it in their power to afford, and the result has 
been that they have done a very great deal to keep back the development 
of the public service about which they profess to be so anxious. I will 
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emphasise this point by one illustration. We have at the present time, I 
think, 1,126 people in London who are willing to pay the price that we 
charge for our service, who want the service, but cannot have it because 
we have not the facilities which the Londen County Council are with- 
holding. There is one figure—figures are so interesting—that I should 
like to correct. It was recently stated (I am sure perfectly inadvertently) 
by a Minister of the Crown, in the House of Commons, that we were 
extremely backward in this country in comparison with several 
other countries that he named, and notably Germany. Wel), now, I find 
that the figures given were quoted from a return of many years ago. Well, 
life, when you have electricity about, is somewhat rapid, and many years 
ago is a different thing from the present day, and that return, which was 
quoted in the House of Commons only two months ago, in order to show 
how backward telephony is in this country, stated that, whereas there was 
one telephone in use for every 450 of the population in Germany, there 
was only one for every €36 in the United Kingdom. I should lke to give 
you the actual figure— which is for the United Kingdom 308, and for 
Scotland 219. In England the number is one in 295. I must say that, if 
figures of this kind are te be quoted, they should be quoted accurately, 
and, if this is done, it would be seen that telephony in this country is not 
eo backward as some people wish to make out. In fact. I will go 80 far as 
to say that the telephone service in Great Britain to-day, with all the 
difficulties we have had to contend with—the absence of proper powers, 
difficulties of all kinds consequent upon the absence of those powers—is 
second to no place in the world. Somebody may instance Stockholm. It 
may be that there is some place where you will find a few more tele- 
phones, and there may be certain conditions which can be quoted 
against us in comparison with that place, but what I sav is thia, take 
the service of a great country such as our own and compare it under like 
conditions— wages, the value of money, the fact that you have to pay 10 
per cent. of your revenue to the Government of the country. and that you 
have no powers—I say, take all these circumstances into account, and then 
compare them with any country you like, America, Germany, France or 
any of the other great countries of Europe, and you will find that the 
service in Great Britain is second to none. It is a difficult thing, upon an 
occasion like this, to avoid saying anytbing upon the political question. 
Now, one's difficulty in that connection is not what to say, but what not 
to say. Since we last met, undoubtedly a very great change has taken 
place. The Government has made up its mind to a new departure in 
policy. Whether that is justified or not, it is not for me to say, and I am 
not going to say. Whatever the situation may be we will face it, and face 
it like men. Personally, I have no fear of the result. I want to say this. 
Whatever the decision the Government and Par‘iament may come to, and 
-I speak now, of course, my own personal view, I venture to think that it 
is the duty of the Company to bow to it, and to make the best of it, and 
not only to do that, but to endeavour to be loyal to it, to endeavour to 
make it a success ; but I do ask that we shall have fair play. We want, 
whether it is competition at the hands of the Post Office, whether it is 
‘competition at the hands of the municipalities, we want equality of treat- 
ment. We want equality of powers, we want equality of conditions under 
which we are to do our business. If we do get fair play, we have nothing 
to fear.. We are a highly trained staff. We ought to know our business 
and our work. I believe we are loyal, every man of us, to the great 
. Company that we have the honour to serve, and if we have that fair play 
and that equality of treatment I have referred to, I have no fear of the 
result. We shall be there at the finish. If competition is wanted, we will 
give them competition. 

The toast was drunk with great enthusiasm. 

Lord HARRIS (who responded in the absence of the President, who was 
unable to be present) said: No one regrets more than I do the absence of 
our President. Those of us who were present last year and remember the 
brilliant discourse with which he favoured us, in which there was as much 
of history and of science as there was of pathos, will, I am sure, regret the 
cause of bis absence this evening. We who have the advantage of his 
intimacy know how constantly and earnestly he works for the benefit of 
this Company, and can thoroughly appreciate his own desire to preserve 
his health for the sake of its intereste. [ am but a humble admirer of what 
the telephone has done, and of what lies before it. I feel myrelf to some 
extent limited more than most as regards the scope of what I may tay of 
the political situation, and that is a distracting circumstance when reply- 
ing to such a toast as this. I do not, in fact, know anything more distract- 
ing than telephones, whether from the point of view of the lady operator, 
the negotiations for way-leaves, and with public bodies for indispensable 
facilities for carrying on the work, or the other numerous technicalities of 
the business I drive about London with my eyes on the roofs, but I never 
see Mr. Clay there negotiating with householders for way-leaves, but some- 
how these are obtained in process of time ; and I cannot help thinking the 
way-leaves for underground working will be obtained presently by the 
astuteness of our general manager, by the enlightenment of public 
bodies, or by us who represent those very humble individuals the share- 
holders of the Company. To each of us the service is most distracting 
You gentlemen of the staff are condemned for providing the most inefficient 
service in the world, and we, the unfortunate shareholders, are condemned 
because we are anxious to obtain fair returns for the money invested iu the 
business, That is a sufficiently distracting condition of things for ua who 
are concerned in this Company and provide this service, and it is perfectly 
astounding that under these circumstances the public should support us 
ia the way they have done. The figures the general manager has read out 
ure very remarkable. That this service, which is so unpopular and so 
incapable of supplying what is required of it should be already, in the 
short life it hax had, seven timesas popular as the telegraph system, seems 
to show that there must be some merit in it. I am certain, from what I 
hear from my friends and from business men who are constantly using the 
telephone, that they are coming to the conclusion that, after all, the service we 
supply is not such a very bad one, and has greatly improved even during the 


past year. From the political situation I do see one ray of comfort before 
me, apart altogether from the confidence that we have in our own desire 
to do what we have undertaken to do. It is this: I have the most profound 
conviction in the honesty of Parliament. I have heard it said, at the 
conclusion of a session, by one who knows Parliament as well as most, 
Now everybody's property is safe for five months.“ However, as I say, 
I have the most profound conviction in the honesty of Parliament, as long 
as it is properly educated, as long as it thoroughly understands what it is 
legislating about, but that is the difficulty in which Parliament has been 
placed whilst this telephone question has been discuased. People are too 
busy nowadays to read the lengthy blue books, and, therefore, there are 
many members of Parliament who do not completely understand all the 
difficulties that surround this very delicate service, and who are very 
ready to accept allegations that the service in th's country or in that 
country is very much better or very much cheaper than it is here, 
They have not had the opportunity of hearing the other side of the 
question. Owing to the fact that this is a commercial Company, 
those who would be best able to place the true facta of the cxe before 
Parliament are, to & considerable extent, compelled to silence by the 
practice and courtesy of the House. (wing to the great interest which 
is now being taken in the question, the columns of the Press are more 
freely opened to those who are willing to argue on all sides of a very diffi- 
cult question, and I cannot help thinkiog that, by degrees, Parliament is 
being educated upon this question, and that no loss, but, on the contrary, 
great gain, accrues by the length of time over which this discussion has 
extended. Well. gentlemen, if I may be allowed to do eo incidentaliv, in 
replving to this toast, I would takethe opportunity on behalf of the Board 
of assuring you how deeply my colleagues and I feel that loyalty which 
Mr. Gaine has claimed for you—and for all those subordinate to you whom 
you represent here—how thoroughly we appreciate that loyalty which you 
have shown in the interests of the Company. I think you may feel assured 
that if it ever does lie in the power of the Board to secure your interest, 
it will feel that it is its duty to do so in return for the honest and loyal 
service which vou have given to the Company. Although my con- 
nection with the National Telephone Co. has been so short, it has been 
impossible to avoid being most deeply interested in the staff of 
a service of so extremely interesting a character. It furnishes a new 
marvel every day, Surely the shareholders who have ventured their 
money in this enterprise in the honest belief that they were encouraged to 
do so by those who represented the public—and because they were not 
prepared to enter into it themselves—surely those who have ventured 
their money in this enterprise aud have spent their money in elaborating 
this extremely delicate instrument, in adopting new designa when they 
came forward, experimenting with this and with that at great expenee, 
and who, by collecting around them a highly intelligent and highly 
trained staff of loyal servants, by whose help they have succeeded in 
supplying a service which is so popular, as the figures which Mr. Gaine has 
given us show it to be—I say that, surely, in return for that, we are 
entitied not merely to ask, but to expect, fair treatment. That, I believe, 
if it thoroughly understands the question, we shall get from Parliament. 
On behalf of the Company, I thauk you for the toast, and assure you how 
great a pleasure it is to meet you. feeling, as we do, that we are all working 
together, of couree, iu the interests of the Company, but also iu the interests 
of the public, inasmuch as we are supply ing to them a most valuable public 
service. 

Sir JAMES FERGUSSON, NM. P., eaid ; I am much obliged to you for 
giving me an opportunity of adding a few words to what my noble friend 
has so well said on the part of the Directora, I am very proud to belong 
to this great Company, and I am exceedingly happy to meet the chief 
officers of the Company, which, I think, will compare very favourably with 
any other, because it is national in the truest sense. It extends its opera- 
tions over every part of the three kingdoms, acd I think i's benefit is felt 
by a very large portion of the population. I meet here to-night, I suppose, 
as large an assembly of gentlemen highly qualified by science, and carrying 
out a highly delicate and skilled business, with very great talent aud credit 
to themselves, as could be found in this country. Those who talk lizhuy 
of the operations of this Company little know the amount of talent, 
skill, and care that are enlisted in its operations, but the statistica 
which Mr. Gnine has quoted will, I think, bring home to some hew 
successful the Company has been, and, on the whole, what a large degree 
of popularity it has achieved. I should like to say that when I was invited 
to join the Board of this Company I did not forget that I had occupied the 
chief position in a great publie department which had completed au agree- 
ment with the Company not many years before. But when I was asked 
to be a Director of the Company I conceived that I waa only giving my 
humble services to carry out the agreement 1 had made, We hear con- 
stantly statements against the Company which we cannot at all accept as 
well founded. Mr. Gaine has mentioned one of the statements which have 
been marshalled as illustrative of the shortcomings of the Company. It is 
certainly extraordinary that a Minister should state the number of tele- 
phone lines in this country ata figure rather less than 50 per cent. of the 
actual amount. And this is but one of the many statements made 
against us which—well, are inaccurate. That is very hard, but I 
also have some confidence, as my noble friend has, in the fair- 
ness of Parliament and in the fairness of Her Maje-ty's Government. 
I believe that the Company has done its best. I belisve that we have 
been faithfully endeavouring to carry out our agreement with the Grovern- 
ment, and to achieve results which, when the facta come to be publicly 
known, will show that we have furnished the country with a telephone 
service second to none in the world, and actually more moderate in the 
terms offered to custuiners than are given by any other great company in 
Europe. The return which has been lately laid before Parliament, 
showing the rates of subscription required for the telephone in other 
countries of Europe, actually proves that the telephone service given 
to the customers of this Company is cheaper than that given to 
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the customers of the telephone in any other great country in 
Europe, if the amount of the service rendered be recognised. At 
ali eventa you, the staff, have done your best. I am sure no Company 
was ever served by a more talented and devoted body of officers than this 
Company, and I believe if it is only given fair play it will show that it is 
so offivered that it will be able to meet all competitors with success, The 
terms must, however, be fair. We cannot be shut out from access to 
tbe telegraph lines. We cannot be refused wayleaves in areas where the 
Post Office bappen to be in competition, without suffering in competition 
with that department. "These would not be fair terms, though, as I said 
before, when the agreement is laid before Parliament, and Parliament has 
dealt with it, I have hopes that we shall meet with justice, and, meeting 
with justice, we shall be able to face competition. 
Mr. W. A. VALENTINE propored " Our Guests,” coupled with the 
name of Sir Albert Rollit, LL.D., M.P. 
Sir ALBERT ROLLIT, M.P.: 1 have first to thank the proposer for 

the manner in which he has submitted the toast, and to you all for its 
reception and for your hospitality. I hope the time is far distant when 
dining will become a lost art, and hospitality only an ancient virtue. Ido 
not wisb, much as I admire the advance of science, for the time to come 
when we may be fed, for instance, by electricity, or have to imbibe our 
wine through a wire. This is au occasion when the Directors meet those 
who are the means whereby they attain for the Company the purpose that 
tiey have in view, and without whom that purpose could not be attainel 
at all. Your Directora have had lately no bee of roses, but I venture to say 
for them that they are conscious that they have dene their best, and 
that the Company has done its best under exceptional difficulties, and 
are confident that, with your help, even those who complain most 
vill, in the end, be convinced of the truth of what we say, and possibly 
lament the passing away of the time when the administration of telephonic 
matters was entirely in the hands of our Company. 1 think that 
change of opinion is, perhaps, already noticeable. It is, so far, however, 
ouly that of the man who prayed “Oh, Lord, convert me, but not 
to-day." There will be a to-morrow, one more chance of repentance 
and conversiun, and I hope that they will find salvation. As to the staff 
of the Company, it has been truly said that whatever criticism may be 
pronounced they, at least, are not responsible in any degree for the com- 
plaints which are being made. They have honestly and ably performed 
tkeir duty to the Company and to the public. I could wish that we had 
more statistics like those given by our general manager, on whom we 
absolutely rely. .Happily the figurea which have been put forward in 
another place are capable of being corrected, and they have been amply 
corrected to-night. I wish to re-echo the words of our general manager 
that, in the matter of the telephone service, equality is equity, and if only 
we are dealt with on an equal footing with others I am sure this Company 
will give a good account of itself and vindicate its existence in the eyes of the 
public (cheers). I should like to add to these words about our general 
manager, something of our secretary, Mr. Anns, and the other officials, and of 
our able expert, Mr. Sinclair. The man who deals with science must love it, 
follow its footsteps constantly, and jay it a devoticn which needs all the 
effurt of a lifetime, and this quality Mr. Sinclair amply excels in. I have 
only to add that the honour of responding to this toast is greatly increased 
by the fact that those whom I represent — the guests— include such gentle- 
men as I see around me. Among them are two late Governors- General 
of provinces in our great dependency of India, an ex-Post master-General 
and would that all Postmasters-General were such as he—a nobleman who 
has contributed great things to the national character of this country 
through his sportsinanlike conduct and love of cricket. They include, 
further, my colleague in the House of Commons, Sir Cuthbert Quilter, 
and last, and perhaps the greatest of all, in a sense, a representative man of 
science in the person of Prof. Hughes. Probably no man has contributed 
so much to the evolution of the telephone, in its practical application, as 
our friend who has honoured us by his presence to-night. I wonder whether 
he could carry ua further and give us telephones without wires. What 
a wonderful improvement that might be. We should then hear nothing 
of those way-leaves, which, I may remark, have always afforded to me a 
preof of that characteristic determination of the Englishman to resist the 
slightest intrusion on his house, whether inside or outside. If Prof. Hughes 
could only accomplish in telephony what is being done in connection with 
telegraphy th se difficulties would disappear as it by magic. Again 1 thank 
you on behalf of the guests. 

Sir CUTHBERT QUILTER, M. P., proposed the toast of Our Chair- 
man, Mr. W. E. L. Gane." He said: I am going to take you back 22 years. 
It is 22 years ago that I and a little band of gentlemen founded thia enter- 
priae. I can assure you that in tho e days there were no banquets, there 
was no hospitality. It was a dreary, uphill fight. The Board sat in per- 
petuity. There was no excellent staff. But even in[those days we did 
something. We laid the foundation of a great enterprise, of which you 
have heard so many interesting statistics to-night, and the old United 
Company, which was the founder of these things, did something else. We 
found an Anne, and further on we found a Sinclair, no small achievements 
those. And what else did we do? We groped about iu the dark and we 
laid hold of something that the Government of this country refused. We 
laid hold of the telephone, the greatest invention and the most wonderful 
discovery of modern times. Therefore, I think I may fairly claim that the little 
band, over 20 years ago, deserved well. Later on they detected the quarter 
from which danger might beexpected and looked toa municipality in the north, 
and there found the man they required. The man that they found is our host 
this evening, and it is his health I ask you to drink. Lord Harris said we 
have one ray of comfort. Well, besides the ray of comfort we have a Rae of 
Liverpool. 1 do not know that the proposals of Mr. Rae aud the powerful 
asioclations who seem to be taking him up will receive any attention at 
the hands of what is called the strongest Government of modern times, 


but | hope you will forgive me if l say that, even in the suggestions made 


by the gentlemen whose names I have mentioned, are to be found, I 


believe, the true solution of the difficult problem which lies before the 
Government of this country and the Company of which we are so proud, 
It is impossible for any body of fair-minded men, when the matter 
put before them, to ignore the great services that the founders, the 
Directors, and staff of this Company have rendered to the country in 
developing so great an invention as the telephone. It is a great comfort 
to us, and to you, I am sure, that the management of the affairs of the 
Company rests very much in the hinds of men like our Chairman of 
this evening, whose selection has been one of the happiest incidents in 
the Company's career. I give you the health of Our Chairman, Mr. 
Gaine.“ 

The toast was drunk upstanding. 

The CHAIRMAN, in reply, said : Sir Cuthbert Quilter has proposed the 
toast of my health ao kindly, and you have received it so kindly, that all 
I have to say is that I thank you all very heartily. I only want to say on 
your behalf, to assure tlie Doard of Directors what I know to be the fact, 
and that is of the loyalty which exists on the part of every member of 
this staff, a staff of which I am proud to be at the head. We occupy 
to-day an enormously strong position in this country, which we are serving 
with what is a coinmercial necessity, and, when all is said and done, I believe 
we shall continue to serve it. 

Mr. D. SINCLAIR then proposed“ Electrical Science." He said: We are 
here, especially those of us who belong more particularly to the technical 
staff, as representing that science. It is Impossible to look backward or for- 
ward without having a very deep interest in that science. Who of us could 
have imagined, in the first days of telephony, that it could have been 
by any possible chance what it is to-day * Then, when we look at what has 
been done in electrical tramway work, it makes us wonder, and it also 
makes us proud of the science to which we belong as electrical engineers. 
When we come to the branch of electrical science that is more particularly 
in our line, I thiok if we may refer to one matter more than another that 
has taken place since we last met, it would be to that of signalling. The 
telephone, beautiful as it is in simplicity, was invented absolutely complete 
asareceiver. When we got Prof. Hughes’ microphone transmitter, there 
was nothing more left to do as far as the telephone was concerned. There 
was much more left to be done in regard to the accessories of the telephone, 
in the matters necessary to give etfec: immediately to a call, and, indeed, very 
much has been done within the last year or two, but it may be all summed 
up in that one word signalling. We have now before us something like a 
system by which people will, in the near future, have only to lift the tele- 
phone receiver off the hook in order to give the sigual to the girl at the 
exchange, and when finished put it back on the hook in order to give an 
absolute signal, which will admit of no mistake that the conversation is 
finished. That is almost an ideal of perfection, and it is well on the way 
now to being accomplished. I am glad to say that a good deal in that 
direction is being introduced by this Company. In signalling, we cannot 
possibly neglect a form of signalling which has been very much before the 
publie of late. I referto wireless telegraphy. I believe it will become a 
useful and important part of signalling, but I do not believe it will ever 
come i: to fulfil any of the duties that we as telephone men per- 
form. We have here to-night Prof. Hughes, who went into this 
subject a great deal, I am sure. But, in the simplicity of his heart 
and the greatness of his mind, he will be none the less thankful to 
those who have promoted it and forwarded it in these later years. 
Our Chairman has told you much of what is being done in connection with 
this Company ; but I have one thing to add to what he has said, and it is 
simply this, and I will close with it: Just imagine what we have done in 
the last year or two—perhaps three—since we started putting our wires 
underground. In that time we have succeeded in laying under the streets 
of this country a total of 133,000 miles of wire. That, if you look at it in 
another way, would go five and a-half times round this earth. I challenge 
any other corporation doing electrical work to prove that it has laid an 
equal amount of wire within the same time. 1 think that these 155,000 
miles of wire have been well laid, and will give excellent results. I 
conclude by commending to your notice the toast of “ Electrical Science,” 
coupled with the name of Prof. Hughes. 

The toast having been duly honoured, 

Prof. HUGHES said : I um not very well, and I thought that I would 
make some notes, but I find that the speech I have prepared would require 
several hours to deliver, so I shall have to throw it over and confiue my 
remarks to replying to a few of the observations of other speakers this 
evening. Mr. Sinclair has said that he thinks the early telephonists have 
been surprised at the progress which has been made. I confess that I 
ain, and I believe eve: yone else connected with it is alan, at the wonderful 
progress made, and at the complication of the present bureaus compared 
with the ancient system of just joining wires to one another. The present 
exchanges are a marvel of complication, and although I must say that 
once the profession of the telephonist was one of the easiest in tlie world 
it is now one of the most difficult. You find that great training 
and knowledge are now required, and that the progress made in sv short a 
time is astonishing. Sir Albert Rollit has asked about wireless telephony. 
Well, as to that, I have some experience, because many years ago I made a 
great mapy experiments on that subject, which I have kept secret until 
now, when I have let it out in to-day's Hectriciun. The first thing 
in connection with wireless telegraphy is rather curious. At present the 
microphone consists of bad electric joints composed of carbon or filings, cr 
anything which makes a bad electric joint and that has the properties of 
transmitting waves and transmitting undulating currents in accordance 
with the human voice. Now, the only receptacle of wireless telegraphy is 
also a microphone — it is a bad joint. They use a tube called a coherer, and 
that is only a microphone under another name. Among other things, in the 
courseof my experiments I found this, that the microphone joint is extremely 
sensitive to the smallest spark—a spark that you cannot see with the eve 
or hardly dream of. If you take a battery and touch the wires, and the 
wires are not more than two or three inches long, it will give an electric 
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current and charge the atmosphere for a hundred yards distant with 
electric shock. Then I found also that a spark produced by rubbing a 
piece of sealing-wax will cause a microphone several hundred yards off to 
respond and give a signal in the telephone, and all sudden sparks, however 
feeble, will be received. It was plain to me that these sparks acted on the 
surrounding atmosphere in the form of waves or invisible rays, the nature 
of which I was at the time unable to determine. Hertz has, however. 
proved that they are waves—electrical waves. But the ordinary 
receiver at present is the microphonic joint, and tbat organ once 
used as the transmitter in a telephone transmits all undulatory 
currents, and will not receive anything but a spark, and that a single 
one, in an undulating current. If you slow down the current and make 
& curve, it pays no attention, but only responds to sudden sparks, 
no matter how feeble—one obtained from rubbing a piece of sealing- wax is 
equally effective as a discharge from a Leyden jar. It requires rapidity of 
action, not quantity. "Therefore, in answer to Sir Albert Rollit, I see little 
probability of telephonic transmission without wires, because the telephone, 
to receive speech, requires a wavy line, and that can be only t'ansinitted 
into sound. I remember once experiencing a strange difficulty in trans- 
mitting the sound “ch.” I had a friend who was practically working with 
me and receiving my messages from the microphone. It was in the middle 
of the day, and I said ' I must go to lunch." He could not get it clear at 
all. What he understood was lunk.“ I worked hard to try and get him to 
comprehend the word, but he always got the sound as “lunk,” and I went 
away, to his great disgust, to“ lunk," (Laughter.) I do not know whether 
you are able to transmit that sound perfectly ; I believe you do. Before 
sitting down, I should just like to say that this is a very interesting year 
t» us electricians, because we celebrate Volta's discovery of the electric 
cell, and several hundred electricians will journey to Como to celebrate 
the centenary of Volta, and there will be a grand exhibition, too. It also 
happens that this year is the centenary of the Koyal Institution, with 
which I am connected, and where eo many important discoveries were 
made by Faraday and Davy. In the early part of my life I looked on the 
age as that of steam, but now I am sure we are living in the age of 
electricity, and that however great has been the progress made in the past 
100 years, the next century will witness further astonishing developments. 
I have kept you longer than 1 intended, and I will say no more, except to 
thank you for your kind reception (cheera).] 
The company then dispersed. 


CORRESPONDENCE. 


ELECTRIC LIGHT DATIIS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır : I observe in your last issue, reference is made in au 
article to the effect of light upon the body. ‘Sun baths " 
have been for long past a known régime but here the light 
alone may form but & small factor in the good such baths 
are stated to effect. Some years ago I spoke of the effect 
of light (apart from temperature) on the body. The refer- 
ence can be found in my book on “ Electric Light Installa- 
tions," Vol. 8, p. 208. Since that time I made many experi- 
ments on the point, and there can be no doubt that light 
does produce the sensation of warmth, and that blood can 
be drawn more freely under its influence. If the skin on 
the back of the hand is pricked with exceedingly fine 
needles to a certain depth, blood will not issue, but a 
strong light will make it appear. It is not clear whether 
this result is due to brain effect, or local irritation due to 
the luminous rays. I have been engaged for :ome time 
with physiological problems connected with electricity, seek- 
ing certain results which I believe are possible, but without 
success so far; yet many curious circumstances have come to 
light during the experiments, which I hope to publish when 
they are completed.— Yours, &c. Davin SALOMONs. 

49, Grosvenor-street, W., May 6, 1899. 


SUBMARINE CABLE FAULTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I have read in Zhe Electrician ot April 28th last the 
interesting article by Mr. W. J. Murphy on a new method for 
detecting a submarine cable fault, when it comes on board 
while picking up. With this subject I have dealt, too, in 
another article published in the same number of the paper, 
and now I beg you to insert the following few lines which 
partially answer the questions put by Mr. Murphy. 

It does not seem to me that Mr. Murphy’s device with an 
electromagnet, separated or coiled on the shaft of the knives, 
could compete in sensibility with the oneI propose, where the 
coil is made on the drum itself. It is possible with Mr. 
Murphy's scheme to obtain a more intense local field; but the 


total number of lines of indaction crossing the turns of the 
cable, I think, are lessened. Moreover, Mr. Murphy has 
adopted a telephone for detecting the induced current. I use 
a galvanometer, and I prefer it; first, because it is sensitive 
enough, and then because—to quote Lord Kelvin's words—, 
phenomenon is not perfectly known unless it is not represented 
by figures. 

The use of a galvanometer once accepted, a condenser 
becomes almost necessary to eliminat? the cable currents; and 
a quick interrupter must be avoided. A very simple key moved 
slowly by hand will do. I just use use such a key and close 
the circuit once or twice every minute, noting the swings of 
the galvanometer needle. Even employing the telephone, I 
do not think that automatic quick interrupters will do better 
work, and much less the Wehnelt apparatus, which can give 
some thousands of interruptions a minute. It seems to me 
that the capacity and the self-induction of the cable will have 
in such a case a very dangerous influence; moreover, those 
interrupters may work irregularly, and then it may happen 
sometimes that the fault is believed to be on board when the 
lessening of the sound is merely due to the variations of the 
interrupter. 

In an editorial note in the same number of The Electrician 
this method is commended also to the attention of cable 
manufacturers, as it should be applicable in the factory alike 
to telegraph and electric light cables. As I stated in my 
article I began to useit, some years ago, just for this purpose. 
But other methods quicker and more convenient are in use 
in factories, and I soon abandoned it. In the factory, for wires 
and light cables, and also for cores and very short lengths of 
submarine cables (say one mile or a little over) I now con- 
tinually use the following method as a more practical one: 
The wire or cable submerged in the water is connecied 
to one pole of an alternate current transformer, the 
other pole of which is earthed. The potential is then 
gradually and slowly raised until the fault breaks down. It 
is then very easy to see it from outside, by the burning of the 
inflanmable gases due to the decomposition of the water, so 
the position of the fault is exactly detected. Of course, one 
must be very careful not to damage the cable; but, with a 
little practice, faults can be detected offering a resistance of 
a few tens and even hundreds of megohms, which could no: 
be found otherwise. For long cables the thing is practically 
impossible, owing also to the capacity current which then 
becomes very considerable. Usually I work with a 15 kilowatt 
transformer, whose potential can be gradually raisel up to 
12,000 volts. — Y ours, etc., E. Jona. 

Milan, May 8, 1899. 


GOYERNMENT AND TELEPHONE LICENCES. 


A deputation from the Corporations of Manchester, Salford, Eccles 
and Norwich, 16 urban district councils, and chambers of com- 
merce and trade protection societies on Friday last waited upon Sir 
Michael Hicks Beach to support a memorial in favour of the granting 
of a telephone licence in Manchester to the Mutual Telephone Co. 


Sr WILLIAM HOULDSWORTH introduced the deputation, and said 
that besides the local authorities named it represented 2,00) merchants, 
manufacturers and others in Manchester and the neighbourhood, who had 
already sent in applications for telephones t. the Mutual Telephone Co. if 
a licence were granted by the Government. 410 persons had subscribed 
£83,000 in order to comply with the Treasury Minute, and 50 persons bad 
made themselves responsible for the preliminary expenses, £4,0C0. The 
deputation supported the application for a licence, not on local grounds 
(for many of them had no connection with Maachester), but on general 
grounds, because they believed that if this Company got a licence its 
benefits might be extended more or less over the whole country. 

Sir M. HICKS BEACH : Do you come here not so much on behalt of this 
individual Company as on behalf of he principle which they desire to see in 
force—the granting of licences generally throughout the kingdom! 

Sir WILLIAM HOULDSWORTH : That must be their ultimate object, 
but their primary object was to support the application of this particular 


Company. 
Sir M. HICKS BEACH: I am not the authority to license this Com- 
pany or a corporation or anybody else. The Postmaster-G »neral is that 


authority, and, although. of course, I am responsible for the general policy 
to be adopted in the matter, I do not think it would be my duty to 
interfere with the decision of the Postmaster-General in this particular case. 

Sir W. HOULDSWORTH : The Company were not seeking a profit, or, at 


any rate, they would receive very little profit, and they were prepared to 
bind themselves not to exceed certain maximum rates. Those rates were 
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about the rates which were charged by the National Company, and the 
Mutual Company were willing to undertake not to sell their licence without 
the consent of the Pustmaster-General and of the corporations who had 
given their approval to the Company. 
sir M. HICKS BEACH: You lay an entirely undue stress upon the 
Treasury Minute of 1892 in favour of your case. That Minute was in itself 
distinctly restrictive of the grant of licences to companies, and for a very 
good reason. It had been found by experience that licences had been 
ted to companies ard had been used practically for the purpose 
of blackmail, I might almost say, or at any rate for the purpose of 
making a profit out of existing companies by bogus companies ; and I think 
it was unanimously felt in 1692 tbat it was high time that tha* should 
be put a stop to, and the Treasury Minute was devised in order to prevent 
that being done any more. But there was also a Committee of the House 
of Commone, which sat in 1892, which did not make any direct recom- 
mendations as to the limitations under which licences should in future be 
granted to companies except this —that the existing licences to the National 
Telephone Company should not be continued beyond 1911, ard that no 
other licence to be granted should be for a period liter than that date. 
When they did that there was no question, so far as I know, of granting 
licences to municipalities ; and you are aware that since 1892 the matter 
has a good deal changed ita aspect. All companies have becn merged in 
the National Telephone Company, which, a3 has been sail, has a practical 
monopoly of the telephone system, for the Post Office, Iam bound to admit, 
has not been very successful. I do not think that there was anything iu 
the Treasury Minute of 1892 which gave anybody a claim to f. el 
aggrieved if the Postmaster-General refused a licence to a company. 
I think you must almost admit that, after all that has occurred, it would 
be quite impossible for the Postmaster-General to grant a licence to this 
Company as matters now stand. 
che whole policy of granting licences to companies should again be resorted 
to under very careful restrictions indeed, to avoid the evils which occurred. 
But I do not wish to lead you to suppose that you have convinced me that 
it is right. It would be, if acted upon, a return to a policy which certainly 
I had thought a year ago was practically unanimously condemned. I am 
impressed by the importance of this subject as it affects Manchester. I 
do not know that I am equally impressed by the importanc2 of the 
proposal as it affects the rest of the country. My impression is that, as a 
rule, the municipalities would themeelves prefer to undertake this business 
rather than entrust it to any company whatever. 


ELECTRIC LIGHTING IN THE CITY OF LONDON. 


At yesterday's meeting of the Court of Common Council, the Streets 
Committee presented a report relative to the request made to Sir Courtenay 
Boyle to delay for the present the issuing of his report on the recent public 
inquiry, ia view of the opinion of counsel that the contracts with the City 
of London Electric Lighting Co. were null and void. Sir Courtenay 
Boyle now asked for a further communication as to the views of the 
Corporation, and, under these circumstances, the Committee recommended 
that the resolution of the Court to adjourn fora month the debate upon the 
letter from the solicitors to the City of London Company, suggesting a 
meeting between the Streets Committee and the Company, be rescinded, 
that the debate on the letter be resumed, and the decision arrived at at 
once communicated to Sir Courtenay Boyle. 

A motion by Mr. ALGAR, chairman of the Streets Committee, to discusa 
the matter with closed doora having been disposed of in favour of public 
discussion, 

Mr. ALGAR explained his reasons for desiring the resolution to be 
rescinded. The Corporation was in a very serious position, because as 
matters stood at present the Committee could do nothing for another fort- 
night, and Sir Courtenay Boyle was wanting his answer. 

The resolution having been rescinded, 

Mr. WOOD asked whether the point at issue to be discussed was whether 
there should be the introduction of competition in the City with the 
alternative of the Court taking upon itself the responsibility of becoming 
the electric lighting authority. 

The TOWN CLERK thought the terms of the letter from the Company 
rud best answer the question. The letter, dated April 12, 1899, was as 

ollows :— 

„At an informal interview between our representatives and the Chair- 
man and some members of the Streets Committee yesterday, it was 
suggested that a meeting between the Streets Committee and my Board 
for a frank interchange of views might be for the benefit of both sides. I 
have reported what passed to my Board, by whom I am instructed to say 
that they will be happy to meet the Streets Committee, if they will make 
an ap; ointment for the purpose." 

In reply to a question, 

The TOWN CLERK said the motion before the Court on the previons 
occasion, the debate upon which was to be resumed, was: “ That the 
letter of the City of London Electric Lighting Co., suggesting a meeting 
Letween the Streets Committee and the Company, be referred to the 
Streets Committee for consideration and report.” 

Mr. A. C. MORTON moved as an amendment, That the Town Clerk 
be instructed, in reply to their letter, to ask the City of London Electric 
Lighting Co. to submit to this Court in writing any proposals that they 
desire to make." His reason for so moving was that he did not want 

to allow this Company to see the Committee secretly with closed doors. 
The Court had now got its freedom in regard to the electric light, and they 
must take care how they damaged their present position. There was a 
feeling amongst a certain section of the Court, notwithstanding the “null 
and void“ business, in favour of squaring matters with the Company, but 
he was opposed to giving up their newly regained liberty whether to the 
present or any other Company. 


It may be right that in some measure [ 


Mr. WOOD seconded the amendment, and pointed out that owing to the 
Company having agreed to supply the street lighting at an unremunera- 
tive price, he and other private usera had to pay an enhanced charge. 
That was a distinctly inequitable arrangement, as if the light was for 
the public uae it should be paid for at proper rates. Now there was an 
opportunity, and a possible alternative of competition, it was to the 
interest of the City to come to terms with the Company. The Company 
could not afford to quarrel with them. The City were not going to sit 
down under what was believed to be an injustice, and the recent agitation 
was but a shadow of what would arise unless the matter was settled. 

Mr. ALGAR said the difficulty of the Committee's position was that the 
Court would not give any decided opinion as to the couree they would 
adopt in connection with electric lighting in the City. What did the Court 
intend to do? Did it intend to take advantage of the voidance of the 
existing contract? If so, why not say so and make the way clear? Then 
would arise the question whether the Court would take the matter into ita 
own hands and become undertakera of electric light, either independently 
of the present Company or by the acquisition of that Company's under- 
taking. On the other hand, it might be considered better that there 
should be competition between companies, But that was the difficulty, and 
he thought the Court would act wisely by empowering the Committee to 
have an interview with the Company. No harm could come of an interview. 

Mr. JOHNSTON urged that the court had simply put! an end to an 
obligation, but had not sketched out the faintest plan of what should take 
the place of the present contract, and to terminate the present condition of 
things without have something to take its place would be the act of madmen. 

Mr. LILE supported the amendment because it was the Streets Committee 
that had got the Co-poration into the mess in the past, and it would be to 
the interests of the City for the Court to take the matter into its own hands. 

After further discussion the amendment was negatived, and the moticn 
to refer the letter to the Committee agreed to. 

Mr. HARKIS then obtained leave to move, without notice, That the 
Streets Committee be empowered to hold a conference with the repre- 
sentatives of the City of London Electric Lighting Co., and report thereon 
forth with." 

Mr. ALGAR seconded, aud said that if the motion was carried he would 
undertake on behalf of the Committee that theinterview should take place 
as soon as possible. 

In reply to Mr. STANLEY, it was ruled that the Committee would not 
have power to enter into negotiation or to express any opinion upon such 
proposals the Company might submit. 

Mr. A. C. MORTON strongly opposed the motion, contending that the 
majority on the Streets Ccommittee were prepared to again sacrifice the 
interests of the citizens, and were anxious to stop competition solely in the 
interests of the City of London Co. 

Mr. BRIDGEMAN thought it would be insulting to the Committee to 
ask them to go to thia interview and simply listen in dumb show, and not 
fairly discuss the pros and cons. The Court should have confidence in its 
Committee that it would honestly represent the views of the Court, and, of 
1 it would be unders‘ood that there would be no committal on either 
side. 

Mr. JOHNSTON remarked that as the word conference came in the 
motion that settled the question raised by the last speaker, as that meant 
& discussion on both sides. 

The motion in favour of the meeting between the Committee and the 
Company was then agreed to. 


PARLIAMENTARY INTELLIGENCE. 


SUBMARINE CABLES IN THE FAR BAST. 


In the House of Commons, on Monday, Mr. PROVAND asked the 
Secretary of State for the Colonies whether an agreement was made on 
Oct. 28, 1893, between the Secretary of State for the Colonies and the 
Eastern Extension, Australasia and China Telegraph Co., Limited, for the 
laying of a second submarine telegraph cable between Singapore and Hong 
Kong ; whether this agreement secured the Company against competition, 
and placed them in possession of a preferential right toany future contract 
or coucession for laying further cables between Singapore and Hong Kong 
for a term of 25 years; and whether euch agreement was presented to 
Parliament, and if not, why. 

Mr. J. CHAMBERLAIN, in reply, said an agreement was so made on the 
date given, for the Jaying and maintaining for 25 years at their own cost by 
the Company of a second submarine telegraph cable connecting Singapore, 
Labuan, and Hong Kong. The agreement contained the following Art. 4: 

In consideration of the engagement entered into by the Company in 
this agreement, and of the strict fulfilment thereof, Her Majesty's Gove-n- 
ment undertakes to secure the Company against competition to the ext2nt 
following, that is to say :—Her Majesty's Government will not, during ths 
term of this agreement, lay nor grant nor permit to be granted, any 
concession or authority for laying any new submarine cables connected 
with Hong Kong, Singapore, or Labuan (whether in competition with the 
cables cf the Company or not) unless such new cables should, in the 
opinion of Her Majesty’s Government, be found necessary in the public 
interest of Great Britain, Hong Kong, the Straits Settlemeuts, or Labuan, 
or in the general interests of international telegraphic communication. 
Provided always that if it shall be decided that new cables are to be laid 
the Company shall, all thinga being equal, have the preferential right to 
the contract or concession for laying the same. Provided that this article 
shall not prevent the Great Northern Company from repairing, renewing, 
or replacing any submarine cable connected with Hong Kong, and shall not 
prejudice or affect the existing rights of that Compavy.” 


The agreement was not presented to Parliament, us it imposed ro char, e 
whatever on the public revenuc. 
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LEGAL INTELLIGENCE. 


London Electrical Cab Co. (Limited). 


In the Chancery Division on Thursday last Mr. Justice Byrne had before 
him an applicat'on for relief under the 1898 Companies Act. The 
vendors of the patent rights under which the company work agreed to tell 
the patents to be paid for in cash or shares. ‘The vendors had received 
about £24,000 in cash from two issues of shares, and in 1698 agreed to 
take the balance in fully-paid shares. These were allotted, but no 
sufficient contract had been tiled, and the applicants (the holders of the 
shares) now asked that a memorandum might be filed with the Reyistrar 
of Joint Stock Companies. 

Mr. Justice BYRNE directed the filing of the memorandum, and 
directed that, on its being filed, it should operate as a sufficient contract. 


Alexander and Another v. The Automatic Telephone Co. 
(Limited). 

This case came before Mr. Justice Cozens-Hardy in the Queen's Bench 
Division yesterday, and was brought to claim certain relief against the 
Automatic Telephone Co. (Limited), Max Marjowski, Joseph Woolf Cohen 
and H. G. Sworr, defendents. The company was registered in July, 1897, 
with a nominal capital of £100,000. Plaintiffs (Maurice J. Alexander and 
J. Dixon Gibbs) were directora as well as shareholders, and defendants 
Marjowski, Cohen and Sworr were the remaining directors. By subscribing 
to the memorandum of asxociation Marjowski agreed to take 19,400 shares 
in the company, Cohen 200. and Sworr 800, and the Honduras Governinent 
Banking and Trading Co. (Limited) agreed to take 6,000 shares. The shares 
were duly allotted, and there became payable on allotment 3s. per share, 
which had been paid by the holders except Marjowski, Cohen, Sworr and 
the Honduras Co. ; and there remained due to the company from these 
three defendanta and the Honduras Co. £3,176. The result of this non- 
payment was that the company fell into arrear with persons who had 
to be paid for assisting in the promotion of the patent, and it turned out 
now that instead of the company being in eredit, it was constantly over- 
drawn at its bankers, or with only a very small sum to its credit. A 
gentleman in France employed to perfect the machine had to sue for his 
salary and ultimately execution was levied on hia judgment before any 
of the other directors awoke to the state of affairs. In this state of things 
there must be some remedy and Mr. Eve, Q.C., submitted that the 
plaintiffs were entitled to such an injunction as would put all the share- 
holders on an equal footing. Alternatively, the plaintiffs asked for the 
appointment of a receiver. 

His LORDSHIP expressed the opinion that there would be a difficulty 
in appointing a receiver of a going concern, and eventually 

Mr. EVE then agreed to a declaration that the shares subscribed for by 
the defendant signatories were subscribed for and held by them on the 
same conditions and in all respects as the shares held by the plaintiffs. 


Mr. GIBBS, in the course of his evidence, said he was the inventor of a 


aystem for the distribution of electrical energy, and was connected with 
the action of Gaulard and Gibbs, brought in connection with the Apostoloff 
telephone in 1896. In the present case his patent came into the hands of 
an eminent French electrician, with a view to its being perfected, and in 
consequence it was necessary to procure further capital, to do which this 
company was formed. 

The case had not concluded when we went to press. 


TRADE NOTES AND NOTICES.. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week. | 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, I, 2 and 3, Salisbury-court, Fleet- 


street, London :— 
NOW READY. 


„ ELEOTBIOAL TESTING FOR TELEGRAPH ENGINEERS."— By J. Elton 
Young, M.I.E.E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general. 
emy 8vo, fully illustrated. 108. 6d., post free; abroad lis, 


* THs STUDENTS’ GUIDE TO SUBMARINE CABLE TzsTING."—4A new work | 


py Messrs. H. K. O. Fisher and J. C. H. Darby, with the above title, is 
now ready, price 6s. net; abroad, 6s. 3d. This work is intended to serve as a 
guide to operators alread in the telegraph service, and to those who desire 
to enter that service, e great cable companies now insist that their 
operators and . shall pass oertain examinations in electrical 
subjects. The book is very fully illustrated. Second Edition now ready. 

* SUBMARINE OABLE-LAYING AND RzPAIRING."—By H. D. Wilkinson, 
M. I. E. E., &., fully illustrated; price 12s. 6d. 

"WIRELESS TELEGRAPHY: SIGNALLING AORO38 SPACB WITHOUT WIRES 
BY ELzoTRIO Waves.”—By Dr. O. J. Lodge, with many original illustra- 
ions. Enlarged Edition, 28. 6d. net, 28. 9d. post free. 

“ ELECTROMAGNETIC THEORY.”—By Oliver Heaviside Pol. J., 12s. 6d. ; 
Vol. II., just published, price 12s. 6d. 

'"MorivB POWER AND GEARING FOR ELeorrioAL MAGHINEBY."—BDy 


E. Tremlett Carter, OC. E., M.I.E.E. Price 128. €d., post free; abroad 
13&. 6d. Prospectus post free. 


IN THE PRESS. 

Taure ELECTRIO ABO.“ - By Mrs. Ayrton 

“THe Mancraotcre oF CARBONS FOB ALL ELECTRICAL PURPOSES. — 
By Francis Jehl. Nearly ready. 

‘t SEOONDABY BATTERIES, THEIR DESIGN AND MANUFACTUBRE."— By E. J, 

ade. 

"PRIMARY BATTERIES: THEIR CONSTRUCTION AND Usz."— By W. R. 
Cooper. 

* PRACTICAL TELEPHONY.”—By Dane Sinclair and F. C. Raphael. 


"''THg ELECTRICIAN’ WIREMAN’S Pockgr-Book."— Edited by F. C. 
Raphael. 


"The Electrician" Electrical Trades’ Directory and Hand. 
book for 1899.—The ** Big Blue Book” for 1899 is Now Reapy, 
The Directory Division has been corrected up to Feb. 8, 1899, and all 
the latest new names, changes of address, &:., will be found 
included. The Handbook Division has been much extended, many 
valuable tables having been added. The volume contains, also, 
the large Sheet Tables of Electricity Supply Stations and Electric 
Railways and Tramways, finally corrected to Feb. 9, 1899. The 
price of the Directory and Handbook remains the same—103,, post 
free 10s. 9d.; abroad, post free, 123. (United States 133. 6d). 


TENDERS INVITED. 


The Corporation of Crewe invite tenders for boilers and economisers, 
engines and dvnamos, centrifugal pump and motor, mains, battery, 
switchboard, and travelling crane. Specifications, &c., can be 
obtained from the borough engineer, Crewe, or from the engineers, 
Messrs. Hopkinson and Talbot, 26, Victoria-street, London, S. W., 
and 29, Princess-street, Manchester, on aud after Monday next. 
Tenders have to be sent in to Mr. Frederick Cooke, Town Clerk“ 
office, Crewe, not later than Thursday, June 1. Au advertisement 
elsewhere gives further particulars. 

The Hackney (London) Vestry invite tendera for trenching, 
troughing cables, joint boxes and jointing, &e. Specilicaticns may 
be obtained at the offices of the consulting engineer (Mr. Robert 
Hammond), 64, Victoria-street, London, S. W., on and after the oth 
inst. Further particulars are given in an advertisement, and tenders 
must be delivered to the vestry clerk (Mr. George Grocott), Town- 
hall, Hackney, before 4 p.m. of Tuesday, June 13. 

The Bridgend District Council invite tenders for the transfer of 
their provisional order. Further particulars are given in an adver- 
tiseinent, and tenders should be sent to the clerk to the Council 
(Mr. T. J. Hughes) before Friday, 19th iust. 

The Taunton Corporation invite tenders for the supply and crec- 
tion of (1) feed water heater, electrically-driven condenser and boiler 
feed pumps; (2) aceumulator, direct-current generator, motor alter- 
nator, switchboard, &e. Further particulars are given in an adver- 
tisement, and copies of the specifications, &c., can be obtained of the 
borough electrical engineer (Mr. E. B Thornhill). Tenders must be 
delivered to the town clerk (Mr. George H. Kite) by noon of June 1. 

The Brighton Borough Council invite tenders for the supply of 
auxiliary switchboards and switchboard gallery. Tenders must be 
left at the oſlice of the Town Clerk (Mr. Francis J. Tillstone), Town- 
hall, Brighton, before 10 a.m, on 29th inst. Au advertisement gives 
further particulars. 

The Southampton Corporation invite tendera for the supply anl 
erection of motor cars aud equipment, and the electrical equipment 
of lines. Specifications, &e, may be obtained after the 16th 
inst. at the otlicex of the consulting engineers) (Messrs. Kincaid, 
Waller aud Manville), 29, Great George street, London, S.W., and 
tenders must be sent to the acting town clerk (Mr. Owen E. B. 
Gidden), Municipal Offices, Southaniption, before noon of Juue 5. 
An advertisement contains further particulars. 


The Corporation of Glasgow invite tenders for carbons, aud rubber: 
covered insulated cables, for one year from 31st inst. Specifications, 
&c., may be had from the engineer (Mr. W. A. Chamen), 75, W aterloo- 
street, and tenders must reach the town clerk (Sir J. D. Marwick’, 
City-chambers, Glasgow. by 10 a.m. of Wednesday, I7th inst 


Further particulars are given in an advertisement. 


The St. Pancras (London) Vestry invite tenders for the supply of 
about 22 miles of lead-covered armoured cables of various sizes 
Further particulars are given in an advertisement, and tenders must 
be sent in to the Vestry Clerk (Mr. C. II. F. Barrett), Vestry Hall, 
Pancras road, N. W., by noon of Tuesday, 23rd inst. 

The ’ostmaster-General invites tenders for the purchase of 40 tons 
of gutta-percha, 60 tons of oll copper wire, plates, &c., and a quantity 
of other metals, particulars of which are given in an advertisement 
Forms of tender can be obtained from the Controller of Stores (Mr. 
Charles E. Stuart), General Post Otlice, London, E.C., and tenders 
will be received until 10 a.m. of Monday, 29th inst. l 

The Asylums committee of the London County Council desire 
tenders for the installation of telephones, tire alarms, tell-tale clocks, 
and call bells at the Heath Asylum, Bexley, Kent. Tenders to 
the Clerk to Committee, 6, Waterloo-place, S.W., by May 31. 
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The Guardians of St. Mary, Islington (London), invite tenders for, 


the electric lighting of their new infirmary at Highgate-hill. Tenders 
to the clerk, St. John's-road, Upper Holloway, London, N, bv 
June 1. | 

The Edinburgh Corporation invite tenders for the supply and 
erection of two steam-driven fans for induced draught at their 
eleetrie lighting station, Dewar-place. Tenders to town clerk, 
by Monday, the 22nd inst. 

The Edinburgh Corporation also invite tenders for the supply ot 
copper strip. "Tenders to town clerk before May 15. 


The Darlington Corporation invite tenders for the supply and 
erection of:—(1) Lancashire boilers, with mechanical stokers ; 
(2) engines, dynamos, pumps, pipes, &c., Green's economiser and 
tools ; (3) storage battery ; (4) switchboard and boosters ; (5) arc 
lamps; (6) feeders, mains, &c. Tenders to town clerk by May 30. 

The Darlington Corporation also require tenders for erecting 
electricity station buildings. Tenders to Town Clerk by May 30. 


The Vestry of the parish of St. Mary, Battersea (London), require 
tenders for the supply and erection of (1) feeders, distributing 
mains, and arc light leads (including laying and jointing); (2) 
watertube boilers; (3) steam dynamos and engines. Tenders to 
clerk by noon, June 7. 


The Hampstead (London) Vestry require two 500-kilowatt steam 
alternators, five Ferranti or similar type switchboard panels, 
boilers, feed-water heaters, feed pumps, a 40-kilowatt exciter, 
water softening plant, air pump and condenser, economiser, over- 
head travelling crane, &. Tenders to clerk by noon of May 18. 


The Vestry of St. Pancras (London) invite tenders for supplying 
and fixing additional plant, comprising dynamos, engines, &c., at 
the Regent’s Park electricity works. Tenders to vestry clerk, 
Vestry Hall, Pancras-road, N.W., by noon of May 16. 

The King’s Lynn Corporation invite tenders for wiring the Lynn 
Technical Schools. Tenders to town clerk, by May 16. 


The Fleetwood Council invite tenders for lamp pillars and brackets, 
limps for electric incandescent street lighting, arc lamps and posts, 
wiring town hall, free library, &c. Tenders by May 16. 

The Ealing Council invite tenders for steam exhaust and other 
piping, switchboard and connections, &c. Tenders by noon of May 15. 

The Birkenhead Corporation invite tenders for the supply of 100 
electricity meters. Tenders by 26th inst. 

The Liverpool Vestry invite tenders for renovating and extending 
the telephonic and fire-alarm communication of the workhouse at 
Brownlow Hill. Tenders by 15th inst. 


The Blackpool Tramways committee require tenders for 10 bogie 
tramcars. Tenders to chairman by 20th inst. 


The Southport Electricity committee invite tenders for a cast-iron 
tank, a centrifugal pump and electric motor. ‘Tenders by 17th inst. 


The Plymouth Corporation invite tenders for coal-conveying plant 
at their electricity works. Tenders by 24th inst. 


The Enniskillen (Ireland) District Council invite tenders for electric 
light plant (including dynamo and gas engine) for lighting town hall. 
Tenders to town clerk by 22nd inst. 


_ The Glasyow Corporation also invite tenders for the supply of small 
iron castings for one year from 31st inst. Tenders to the town clerk 
by 17th inst. 


The Paraná (Brazil) Municipal Council are inviting tenders for 
the erection of electricity supply works. 


The French Post and Telegraph authorities invite tenders for the 
supply of 225 kilometres of paper insulated electric cable. Tenders 
to le Sous-Secretariat d' Etat des Postes et des Telegraphes, 103, 
Rue de Grenelle, Paris. 


The Kertch (Russia) Municipal Council require tenders for the 
erection of electricity supply works, and for the construction of an 
electric tramway. 


TENDERS RECBIVED AND ACCEPTED. 
The Bradford Corporation have accepted the tender of the Elec- 
trical Power Storage Co. for the supply of switchboards and a complete 
battery of accumulators for their Bolton-road electricity works. 


The Brighton Corporation have accepted the tender of Babcock and 
Wilcox for the supply of two water-tube boilers for their electricity 
works, at £2,898. 


The municipality of the City of Brussels have accepted the tender 
of Messrs. Felten and Guilleaume for the supply of about 35 miles of 
telephone cable, representing about two-thirds of the total require- 
ments of the Brussels telephone service. 


The Hart Accumulator Co. have been awarded the contract for 
the supply of a battery and accumulators for the Poplar District 
Board of Works. 


Owing to the Westinghouse Electric Company being unable to 

undertake delivery of an engine and dynamo tor the Aberdeen Cor- 
ration, the contract has been let to Messra. D. Bruce Peebles and 
. at £3,300. The Westinghouse tender was £3,256. 


4 


APPOINTMENTS VACANT AND FILLED. 


The Vestry of St. John, Hampstead (London), are prepared to 
appoint an assistant electrical engineer to take charge of the running 
of oue of the shifts of their electric light station, and to generally 
carry out the instructions of their chief engineer. Some further 
particulars will be found in an advertisement, and applications 
should be sent in to Mr. Arthur P. Johnson, Vestry Clerk, Vestry 
Hall, Hampstead, London, N., not later than 10 a.m of May 29. 

The Belfast Electric committee require an assistant electrical 
engiucer. Further particulars are given in an advertisement, and 
applications must be lodged with the city electrical engineer (Mr. 
Victor A. H. M’Cowen), Central Station, East Bridge-street, Belfast, 
not later than Monday, the 15th inst. 


The Whitehaven Corporation require an electrician-in-charge. 
Particulars can be obtained from the town clerk (Mr. Thomas Brown), 
Town Hall, Whitehaven, to whom applications shonld be sent by 
16th inst. See advertisement. 

The Leeds Corporation require an engineer-in-charge. Applica- 
tions to the chairman of the Lighting committee, Electricity Works, 
Whitehall-road, Leeds, by 20th inst. See advertisement. 


The Cambridge Electric Supply Co. require a second engineer. 
Applications to secretary (Mr. John H. Barker). See advertisement. 


The Newington (London) Vestry require two charge engineers and 
a foreman driver, Particulars are given in an advertisement, and 
applications must be sent to the clerk (Mr. L. J. Dunham) on or 
betore 5 p.m. of Thursday, the 18th inst. 


The professorship of electrical engineering at the Glasgow and 
West of Scotland Technical College is vacant, Applications to the 
secretary, 38, Bath-street, Glasgow, not later than May 22nd. 

The Fulham (London) Vestry invite applications for a clerk of 
works to superintend (under the direction of the consulting engineer) 
the erection of electric lighting plant, mains, &c. Applications to 
clerk, Town Hall, Walham Green, S.W., before noon ot 24th inst, 


Correction.—In a note in our issue of April 28 by a clerical 
error it was stated that Mr. J. A. Spencer had been appointed 
electrical engineer to the Oldham, Ashton and Hyde Electric Tram- 
ways (Limited). The name given should have been Mr. J. A. Fraser. 


Mr. W. J. Bache, who has been for six years assistant engineer at 
the Leeds electricity works, has been appointed to superintend the 
erection of the Gloucester electricity works, and to undertake the 
management of same when erected. The Leeds staff have presented 
Mr. Bache with a gold albert, a slide rule and a number of technical 
books as a token of esteem. 


The Rothesay Harbour Trust and Town Council have appointed 
Mr. Robert Gordon, of Glasgow, electrical engineer at £117 per annum. 


BUSINESS NOTICES. 

The Hart Accumulator Co., of Marshgate-lane, Stratford, E., have 
lately considerably extended their works, and now inform us that 
they are in a position to dispatch orders in a much shorter period 
than previously. The company, in a circular letter just issued, call 
attention to the advantages of the Hart battery, and also of the 
patent non-corrosive terminals used with these accumulators, which 
makes a perfect connection, and so materially decreases the resistance 
in the circuit, and effects a considerable saving in power. l 

A new concern, called the Electrical Power Transmission Co., has 
been established at Albert Works, Hammersmith, for the special 
purpose of supplying plant for the electrical transmission of power, 
and also to manufacture several special electrical appliances, particu- 
larly a newly-patented automatic motor-switch, which is claimed to 
possess several entirely novel points. The company wili also manu- 
facture a new arc lamp. The company has not yet been registered, 
the business being under the direction and on account of Messrs. 
Powell-Jones and Co., 7, East India-avenue, E.C., who are connected 
with the trade of the East; but we are infurmed that a limited 
company under the above name will shortly be registered, of which 
Messrs. Powell-Jones and Co. will become managing agents. Mr. 
Walter F. Jones, A. M. I. E. E., M. I. Min. E. (late of Messrs. P. R. Jackson 
and Co., and formerly with Messrs. Easton, Anderson and Goolden), 
has been appointed manager and engineer at the Hammersmith 
works, which are now in working order. ; 

The Glasgow office of the British Thomson-Houston Co, has been 
removed from 634, St. Vincent-street, to 141, West George-strect. 

On and after May 15 the address of Messrs Venner and Co. will 
be removed from 10, Delahay-strect, to 6, Old Queen-street, West- 
minster, London, S. W. | 

Messrs, L. E. Dowden and F. E. Higlett (trading as Bowden, 
Higlett and Co.), electrical engineers, Onslow-street, Guildford, aud 
3, Dorset- buildings, Salisbury-square, London, E. C., have dissolved 
partnership. Debts by Mr. Higlett. 

Messrs. Armour, Martin and Chalmers, electrical engineers and 
contractors. 57, West Nile-street, Glasgow, have dissolved partners hip 


98 


THE ELECTRICIAN, MAY 12, 1899. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The public examination of H, J. Kirk, sen., and H. J. Kirk, jun., 


trading in partnership at 251, Fulham-road, S. W., as electrical engi- 
neers, as H. Kirk and Co, was held last. week at the London Bank- 
1uptcy Court. Liabilities £770, assets £344. 
heavy expenses and loss through a distraint for rent. 
concluded. 

John E. Liardet, engineer, Old Mill Works, Cowley, and Hyde 
Park-gate, London, has been allowed to pass his public examination 
upon accounts, showing liabilities £5,647, and assets £19,000. Proofs 
for £10,757 have been admitted and a composition of 7s. Gd. in the 
pound is reported upon favourably by the official receiver. "The 
debtor was largely interested in patents reli ing to electric accumu- 
lators, water motors, &c., and ascribes his failure to inability to realise 
the patents to advantage. 

Mr. T. H. Kaye, 4, Ramsden-street, Huddersfield, has been 
appointed trustee in the failure of James Edwin Stott, electrician, 
trading at Huddersfield as Jas. E. Stott and Co. 

Under the failure of David Cook, electrical engineer, 165, Queen 
Victoria-street, London, debtor was further publicly examined at 
the London Bankruptey Court, on Wednesday. Ile acted from 
1892 to 1894 as gencral manager aui chief engineer of the City of 
London Electric Lighting Co., but owing to ill-health he resigned 
that appointment at the end of the latter year. He next started to 
speculate in shares and at first made £25,000, but subsequently 
lost that money together with a further £10,000. His iiabilities 
amount to about £30,000. It was stated that an offer would, in all 
probability, be submitted to the creditors. The examination was 
ordered to stand over for a month. 


W. A. Charles and J. S. Blackwell, electrical engineers, Church- 
gate, Leicester, and Kennington-road, London (trading as the Central 
Electrical and Engineering Co.), attended on Wednesday at the 
London Bankruptcy Court for public examination upon accounts 
showing liabilities £1,726 and a deficiency of £852. The Leicester 
business was started in 1897 with a capital of £300, five-siaths of 
which was borrowed money. The London showrooms Were opened 
in October of the same year, and the failure was due to the expenses 
attaching to the flotation of the Steady Are Lamp Co. (Limited). 
The public subscription was insufficient to justify their proceeding to 
allotment. The examination was concluded. Mr. W. M. Richards, 
52, Belvoir-street, Leicester, has been appointed trustee. 

A first and final dividend of 114d. will be payable on May 18 
at the O.R.’s, 24, Railway-approach, London Bridge, in the failure 
of Frederick Jones (trading as F. Jones and Co.) electrical engi- 
neer, 147, St. John’s-Hill, and 77, Darin-road, New Wandsworth, 
London. 


Examination 


Micanite.- -Legal Notice, —A notice elsewhere by Messra. Bergtheil 
and Young, of 12, Camomile-street, London, E.C., the sole agents for 
the Mica Insulator Co., states that all makers and users of micanite 
other than that purchased from the company or through Messrs, 
Bergtheil and Young will render themselves liable to an action for 
infringement, This notice is given consequent upon an order of the 
Court of Appeal, dated Feb. 24, 1899. The company are owners of 
1 No. 10,524, 1892, and any extension of the term thereof 
granted to Arthur Henry Salisbury Dyer for an electrical insulating 
sheet. 

Aluminium Castings.—The popularity of aluminium castings 
for engine and machine work is increasing. The Eclipse Brass and 
Copper Co., of Halitax, who make a speciality of these castings, have 
recently obtained an order for the whole of the fittings for the parts 
of engine and gearing of 30 large steam omnibuses, and the 
vapourisers, crank chambers, silencers, &c., for a number of oil 
engines. The company state that the special alloy, which enables 
this metal to be turned, bored and threaded equally as well as gun 
metal brass, is possessed only by them, and that the price of the 
castings 18 about the same as brass. 

The Westinghouse Company.—In tle course of his remarks to 
the shareholders of the New General Traction Co., on Monday, Capt. 
Pavy, who presided, referred to some of tlie recent contracts executed 
by the Westinghouse Company, and to the evidences of progress in 
electrical work in this country. In order to meet the demand for 
Westinghouse plant, Capt. Pavy stated that the company, which has 
hitherto been obtaining its plant from Pittsburg, U. S. A., where 5,000 
men are eniployed in the electrical works, will shortly have a factory 
started in London where Westinghouse plant will be manufactured. 


Reduction in Price.— The Chelsea Electricity Supply Co. 
(Limited) notify that from and after Sept. 29 next there will bea 
reduction in price of electric current supplied by the company to 
consumers on the 200-volt supply from 6d. to 3d. per unit on the 
Wright maximum demand system. The reduction will not apply to 
consumers on the 100-volt supply, who will continue to be charged at 
6d. per unit. See advertisement. 

The Engineering Magazine."— The contents of the May issue 
of this magazine include the following articles: — The Monitor, 
the Battleship, the Cruiser and the Destroyer“; “The Possibilities 


Failure attributed to 


of Liquid Air“; * Central Station Practice in Great Britain”; * The 
Construction of the Alexander III. Bridge, Paris”; “ Hydraulic 
Transmission and Distribution of Power"; “ Mineral Resources of 
the Antilles, Hawaii and the Philippines”; “The Development of 
Woodworking Machinery“; “ Machine-Shop Management in Europe 
aud America" and * The Physical and Commercial Aspects of the 
World's Ship Canals.” Copies can be had at the offices of The 
Electrician, 1, 2 and 3, Salisbury-court, Fleet-street, London. 


Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from May 3 to 
May 9, with the ports of destination :— 

Argentina —- Buenos Ayres, £482. Australasia— Adelaide, £186 ; Free. 
mantle, £230 ; Melbourne, £50 ; Otago, £146; Perth, £245; Sydney, 
£1.234 ; Townsville, £1,106 ; Wellington, £299 (including £167 telegraph 
material). Z//gium —Antwerp, £340. Ceylon Colombo, £182 (including 
£55 telegraph cable). Chtna—Shanghai, £15 ; Tientsin, £262 (telegraph 
material) Et - Alexandria, £50. France—Boulogne, £164. Gibraltar, 
£21. Greeee —Pirwus, £390. Holland—Amsterdam, £50. India 
Bombay, £271; Calcutta, £256. Jupan—Yokohama, £93. Jersey and 
Guernsey, £421. Madcira—£23. Malta, £14. Russia—Batoum, £11; 
St. Petersburg, £102 ; Viadivostock, £90. South Africa—Durban, £1,280 
(including £205 telegraph material); Eat London, £22; Port 
Elizabeth, £60. S, - Vigo, 4255 (telegraph material). Straits 
Settlements —- Penang, £21; Singapore, £117. Total £8,484, against 
£8,758 in the corresponding week last year (May 4 to May 10). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Alleged Fraud — Henry Cleaver, described as a consulting eng i- 
neer, of Southampton, has been committed for trial at the Koutsford 
Sessions on a charze of obtaining moneys by false pretences from 
Messra, Stanley, Davies and Pollard, electrical engineers, Hyde. 

Barrow-in-Furness.—Sanction to borrow a sum of £15,000 for 
electric lighting extensions has been obtained by tbe Council, 


Battersea (London) —Tlie Brush Company have returned to the 
Vestry No. 3 specification in connection. with the electric lighting 
plant contracts now open, and have asked for the return of the 
deposit, on the ground that, from the type of plant specified, they 
have no reasonable prospect of obtaining the contract The Vestry 
have decided that the terms of the advertissment must be adhered 
to, and that the deposit cannot be returned. 

Blackburn —The Council have referred back the proposal of the 
E:ectricity and Tramways committee to appoint the borough elec- 
trical engineer (Mr. A. S Giles) tramway manager at a salary of 
£200 per annum, in addition to his present salary of £300. 

Extensions of the are lighting system have been decided 
upon. The annual cost of the additional lamps is estimated at 
£1,035, the present cost of gas lighting being EI 342. The capital 
expenditure involved in the supply and erection of the lamp pilla-s 
ig estimated at about £500. 

Bognor.— An offer to take a transfer of the Council's provisional 
order is before the Electric Lighting committee. 

Boulogne (France).—The five-mile line of tramways running 
through Boulogne is now being converted to the overhead trolley 
system, and several miles of additional lines to the neighbouring 
inland and coast villages are projected. The work is being carried 
out by a French company, the rolling stock being of American 
construction. The waters of the river La/ne have been utilised 
for driving the electric power and lighting plant installed at a flour 
mill in the outskirts of Boulogne. 

Bournemouth.—The Council have decided to proceed with their 
application for a provisional order although the Poarl of Trade 
have intimated that powers will only be granted for public lighting. 

Bradford.— The City Council, on Wednesday, adopte. the recom- 
mendation of the Gas and Electricity committee t» reduce the price 
of current for power to constant users to Id. per unit, the charge to 
intermittent users remaining at 2d. per unit. 

Brest (France).—The tramways established in this town are now 
all driven electrically, and many of the outlying districts are con- 
nected up by electric tramways. 

Bristol.—In aldition to the loan of £25,000 for additional plant 
and machinery, decided upon in February, the Electrical committee 
tind it necessary to provide two new steam alternators of 745 kilo- 
watt capacity, at an estimated cost of £14,190. The committee 
have made arrangements with a company for the “free” wiring of 
premises in the district. 

Buxton.— The Council have obtained sanction to borrow £24,769 
for electricity supply purposes. 

Camberwell (London).— l'he General Purposes committee have 
been authorised to engage an expert to prepare a report upon the 
question of tlie Vestry's acquiring so much of the undertaking of the 
County of London and Brush Provincial Co. as lies within the parish. 


Cardiff.— Counsels opinion with reference to the dispute between 
the Lighting committee and Messrs. S. Z. de,Ferranti (Limitea), 
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respecting the delay which had taken place in the erection of 
machinery at the electricity works, has now been received. Counsel 
advised that the Corporation had good cause of action, an-] it has, 
accordingly, been resolved to issue a writ for the recovery of 
damages. The committee claim at the rate of 1 per cent. per week 
for the last 24 years, tlie percentage being based on the purchase 
price (£3,250). 

Croydon. An inquiry was held here last week into the applica- 
tion of the Town Council to borrow £22,000 for electric lighting 
exten-ions. It was stated that although the electricity works had 
been only 12 months in the hands of the Council they could not 
a are with the demand. The borough electrical engineer (Mr. 
T. H. Minshall) said that the equivalent number of 8 c.p. lamps 
connected had increased from 17,412 to 31,220 in about a year. The 
present loan was required chiefly for extensions to South Norwood. 


Dawlish.—A committee has been formed to consider Mr. Taylor's 
report on tlie establishment of electricity supply. 


Dublin. —The stock rooms of the Central Hotel, Dublin, have 
just been fitted for the electric light. The generating plants consists 
of two 63 B.H.P. gas engines, which drive two 45 kilowatt Edison 
and Swan dynamos. A battery of 122 Epstein cells, with a capacity 
of 540 ampere houra, is included. Current is supplied at 220 volts 
for lighting the building and also for working a lift and for driving 
a pair of Blackman ventilating fans, The installation work has 
been carried out by Messrs. Egan and Tatlow, of Dublin, Mr. Walter 
Leake, of Manchester, being consulting electrical engineer. 


Dundee.—The electricity receipts for the 10 months ended 
Feb. 28 amounted to £4,926. 9s. 81., and in March to £422. 28. 3d, 
altogether £5,348. 11a. 11d., an increase over the previous year of 
£1,123. 15s. 1d. 

Electric Power in Printing Works.—About a year ago the 
proprietors of the Rangoon Times adopted electric motors and the 
offices possess a complete electric installation on up-to-date principles. 
A large number of printing presses and other machinery used in the 
business are driven electrically, electric power having taken the 
place of compressed air. The generating machinery at present in 
use is a 30 H.P. high speed steam engine, and an order has just been 
placed with the representatives of an American engineering firm for 
another compound steam dynaino. 


Elland — A proposal by a company to establish electricity works 
is under the consideration of the Council. 


Erdington (Birmingham). Notice of motion to apply for a 
provisional order has been given. 

Bton.— The question of public electric lighting is to be recon- 
silered, and the Windsor and E:on Electric Installation Co. are to 
be asked to tender. 


Fulham (London).—A recommendation by the Electric Lighting 
committee that the General Electric Co.’s inclusive tender for the 
supply of electric lighting plant, mains, &c., at £45,718. 7s. 10d., 
be accepted has been adjourned for further consideration. 


Garston —The District Council propose to transfer their pro- 
visional order to the Garstoh and District Electric Supply Co. 
(Limited) for 42 years, the Council reserving the right to purchase at 
or after 21 yeara. 


Glasgow. —The Corporation propose to purchase 18,600 sq. yards 
of land at Port Dundas for erecting a tramway pene station, on the 
recommendation of their consulting engineer (Mr. H. F. Parshall). 


Great Grimsby.— The Council have applied to the Public Works 
Loan Commissioners for a loan for erecting electricity supply worka. 
The Council anticipate payiug 2? per cent for the loan. 


Great Yarmouth.—The number of customers of the electricity 
department on April 24 was 346. The quarters income was 
£1,486, 11s. Gd., and the gross profit £710. 188. 9d. Interest and 
sinking fund instalment amounted to £570, leaving a nett profit of 
£140, 18s. 9d. The proposal to borrow £27,000 additional for exten- 
sion purposes bas been referred back for further consideration. 


Hammersmith (London). — The number of applications received 
upto March 25 for current for privatelighting was 351, 5 
ar equivalent of 23,442 8 c.p. lamps, against 132 consumers an 
8.098 8 c.p. lamps in 1898. There were 290 customers, representing 
19,985 8 c.p. lamps connected on March 25, 1899. The accounts for 
the twelve months ended March 25 were submitted for approval at 
the last meting of the Vestry. The total expenditure amounted to 
472,125. lls. 6d.; the receipts from the sale of current to 

7,174. 14s. 5d., and the total receipts (including public lighting) 
leached £9,233. 5s. 3d. The expenses of generation, distribution, 
management, &c., came to £5,484, leaving a balance profit of £3,749. 
Interest (£1,370. 19s. 7d.) and sinking fund instalment (£949) 
required £2,319. 19s. 7d., and after writing off £9. 11s. from the 
consumers’ accounts as being irrecoverable, there was a net profit for 
the year of £1,420. 1s. 1d. There was a deficit of £699. 5s. 11d. on 
the 1898 accounts, so that after taking this into account there isa net 
profit on the undertaking, from the date of inauguration, of 
£720 15s. 1d. The number of units generated was 723,354, and of 


this quantity 145,438 units were supplied to public lamps and 
372,129 to private consumers. The number of public lamps is 87. 
The electrical engineer (Mr. G. G. Bell) and committee are to be con- 
gratulated upon the satisfactory nature of the report and accounts, 
and upon the excellent progress made during the year. Indications 
point to further progress during the current year, as the demand for 
current for private lighting continues. The contracts fur the new 
engines and machinery were not completed until Christmas of 1898. 
The original plant was much overloaded and, consequently, resulted 
in increased working expenses. The department was also unable to 
connect up a large number of customers, and this, of course, entailed 
considerable loss of revenue. ‘The average annual revenue derived 
from each lamp was 108. 10d., each lamp being used on an average 
840 hours perannum. Owing to the coal strike the total extra cost 
for fuel was £303. 93., an increase of nearly 14 per cent. As soon as 
the extensions in hand are completed the committee will be in a 
position to supply current to 30,000 lamps alight at one time. 


Hampstead (London).—The Vestry have decided to appoint 
an additional assistant engineer at the electricity works. Mr. 
J. Leadbeater, the present senior assistant, has been promoted to the 
position of chief indoor assistant engineer. 


Harrogate. —The Council have increased the salary of the borough 
electrical engineer (Mr. Geo. Wilkinson) by £50 per annum. 


Hospital Lighting.— The Metropolitan Asylums Board have 
approved estimates amounting to £11,831 for the electric lighting of 
the Northern Hospital. 


Islington (London).—The electrical engineer (Mr. Albert Gay) 
has prepared a comprehensive scheme of extension for the Electric 
Lighting committee. The scheme is divided into three sections, and 
embraces the lighting of the Hornsey-rise, Newington Green and 
Highbury New Park districts. The first section provides for the 
expenditure of £34,000, and the erection of 105 arc lamps; the 
second 56 arc lamps and low-tension mains for public and private 
supply, at a cost of £20,000 ; and the third project proposes public 
lighting only by 72 arc lamps, at an estimated cost of £7,150. The 
committee think the scheme would require two years to complete, 
and recommend the Vestry to carry out the extensions suggested. 


Johannesburg (S.A.R.).—The annual report of Mr. Charles 
Aburrow, N. Inst. C. E, town engineer, relating to the public works 
department of the Stadsraad, Johanncsburg, for 1598, states that the 
number of electric arc lamps of 2,000 nominal candle-power erected 
for public street lighting is 47, and of electric incandescent lamps 
756. The total quantity of electric current consumed in street 
lighting was 237,651 units. The charge for current to the incan- 
descent lamps was reduced in January, 1893, from 1s. to 9d. per 
unit, and in April from 9d. to Sd. per unit. The charge for are 
lamps was at the rate of 6d. per hour. Electric lighting has been 
extended to several public buildings, including the Post Office block. 
Mr. Aburrow’s report is very complete and of special value to those 
interested in this district of the South African Republic. 

Kettering.—An elcctrical expert is to be called in to report on 
the advisability of establishing l works. 

Kidderminster.— The deed of transfer of the Council's provisional 
order to the Kidderminster and District Eleet:ic Lighting and Trac- 
tion Co. has been sealed. 

Kirkburton (Huddersfleld).— The Council propose to appoint a 
deputation to wait upon the Huddersfield Corporation to urge the 
construction of an electric tramway to this district, 

Light Railways.—Sanction is sought for constructing a light 
(electric) railway between Birmingham and Sutton Coldfield. 

Limeriek.— Mr. C. W. Sax, on behalf of the Dublin District and 
Provincial Electricity Corporation, has submitted an offer for the 
transfer of the Corporation’s provisional order, and also for the purchase 
of the gas works. Current would be supplied at 3d. per unit for 
public lighting, and the maximum charge for private lighting would 
be 6d. per unit. A committee is considering the proposals. 


Liquidation Petition.—A petition for winding up Nalder and 
Hilton (Limited) has been presented by Mr. A. Wheeler, and wi'l be 
heard at the High Court of Justice on May 17. 

Liverpool.—The Smithdown road electric tram route is rapidly 
approaching completion and will be ready for traflic in two or three 
weeks. 

Liandudno.—Thicre is at present an equivalent of 6,000 8 c.p 
lamps connected to the supply station here, and the demand for 
current is increasing. i 

Lombardy.—A great development in the application of electricity 
to industrial and domestic use 13 reported from this Italian district. 
New firms are being established, and most of the large German and 
Swiss manufacturing houses have branches or representatives here. 
To counteract the absence of coal in Italy every available water- 
course is gradually being requisitioned in the gencration of electric 
power. During the period 1888-97 over 1,000 permits for the use of 
the waters of the rivers and canals were granted, and at the present 
time 50,000 H.. is being generated by this means for industrial 
purposes in Lombardy and district. It is stated that the Italian 
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Govermnent has under consideration the use of water-power for the 
generation of current to be applied to the working of the railways 
of the country, which almost entirely belong to the State, 
although leased to working companies, On the railway running 
between Milan and Monza (eight miles) an experiment is 
being made with accumulators. The trains consist of two 
carriages at present, running 11 times each way daily, occupying 20 
minutes in the journey. The carriages used are cach 59ft. Jong, and 
carry 100 passengers. The weight of the carriage without battery is 
40 tons, the battery weighing 18 tons. The speed attained is 25 miles an 
hour, and the accumulators have to be charged after rather under 
two hours running at this speed. They are manufactured by Messrs. 
Hensemberger, of Monza, who contract to maintain the batteries, and 


employ and pay the wages of the personnel at an inclusive charge of | 


£400 per annum for each carriage. Each carriage complete costs 
£3,530, including Westinghouse brake equipment. The carriages 
are built by Messrs. Grondona and Co. The Adriatic railway is 
making a trial of accumulators in the Bologna district, and another 
of the working companies is about to experiment with the overhead 
trolley and the third rail systems, 


London County Council.— At Tuesday's meeting the Highways 
committee reported that the Board of Trade had forwarded a copy of 
the Lewisham Electric Lighting Order in the form in which it was 

roposed to grant it, most of the Council's suggested amendments 
inne been adopted by the Board. Those, however, relating to a 
reduction in the standard price per unit and to the supply of energy 
being by continuous current the Board had not adopted. The com- 
mittee were already in communication with the Board with regar. 
to the general question of reduction in the standard price per unit, 
and did not consider it advisable that the second point should be pressed. 

A long report was submitted by the same committee dealing with 
the question of electrical traction on the lines of the London United 
Tramways within the County of London. When the matter was last 
before the Council it was agreed to consent to the application being 
mide by the company for power to reconstruct, on the overhead 
trolley system, the tramways on a part of the Uxbridge-road on con- 
dition that the company should also, on the same’ terms, reconstruct 
on an underground system of electrical traction, certain other portions 
of their tramways. The company subsequently asked fur a modifi- 
cation of these conditions, and the committee had consented, 
provided the company would give an undertaking to lay down an 
underground electric system of traction on the tramways from 
Youny’s-corner vid King-street to Hammersmith Broadway, to 
recominend the Council to give its consent to the use of the overhead 
trolley system, instead of an underground system, on the tramways 
from Uxbridge-road railway station vié Goldhawk-road to Young's- 
corner. The company had accepted the modified terms, but had 
asked that it might be made quite clear that, as regarded the under- 
ground construction of the tramways from Youny’s-corner to Ham- 
mersmith Broadway, the conditions as to giving up to the Council 
free of cost certain electrical appliances should not apply. The 
committee recummended that this modification be also approved. 
Mr. Bull said the Hammersmith Vestry had the right to be con- 
sulted, and therefore he asked that the report be postponed. This 
was agreed to. 

Mr. Baker has placed the following notice on the agenda paper :— 

“That it be referred to the Highways Committee to investigate and 
report as to the practicability of constructing a shallow underground 
electric tramway from Westminster (via Parliament-street, Strand, Fleet- 
street and Cheapside) to the Bank, on a similar principle to those laid 
under Andrassy Strasse, Buda-Pesth, and in Boston, C. S. A., provision 
being made beside the tram lines for suitable subways to contain electric 
light mains, telephone wires, gas and water mains, &c.” 


_Laton.—The Town Council are to proceed with the electric 
lighting scheme prepared by thcir consulting engineer (Mr. Albion 
T. Snel). 

Madagascar.— General Gallieni has left for France in order to 
negotiate a loan of 60,000,000fr. for the construction of a railway ancl 
other works in Madagascar. 

Maidenhead.--Tlhe poll recently taken on the electric lighting 
question has resulted in a large majority in favour of the Council's 


scheme. Only one-fifth of the ratepayers recorded their votes. The 
Council will proceed now with their project. 


Mexican Electrical Trade.—The Electrical. Review of New York 
states that requisitions for prices of electrical materials are steadily 
coming into the United States, and that, according to shippers, one 
of the most active seasons in this line will exist this summer, as a 
number of power stations and electric light plants are contemplated. 
As the majority of the equipments in such work now in existence in 
Mexico have been furnished from the States, our contemporary thinks 
it reasonable to suppose that the bulk of orders to be placed will go 
to New York, Chicago, or St. Louis. Among the most recent appli- 
cations to the Mexican Government for concessions is that of Pedro 
Amieva, a native capitalist, who proposes to erect a power-house in 
the town of Izucar de Matamoras, in the State of Puebla, in which 


to install a large power plant for running a number of small manu- 
facturing industries in that district. 


Milan.—Electric traction has now been applied to all the lines 
of tramways in this city. It is estimated that the profits of the city 
tramways, owing to the introduction of electric working, which 
has enabled the authorities to reduce the fares and so to cater fora 
large increase of passengers, will, for 1899, reach at least £40,000, 
From 7 to 9 a m. the fares on all the lines in Milan has been reduced 
to rather less than 4d. 


Municipal Trading. —A Select committee of five members of tha 
House of Commons is to be appointed to join with an equal number 
of Lords “ to consider and report as to the principles which should 
govern powers given by bills and provisional orders to municipal and 
other local authorities for industrial enterprise within or without the 
area of their jurisdiction." 

Musselburgh.—The Council have sealed an agreement with the 
Drake and Gorham Electric Power and Traction Co. for the con- 
struction of electric tramways between Musselburgh an ! Portobello. 
The company’s provisioral electric lighting order has been granted 
by the Board of Trade. 

Newcastle-upon-Tyne.—The Tramways committee have accepted 
Mr. Charles Hopkinson's terms for acting as consulting engineer in 
connection With the projected electric tramways. The terms are 5 
per cent. on the first £50,000 expenditure on electrical plant and 23 
per cent. above that amount, together with 1 per cent. for consulta- 
tion in regard to the erection of car sheds, cars, &c. 


Nottingham.— The borough electrical engineer (Mr. Herbert 
Talbot: and the city surveyor and engineer (Mr. Arthur Brown) have 
started fur the United States to investigate the working of electric 
tramway systems. 

The contractors for the erection of the new electricity station in 
Talbot-street have suceveded in completing the work nine weeks 
before the specified time, and consequently have earned a bonus of 
£1,125. The total cost of the work was about £24,000. The 14 
engines in the station stand on a single bed of concrete 200ft. in 
length, 50ft. in wilth, and 24ft. in depth. This system has been 
emploved t» obviate vibration. 

Patents and Trade Marks in Cuba, Porto Rico and the 
Philippines.—In reply to correspondence with the American 
Embassy in London, the following is published in connection with 
the subject of patent rights and trade marks registration in tlie 
territories recently acquired by the United States :— 

“In territory subject to military government by the military forces of 
the United States, owners of patents, including design patents, which have 
been issued, or which may hereafter be issued, and ownera of trade 
marks, printa, and labels duly registered in the United States Pateot 
Office under the laws of the United States relating to the grant of 
patents and to the registration of trade marks, prints and labels, 
shall receive the protection accorded them in the United States 
under said laws; and an infringement of the rights secured by lawful 
issue of a patent or by registration of a trade mark, print, or label, 
shall subject the person or party guilty of such infringement to the liabili- 
ties created acd imposed by the laws of the United States relating to said 
matters: Provided, that a duly certitied copy of the patent or of the certifi- 
cate of registration of the trade-mark, print, or label, shall be filed in the 
office of the Governor-General of the island wherein such protection is 
desired ; aud provided, further, that the rights of property in patents and 
trade marks secured in the islands of Cuba, Porto Rico, the Philippines, 
and other ceded territory, to persons under the Spanish laws, shall be res- 
pected in said territory, the same as if such laws were in full force aud effect.“ 

Personal —Owing to ill-health, Mr. W. Slater, representative of 
the Pacitic, the Western and Brazilian, the Brazilian Submarine and 
the Pacific and European Telegraph companies in Buenos Ayres, 
has retired on a pension. 

Plymouth.—The Council have adoped the recommendation of 
the Tramways committee to introduce the overhead trolley system on 
on the Hyde Park and Compton routes. 


Presentation.— Mr. T. Champness who has retired from the 
position of assistant engineer at Kingstou-on-Thames, has been 
presented. with a marble clock. The presentation was made by Mr. 
J. E. Educome, borough electrical engineer, on behalf ot the staff. 
Mr. Champness has entered into partnership with Messrs. May teld 
and Co., of Queen Victoria-street, London. 


Rothesay.—The British Electric Traction Co. have made arranze- 
ments with the Rothesay Tramway Co. for electrically equipping 
and extending the present tram lines. A committee will shortly 
report to the Council on the matter. 


Sheffield.—The manager of the Corporation’s electric lighting 
department (Mr. Wm. Johnson) reports that when the machinery at 
present being erected is in working order, the total capacity of the 
works will be 2,300 kilowatts, or the equivalent of 38,000 16 c.p. 
lamps. Owing to the conditions of the division of supply amongst 
the various circuits and districts it was not desirable to calculate upon 
more than 1,950 kilowatts, or 32,500 lamps, The lamps at present 
connected are equal to 40,766 16 Cc. p., and it is expected that by the 
end of the vear the number connected will have increased to 50,000, 
especially if the publie lighting is extended. Mr. Johnson's report 
continues :—“ If hy the end of this year the maximum demand 
should reach 50,000 lamps, 60 per cent. of that number will be equal 
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to 30,000 lamps, whilst the useable capacity of the machinery is 
equal to 32,500 lamps. I am, of course, assuming that the machinery 
which is now being erected by the Brnsh Company will perform all 
the promises that have been made on its behalf. The design of this 
machinery, however, is a departure from the ordinary English 
practice, and the results of its trial runs are awaited with considerable 
interest. If either that machinery or any of the other machinery 
should fail in anv way —I do not anticipate anything of the kind, 
but in electrical machinery the unexpected sometimes happens—then 
the station may be somewhat pinched to get through the require- 
ments of Christmas time.“ Quotations had, therefore, been obtained 
for further machinery, and the quotation by Messrs. S. Z. de Ferranti 
(Limited) for a 1,000 kilowatt steam alternator for £9,500 was the 
lowest by a considerable sum. About 1,800 n.r. of machinery, made 
by Messrs. Ferranti, was already fixed in the Sheffield station, and 
had given satisfaction. The new steam alternator would supply 
17,000 16 c p. lamps, and the contractors undertook to have the plant 
running by the beginning of December next if ordered at once. 
There would also be required, in connection with the new alternator, 
new boilers, condenser, and steam mains and connections. 


Shoreditch (London).—The County Council has asked the Vestry 
for a map showing mains, service lines and other underground works, 
and street boxes within the Vestry’s area of supply. The Council 
intimate that they have hitherto refrained from asking for compliance 
with statutory requirements, as they were desirous of “allowing the 
undertakers a free comse in the conduct of their business.“ 


Sleaford.—The District Council have decided to engage in elec- 
tricity supply. A provisional order is to be applied for, and sanction 
to borrow £5,000 for establishing works is sought. 


Southport.—The Council at their meeting on Wednesday passed 
a report from the Electricity and Tramways committees recommend- 
ing the borrowing of £55,000 for electricity supply extensions and 
for electric tramway purposes. 

South Shields.— The Council have decided to increase the salarv 
of the borough electrical engineer (Mr. Joseph A. Jeckell) from £300 
to £350 per annum. The assistant engineer (Mr. George Robertson) 
receives an increase from £120 to £135 per annum. 


- Spen Valley Electric Tramway.—The Councils of Dewsbury 
Heckmondwike and Cleckheaton have decided to oppose the scheme 
of the British Electric Traction Co., and to bring forward a rival 
scheme of their own. The Liversedge Council have already con- 
ditionally approved the company’s application. 


Stirling.—The British Electric Traction Co. have submitted pro- 
porals for the construction of an electric tramway from Stirling to 
Tillicoutry. The company are endeavouring to acquire the under— 
taking of the Stirling and Bridge of Alan tramways with a view to 
the introduction of electric traction. 

Telegraphic and Telephonic Communication with the Con- 
tinent.— Reuter announces from Paris that the Committee of the 
Chamber of Deputies charged with the examination of the Govern- 
ment Bill approvinz the Conventions concluded between France, 
Great Britain, and Belgium concerning telegraphic and telephonic 
relations between the three countries, has approved the Bill. 


The Anglo-Saxon Entente.—On the 24th ult, at Delmonico’s 
famous hostelry, New York, the 113th anniversary of the St. George’s 
Society was celebrated, under the presidency of Mr. George G. Ward, 
manager and vice-president of the Commercial Cable Co. The guests 
numbered 350. " a lengthy address Mr. Ward referred to the 
prosperous condition of the Society, which numbers 462 members, 
has $70,000 invested, aud awards pensions and other forms of relief 
to a large number of persons aunually. Fitting reference was made 
to the achievements of the mother country in. Egypt and elsewhere, 
and to the pride which her sons in all parts of the world feel in the 
evidence given of her continued vitality. — This led naturally to 
reference to the successful operations conducted by the Ainerican 
army and navy in the recent contest, and great results were fore- 
shadowed from the rapprochment, so much in evidence between the 
British and American nations. In such company, with such a theme, 
and in the hands of the genial manager of tlie Commercial Compauy, 
the address did not fail to arouse intense enthusiasm. 


Vienna.—The Vienna Council have decided to erect municipal 
electricity works, and a loan of 16,000,0001l. is to be raised. The 
Council recently erected municipal gas works, although the Imperial 
Continental Gas Association, also own gas and electricity works. 

Wormit.—The formal opening of the electricity works took place 
on Wednesday. The installation has been provided by the British 
Illuminating Co., urder the superintendence of their engineer 
(Mr. Joseph P. Sleigh). Current is supplied at 230 volts. The steam 

lant was supplied by Mr. R. G. Morton, of Errol. Enclosed arc 
amps are used iu the street lighting. 


Yeadon. —A joint meeting of the councils of Horsforth, Rawdon, 
Yeadon, Guiseley and Menston is to be held for the purpose of dis- 
cussing schemes submitted by two companies for the erection of 
electricity supply works and for the construction of electric tramways 
in the district. 


COMPANIES’ MEETINGS AND REPORTS. 


— 


Brazilian Submarine Telegraph Co. (Limited). 


The fifty- first ordinary general meeting of the shareholders of this 
Company was held on Wednesday, at Winchester House, Old Broad-street, 
Mr. W. S. ANDREWS presiding. 

The SECRETARY (Mr. E. Steer Hodson) read the notice calling the 
meeting, and the report and accounts having been taken as read, 

The CHAIRMAN said : Well, Gentlemen, I have uncommonly little to 
say. The fact is that the even course of prosperity of the Brazilian 
Submarine Telegraph Co. is particularly uneventful. It is agreeable, of 
course, very agreeable, because it is very much better to find ourselves always 
upon the quiet highway of a prosperous career rather than meeting with 
all sorts of declivities, mountains and obstacles, which make very good 
pabulum for a chairman’s discourse, but which I think are particularly 
unpleasant to the shareholding fraternity. You will be, therefore, prepared 
for my not cutting the proceedings short, because they are cut short for me, 
but for my yielding to the circumstances of the case. There is really 
nothing to describe. It is like making bricks without straw. There 
is one satisfactory item in it, of course, and that is the eminently 
prosperous condition of the whole thing. One has little to say 
because the circumstances speak for themselves, and the even 
tenor of the Company's way does not appear to be interfered with 
as far as we can see, and there is nothing at present likely to inter- 
fere with it. The arrangement that we carried out for your benefit, of 
bringing these lines together, has so far worked exceedingly well. We 
have met with no ditlicultiea. Everything has been completely udvan- 
tageous as far as we can trace the present etfecta and future consequences, 
and in fact there is not any reason to regret what we have done, but 
rather to felicitate ourselves upon the measure which we think will redound, 
not only to the advantage of the shareholders, although that was one of 
the objects we had in carryiug out the ineasure, but that it wiil prove to be 
exceedingly eatisfactory to the Governments and to the mercantile com- 
munities interes'ed in communication with the Western Hemisphere. 
The income for the half-year ended Deeember 351, 1898, amounted to 
£115,159. For the preceding half-year it was £103,689, an increase of 
£11,470. This gain was the result of just one or two items, maialy £12.426 
in message receipts, and £264 in interest, rents and transfer fees, these making 
together £12,690, There was a falling off of £1,220 from dividends pa‘d on 
shares in otber telegraph companies, but this is simply a question of 
shifting the date. It doea not mean that the other telegraph companies 
are earning less money, only that the money does not happen to 
come into this particular half-year. The income for the correspond- 
ing period of last year was £1C0,500, or £14,859 less than the sum 
received in the half-year under review. "Turning to the expenditure 
side of the accounts, we find the total expenditure for the balf. 
year was £22,255, and that for the preceding half-year £21,474, 
being au increase of £779. Again, this last half-year we have been 
free from expenditure for repairs to cables, but you are aware 
that although we may congratu'ate ourselves, as we do upon thia 
occasion, because, by accident, we have nothing to deduct from our 
receipts this half-year in respect of repaira, yet this item is an unknown 
quantity. You get the benefit when there are no repaira, but 
you have to suffer the disadvantages when there are some. The 
decreases which are apparent in the expenditure in Lond n is £120, and 
at the stations £402, together £522. The half-yearly payment of £50) 
for inventors’ royalty, in respect of duplex working, having expired, there 
is a permanent decrease to that extent. The item now disappeara from 
the accoun s. There is, however, a special item of experse—but that will 
not recur, let me tell you at once—in connection with certain necessary 
steps taken to protect the interests of the cable companies from taxation in 
the River Plate district, amounting to £1,693. Of course, we admit the 
undesirability of increasing the capital expenditure by items which are not 
represented by actual property, and your Directors have, therefore, placed 
against profits all the expenses of carrying out the arrangement for a closer 
working union with the Western and Brazilian and London Platino- 
Brazilian Companies, the effects of which I have just described. I have 
before me here the details of all the increases and decreases, but I do not 
think it is worth while to go into them. Another point not quite so pleasing, 
although looking at the financial position there is nothing unsatisfactory, is 
that the Lisbon- Madeira No. 1 cable, which has bean previously referred to, 
has been faulty. It continuea to work for the time being, and, therefore, no 
attempt has been made to repair it. We do not like to disturb these 
long cables, laid in deep water, so long as they go on working. It is 
going on working pretty well, but there is no certainty as to i's 
continuance in good working order. That is one of the little 
troubles we may have to tackle by-and-by. Another of the same 
kind is that the Madeira-St. Vincent No. 2 cable is failing in electrical 
value, and it seems probable that at a early date steps will have 
to be taken to [ut the cable into proper electrical condition. 
In fact, that would have been done, and it is quite an accident that you do 
not get the expense of it this half-year— I say it would have been done but 
for the state of the weather, which has not been favourable. Of course, 
we desire to undertake these operatlons under the best cireumstances, not 
only because that means that we shall be assured of the success of the 
operations, but that we shall be assured of their success at the least 
cost, and that we have always in our minds in your interests. The 
fact is, our cables are not getting younger, and 1 think I might eay 
the same of some of those who manage them; but, unfortunately, 
those who manage them cannot renew themselves as they renew 
the cables. Well, I have already spoken about the new arrangement 
with the Western Brazilian and the London Platino-Brazilian Telegraph 
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companies. All the details have succeeded, and there is no impediment 
of any kind or description so far as we can see in the past to the continued 
working of thia very excellent and mutually beneticial arrangement. Now, 
Ido not think there is anything else. There have been discussions at 
these meetings about the reserve, but anybody who traces the history of 
the concern will see—he cannot fail to notice its peculiar stability the 
absence of fluctuations and the very satisfactory returns that it has given, 
and if they reflect at the same time upon the cause, I think they cannot 
but continue to think that the reserve is in no way whatever 
unnecessary, or is in any way overdone. Of course, we are increasing 
our responsibilities. I do not mean to say the other companies will 
not be able to defray their share of the shot. I think they will, but 
at the same time temporary aid may be required, and we shall 
consequently want the command of all the means that we conveniently 
can get possession of, in order to maintain and ensure good maintenance, 
and largely extend the system that you gentlemen now represent. It is a 
very big system, and let me say that the position of the companies with 
the Governments and with the public is just this, that all depends upon 
the thorough efficiency of their plant. That above all things must be 
beyond question or suspicion of any kind or description. Now, gentlemen, 
I do not think I need trouble you any further. I am afraid I have worried 
you rather too much, but I will conclude by moving this resolution :— 

* That the report of the Directors and the accounts to December 31, 1898, 
be approved and adopted,” 

Mr. J. DENISON-PENDER eeconded the resolution, which was agreed 
to unanimously, without discussion. 

The proceedings closed with a vote of thanks to the Chairman and the 
Board of Directors, on the motion of Mr. G. DANNATT, seconded by Mr. 
BULL. 


Western and Brazilian Telegraph Co. (Limited). 


The thirty-seventh ordinary general meeting of this Company was held 
on Wednesday, at the offices, Winchester House, Old Broad.street, Mr. 
W. S. ANDREWs (Chairman) presiding. 

The SECRETARY (Mr. E. Steer Hodson) having read the notice calling 
the meeting, 

The CHAIRMAN said : Gentlemen, it has been sa'd that happy is the 
country which has no history. Well, on thia occasion we have no history, 
and the only objectionable part of that is that it makes it exccediugly 
difficult for the Chairman of the day to find pabulum for his speech. Con- 
sequently, my remarks will have to be particularly short ; I have no doubt 
pertinent, but, still, very short. The accounts of the Company for the half- 
year ended December jlst last show a revenue of £79,103, as against 
£72,332 for the corresponding half-year of 1897, this being an increase 
of £6,771 in the receipts, a satisfactory outcome as regards the traffic. The 
expenses for the half-year under review amount to £43,179, as compared 
with £57,774, showing an augmentation for the December half of the year 
of £5,405. Of course this is not quite so satisfactory, because it is ia the 
direction that we do not usually like to see an increase, namely, that of 
expenditure. As regards the increased receipts I do not propose to say 
anything. Regarding the expenditure under abstract A, salariea and 
wages abroad were £582 more, rent and taxes £189 more—leaving out 
shillings and pence —furniture for new offices at Rio £363, and expenses 
for removal and various items in maintenance account, £2,070. But I may 
tell you that the expenditure with regard to the officeat Rio was only entered 
upon after very careful investigation of the whole of the circumstances of 
the case, and that we have succeeded in exchanging our old office, which was 
not very suitable, at all events for our customera, for one which is adapted in 
every way to give us the best position, and which will serve as a better centre 
for the trade of the place than our previous establishment, and we believe 
that it will have a very happy effect upon our receipts. With regard to these 
expenses, they are reduced on balance by some £700, leaving under abstract 
A a gross increase of £2,297. Under abstract B, coals show an increase of 
£799, mainly owing to the effects of the strike. We see by this some proof 
of how far reaching the effects of these strikes are and how disastrous, in 
a certain sense, they are upon trade and commerce, because we not only 
spent a great deal more money upon coal, as you see, but the coal that we 
obtained for the increased expenditure was of very inferior quality. It 
flamed away without producing the same horse power that would have 
been produced by the same consumption of Cardiff steam coal, so that we 
were handicapped in every way, and I have no doubt that British interes's 
were handicapped very generally by the same circumstance. There is 
nothing more under Norseman " expenditure, except the item of “ miscel. 
laneous," which was £255 more. The total increase on account of“ Norse- 
man " expenses is only £1,571, and the items that I have read account 
for that. There are other small amounts on both sides, but nothing of 
importance, and it is not worth going into them. Then there was, besides, 
an item of cable repairs, £1,976 more than last year, which was charged 
to revenue, and there were other expenses in connection with the 
bringing about of closer working between the companies which, I think, all 
of you warmly approve, if we may judge of your action subsequent to the 
parsing of the resolution, and these items together amount to £886. Under 
abstract D, London expenses, there is a saving, owing to re-arrangements, 
of some £957. That is always popular with the shareholders. They like 
the central expenses to be reduced. Well, gentlemen, the outcome of all 
this is that including the amount brought forward from June 30, 1898, and 
the dividend receivable upon the shares held in the Platino Company, and, 
after providing for income tax, the balance to the credit of tlie revenue 
account is £39,204, from which has been deducted £8,037 for interest on 
debentures and debenture stock, £1,079 has been placed to deben- 
ture stock redemption fund, and £9,000 to reserve fund, leaving a 
balance of £21,087. The Directora now recommend the payment of 4a, 
per share free of income tax, for the half-year on the Ordinary shares, 
making, with the dividend paid in November last, 3 per cent. for the year, 


leaving a balance of £1,607 to be carried forward. This 3 per cent. for 
the vear compares with £3. 5s. per cent. for 1897. In the case of shares 
which have been divided into Preferred and Deferred, the 4s. per share now 
recommended will be payable, namely, 33. 9d. to the Preferred shareholders 
(making up the full dividend of 5 per cent. on these shares to Dec. 31, 
1898) aud Sd. per share to the Deferred shareholdera. The iron 
barque “Norna” has been purchased and sent out to Brazil to 
be used as a hulk for ehip's stores and stock cable, and, ef course, 
that increases the expenses for the half-year, but that has been dune 
to ensure future economy and greater facility in carrying out 
repairs to cables. We believe that this step will ultimately result 
in considerable economy, and I may say that it is a step which has been 
advisedly taken after full c naideration, because we believe it will have 
very satisfactory results. The 10th annual drawing of the “A” and “B” 
debentures took place at the Company's offices on January 25th last, in 
the presence of Mr. H. de Meray, Notary Public, when Debentures amount- 
ing to £19,000 were drawn. Of these £8,500 “A” and £9,600 B had 
already been exchanged for debenture stock and the bal«nce, namely, 
£700 “B” debentures, have since been paid off at par. With regard to 
these old debentures, most of them have been exchanged, only we are 
obliged, in order to maintain the rights of the few holdera of debentures 
who declined to exchange, and continue to hold this kind of security, 
to deal with them the same as though they were all in existence, 
and so we have to draw for the whole number. The dividend warrants 
will be posted on May 10th, and I may add that the auditors will submit 
themselves for re-election at this meeting. I beg to move the adoption of 
the report and accounts and the payment of the dividend as set out in the 
report. 

Mr. D. H. GOODSALL seconded the resolution, which was carried unani- 
mously, without discussion. 

The auditora were then re-elected, and a vote of thanks t» the chairman 
and directora terminated the proceeding». 


London Platino-Brazilian Telegraph Co. (Limited). 


The twenty-first ordinary general meeting of the shareholders of this Com- 
pany was held on Wednesday, under the presidency of Mr. W. S. ANDREWS. 

The SECRETARY (Mr. E. Steer Hodson) read the notice calling the 
meeting, and the report of the Directora was taken as read. 

The CHAIRMAN said, Gentlemen, the total earnings for the year 
1898 amounted to £35,288, comptred with £25,184 for 1897, showing 
the satisfactory increase of £11,104 in the past year. The total 
expenses amounted to £8,312 against £6,906 for 1697, an increase 
of £1,406. The only item in the accounts needing notice is the 
amount of £6,539 placed to reserve, and this was found to be neces- 
sary because we were falling rather below the amount required. 
Inc'uding the amount brought forward, and after providing for income 
tax, the balance is £28,549. From this has been deducted £6,000 for 
Debenture interest and £10,525 for an interim dividend of 58. 6d. per share 
in respect of the half-year ended 30th June last. After placing £6,539 
to reserve there remains £5,675, and the Directors recommend that a tinal 
dividend of 1s. 6d. per share be paid, making 34 per cent. for the year, 
and that £2,859 be carried forward. It may be remarked that the share- 
holdera received £11,264 for dividend in 1897, whereas they received laat 
June £10,325, and we now propose to distribute £2,816. This will make 
78. a share for 1898, as against 63. for 18? 7. The dividend paid for 1898 
is the highest that has been distributed by this Company since 1891. 
At the same time, we have placed an adequate amount to the reserve 
fuod, which will tend to increase the stability and assure the future 
prosperity of the Company. I now move the adoption of the report and 
accounts, 

Mr. D. H. GOODSALL seconded the resolution, which was carried 
unanimoualy. 

The retiring auditors, Messra. Deloitte, Dever, Griffiths and Co., were 
re-elected, and the proceedings terminated. 


West Coast of America Telegraph Co. (Limited). 


The second ordinary general meeting was held on Tuesday at 
Winchester House, Old Broad-street, under the presidency of Mr. J. 
DENISON- ENDER. 

The SECRETARY (Mr. Fred. L. Robinson) having reai the notice 
calling the meeting, 

The CHAIRMAN said : Gentlemen, the gross income of the Company 
for the year 1898 was £25,080, as against £25,773 for the previous 
year. The traffic, therefore, has unfortunately shown no increase. 
After providing for the working expenses, £18,840, and the ioterest 
on the Four per Cent. Debentures, the net balance of profit was 
£239, and adding the £34 brought forward from the previous year, 
there is a balance of £273 to be carried forward. The chief item is, 
of course, the expenses, which, as I have just mentioned, amounted 
to £18,840 last year against £19,476 in the previous year, so that the 
expenses were a little less in the past year. Tnere has been no improve- 
ment in trade on the West Coast generally. The Board are doing all 
they can, but what we really want is a steadier exchange. If we could 
get a steadier exchange, busine:s would naturally revive, because when 
there is an exchange which is moving up and dowa it causes business 
to be speculative and difficult to carry on. We also want a better 
feeling to exist between the Argentine Republic and Chili, but this, I 
am glad to say, seems now to have been established. If the relations 
between those two States would settle down permanently, and a 
really good feeling exist between them, without any talk of diplomatic 
differences and ao on, we should certainly get an improved condition of trade. 
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In a Company such as this, where the traffics are low and really insufficient, 
what we have to look to is the expenses, and 1 think that this matter has 
been taken in hand by your Directors for the last two or three years. I 
can safely say that it is impossible to reduce the expenses further. 
The chief item is the cable-repairing ship. During 11898 there 
were only two repairs for her to carry out, but if there 
were no repairs we should be obliged to keep that ship ready ; 
and we cannot charter her or earn any money with her because at 
any moment the cable might break, and the vessel would have to 
go and repair it. A cable repairing ship is an enormous cost to 
any telegraph company. I do not think I have anything further 
to add. I cannot hold out to you any bright prospects, but if a 
better feeling should prevail between Chili and the Argentine 
Republic, and if exchange should be steadier, I hope that we shall benefit 
by it. Ishall be glad to give any further information that may be desired. 
I now move— 

4 That the report and accounts for the ycar ended December 31, 1898, be 
received and adopted." 

Sir ALBERT J. LEPPOC CAPPEL seconded the motion, which was 
carried unanimously ; and a vote of thanks to the Chairman and Directors 
terminated the proceedings. 


Brockie-Pell Arc Lamp, Limited. 


The third ordinary general meeting of this Company was held in London 
on Monday, the Right Hon. Lord SuFFIELD presiding. 

The SECRETARY (Mr. W. J. G. FitzGibbon) having read the notice 
convening the meeting, 

The CHAIRMAN said: Gentlemen, before moving the adoption of the 
report and accounts I wish to say a few words to you. Many circumstances 
have prevented our being able to present to you as satisfactory an account 
as we would wish, cr which you may fairly be entitled to consider as satis- 
factory, of the past year's working. I am proud to say, however, that 
from the point of view of the Directors the business has been extremely 
satisfactory. We have met with no end of difficulties, which I am not 
going to weary you by recapitulating. Some of these you have heard 
about, and some you have yet to learn of, but these difficulties we certainly 
have had. We have contended with them, and have practically triumphed 
over them. We all went into this undertaking with the hope that we 
should make a large success, and 1 see before me quite plainly that in the 
course of time—not, perhaps, immediately—we shall be able to show a 
much better state of affairs. For this improvement, Iam bound to admit, 
we are greatly indebted to our friend Mr. Shrimpton, who was appointed 
at a rather critical time by a committee of the largest shareholders to take 
the place of the late Managing Director, Mr. Pell, who found himself from 
circumstances with which some of you are acquainted, too old to manage 
the affairs of the Company, or at any rate, if not too old, that bie 
other engagements prevented his giving that attention which he felt in 
hia heart was necessary to carry on the business of the Company success- 
fully. In connection with our other difficulties I may tell you that our 
Vice-Chairman, Sir F. D. Dixon-Hartland, has given me great assistance, 
which owing to his long business habite and capacity have proved of great 
value, and similar assistance has been rendered by other members of the 
Board. We have worked very hard, and I may say that since I have 
entered into business matters I have never taken so much trouble in any 
concern. One of our difficulties has been that the firm who held licences 
from Messra. Brockie and Pell (I mean Messrs. Johnson and Phillips) have 
given us infinite trouble. We hold that they pirated the invention of 
Mr. Brockie which was purehased by this Company and have aold it as 
their own, and out of good feeling on the part of someone, or mistaken 
feeling with regard to them, they were not prosecuted as we think they 
should have been two years ago. 

Mr. CRISP: You mean that legal proceedings should have been taken 
against them ? 

The CHAIRMAN : I mean that legal proceedings were not taken out 
of regard to their old position. Finally, however, we were com- 
pelled to take such legal proceedings, and we have obtained a judgment 
uf the Court which will in future secure our rights in connec- 
tion with Brockie-Pell lamps sold by that firm. After all, one of the 
main things in which you are interested is the number of orders 
which we have received for our manufactures. In 1897 we had 535 orders, 
in 1898 831, and in the first four months of 1899 358. As to the value of 
these ordera, in 1897 we sold £9,609 worth of lamps, and in 1898 £17,255 
wortb. Ithink these figures bear out what I have already claimed, that 
this Company is in a fair and prosperous condition, and that it is making 
fair progress under all the circumstances, as we have been working uphill 
for a considerable time. Under the present management, if we are left 
alone, I believe we shall make this Company a great success. I will 
conclude by moving “ that the Directora' report and accounts for the year 
ended December 31, 1898, be adopted." 

Sir F. D. DIXON-HARTLAND seconded the motion, and said he would 
wait to hear any remarks that might be made by shareholdera before 
expreseing his views as to the position of the Company. 

Mr. A. LEES WAUGH said he intended to propose that the Directore' 
report and accounts be not adopted and that the present Board of Directors 
be asked to resign. If those who were opposed to the present Board had 
had a longer time they would have issued proxies and have asked for the 
support of the shareholders. The Directors spoke of a large improvement 
in the profits and management which hardly led up to the result that there 
had been a further loss of £1,496 on the year's operations, bringing up 
the total loss to £6,086. He asked what was the meaning of this 
continued loss of money coincidental with the conditions and growing 
demand for the lamp, the sales of which for 1898 showed an increase 
of 70 per cent. over 1897. The loss he referred to had occurred, notwith- 


standing that the Company had received £500 in cash for patent rights, 
which was a clear profit and would not be received again. There had also 
been received, in respect of infringements, £675, all of which had disap- 
peared ; and the total loss for the year, including these two items, 
amounted to £2,600. With regard to the services rendered by Mr. 
Shrimpton, he noticed that the Directora spoke very highly of these. If 
with all this energy the result had been so unsatisfactory, it seemed a 
poor outlook for the shareholdera. Including the figures he had mentioned, 
he held that the ratio of loss for the past 12 months had been about the 
same as that for the previous 17 months, notwithstanding the improvement 
which the Directors claimed had come over the Company's affairs. With 
regard to Mr. Shrimpton's appointment, he thought it strange that a 
gentleman should be called in at a high salary to take the management 
of an electrical business, who had no knowledge of electrical matters or of 
electricity. He might be one of the best business men under the sun, but 
he had no practical or theoretical knowledge where such knowledge was 
most essential. He found that instead of Mr. Shrimpton being an electrical 
engineer he was one of the gentlemen whose name figured in the pro- 
spectus with the Association of Underwritera with whom a contract had 
been entered into prior to the formation of the Company. He therefore 
entered his strong protest against the appointment of a gentleman possessing 
no technical knowledge whatever, and he felt that such an appointment 
was to the detriment of the Company. They were told in the prospectus 
that the Company had purchased the Brockie-Pell lamp and also that Mr. 
Brockie's services had been retained for a term of five years. He held 
tliat à much smaller body of Directors could manage the concern with the 
aid of an electrician and an engineer to superintend the manufacture of 
their lamps. He asked the shareholders to support him in refusing to 
adopt the report. 

Dr. FAGAN thought that before the report was adopted or rejected, 
the shareholders should know whether Mr. Brockie had resigned his 
position, and if so for what reason. l 

Mr. W. BONER seconded Mr. Waugh’s amendment. 

Mr. CLEMENTS said that if Mr. Brockie were present he was sure the 
shareholders would be glad to hear him. He would like to know to what 
cause was attributed their failure to sell the foreign patents for their lamps. 

Mr. JAMES BROCKIE said : I wish to make a short statement, and it 
is simply this, that I have no fault whatsoever te find with our Directora, 
except that occasioned by the elimination by them of the technical 
element from the business altogether by having waived in writing the 
authority of your engineer and his control or management of the works 
and the design of the lamps. The Company did not want a dual control 
with Mr. Pell as Managing Director and the speaker as engineer. Technical 
men must be left to attend to the technical part of the business and the busi- 
neas men might then be left to attend to that branch. He had the greatest 
admiration of Mr. Shrimpton, but he thought a great mistake had been made 
in his appointment. He thought the salaries of the Directora, although only 
half what was allowed by the articles, were still, under the circumstances, 
very high and onerous, and he thought men could be got toserve the Com- 
pany for a lower fee. If he had read the articles of association he should 
not have had anything to do with them. His knowledge of Company 
matters was very limited. He had tried all he could to benefit tbe Com- 
pany, but had been practically debarred from fulfilling his duties and obliga- 
tions under his agreement because all authority had been taken from him. 

Dr. FAGAN said he regretted to see that friction existed, but the Board 
had had a difficult task to accomplish, and it was not right that they should 
swap horses while crossing the stream. He did not consider a technical 
man the right sort of person to have charge of works like theirs, but rather 
a man with commercial knowledge and experience. He would like to move 
that two Directors and one Managing Director were sufficient to conduct 
the Company's affaira. 

Sir F. DIXON-HARTLAND, replying on behalf of the Board, said it 
was always a difficult matter for any Director to come before a body of 
shareholders, however hard the Board may have worked, when the result 
is not satisfactory. He admitted that it was perfectly reasonable that 
shareholders should be diseatisfied with a balance sheet which did 
not show a profit, and he took no exception to the remarks which 
had been made about the Board. There was no wish on the part 
of the Directors to keep in office, but they felt that under their 
management the result of the Company's work had not been as satisfac- 
tory as they would desire, and would like, as a matter of pride before 
vacating their seats, to bring the Company into a more satisfactory 
position. With regard to the £500 mentioned by Mr. Waugh, that was in 
the last balance-sheet ; and as to the £675, they were, of course, obliged to 
incur heavy legal expenses, which would reduce this amount considerably. 
The whole existence of the Company depended upon their patents being 
maintained, and, until that point was settled, money could not, with 
justice, have been spent upon making the Company the great success they 
all wished it to be. The report stated that the inadequacy of the Com- 
pany's works to cope with its growing business was proving a serious 
difficulty, and the Directors were carefully considering the establishment 
of larger and more suitable premises. They could not take larger works nor 
increase their business until they felt that their patent rights were fully 
established, and that queation was only settled a few daysago. The friction 
which existed between the engineer and the Managing Director had unfora 
tunately been the cause of the trouble ever since the Company existed. Mr. 
Brockie and Mr. Pell had never got on. Mr. Pell found his situation was 
made so uncomfortable for him that he could not stop as Managing Direc- 
tor, although he was under agreement to hold that position for five years, 
and he gave that position up rather than remain. Mr. Brockie did not 
get on with Mr. Shrimpton any better thau he did with Mr. Pell, and 
the Directors felt it was impossible to have the Company given 
over to the charge of the engineer. He believed Mr. Brockie was 
a clever mechanician and understood inventions but he was not a com- 
mercial man. Mr. Shrimpton, who had been appointed Managing 


104 


THE ELECTRICIAN, MAY 12, 1899. 


Director, was connected with the foundation of the Company, and the oply 
reason for hia acceptance of the position of Managing Director was that he 
wished to see the Company a successful one. Mr. Shrimpton had offered 
to take half the fees as the Board had done, and instead of getting £800 a 
year as Mr. Pell had he is getting only £400. The only officer of the 
Company who declined to enter into this arrangement for the reduction 
of his salary to one half was Mr. Brockie, who had, however, consented to 
the reduction of £150 for one year, and after that he was to go back to 
£600 a year, whether the Company was a success or not. It was true that 
Mr. Brockie was told not to interfere with the management of the works. 
As to their foreign patents, of course, when the Company was not working 
successfully they hai not the same chance of selling their patents, but the 
day would come when they would be able to do so. The real question 
to be settled was whether the shareholdera wished the Directora to manage 
their affairs or Mr. Brockie. 

A long discussion followed, in the course of which Mr. SHRIMPTON 
explained his position and the reasons which decided him to accept the 
position of Managing Director. 

The resolution for the adoption of the report was put to the meeting, 
and the Chairman stated that there were 29 in favour and 32 against, and 
that the Directors demanded a poll, which would be taken immediately. 

The result of the poll was that, approximately, 27,000 votes were given 
for the adoption of the report and accounts, and 21,000 against, and the 
Chairman declared the resolution carried. 

The Chairman, Lord Suffield, was then re-elected a Director, the 
auditors, Messrs. Mellors, Basden and Co., were reappointed auditora, aud 
the lengthy proceedings terminated. 


New General Traction Co. (Limited). 


The third annual general meeting of this Company was held on Monday, 
Mr. Francis Pavy presiding. l 

The SECRETARY (Mr. A. de Turckheim) read the notice convening the 
meeting. 

The CHAIRMAN, in moving the adoption of the report, said the gross 
profits were £17,517, and with £4,312 from last account amounted to 
£21,829. From this the expenses amounted t) £4,495, and they were 
thus left with £17,554 net profit; £2,122. the balance of expenses of the 
issue of the Preference shares, had to be deducted, which left them with 
£15,212, and the Board recommended the payment of a dividend 
on the Preference capital— £150,000 was outstandiny—at 6 per cent., 
leaving £6,212 to be carried forward, against, £1,435 on the previous 
occasion. The Company had not launched out into many schemes, and 
had taken nothing in hand but what, to the best of their ability, the 
Directors considered likely to be profitable and creditable to the Company. 
The Company had interests in three undertakings—the Douglas (Isle of 
Man) Tramway, the Coventry lines (the new portion of which would, they 
hoped, be open in a month or five weeks), and the undertaking at Norwich, 
which was much larger than that at Coventry. The two first-named of 
these ventures were showing satisfactory results, and he hoped that before 
the year was out that the Norwich undertaking would be opened. The 
Company had at Norwich adopted the Westinghouse system. He had been 
for many years connected with Westinghouse Companies, and for some 
seven or eight vears had bad control of the Westinghouse Electric Co., which 
was started quietly in London, and had made great progress. Their Company 
could not go on with the works he had mentioned without capital to meet 
all requirements. "They did not want to throw away the profits which the 
Board considered the Company was almost certain to obtain, otherwise it 
might have been possible to close the contract with Coventry, and have 
made an issue of Coventry shares, and the same applied to Norwich. Thus 
the Company could have recouped some of its capital outlay, but the 
Board had faith in their ventures and a large interest in the 
companies, and the Directors preferred to go on and complete 
the works, and give evidence of its success This being so, it was 
necessary to have the capital to go on with, Last year the Company 
spent on works £132,713, and on the other side of the account the 
Company had loans outstanding. The Company, he should add, had 
taken another contract for work in the outskirts of Philadelphia, which 
he hoped would be as profitable as their home ventures. The Board came 
to the conelusion that it was desirable to issue capital iu the form of 
Preference shares, and he asked the shareholders’ sanction to that 
procedure, as he had every reason to believe the Company could use the 
money profitably. It had been suggested that it was desirable that the 
Preference share dividend should be paid half-yearly inst ad of yearly. A 
year was a long time for a man who bad invested his money to wait without 
auy interest, and they would try and arrange to pay the dividends every 
six months, He then moved the adoption of the report. 

Baron EMILE B. D'ERLANGER seconded the resolution, which was 
unanimously carried, 

Resolutions, approving the dividend, re-electing the Hon. Arthur G. 
Brand as a Director, and reappointing the auditors, were agreed to. 

Meetings of the Preference and Ordinary shareholders were then held, 
at which resolutions were passed approving the creation and issue of 
20,000 new 6 per cent. Preference shares of £5 each. 

An extraordinary general ineeting was subsequently held, and a resolution 
adopted authorising the Directors to inerease the capital accordingly. 


AUTOMATIC TELEPHONE CO. (LIMITED).—An extraordinary general 
meeting of the shareholders iu this company was held on Friday, when the 
resolutions passed on the 6th and reported in our issue of April 7, were 
confirmed. Mr. A. W. Cohen protested against the legality of the meeting, 
aud demanded a poll on behalf of himself, Mr. Max Margowski, and others. 
The poll will take placeonthe 12th inst., at noon, at Winchester House, E.C. 


————ñ—ñ—‚äkẽͤ 


ELECTRIC TRACTION IN THE TRANS VAAI.— At the annual meeting 
of the Transvaal Goldfields, last week, the chairman said that they had a 
large interest in the Pretoria Tramway Co., and the laying of the firat 
section of their lines was recently completed. Although horses were at 
present employed, everything had been arranged for workiug the line 
electrically. They had a concession which gave them the preferential 
right to employ electric traction. 


GANZ AND CO. (BUDAPEST). — At a meeting of this company recently 
held at Budapest it was announced that, although the gross turnover for 
1898 amounted to 17,000, COOfl, against 12.000, 00fl. in 1897, the protits 
had not increased in proportion. A dividend of 100fl. per share was 
declare. 


GENERAL ELECTRIC POWER CO. (OF 8.A.R.).—At the meeting of 
shareholders, held on March 30 at Johannesburg, the directors’ report 
(whick was adopted: s'ated that the company was formed for the acquisition 
of an electrical concession for supplying electricity for motive and other 
purposes to the Simmer and Jack and surrounding mines. The concession 
had been duly ceded to the company, aud they were now supplying electric 
current for motive power, lighting, and domestic purposes to a number of 
companies and townships. 


OSWESTRY ELECTRIC LIGHTING AND POWER CO. (LIMITED).—The 
directors’ report for the year 1698 states that the net profit amoun:ed to 
£244. 2s. 4d., which provides for a dividend of about 5 per cent. on the 
capital, but the «directors considered that the formation of a sufficient 
reserve fund was of more importance, and recommend a dividend at the 
rate of 4 per cent. for the past year, aud that £45 be added to reserve. 
During the year 21 new customers have been connected, and the percentage 
of the cost of generation and distribution upon the total amount received 
for current supplied had been further reduced. 


s * 


NEW COMPANIES, STATUTORY RETURNS, &. 


—— 

BELLISS AND MORCOM LIMITED).— This company was registered on 
May 3, with a lcapital of 500.000, in £10 shares (of which 15,000 are 
Preference), to acquire the business carried on at Birmingham and el-e- 
where by G. E. Belliss and Co. (Limited), and to carry on the business of 
mechanical, hydraulic, marine, electrical and general engineers engine 
and boiler makers, metal founders, motor car builders, Ke. The first 
directors are: - George E. Belliss, Alfred Morcom, and Albert E. Seaton. 


BUENOS AYRES ELECTRIC TRAMWAYS CO. (LIMITED).— This company 
was registered on. May 3, with a capital of £350,000. in £5 shares. (of 
which 55,060 are £6 per cent. Cumnilative Preference), to enter into an 
agreement with Mr. Charles Bright, to construct, project, purchase, take 
on lease, or otherwise acquire in the Argentioe Republic or elsewhere in 
South America, tramways, light railways, cars, omnibuses, engines, rolling 
stock, electrical and other plant, machinery, &c., and to carry on the busi- 
ness of carriers of passengera and goods, van and omnibus proprietors, 
tramway aud light railway proprietors, suppliers of electricity, electricians, 
electrical and mechanical engineers, &c. The first subscribere, with one 
share each, are: —C. H. Bennett, H. Slack, N. Sellar, R. G. Fudge, J. Oliver, 
T. G. Chance, and J. J. Scott. 


COMPAGNIE GENERALE DES TRAMWAYS ANVERSOIS.— This company 
has recently been registered with a capital of 10,000,000f. The company 
is to acquire all the tramways in Antwerp. 


MAXIM ELECTRICAL AND ENGINEERING EXPORT CO. (LIMITED).— This 
company was registered on May 6, with a capital of £100,000. in £1 shares, 
to act a agents for the sale in Australia, Asia, Africa, or elsewhere, of all 
goods manufactured by the Hiram 8. Maxim Electrical Corporation 
(Limited), or by J. F. Pease and Co. (Limited, and to carry on the business 
of electricians, electrical and mechanical engineers, suppliers of electricity, 
and manufacturers of and dealera in all kinds of electrical apparatus. The 
first subscribers, each with one share, are :— Jules De Meray, M. Devenish, 
A. H. English, Hiram S. Maxim, M. Lachmann, R. Peace, and G. Terrell. 

NEW LIGHT CO. (LIMITED).—This company was registered on May 5, 
with a capital of £2,000, in £1 sharea, to acquire the business now carried 
on by William J. Short at Birmingham, and to carry on the business of 
bellhangers, electrical and general lighting and heating engineers, &c. 


CITY NOTES. 


— 

MEMORANDA.— Bank rate 3 per cent. (since Feb. 2, 1899). Price of 

silver 28 ed. per oz. (May 11).  Cousols (24 per cent.) 110—110} for 

money, 1104—1104 for account; 23 per cent. 105$—1033 (May 11), 

Stock Exchange Settling Days: Consols, June 1; Stocks and Shares 

Continuation Day, May 29; Ticket Day, May 50; Pay Days, May 12 and 
31; Mining Share Carry over Days, May 27 and June 12. 


AKTIEN-GESELSCHAFT MIX AND GENEST (BERLIN).—A dividend of 
10 per cent. for the past year has been declared. 

AMERICAN COPPER COMBINE.— According to a Reuter's telegram, the 
total subscriptions received for the Amalyamated Copper Co. represents 
$412,000,000 (about £82,400,000). 

BRITISH ELECTRIC TRACTION CO. (LIMITED).—The Directors have 
decided to allot to the Preference and Ordinary shareholders on the register 
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on April 27 15,000 of the new £10 Ordinary shar 2s at £15 per share, in the 
y ropurtion of one new thare for every four Ordinary or Preference shares 
held. 


CAMBRIDGE ELECTRIC SUPPLY CO. (LIMITED).—Mr. 
Swinton has joined the board «f this company. 


ELECTRIC TIMBER SEASONING AND PRESERVATION CO. (LIMITED).— 
During the week this company has invited applications for 60,000 Six per 
cent. Cumulative Preference shares, and 15,000 Ordinary shares of £1 each. 
The directorate includes Mr. W. Claude Johnson (of Messrs. Johnson and 
Phillips, who sre to act as electrical engineers), the consulting electrical 
engineer being Mr. W. H. Massey. 


W. T. GLOVER AND CO. (LIMITED).—Application is invited for an issue 
at par of £60,000 Four-and-a-Quarter per cent. Firet Mortgage Debenture 
Stock in this company (part of a total authorised issue of £100,0(0 
Debenture Stock), payable 10 per cent. on application, 40 per cent. on 
alletment, and 50 per cent. on June 22. The p ospectus of this issue will 
be found on another page. The Company has a ebare capital of £250,000, 
in 100,000 Five per cent. Cumulative Preference shares of £1, and 150,000 
Ordinary shares of £1 (50,000 unissued). The Debenture Stock now issued 
is to be paid off at par on July 1, 1919, subject to certain reservations as 
set out in the prospectus. "This stock forms a first floating charge on the 
undertaking of the Company, and is further secured by a first mortgage of 
the freehold and leasehold properties. A certificate by Messre. Edwin 
Guthrie and Co. shows that the business has steadily progressed, and that 
tbe profits have increased in proportion. Those for the year ended 
December 31 showing profits of £17,103. 15s. 9d , which admitted of the 
payment of the full dividend of 5 per cent. on the Preference shares ; a 
dividend at the rate of 8 per cent. on the Ordinary, putting £3,000 to 
reerve, paying the managing directors’ ealaries, and carrying forward 
£1,190. 74 11d. Messrs. Wheatley Kirk, Price aud Goulty valued the 
works, machinery, plant, &c., in 1898, at £45,755. 5s. 4d. The Company's 
ii creasing busin2ss necessitates a considerable extension of the works, aud 

for this purpose suitable freehold land has been secured. The list of 
applications will open on Tuesday next, May 16, and will close on or before 
3 o'clock of Thursday, May 18. 

MEASURES BROS. (LIMITED).—A prospectus was issued this week 
invitiog subscriptions to capital in Measures Bros. (Limited), an old- 
established manufacturing firm of iron and steel girders, joists and general 
constructional steel and iron work. It is stated that, immediately upon 
the issue of the prospectus, there was a rush to subscribe, and that, ulti- 
mately, the capital was subscribed between 20 and 30 times over. 


REUTER'8 TELEGRAM CO. (LIMITED).—The net profits for the year 
ended Dec. 31 last enable the directors to declare a dividend of 88. per 
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share, equal to 5 per cent. (free of tax) for the year. This will absorb 
44, 994. 168. 8d. After adding £1,000 to reserve, E29. 58. is carried forward. 

SOUTH AMERICAN CABLE CO. (LIMITED). — The numbers have been 
published of 76 £100 debentures of this company, which have been drawn 
for payment at par on June 30 at the National Bank of Scotland. 

STOCE EXCHANGE NOTICES.—T! e Stock Exchange committee has 
been asked to appoint a special settling day in 125,000 Six per Cent. 
fully-paid £1 Cumulative Preference shares (Nos, 1 to 125,000) of Aron 
Electricity Meter (Limited), and 200,°00 Vendors’ Fully-puid £1 shares 
(Nos. 8 to 200,007) of the Hiram S. Maxim Electrical Corporation ( Limited), 
and to allow 12,000 £5 fully-paid Ordinary shares (Nos. 1 to 12, COO) and 
£50,000 Four per Cent. Debenture stock of the Smithtidd Markets Electric 
Co. (Limited), to be quoted in the Official List. 

WEST INDIA AND PANAMA TELEGRAPH CO. (LIMITED).—For the 
half-year ended December 31 last dividends of 6s. per share on the First 
and Second Preference shares and 2e. 6d. per share on the Ordinary shares, 
free of income tax, are recommended, carrying forward £4,920. The 
estimated traffic receipts for the half month ended April 30th were £1,932, 
compared with £3,717 in the corresponding period of 1898, the latter 
receipts being abnormal owing to the late war. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


| "m | 

iiis i Week B | Ine, | No. | AGGREGATE. 
d (7 [weeks| Amount. r 55 

: 1899 E E | £ £ 
Birmingham Tramways, May 6 |4095 + 349 17 69,06 |+ 5,497 
Blackpool Corporation. „ 4 | 246 ＋ 67 5 1435 f 133 

Blackpool and Fleetwood, „ 6 419 | 18 4,860 -— 

Bradford Corporation. „ 7 354  .. 58 10,549 cae 
Bristol Trams & Carriage} „ 5 2,815 |4 337 18 47206 |+ 2,718 
City & South London Ry „ 7 995 . 31 19 20353 /4+ 622 

Dover Corporation „ 6 151 j+ 21 5 885 day 
Dublin United ........... „ 8 T75!+ 321 18| 12074 |+ 4,306 

*Glasgow Corporation. „ 6 | 8,961 {+ 889 M E 

Liverpool Corporation | 

Aigburgh Vale Route Apr. 29 365 | ... 1 363 ; 

Dingle Route „ 29 258 .. | 24 12151 | .. 

Prince's Park Route... ,, 29 | 365 . 0 15 4,888 © 
Liverpool Overhead Rly.. May 7 1,425 - 78 19 25580 |- 858 
*Sheffield Tramways..... „ 7 1,3502 + 319 18 21,886 + 4,847 
South Staffs. Trams. „ 5 678 ＋ 51 18 11095 + 434 


* Partiv electrical. 


ELECTRICAL COMPANIES' 


| | PREVIOUS Prioe RATE PER 
— AMO UTE.: RART NAME, WEEK'S PRICE | Wednesday, | CENT. 
SHARE. | DEND. | May 3. | May 10. YIELDED. | 
TELEGRAPHS. ic 
£124,400 108 4% |*African Direct Telegraph 4% Mort. Deb. (re d). 100 1€4 100 104 316 11 
25, 10 e. Amason Telegra 662 „ „% eo owo: we eee Gb O QD» e» 8 8 4 ee 
£195,000 100 bx Do.  6per t. Debentures ~ a a a æ = = =- 87 92 90 94 6 8 8 
2875, 27 ce 15.0 | Anglo-American =e. «„ 61 c4 co 28 51 6 
£8,62,4C€| Btoeck | 18/) De. Terre auum 12 1. 129 12 7189 
$6 5 151 10 8,0 Bresilien Sul maine „44 158 152 16) 151 é 811 
5, 100 6% „% Dc. 5 Fer Cert. Debs. (2nd Een en, 194) —..) 110 114 110 114 479 
10,010,000} $100 913 | Ocmn eros (able Os pit al Sto 185 195 188 195 421 
41,866,141] k tock do Do. (4 per Cent. Debentore Stock 104 146 4 1X0 815 6 
16. 10 Outs Submsrine Ordinary (Deferred) æa aaa.. 9 10 9 10 8 0 0 
c. eco 10 16/0 1 erence 10 per cent 1t4 181 181. 103 6 2 7 
319.981 5 3/0 Direct Spanish (Ordinary) = a=- ~ maaan oe. é b é 6 400 
8, co0 6 5/0 o. 10 f er Cent. Oo mu Pref: renos .9& 10 9) 103 415 8 
£30,000 60 437 Do. ( rer Cent. De bei ture 1002 109K 167% 0X 1 211 
tO, sit 20 0 Direct United States Oat le 44 11 134 11 113 613 1 
£120,000 100 44 Direct West Ir dia Cable 43 Reg. Deb. (red) ....| 102 105 K2 165 470 
E, 000, O 0 k 5% Resten Ordinary. wee m o mo wanwe.-.| 161 166 16 161 478 
41, 796,000 Stock 84X Dc. I 1 Cent. Pref. Stock H1 104 100 104 874 
1,482, 24 8 Stcch 4 * Lo. ( per (ent. Mert. Der. St eck (red.) 120 125 119 123 8 6 1 
20, 0 M ' * Do. b per Cent. Det er tures, 1199 a m 22. o JO x8 101 104 117 4 
250,600 10 e Besterp zieren id 16 164 16 16} 4 410 
£320, Btcck 4 To. ( per Cent. Leber ture Stc mo m 122 127 111 125 1 48 
Ele, u. 160 5 * To 8 p. c. (Austlr. dc v. Bu b.) Deb.) 9u (reg.) 99 108 100 104 417 4 
£64,400 100 b Do. ann „55 ĩ˙ ee — E 100 103 101 1C4 417 4 
£ 700. 166 62 Hos ten ard 8.4fricon 6 p.c. Mos. Deb. 180 (reg.) 99 108 lu 14 4:7 4 
224,500 100 5 Do, (Bearer) . æa. =m.. a as an = 100 103 101 104 117 4 
( 10 4i To. «4 Mertgage Det ent ure s 1100 .. 102 105 102 108 817 8 
U, (ce 16 47 Dc. ¢% Mavrthstul.Debi. 10d.) 12% 1X 102% It 815 2 
126, 10 2,6 6kte Telegiagh snd Trut.. 2 me me we we li 12 111 12 4 55 
150,142 10 t/u o. O0jerCunt. P eft rence o lt 16 15 76 8 :4 10 
130, (( 10 15;t 81e 0 Kot) err «fCcp nb gen 81 52 81 $13 8 8 6 
4282, (00 140 41% Esa & B. rncdac: ble 4), lat Mert Deb. (red) 100 103 100 143 1 9 8 
1141 16 13,6 SECC RUIOL D mma me mmm + ohh 67 60 67 (0 48 4 
LJ 1€0 ( Lot cen P): tir c- Bras nen 61 Gant. Dets., 104.) 108 111 “sg 111 6 8 1 
&10t,LLÓ 160 ` Pacifc å Buoccpean TL XG ar. I ebe. u ee 16 108 15 N8 814 5 
11,8 f, EeuntitB wa æm a o mm ap un. eco we CO GO Ge D aa oe 7 7 8 6 0 0 
8, 8100 Oert.| 6% Rul marire Cables iu wane am mwn wwe we 130 135 117 189 $11 3 
18,0 10 è West 4fricin Telegiaph won meen maa om 24 8j ry | 84 m 
£2.u (00 160 5% “ Te. Byer Cent. Det ente ria ed.) æa.. 99 10x 99 102 418 0 
80,008 3j - Weit Coast (Ame 1 1 i 1 "i 
ÆN VLUU Its 4% „ Iv. áge: Cent. Deben a.:! 108 X6 108 X6 815 9 
£8,521 10 1,6 Wert India ard Pan w enw ancaman.. 2 24 2 2] "E 
34 563 10 6,0 Do. e le Cent. lat Pi ef ei o 11 111 101 113 5 6 8 
4,669 16 6/0 Do. Oper Cent. ird Freferei aa 9 10 9 10 6 0 U 
&£t0 C00 160 b% ( Do. 5 ker Cent. I ebe ru res 105 18 105 18 418 3 
i ity 15 6,0 Westem rd Brsailian Ordinary m æ a= cama «. 123 18 12? 18 411 8 
83,129 73 80 Lo. 5 1er Cet. Ireie z. d Ordinary wam.. t4 8 84 83 4 58 
85.) 1778 1,8 Do. Deferred Ordinaiy ...——----—- 4 í 4 sò "B 
£299, 1 Stock eX |* Do. 4 per Cent. Debenture Stock.. 106 19 106 10? 85 10 
£154,116 o 6x |* Weatern Union 6 per Oent. Sterling Fonds (red... 100 | 105 100 106 514 3. 
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DIVIDENDS DUB, 


January and July .. 
June and L’ecemher.. 


Feb., Moy, Aug., Nov 


Mar., June, Co’., Deo 
Jur e ard been ber 
Jr., Ape. July Oct. 


Febri sry a dárg st 
Apen and O & ber. 


n [] 
Jant wy and J 
Jan. Apr., July Oct 
June and December.. 
Jan., Apr., July, Oct. 


17 . 
May srd Ncw mber 
Fet rosiy & Augwt 
Jar., Apr., duly, Oc t. 
Te bi un y & At grit 
Ja nt ary and July .. 

» LII 

17 1 


IL L 
Je bei cry & A: gust 
May ad Nev: mber 
Jan., A) r., Ju y, Oct. 


Januay and July ai 


Mey ard N: vember 
Mach & Se; tember 
Jure and December 
Api end O: tober... 


December and July. 
March & September 


2 anuary end July. 
hi) id Nevember 


ze ary and Juy = 


ay ard N: v. mber 


June bnd Deo mber 
Morch & Septem! er 


BUSINESS DONE 
DURING WEEK 
ENDING May 10. 


Highest 


Lowest 


— 


2 1111111181 
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ELECTRICAL COMPANIES' SHARE LIST. 
AMOUNT | LAST !  PRREVIOUS | Price RATE PER ' BUSINESS DONE 
3 OF DIVI- NAME, WEkK'SPRIOB | Wednesday, CENT. DIVIDEND Dus. DURING WREK 
SHARE. | | DEND. Ars MAY 8. May 10. vue] ENDING Mar 10. 
TELEPRON 
Es. & v4 Highest | Lowest 
44,000 £5 4n Oh! Telephone (fully paid) "m «e c (MA "Aum ee a 8 2 8 6 1 ! $ August = an an aœ a a = = 
224 9850 | £1 1(s 1$d. | Consolidated Telephone Const. & Manufacturing 1 à $6415 8 | Jay 2222 BE - 
71.000 1 Š Monte Video Telephone Ord. ææ.» >.. ass.. -| 1 j i | 5 00 | October... eae - - 
84.000 1 :2 Do. 5% Preference............. — —L[— 1 1 j 1 js E 3E - 
$90,000 U 80 | Fatlon a J 14 5 4 6 | 6 0 0 | February & August 41 s} 
15,000 10 en Do. 6 Cent. Cumulative Ist Pref. ——.. 11 13 11 12 | 4 509 " n 124 - 
15,000 10 6/0 Do. 6% Cumulative 2nd Fre... 11 18 11 13 4 5 2 " " 14 11 
250,000 6 9/6 Do. 6% Non-Cumulative 8rd Pre? æ ==- 43 5t 44 6t 415 2 " " 4 413 
1,323,471 | Stoch 847 |° Do. Debenture Stock 84% (red.) 99 102 99 172 B 9 4 | June and December 994 89] 
71,804 1 0,8 Oriental Lae a s a a a Md REESE ER ae i 1 i l 5 0 O | April and October oe, a 
18. 00 5 6/0 nited River Plate 4 5i a 5i 516 3 | JWJ ..........— 4174 - 
£179 947 | Bock 5% 0 De 8 per Cent. Debenture Stock (red. — W4 107 101 107 413 1t | Jane and ber Pa Š 
| ELECTRICITY SUPPLY COMPANIES. 

109,000 1 = Bl'ckh'th & Gr'nw'ch U'st'ct Elec.Lt.Ord.(10s pd.) [| 8 [| $ i -æ = = 
6,000 10 7/93 | Bournemouth and Poole Electricity SupplyOrd — 131 EL 131 1893 216 10 - oa a 
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Pnor. THOMAS Preston delighted the Royal Institution on 
Friday evening last, with a discourse on Magnetic Perturba- 
tions of the Spectral Lines.” The first quarter of the lecturé 
was devoted to a review of pre-Zeeman researches in the 
relation between magnetism and light, special attention being 
directed to the work of Farapay. To Zeeman, however, the 
lecturer gave the honour of having first attributed to their 


true cause the spectral perturbations of a source of light. 


placed in a powerful magnetic field. Previous investigators 
had detected the effect but had adopted erroneous explanations. 


Tre middle and major part of the discourse served to 
elucidate the phenomena of these obscure perturbations. The 
lecturer discussed in language well suited to his audience the 
remarkable concurrence between observed phenomena and 
the indications of theory; passing on to relate how the 
mathematical investigations had successfully shown in what 
direction further research should be prosecuted. Thus had 
the tripling and further re-tripling of the lines been arrived 
at; curiously enough, experiment paying back its debt to 
theor; by now indicating how theory, in its turn, might be 
extended. For, the peculiarities in the behaviour of the 
members of different groups òf: lines appeared incompatible 
with the hypothesis that all tlie lines originated from the 
motions of the same kind of ion. Indeed, it became evident 
that each set of similar lines in successive. groups of lines 
originated from a different ion, there being as many different 
ions in the spectrum-producing atom as in number of 
differently-behaving sets of line. 


. FRIDAY, MAY 19, 1899. 
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SránrTLING as had been the original discovery of the widening 
of the lines, this ultimate discovery of a complex structure in 
the atom of the elementary spectrum-producing metal must 
have filled its discoverer with amazement and delight. Yet, 
Prof. Preston hesitated, and still feels disinclined, to accept 
the conclusion that herein is one more indication of the 
primary unity of the so-called elements. Not without some 
surprise we heard him dismiss this idea as but the dreamy 
speculation alike of the ignorant and the imaginative, or, too 
often in the past, the pretext for cupidity to prey upon the 


superstitious. 
ö — 


However much alchemy may have brought the notion into 
disgrace, modern chemistry and physics—in the hands of 
such men as Lord Kervin and Sir WILIAà Crooxes—have 
gradually yielded an accumulation of evidence that the 
chemical elements are not the ultimate forms of matter; 
but, that as these are related functionally in their physico: 
chemical properties, so are they also related structurally by 
being compounded of the same basic substance, of which 
they are but diversified expressions. In view of the intimate 
correlation of the elements, as regards their properties, any 
other hypothesis of their composition appears almost philo- 
sophically unthinkable, 


In an article which we print elsewhere interesting details 
are given of the manner of crushing the raw materials used in 
carbide manufacture which experience has shown to be most 
advantageous. The subject naturally includes two parts, 
viz., the capital and working cost of the crushing machinery 
and the degree of fineness to which the raw materials may 
best be reduced. It may be assumed that the comminution 


of the lime presents no particular difficulty, but it must be 


allowed that the handling of the coke is less easy. This 
material is hard, though brittle, causes a good deal of wear on 
the grinding surfaces and is apt to produce a quantity of dust. 
Touching this dust it might reasonably be supposed that its 
fineness would be an advantage, and that the object of the 
plant should be to turn out a thoroughly powdered material. 
In practice, however, it is found that comparatively coarse 
crushing, if to an even grain, is better than finely pulverising. 
Thus a complete change in the type of machinery is occurring. 
Whereas early installations employed ball-mills and similar 
fine grinding apparatus, the tendency of present practice is 
to use machines which crush rather than powder, such às 
mills of the coffeé-mill type. These can be set to deliver 
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material of any desired grain, and tolerably free from dust. 
The matter is of importance, because the need for cheap 
power generally causes carbide works to be placed in some- 
what inaccessible places, and the cost of the raw materials 
delivered is & sensible fraction of the total cost. Thus 
wasteful grinding is to be strenuously avoided. 


— — 


THERE is little doubt that, when the London telephone 
system has assumed dimensions adequate for the city of 
greatest commercial importance in the world, the question 
of placing the numerous wires will be one by no means 
easy of solution. Probably the best method will be in the 
employment of cables of wires running underground to 
distributing centres, and of overhead lines (or, in the case of 
large blocks of offices, interior wiring) from each of these 
centres to subscribers within a certain radius. This system 
has proved effective and economical in many English towns 
and abroad, but the problem still remains, in a city like 
London, in which there are already so many pipes and cables 
buried under the streets, how the underground cables are to 
be most conveniently disposed. This will have to be solved 
in the near future, for whether the metropolis is eventually to 
be telephoned by one authority or by two competing 
authorities, there is little doubt that the number of 
subscribers will continue to increase almost, if not quite, as 
rapidly as the additional connections can be made. While 
we cannot express our approval of all the details of the 
conduit suggested in another column of this issue, it is 
reasonable to anticipate that some such subway will have to 
be built. Such a passage might, we think, extend its 
hospitality to electric light wires also, but gas and water-pipes 
should be excluded, owing to the distur bance or even danger 
which would be occasioned by a leakage. 


Two letters in our Correspondence columns this week deal 
with our analyses of electricity works accounts. The letter 
from Mr. Epacouk characterises as unfair our remarks 
concerning the high fuel charge per unit sold at the Kingston- 
upon-Thames municipal electricity works. Mr. EDGcouE has 
misunderstood our comments, and has attached to them a 
meaning they were not intended to convey. Our intention 
was to trace the source of the somewhat high works costs at 
Kingston, and we found that the fuel item was the culprit. 
Absence of further data in the published accounts prevented 
our pursuing the inquiry further, although we surmised that 
the high price of coal was the chief cause of the large cost. 
Mr. Evccome’s letter justifies our caution, for he shows that 
the high price of coal was not the sole reason for the heavy 
fuel item, there having been & large consumption other than 
that for supply to consumers. 

— 

Tue letter from Mr. LokLzv, the borough engineer of 
Hanley, deals with quite a different matter. Mr. Losey 
charges us with the offence of having selected for adverse 
criticism the Hanley concern, while a concern which we 
analysed at the same time, and which was open to similar 
criticism, had been allowed to get off scot free. We admit 
that, in our admiration of the marked improvement at 


Bournemouth during 1898, we paid less attention than we 
might otherwise have done to the weak points of the concern. 
As regards Hanley, however, in the annual report to the 
Electric Lighting Committee, the engineers enunciate the 
following principle: ** By keeping the plant up to a high state 
of efficiency, it is claimed that it is unnecessary to provide any 
further reserve for depreciation than is required by the annual 
repayments of capital account." Far from unfairly criticising 
the financial position of Hanley, we rather discovered 
extenuating circumstances, since, after comparing the repairs 
aud maintenance charges with the average, we said that **it 
may seem that the professed practice at Hanley of keeping 
the plant in a high state of efficiency is probably lived up to. 
We are far from asking any concern to allocate to a fund 
what they do not possess, but there is little good purpose 
served by attempting to cloak a position of necessity under 
the wgis of & principle made to fit. 
— — —-—: . — — 


Cable Interruptions. Date of Interruption. 
Maranhan — Paraau—uꝛ—̃—l eese ee eese serons April 10, 1899 
llo Ilo - Bacolod May 5, 1899 

Public Lighting at Carlisle.—On the lith inst. the streets 
of Carlisle were lighted for the first time by electricity, the 
installation proving a great success. 

Memorial to Heinrich von Stephan.—On May 1 last a statue 
of the late German  Postmaster-General, Heinrich von 
Stephan, was unveiled in tlie court of the post office building 
in Berlin. 


British Association.— Prof. J. A. Fleming has selected 
* The Centenary of the Electric Current" as the subject of 
his evening lecture to the British Association, at Dover, next 
September. 


Marconi Patents in America.—It is announced that a United 
States patent has been granted to Mr. Marconi, protecting his 
invention for preventing interference with messages sent by 
wireless telegraphy. 


Mr. W. H. Preece.—We learn that the portrait of Mr. 
W.H. Preece, painted by Miss Bright, and now on view at 
the Royal Academy, is a presentation portrait for the Institu- 
tion of Civil Engineers. 

German South-West African Cable.—The Note in our issue 
of last week should have read as follows :—Swakopmund, in 
German South-West Africa, has been connected by telegraph 
cable with Mossamedes and Cape Town. 


Institution of Electrical Engineers.—It is announced that 
the Council of this Institution for 1899-1900 has been duly 
elected as nominated. The president for the ensuing session 
will be Prof. Silvanus P. Thompson, F.R.S. The annual 
general meeting will be held next Thursday at 8 p.m. at the 
Society of Arts’ House, Adelphi.: 


The Institution of Mining Engineers.—This Institution 
will hold its annual general meeting in London on Thursday 
next. Among the Papers to be read we notice one by Mr. J. 
A. Longden on “ Alternating Currents and their Possible 
Applications to Mining,” and A New Process of Seasoning 
and Preserving Timber and other Fibrous Substances by 
Means of Electricity,” by Mr. H. Baillie- Weaver. . 

North Staffordshire Electric Tramways.—The official 
inauguration took place on Tuesday last of the North 
Staffordshire electric tramways between Burslem and Longton, 
Other portions of the system are being equipped electrically 
and will shortly be worked in conjunction with the existing 
trolley lines. The system has been operated hitherto by 
steam locomotives, but has been acquired by the Potteries 
Electric Traction Co., with the view of substituting the over- 
head trolley system. 

Protecting Rubber Supply.—The Congo Free State has, in 
addition to its decree of 1892, still in force, which made it a 
serious and punishable offence to kill the rubber plant or to 
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gather rubber in any way except through incisions in the bark, 
has now made it obligatory to plant at least 150 vines or trees 
for every ton of rubber collected. Infractions of the new 
decree are punishable by fine up to £100, or imprisonment. A 
Bureau of Control of Rubber Forests has been appointed to 
guard the rubber interests of the State and to enforce the 
decrees of 1892 and 1899. | 


Sea Water a Return Conductor for Electric Tramways.— 
Some interesting experiments are being carried out at the 
instance of the New South Wales Railway Commissioners, 
says the Australian Mining Standard, to determine the value 
of salt water of Sydney Harbour, as a return circuit for the 
electric tramways. If found practicable, the intention is to 
apply the principle to the North Shore system, so that instead 
of laying cables in order to establish a complete metallic 
circuit, the salt water will be used as a means of conveying 
the return current to the conductor on the land side. We 
also read in the same journal that several extensions of the 
electric tramways in Sydney are contemplated. 


The Government Telephone Bill.—In the House of Commons 
on Monday, Mr. Rickett (member for Scarborough) asked the 
Secretary to the Treasury whether the Government could 
make the provisions of the Telegraphs (Telephonic Communi- 
cation, &c.) Bill applicable to non county boroughs as well 
as to county boroughs ; failing this, whether the Government 
would give special consideration to the cases of those non- 
county boroughs whose rateable value exceeded that of some 
of the county boroughs. The hon. member also asked whether 
it was the intention of the Government to proceed with the 
Telegraphs (Telephonie Communication, &c.) Bill this Session, 
and if so, whether he could state when the second reading of 
the Dill would be taken. Mr. Hanbury said, in reply, that he 
was sorry if the Telegraphs Bill had been delayed owing to 
bis absence, but that he hoped that the second reading would 
be taken soon after Whitsuntide. It was intended to make 
the provisions of the Bill extend to urban sanitary districts, 
subject, of course, to the discretion of the Postmaster-General 
in individual cases. That, of course, would include places 
like Scarborough. | 

Electric Power Distribution in a New Zealand Mine.—An 
installation of the electric power plant in the Waitekauri 
Cross mine has just been completed. The station at which 
the power is obtained is situated at Maratoto, a distance of 
about two miles from the mine. The New Zealand Mines 
Record gives the following particulars :—Power is generated 
by two compound-wound dynamos, which are driven by belts 
off massive flywheels on either side of a 3ft. Pelton wheel. 
The turbine is supplied from two water-races connected at 
the penstock, the down pipe being 2ft. in diameter. The 
current is conveyed to the mine by two pairs of cables on fluid 
insulators fixed on cross-arms to the poles. The winding 
hoist is fixed in an underground chamber at the head of the 
underlay shaft now being sunk on the reef. The electric 
motor is a compound four-pole ironclad type machine of 
40 B H.. The winding drums are arranged in tandem, and 
each is capable of raising one ton, plus the weight of the 
winding rope, up an incline of 60deg. at the rate of 800ft. 
per minute. The chamber, main adit, tip-head and office are 
illuminated by electric lamps. A triplex-action electric pump, 
which is geared to run at four distinct speeds to suit the 
different depths and volume of water met with in sinking, has 
also been provided; but this pump is not at present required, 
as there is very little water to contend against. 


The Institutions Swiss Tour.—The following are further 
particulars as to the arrangementa for the visit of the 
Institution to Switzerland in September. According to the 
preliminary programme, which is, however, subject to 
alteration, members would leave London on Sept. 1st, visit 
the Rheinfelden Power Transmission Works on Sept. 2nd, and 
go on to Zürich on the same day. The stay at Zürich would 
extend to Sept. 6th, during which time the works of Messrs. 
Drown, Boveri and Co., the Oerlikon Co., and Messrs. Escher, 
Wyss and Co., would be visited among others, and then the 
party would move on to Lucerne. 
are eleetric tramways to inspect, and in the neighbour- 


a 


In Lucerne itself there’ 


gn a ̃ Alt ̃ĩͤ 5 m —kũ — 


hood the works at Rathhauser and the Stansstad- 
Engelberg Railway, and subsequently, making Interlaken 
their centre, the Burgdorf-Thun and Jungfrau Railways would 
be visited and perhaps some other electrical works. The above 
programme extends to September 9th, but if a sufficient 
number of members wish to leave London at an earlier date 
(but not before August 18) or to prolong their tor so as to 
be at Como for the Volta celebrations on September 1sth 
extra arrangements will be made. Alternative excursions 
will probably be arranged on some of the days for the 
benefit of the ladies who may accompany the party. A 
circular has already been issue? to members by the secre- 
tary of the Iustitution, and those who contemplate taking 
part in the tour should return the forms sent out, before 
May 31st. 


The Amiens Tramways.—The electrical equipment of the 
horse tramways at Amiens has just been completed. The 
system includes four lines crossing the town in different 
directions, and meeting at acertral point, the Place Gambetta. 
The total length of the lines is 11:6 miles, and the rails 
weigh 72:61b. per mile, being doubly bonded with bonds of 
0:112 sq. in. section. There appears to have been no objection 
to the trolley system, as this is employed throughout, the 
more important sections having a wire of 0:325in. diameter 
for each line, carried on span wires, which are fixed either 
to rosettes or ornamental metal poles. A single feeder of 
0:775 sq. in. section to the Place Gambetta suflices to supply 
all the lines, and at this point there are switches enabling 
each line to be insulated. The chief points noticeable about 
the 28 cars is that their width is rather less than usual, 
5ft. 9in., and that they are propelled by a single 35 H.P. motor. 
They have two classes, weigh 84 tons, can attain a speed of 
15} miles an hour, and can draw a trailer containing 40 
passengers. The power house includes three boilers, capable 
of evaporating 4,000lb. of water per hour, at a pressure of 
120lb. per square inch, a 192.tube Green economiser, and 
three 150 kilowatt sets, consisting of single cylinder Corliss 
engines, driving 6-polar Thomson-Houston dynamos through 
belting. The cars run on a 12 minutes’ schedule, and the 
actual speed is 74 miles an hour. The work has been carried 
out by the French Thomson-lIouston Company. 


American Transformer for England.—Our New York corres- 
pondent writes that the County of London aud Brush 
Provincial Electrie Light Co. recently sent out specifications 
to the leading manufacturera of electrical machinery for 
several transformers, aggregating 1,600kw. in sizes of 50kw., 
100kw., 200kw. and 400kw. units. These transformers were 
to raise and lower the pressure between 6,000 and 2,000 
volts, operating on circuits of 6,000 alternations per minute. 
The company demanded the most stringent guarantee for 
efficiency, fixing the standard at a point hitherto without 
paralell in the United States. The order was placed in 
the hands of the Westinghouse Electrie and Manufactur- 
ing Co. Special designs were prepared, improvements 
intrcduced and the greatest care taken in the manufacture, 
with the result that the transformers shaped for this 
order exceeded the high standard called for by the contract. 
This is the third order for oil transformers that the Westing- 
house Company has rhipped to England within the last few 
months, the previous purchasers b:ing the Metropolitan 
Electric Supply Co. (Limited), and the City of London Electric 
Lighting Co. (Limited). The data of the transformer referred 
to are as follows:—Capacity, 100 kilowatts ; voltage, 6,000 
to 2,100; frequency, 50; regulation, 1:8 per cent. Efficiencies 
at different loads: Full load, 98 4 per cent.; half load, 98-5 per 
cent.; quarter load, 97-75 per cent.; one-tenth load, 94-9 per 
cent. ; one-hundredth load, 65 per eent. The all-day efficiency 
(19 hours no load and 5 hours full load) is 96:5 per cent. 


A New Form of Wehnelt Interrupter.—A form of Wehnelt 
interrupter, devised by Prof. Elihu Thomson and Mr. Robert 
Shand, is described in the Flectrical World, of New York. 
It possesses the merit of embodying in one device, resembling 
somewhat a pencil, both anode and cathode. It is easily 
made, and the results obtained thus far with it are said to be 
very good. A heavy, straight copper wire, Gin. or 8in. long, is 
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provided, with a platinum wire of much smaller gauge pro- | divisions of an ascending scale of one-half tone. A telegraphic 
jecting from one end. This is encased in a rubber covering | key is in the secondary of the transmitting induction coil, and 


which may be hard rubber or soft rubber. The hard rubber, 
however, is best for the tip from which the platinum projects. 


when this is closed, a vibratory current corresponding to that 
produced in the primary is obtained in the secondary. The 


Outside of the rubber coating there is a casing or tube of lead , remainder of the transmitting apparatus consists of arrange- 


extending from one end to the other, except for a short 
space around the anode of platinum and for a space 
of, say, lin. or more at the other end of the rubber. The 
lead covering is thus insulated from the copper wire and 
platinum anode, and it is provided with a connection by which 
it is made cathode. The copper wire is also tipped with a 
binding post connection, which is made anode. To facilitate 
suspension in the liquid a flange, which may be merely a 
a rubber ring slipped over the lead, is provided near the top. 
A screwed sleeve surrounds the top end of the rubber tube, 
which is also screw threaded, and a pair of small flanges 
projecting from the central wire engage with the sleeve, so that 
by turning the latter the copper wire is moved up and down, 
and the platinum projects more or less through the rubber tip 
which is tightly fitted to it. The device can be used by 
placing it in any vessel containing acid. 


The Nernst Lamp.—In Berlin, on the 9th inst., Dr. Nernst 
delivered a lecture on his electric lamp, under the auspices 
of the Allgemeine Elektricitiits Gesellschaft, who own his 
German and English patent rights. Referring to the 
Jablochkoff kaolin lamp, the lecturer said that he had only 
heard of it after his own invention, and that he had pursued his 
studies without any knowledge of the Jablochkoff principle. 
„As a pious duty," he showed one of these lamps in action, 
and it gave a fine, steady light, but he pointed out that the 
reason for its non-adoption was probably the high electrical 
pressure it required for its successful operation. Dr. Nernst 
then described his own lamp, the general features of 
which are known to our readers. He explained that 
it was possible to utilise the lamp with continuous 
currents if the filament were exposed to the air, for 
then the depolarising effect of the oxygen neutralised the 
electrolysis of the magnesia. Lamps with and without auto- 
matic lighting attachments were exhibited, the heating 
requiring from 10 to 80sec. according to the size of the lamp. 
It was stated after the lecture that Nernst lamps are being 
made chiefly in sizes of 25, 50 and 100 candle power and with 
a life of about 800 hours, and an efficiency of 11 to 12 watts 
per candle. Experiments are also being made with lamps of 
higher candle-power, The wholesale manufacture of 110 and 
220 volt lamps will be commenced as soon as the new works, 
which are being erected by the Company for that purpose, 
have been completed. The German Patent Office has 
dismissed all the petitions against the validity of the Nernst 
lamp patents. 

Multiplex Telegraphy.—Among the United States patents, 
dated April 4, are two on multiplex telegraphy, one issued to 
Prof. Rowland, of Johns Hopkins University, and the other 
to M. Mercadier, of Paris. The former, writes our New 
York correspondent, includes no less than 58 claims, and 
is based upon the use of alternating currents, with the 
plus and minus waves so modified as to produce a system 
of signals. The apparatus is arranged to divide the im- 
pulses into groups and then separate these groups from 
each other that each may transmit a separate message, thus 
enabling a large number of signals to be simultaneously 
sent or received over a single circuit. The invention also 
embodies a method of maintaining the synchronism between 
the current-collecting and distributing devices, which consists 
in driving the apparatus by a motor, the speed of which is 
regulated by a synchronising device, whose speed is in turn 
governed by the alternating signalling current, Another 
detail is a system of combining circuits so that a compara- 
tively small number may produce a large number of signals. 
Another detail consists of means whereby the signals when 
received may be printed directly without the necessity of 
translation. Theinvention of M. Mercadier relates to a com- 
bination of induction coils, condensers, microphones, and an 
artificial telegraph line. The transmitters consist of tuning 
forks kept in motion by electromagnets ; each of the forks is 
tuned to a different note, and twelve may be used in musical 


| 


ments of condensers, inductances and resistances, and ofa 
microphone, which finally translates the signals to the line. 
Twelve messages may be simultaneously sent or received. 
The receivers consist of telephonic devices, each of which is 
tuned to respond to only one set of signals. 


Municipal Electrical Association,—The following is the 
prcgramme of the Bristol meeting of the Municipal Electrical 
Association, to take place from June 14th to 17th inclusive. 
The meetings will all be held at the Museum Lecture 
Theatre, Museum-road. On Wednesday, June 14th, after 
being welcomed by the Mayor at 9:45 a.m., members will hear 
Mr. H. Faraday Proctor’s Presidential address, and two 
Papers —“ Municipal Trading," by Councillor Geo. Pearson 
(Bristol), and ‘“ Appropriation of Profits,” b~ Baillie Maclay 
(Glasgow)—will be discussed. The Associstion will then 
be entertained at luncheon at the Royal Hotel, College 
Green, at 1.15, by Mr. Pearson, and in the afternoon 
& visit will be made to the Cheltenham Electricity Works 
by a train leaving Bristol at 3:15. On the second day, the 
Papers for discussion, at 10 a.m., are:“ Combined Lighting 
and Traction Works,“ by Mr. J. H. Rider (Plymouth); The 
Municipalisation of Telephones," by Mr. A. B. Mountain 
(Huddersfield); and House to House Distribution of 
Electricity,” by Mr. C. D. Taite (Southport). In the 
afternoon visits can be paid either to the Bath Electricity 
Works or the Bristol Electric Tramway Works, and in 
the evening, at 7:30, the Association Dinner will be 
held at the Grand Hotel, College Green. On the 
Friday, the following Papers are down for discussion 
at 10 a.m. :—‘‘ Condensing Appliances," by Mr. J. F. C. 
Snell (Sunderland) and ** Steam Pipes, Fittings, and their 
Arrangement,” by Mr. J. E. Edgcome (Kingston). In the 
afternoon, those attending the convention are invited by the 
Mayor of Bristol to a garden party at Cook’s Folly, Sneyd 
Park, from 8 to 6. The usual business meeting is arranged 
for Saturday, June 17th, at 10 a.m. During the convention, 
the following works will be open to inspection by visitors 
and members, who will be admitted on presentation of 
a card :—Bristol Electricity Works, Great Western Railway 
Works (Swindon), the Bristol Waggon and Carriage Co.'s 


"Works, Messrs. Peckett and Sons Locomotive Works, and 


Messrs. Humpage, Jacques and Pedersen’s Machine Tools and 
Helical Gearing Works. It is also proposed to organise a visit 
to Tintern Abbey on the Saturday afternoon if a sufficient 
number of members signify a desire for such an excursion. 
The Honorary Secretary (Mr. E. T. Ruthven-Murray, 21, 
Acton-lane, Harlesden, London, N.W.) asks us to state that 
visitors are cordially invited to the convention, and that 
copies of the programme and tickets for the various 
entertainments and visits may be obtained on application 
either to the President, Mr. H. Faraday Proctor, Bristol, or 
to himself. In former years the Council have sent invita- 
tions to individuals, but as they feel that they have 
accidentally omitted to invite many whom they would wish 
to be present, it has been deemed desirable this year to issue 
this general invitation. 


MEETINGS OF SCIENTIFIC SOCIETIES, &o. 


THURSDAY, May 25th. 
INSTITUTION OF ELECTRICAL ENGINEERS, 


$ p.m. Annual General Meeting (Members, Associate Members and 
Associates only) at the Society of Arts, John-street, Adelphi. 


FRIDAY, May 26th. : 

PHYSICAL SOCIETY. 

5 p.m. Meeting in the rooms of the Chemical Society, Burlington 
House. Papers to be read: (1) On the Thermal Properties of 
Normal Pentane, Part IL," by Prof. S. Young and Mr. Rose- 
Innes; (2) "On the Distribution of Magnetic Induction in a 

Long Iron Bar,” by C. G. Lamb. : | 
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CONTEMPORARY ELECTRICAL SCIENCE. 


[Compiled by E. E. Fournier D'ALRE.] 


Electric Treatment of Gout.—If gout is an auto-toxication 
due to retardation of nutrition and consequent alteration 
of the tissues, especially the joints, any measure which 
increases the local nutrition must have some prospect of 
being beneficial. Such measures must aid the tissues in 
carrying the nutritive process to its legitimate stages, without 
producing intermediate products which are insoluble in the 
organic media. They must also tend to eliminate the urates 
and other products already deposited, and thus restore the 
member to its healthy condition. T. Guilloz has achieved 
good results by the electrolytic transport of lithium across the 
affected joint. He employs strong currents, reaching 150 or 
even 200 milliamperes, and passes them for 20 or 30 minutes. 
If the bones are not suffering from chronic osteitis, there is a 
rapid diminution of pain and a permanent improvement in the 
condition of the:joint. At the same time there is a reaction 
npon the general nutrition. It is accelerated, and in the case 
of obesity tends to a decrease in weight. The author has 
applied the same treatment to chronic rheumatism, but with- 
out obtaining any satisfactory results. The cure should be 
combined with d'Arsonval's system of ‘‘ auto-conduction.”’ 

[GuILLOZ, Comptes Rendus, May 1, 1899.] 


Magnetic Polarisation of Quartz.—The magnetic rotatory 
polarisation of quartz, discovered by Becquerel, is difficult to 
study, on account of the natural rotational power which that 
mineral possesses without any magnetic field. A. Borel has, 
however, succeeded, by employing a combination of right- 
handed and left-handed quartzes, 6cm. thick, which, together, 
produce no optical rotation. The author studied the rotation 
of a few lines, chiefly cadmium lines, which extend from the 
red far into the ultra-violet. He used the ordinary polari- 
meters of Laurent, Summer, and Wild, but for the ultra-violet 
measurements he employed the fluorescent eye-piece devised by 
Soret. He thus determined“ Verdet's Constant“ for eight 
Spectrum lines, i.e., the rotation in minutes of are produced 
by a thickness of lem. of quartz when exposed to a magnetic 
field of 1 C.G.S. unit, and when the axis of the quartz and 
the rays of light are parallel to the field. This constant 
increases with the refrangibility of the rays. It is 0:01684 for 
the D line of sodium and 0:16032 for the 25th (ultra-violet) 
cadmium line, whose wave-length is 319°39uu. The rotation 
increases with the temperature, at a rate which increases with 
the refrangibility. N 

[BonEL, Comptes Rendus, May 1, 1899. 


Electrolytic Coherers.—A very sensitive coherer may be con- 
structed by enclosing a drop of mercury in a glass tube 
between two cylindrical brass electrodes. ‘This fact was 
discovered by T. Tommasina, and led him to investigate the 
properties of liquids with reference to electromagnetic waves. 
For this purpose he immersed a copper disc and a pendulum 
bob in distilled water. Both conductors had previously been 
coated with a film of electrolytic copper and well washed. On 
passing a current through the two electrodes, a black deposit 
was formed on the disc, which grew until a chain of particles, 
probably cupric oxide, joined the two electrodes. On increasing 
the distance between them, the current was not interrupted, 
but the chain grew until it again united both electrodes, even 
when 8cm. apart, The chain followed the pendulum bob on 
displacing the latter to the right or to the left, The chain is 
sometimes invisible. If a small incandescent lamp is inserted 
in the circuit, and the bob suddenly removed to 8em., the 
lamp remains alight even before a visible chain is formed. 
When the distance between the electrodes is very small, a 
chain may be formed simply by the action of electromagnetic 
‘waves, and the author has constructed a coherer on that 
principle, with a very thin layer of distilled water. 

[T. Tommasina, Comptes Rendus, May 1, 1899.] 


Bali Coherers.—After his experiments with metallic discs 
E. Branly has tried the effect of substituting for them a row 
Of balls lem. in diameter. Since the large surface of the discs 


considerably reduces the density of the currents induced by 
the electric waves, it is to be expected that balls are much 
more sensitive, and this is actually the case. Brass gives no 
result, and lead gives only very feeble indications of sensitive- 
ness, but 10 balls of soft iron mounted one above the other 
show an initial resistance of 990 ohms, which is reduced to 60 
by a spark of 1:5mm. passing at a distance of 10m. A slight 
shock sends it up to 1,900 ohms, and a second spark brings 
it down again to 80. Hard steel shows, under the same 
circumstances, the following suecession of resistanees :—600, 
50, 2060, 120, 2520, 90. An important point is that a ball 
coherer, consisting of six hard steel balls, is just about as 
sensitive as a coherer of gold filings, which, as we know, is 
highly sensitive. But to obtain uniform effects the shock 
used for de-cohering must be carefully graduated. Slight 
repeated shocks produce conductivity. A stronger single 
shock produce resistance. A very hard knock brings about 
a nearly permanent resistance, which is not annulled by 
ordinary waves. 
[E. BRANLY, Comptes Rendus, May 1, 1899.] 


Pneumatic Interrupter for Storage Batteries Emil Petersen, 
of Copenhagen, has devised an automatic interrupter for the 
charging current of secondary batteries which is said to have 
given great satisfaction in practice. It utilises the gases 
which are given off by an accumulator after it has been 
completely charged, if the current is continued. One of the 
accumulator boxes, A, is closed by an air-tight cover, through 
which are inserted three tubes n, s and r (see diagram). The 
tubes s and r contain some mercury, which, as the gaseous 
pressure increases, is driven into the outer arms of the tubes. 


In r the mercury leaves the contact, and interrupts the charging 
current through 17 and 16. The middle tube n leads to a 
metallic tube whose lower end on the left is closed by a valve 
actuated by a heavy armature, 9. The connections are so 
arranged that, when the discharging current is turned on, the 
electromagnet attracts the armature and opens the valve, 
thereby letting out the gases. The mercury then attains its 
ordinary level in both tubes, the valves closes, and everything 
is in the original condition, ready for the next charge. 
[E, Petersen, Zlectrotechn. Zschr., May 4, 1899.] 


DR. BORCHERS' ELECTRIC FURNACE. 


In chemical industries it has often been noticed that the 
improvements in processes which have been introduced, and 
have tended most largely to cheapen the cost of production, 
have been of an engineering rather than of a purely chemical 
nature, and we find the same thing holding good in the 
electro-chemical processes of manufacture. As an example 
may be cited the recent improvements in the manufacture of 
caleium carbide which have been introduced by Dr. Borchers. 
In the first place, he has set himself to devise an improved 
method of arranging and heating the charge, which, though 
specially applicable to the manufacture of caleium carbide, 
can be utilised in other processes; and, secondly, to designing 
a furnace in which the heat, hitherto wasted, shall be utilised. 
In Borchers’ ** Electro-Metallurgie," first edition, published 
in 1891 (pp. 61-64), a process was suggested for reducing 
refractory metallic oxides by mixing them with the requisite 
reducing agent, say carbon, packing the mixture round a 
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carbon rod, serving as an electric heating resistance, and 
finally passing an electric current through such resistance. 
This method of operating waa found in practice to present 
many disadvantages, which, however, it shares in common 
with other electric smelting or reducing processes. For 
instance, the charge becomes covered with dust, or portions 
of it become separated by gases generated in the working of 
the process; or the resistance constantly decreases, owing to 
the conductive action of the fused products; or the parts of 
the charge farthest away from the heating resistance are 
liable to cake, owing to the infusible nature of the carbon, 
this caking preventing movement of the charge towards the 
zone of fusion. To avoid these disadvantages Dr. Borchers, 
instead of mixing the carbon intended to carry out these 
reactions with the substances to be acted on, uses it in the 
form of bars or plates, as a resistance in a suitable circuit, 
whilst the substance to be treated is packed round the carbon, 
care being taken that it is not in a too finely-divided state. 
The carbon resistance may be formed of a prepared rod or 
bar, or coarsely-ground carbon may be rammed in between 
the poles of the furnace, suitable moulds being employed to 
facilitate the process. The gases evolved are practically free 
from dust, so that it is possible to work with closed furnaces 
provided with small discharge pipes, and to utilise the gas 
directly. 

In some of the existing types of furnaces used for the 
manufacture of calcium carbide, external as well as internal 
heating is employed, and the product is discharged in a 
liquid state. In others a given quantity of the carbide is 
allowed to accumulate in a solidified form within the 
fusing chamber, and the finished block is subsequently 
withdrawn. The importance of excluding the air from 
electric furnaces, and of utilising the evolved waste gases 
for re-heating purposes has also been recognised. But all 
furnaces and methods hitherto employed present the follow- 
ing disadvantages :— 

1, The earbon discharged from the furnace in a heated 
condition is liable to become partially burnt. 

2. Portions of the charge fall out of the furnace, together 
with the discharged carbide blocks, which are of comparatively 
large bulk, and the carbon in such portions of the charge are 
consumed, so that, when utilising the charge, fresh carbon 
must be added, whereby more impurities find their way from 
the carbon ashes to the carbide. 

3. In addition to these disadvantages, which are incident to 
the usual method of construction and working of electric 
furnaces, the gases evolved carry off with them a considerable 
quantity of dust containing carbon particles, which, from their 
combustible nature, add the danger of fire to the inconvenience 
resulting from the floating dust. 

4. The amount of power consumed remains unduly high, 
notwithstanding the attempts which have been made to 
utilise the waste gases for re-heating the furnace, or to give 
& preliminary heating to the charge. 

Dr. Borchers endeavours to overcome these defects by con- 
structing his smelting chamber or electric iurnace proper, 
with thin walls, and enclosing it in & water jacket so that it 
takes the place of the furnace in an ordinary steam boiler, 
while the gases given off are passed through a filtering 
medium before they enter the discharge pipe. When the 
furnace is of the resistance-heating type referred to above, 
the electrodes which consist of carbon rods or plates, are 
inserted into it from opposite sides, and the heating resistance 
is placed between them.  Coarsely ground lime is packed 
round the resistances, through which a powerful electric 
current is then passed which causes the particles of lime next 
the resistances to melt and be converted into carbide, which 
flows away to the bottom of the furnace, fresh lime coming 
into contact with the carbon resistance until the latter is all 
consumed, when the current is switched off. 

In the arc heating furnace one electrode is inserted 
vertically through the hopper, and the other vertically from 
below through a hinged bottom or hearth capable of turning 
up or down, and when opened allowing the cooled carbide 
block to be removed from the furnace. A charge is rammed 
into the furnace, and the subsequent feeding is effected 


through the hopper, which is filled with coarsely ground 
material to such an extent as to prevent tke escape of gas. 
Inside the furnace, and, above those parts that remain com- 
paratively cool, there is an inclined perforated metal plate or 
diaphragm set at the angle at which the surface of the charge 
naturally rests, and the space above this diaphragm is filled 
with wood shavings, or similar material which will serve as a 
filter to free the escaping gases from dust. The size of the 
furnace and the quantity of the charge are so adjusted that 
after the carbide block has been entirely fused it will still be 
enclosed on all sides in layers of undecomposed charge which 
remain electrically non-conducting throughout the operation, 
as they are kept cool by contact with the water jacketed walls 
of the furnace. 

After the working is completed the finished carbide block 
is left for several hours in the furnace, and the considerable 
amount of heat which it contains is utilised for the generation 
of steam. With properly constructed furnaces the generation 
of steam commences when one such furnace has been at work 
for two hours. Therefore by arranging a series of these 
furnaces within a large steam boiler, and working them 
consecutively, the excess of heat can be utilised for the 
generation of steam power. This method of cooling the 
carbide block in a closed furnace possesses the further 
advantage that any undecomposed charge which falls out 
of the furnace, or is withdrawn from it with the finished 
carbide block, is so cold that the carbon contained in it is no 
longer consumed, as was previously believed to be unavoidable. 

It is claimed for this improved process that by utilising 
the waste gases and the excess heat existing in the finished 
carbide, a saving of practically a fourth of the power hitherto 
used in the manufacture of carbide is effected, and none of 
the charge becomes covered with dust; and also that the 
excess of charging material employed for protecting the 
furnace wall admits of being used again at any time, 
without further carbon being added to it. 


TORPEDO STEERING BY ETHER WAYES. 


Now that wireless telegraphy is being so much talked about 
a description of an invention for the wireless control of 
torpedoes might not be without interest for our readers. A 
representative recently had an opportunity of seeing in 
Glasgow a working model for effecting this purpose. The 
method is the joint invention of Mr. Walter Jamieson, of 
Greenock, and Mr. John Trotter, the well-known optician 
and electrician, of Glasgow. The idea of steering torpedoes 
without shore connections occurred to Mr. Jamieson in the 
summer of 1896, but though several methods were thought 
of, including sound waves, these were not found satisfactory. 
However, on reading an account of the life of Hertz and 
his work, a probable solution suggested itself, and following 
this up, Prof. Lcdge's now famous lecture gave a key to 
the difficulty. A rough model was made and experimented 
with, and on the strength of this Mr. Jamieson went to London 
during the summer of 1897, and visited many people interested 
in torpedo manufacture, but the idea of steering torpedoes without. 
shore connections appears to have been too much for them to 
credit. The invention was shelved till the end of 1897, when Mr. 
Jamieson wrote an account of the experiments with descrip- 
tions of the apparatus, intending to publish it and let anyone 
who cared take up the matter. On showing the article to Mr. 
Trotter, however, the latter saw several points in the mechanical 
details that could be improved, and at once advised letters 
patent to be applied for, and co-operated in devising a large 
and improved model. The model was tried in June last, but 
owing to a glass sight hole breaking it sunk and ruined the 
apparatus. A new and larger model was built, and has been 
an entire success, working without a hitch under all kinds of 
conditions. 

The apparatus can take several forms, although the method 
of utilising the Hertz waves is more or less the same in the 
various models, the differences being in the method of apply- 
ing the opposing currents controlled by the selector to the 
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rudder or steering mechanism. This can be done as shown 
diagrammatically in Fig. 1 by means oftwo solenoidsinto which 
are sucked iron cores attached to the rudder head ; or, as shown 
in Fig. 4, by means of a motor attached to the rudder head by 
means of an electric coupling ; or, again, a model has been tried 
with twin screws and two motors, the current being arranged 
to flowto one or other or to both as needed, to effect the required 
direction. Two staffs, projecting about 4ft. above the surface 
of the water, receive the waves, and have a coherer of special 
type in circuit, and this effects a relay inthe usual way. The 
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oscillators with balls jin. diameter, sparking in the middle. 
The oscillator has a wire extension about 3ft. long with 
Duplex reflectors. Referring to Fig. 1, A is the coherer 
connected with one terminal to an insulated conductor, «, 
projecting outside the torpedo for receiving the electric 
vibrations and having the other terminal connected to earth. 
B is a battery in series with the coherer and with the relay C. 
The armature of the relay is in series with the battery D, 
electromagnet E, two solenoids F and Fi, and the selector 
switch G. The selector switch may be constructed in various 


Fic. 1. 


relay—a most important part of the invention—was devised | ways, as shown in Fig. 1; it consists of a tube in two parts, 
by Mr. Trotter, and most ingeniously gets over the difficulties g and 9, which are insulated from one another and capable of 
which made ordinary relays useless, owing to the very great | rotation on bearings. At one end of the tube there is a dise, g», 
vibration. It has no loose contacts, and does not depend | having four teeth, two at each end of a diameter. The pair 
on an electromagnetic attraction for contact. There is no 
trembling during decohering, as in tapping arrangements. 
The steering mechanism consists of a peculiar form of switch, 
termed the Selector, the principle of which is shown in 
Figs. 1 and 2. The selector switch may take any suitable 
form of the ordinary commutator type of switch, such as a 
number of metallic studs arranged in a circle, with revolving 
contact piece operated by an electromagnet, and so arranged 
that the contact pieces shift it round one stud further by the 
electromagnet, immediately on the cessation of the current 
in the circuit, these studs being so arranged that at each shift 
round, the directionof the current, through the electromagnetic 
apparatus and electromagnet coupling, is reversed. It has 
been found most convenient to use for the selector switch a 
metallic tube split longitudinally (the two sections being insu- 
lated), mounted on a spindle and capable of rotating on 
bearings. On one end of the tube is fixed a disc with four 
teeth cut therein in sets of two each at opposite diameters of 
the disc, one tooth in the set of two being a little ahead of 
the other and extending only half across the rim of the disc. 
This selector allows the current to pass to two solenoids 
alternately. In other forms the motor of the torpedo takes 
the place of the solenoids. On sending waves the helm is 
first pulled to port; on cessation of the waves it flies back to 
zero. The next impulse sends the helm to starboard, but if 
t is desired to send to port again two waves are sent in quick 
succession. The first operates the selector but not the steer- 
ing mechanism, the second steers to port again. 

The transmitting apparatus has many forms, the best 
results have been got from two small dumb bell, Hertz pattern 


Fic, 3. 


iie; 


Fic. 2. 


at each end of the diameter are placed—one a little behind the 
other, as shown in Fig. 3. The tube is rotated by means of a 
spring. On either side of the tube there are brushes, 5, , 
connected respectively to the solenoid F and F, as shown. 


114 


THE ELECTRICIAN, MAY 19, 1899. 


The armature of the electromagnet E has a catch e, which 
gears with the teeth on the disc g, of the selector switch. 
The armature is kept back from the poles of the electro- 
magnet E by a spring, and in this position the catch e 
engages with one tooth of the disc and prevents the 
tube turning. When the current passes through the 
electromagnet E the armature is attracted and the 
disc will rotate a little till the catch engages in the 
second tooth at that part of the circumference. When the 
current ceages the armature will spring back behind the first 
tooth and allow the disc to rotate nearly half a revolution, 
when one of the other pair of teeth will engage with the 
catch, and the position of the sections of the tube will be 
reversed with regard to the brushes. The method of acting 
on the steering apparatus, shown in Fig. 1, is by means of 
two solenoids, F and Fi. From each of the brushes pressing 
on the tube of the selector switch a wire is taken to one or 
other of the two solenoids, and there is a common return wire 
to the electromagnet E and battery D. The solenoids have 
each an iron core, f and Ji, fixed to the rudder-head direct or 
to rods connected to the rudder. When an electric current 
traverses the coil of the solenoids the core will be sucked to 
the right or left, according as the current traverses the right 
or left coil. 


A 


secondary circuit. An electric current now flows through the 
** gelector'' to one of the solenoids F or F., the iron core is 
sucked into right or left, and the helm is thus turned. When 
the torpedo has attained a proper course, the switch i is 
opened and the waves cease. The vibration in the neigh. 
bourhood of the coherer restores it to the original resistance, 
the current passing through it becomes weaker and ceases to 
affect the relay coil, which therefor opens the secondary 
cireuit and allows the helm to fly back to the midship position 
while the *'selector" is turned one half revolution. The 
torpedo is now ready to be steered in the opposite direction to 
its former one, or it may be steered in the same direction 
provided two waves be sent from the transmitting apparatus 
in quick succession. The first will operate the selector, but 
should be so short in duration as not to act on the solenoids: 
the second wave may be continued the necessary time. 

As has been already mentioned, instead of the solenoids 
F and F, for working the steering apparatus, as shown in 
Fig 1, we may employ other means, as, for instance, a motor. 
This is shown in Fig. 4. The coherer, relay circuit, selector 
switch, battery, and electromagnet, are arranged as already 
described, but the wires from the brushes are taken to the 
terminals / and “j; ' of the field coils of an electric motor 
J and the armature terminals j, and j, are connected 


The apparatus for generating the electric waves may take 
many forms. A ‘convenient form is shown is Fig. 2, con- 
sisting of three metallic balls, H, highly polished, two small 
and one large, thoroughly insulated, and having a small space 
between each as a spark gap. To one of these small balls is 
connected a wire, h, projecting a short distance above it, while 
an earth connection is made to the other small ball, as shown. 
The two small spheres, also connected to the terminals of a 
powerful induction coil I, capable of giving large sparks. By 
means of a switch, i, an electric current may be supplied to 


the induction coil by a suitable battery of cells when the high 
tension current thus generated will spark across the air gaps 
between the spheres, and generate the waves of oscilla- 
These will travel in all directions from the point of 


tions. 
generation. 

Having now described the apparatus in detail let us examine 
the actual processes involved in steering and controlling a 
torpedo. 
the apparatus mentioned, be launched, say, from a vessel 
containing the necessary sending apparatus as described. 
Suppose the torpedo goes off its course. 
the switch mentioned above, the induction coil is supplied 
with electric current, and waves or oscillations are generated, 
as already shown. These, on reaching the torpedo, pass into 
the projecting wire, and thence reach the ''coherer." As 
already mentioned, this operates the relay, closing its 


Let a torpedo, containing a suitable combination of 


Then, by means of 


= 


respectively to the electromagnet E and to one section, g, of 
the selector tube. The spindle of the motor is connected by 
an electric coupling, K, to therudder. The electric coupling 
is provided to allow the rudder to fly back to midship position 
as soon as the current ceases. To accomplish this, the steer- 
ing shaft is in two pieces, as shown in Fig. 5, with flanges 
similar to ordinary shafting couplings. The two sections of 
the shaft are allowed some slight end play. Round these 
flanges, at a distance only sufficient to allow of free rotation, 
is placed a coil of wire of suitable gauge and in series with 
the motor. When the electric current passes through it will 
couple the flanges together, but on the cessation of the current 
the shafts will be uncoupled, and the pressure on the rudder 
will cause it to fly back to the natural position amidships. 

The radius of control is evidently great, but as the highest 
authorities do not consider torpedoes of any great value 
beyond 2,000 yards, it can be seen how deadly a weapon of 
offence the Jamieson-Trotter torpedo can be. Messrs. Jamieson 
and Trotter have applied themselves of late to simplifying the 
coherer and relay circuits, so that the only electric part of the 
mechanism may be the coherer, coherer battery and selector 
magnet. In this they have met with much encouraging 
success and progress. Of course, the mode of effecting this is 
at present preserved a secret, as is also the mechanism for 
stopping, starting, altering the depth en route, and for 
exploding the weapon. 
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THE NATIONAL PHYSICAL LABORATORY. 


The following scheme for the government of the National 
Physical Laboratory has been drawn up by the Royal Society 
with the approval of Her Majesty's "Treasury, and steps are 
being taken to give effect to the scheme at as early a date as 
practicable. The Government has promised to ask Parliament 
for a grant of £12,000 for buildings, and an annual grant of 
£4,000, and will also facilitate the erection of the buildings in 
ihe Deer Park at Kew. The resources of the Kew Committee 
of the Royal Society and the buildings used by them will also 
be handed over to the new Institution. 

The grant will not be available until voted by Parliament, 
and the first grant will be £5,000 for buildings and £2,000 in 
respect of the first half-year. The Treasury have, however, 
approved of the immediate nomination of the new governing 
body, and have authorised any preparations for the work of the 
Laboratory, which can be undertaken without expenditure, 
previous to the sanctioning of the anticipated grants by 
Parliament. 

The President and Council of the Royal Society have 
accordingly appointed the Executive Committee, in accordance 
with the provisions of the Scheme, with a view to preliminary 
arrangements being set on foot as soon as possibie; and will 
shortly proceed to complete the constitution of the General 
Board. The representatives nominated by the technical 
Institutions named in the Scheme to serve on the General 
Board are as follows :— 

Mr. W. H. Preece, F.R.S. .........| Institution of 


Sir J. Wolfe-Barry, F.R.S.......... gineers. 
Sir Wm. White, F.R.S. ............ mn of Mechanical En- 


Civil En- 


Sir Edw. Carbutt, Bart............. gineers. 
Mr. Alex. Siemens .................. pa of Electrical En- 
Prof. Ayrton, F. R. S gineers. 


Sir Wm. Roberts-Austen, F. R. S. 


Sir Fredk. Abel, F. R. ............ } tron and Steel Institute. 


Mr. Geo. Beilby .............. e: e of Chemical In- 
Mr. Walter F. Reid .......... 98 dustry. 

Sir Nathaniel Barnaby ............ Institution of Naval Archi- 
Mr. J. T. Milton .............. eee tects. 


The President and Council of the Royal Society have 
appointed Lord Rayleigh, F.R.S., Vice-Chairman of the 
General Board and of the Executive Committee. The follow- 
ing are the other members of the Executive Committee ;— 

Lord Lister, President of the Royal Society ..... ...... 
Mr. A. B. Kempe, Treasurer of the Royal Society .. ... 
Prof. A. W. Rücker, as Secretary of the Royal Society 


| ez officio. 
Sir Courtenay Boyle, K.C.B., Permanent Secretary of 


the Board of Trade Mica e 
Capt. W. de W. Abney, F. R. S. 
Capt. E. W. Creak, F. R. 8. . .... . | from among the Mem- 
Prof. G. Carey Foster, F. R. S8 bers of the Kew 
Mr. F. Galton, F. R. S sssssesesseerssse. Observatory Com- 
Prof. J. Perry, FR. S. . ee eee mittee. 
Gen. Sir R. Strachey, F.R.S................ 
Sir John Wolfe- Barry, F. R. S. . from among those Mem- 
Sir Edward Carbutt, Bart................... bers of the General 
Mr. Alex. Siemens ......... "—— — Board nominated by 
Sir William Roberts-Austen, F.R.S....... the technical societies 
Mr. G. Gãſß 8 named in the scheme; 
Sir Nathaniel Barnaby .. e». and 
Prof. R. B. Clifton, F. R. S. . > 
Prof. O. Lodge, F. R. Ss Ts 
Sir Andrew Noble, V | Nominated by . 
Prof. A. Schuster, F. R. Ss { th entanc Council of 
Prof. J. J. Thomson, F.R.S. osoo. ji 72e ROYA Society: 
Dr. Thorpe, F.R.S. .................. . 1588 


The Scheme of Organisation of the Laboratory is as 
follows :— 

1. The name of the Institution shall be the National Physical 
Laboratory. The Kew Observatory shall be incorporated therewith. 

2. The ultimate control of the Institution shall be vested in the 
President snd Council of the Royal Society, who, in the exercise thereof, 
may from time to time issue such directiong as they may think fit to the 
General Board and Executive Committee hereinafter described. The 
President of the Royal Society shall be the Chairman of the Governing 
Body as hereinafter defined. The income and all other property of the 
Institution sball be vested in the Royal Society for the purposes of the 
Institution. 

5. For the present, and until otherwise ordered by the President and 
Council of the Royal Society, with the approval of H.M. Treasury, there 
shall be a Governing Body for the Institution, consisting of a General 
Board and an Executive Committee, the coustitution and duties of which 
shall be as hereinafter defined. Provided always that the Permanent 


Secretary of H.M. Board of Trade shall be ex officio a member of the 


Governing Body, and that the choice of members of the Governing Body, 
or of any Committee thereof, shall not be confined to Fellows of the Royal 
Society. 

4. The General Board shall consist of the President, Treasurer, and 
Secretaries of the Royal Society, the Vice-Chairman of the Board (appointed 
as detined below by the President and Council of the Royal Society), the 
Permanent Secretary of the Board of Trade, and of thirty-six ordinary 
members. 

Twenty-four of the ordinary inembers shall be appointed by the President 
and Council of the Royal Society ; of the remaining twelve ordinary 
members, two shall be nominated for appointment by the Council of each 
of the following Institutions, as being fitted to represent commercial 
interests in connection with the Laboratory :— 

The Institution of Civil Engineers. 

The Institution of Mechanical Eungineera. 
The Institution of Electrical Engineers. 
The lron and Steel Institute. 

The Institution of Naval Architecte. 
The Society of Chemical Industry. 


In the selection of ordinary members of the General Board care shall be 
taken that Scotland and Ireland are represented. 

Any pereon not being already a member of the General Board who shall 
become a member of the Executive Committee, shall be a member of that 
Board during his tenure of office on the Executive Committee, but shall 
be regarded as an additional, and not a3 an ordinary member of the Board. 

5. The Executive Committee shall consist of the President, Treasurer, 
and one of the Secretaries of the Roval Society ; the Vice-Chairman of the 
Executive Committee (appointed as defined below) ; the Permanent Secre- 
tary of the Board of Trade ; six persons appointed by the President and 
Council of the Royal Society from among those who are members of the 
Kew Observatory Committee at the time when the Kew Observatory is 
incorporated in the National Physical Laboratory (two of these six persons 
shall retire at the end of every two years, and vacancies occurring amongst 
them by retirement or otherwise shall not be filled up), aud of 12 ordinary 
members, 

The ordinary members shall be nominated by the President and Council 
of the Royal Society, but one-half shall be chosen from among those 
members of the General Board who have been nominated as fitted to 
represent commercial interests on that Board. 

Those membera of the Executive Committee who are Fellows of the 
Royal Society, shall be appointed by the President and Council to be the 
Gassiot Committee of the Royal Society. 

6. The Vice-Chairman of the General Board shall be appointed by the 
President and Council of the Royal Society, and shall also be Vice-Chairman 
of the Executive Committee. He shall hold office for six years, aud shall 
be eligible for reappointment, but shall not hold office for more than 
twelve years. 

7. At least one-sixth of the ordinary members of the General Board 
and of the Executive Committee shall retire annually. In the case of the 
General Board, the retiring ordinary members sball be those who have not 
attended & meeting of the Board for two years, together with so many 
other members of the Board, selected by seniority, as may be necessary 
to bring the number of retiring members up to one-sixth of the whole 
number of ordinary members of the Board. In the case of the Executive 
Committee, the retiring ordinary members shal! be those who have not 
attended one-half of the meetings of the Committee during the previous 
year, together with so many other members of the Board, eelected by 
seniority, as may be necessary to bring the number of retiring members up 
to one-sixth of the whole number of ordinary members of the Board. No 
retiring member of the General Board or of the Executive Committee shall 
be eligible for reappointineut until at least one year has elapsed from the 
date of his retirement. The President and Council shall have power to 
rex.ove from the General Board and from the Executive Committee any 
member of either whom they may judge to be disqualified. Vacancies on 
the General Board or on the Executive Committee due to death, resig- 
nation, or removal by the President and Council of the Royal Society, 
shall be filled by the President and Council of the Royal Society, provided 
always that— 

1. An person so appointed shall, for the purpores of the regulations for 
retirement from the Board or Committee, be regarded at the time of his. 
appointment as having served for the same period as the member to whose 
place he succeeds. 

2. If the vacancy on the General Board be caused by one of the persons 
nominated as fitted to represent commercial interests ceasing to be a. 
member of the Board, the President and Council of the Royal Society 
shall choose his successor from among a list of names recommended by the 
Councils of the Institutions named in Section 4. 

5. If à vacancy on the Executive Committee be caused by one of the 
persons nominated as fitted to represent commercial interests ceasing to be 
a member of the Committee, his successor shall either be selected from 
among those members of the General Board who were nominated aa fitted 
to represent commercial interests, or shall be nominated by the President 
and Council of the Royal Society after consultation with the Councils of 
the Institutions named in Section 4. 

The President and Council of the Royal Society shall determine the 
order of the seniority of the members of the first General Doard and of the 
first Executive Committee for the purposes of the regulations for retire- 
ment. 

The Executive Committee. 


8. The Executive Committee sball have the immediate management of 
the National Physical Laboratory ; shall appoint aud dismiss the otlicials, 
except the Director ; and shall determine the nature of the work to be 
undertaken from time to time. 
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The General Board. 


9. A meeting of the General Board shall be held in October, at which the 
Executive Committee shall present a report on the work and finances of the 
National Physical Laboratory during the year ending on the preceding 
September 30. Copies of this report shall be circulated among the 
Members of the General Board at least one week before the meeting, and 
after the meeting shall be forwarded to the President and Council of the 
Royal Society, together with any further report, resolutions, or recom- 
mendations which may be added by the General Board. The Executive 
Committee shall also lay before the General Board at its meeting in October 
a statement as to the work which it is proposed to undertake in the Labora- 
tory during the ensuing year. This statement shall be circulated among 
members of the Board at least a week before the meeting ; and the General 
Board may make such recommendations relative to the statement, or to the 

-future work of the National Physical Laboratory, as they may think fit. 
These recommendations shall be laid before the Excutive Committee for 
their consideration. 

Sub- Committees. 


10. The Executive Committee may from time to time appoint Sub- 
Committees, of which the members shall not necessarily be members of 
the Executive Committee or of the General Board, either to superintend 
or to assist in certain specified investigations, or to superintend some 
department of the National Physical Laboratory. 


The Director. 


11. The Director of the National Physical Laboratory shall be appointed 
by the President and Council of the Royal Society after consultation with 
the Executive Committee, on such terms as the President and Council 
may determine, and shall be removable by the President and Council. 
He shall be responsible to, and shall take instructions from, the Executive 
Committee, but, subject to such instructions, he shall have the sole 
direction and control of the officials of the National Physical Laboratory 
and of the work done within it. The Executive Committee may delegate 
its power of appointing and dismissing the officials of the Institution to tlie 
Director in such cases as it may thiuk fit. "The Director shall neither be 
allowed nor be called upon to undertake work not connected with the 
National Physical Laboratory, except with the consent of the Executive 
Committee, 

Finance. 

The Royal Society shall open a banking account, to be called * The 
National Physical Laboratory Account of the Royal Society," into which 
all sums received by the Executive Committee fer the purposes of the 
Institution shall be paid. The Treasurer of the Royal Society shall also 
pay into this account all sums received by him for the said purposes, after 
deducting therefrom such amounta as lie shall be directed by the President 
and Council, with the approval of the Treasury, to retain for the purpose of 
defraying any expenses which the Royal Society may incur in the exercise 
of its control of the Institution. The Executive Committee shall be 
empowered to draw on this account for the purposes of the Inetitution by 
cheques signed by such members of the Executive Committee as may be 
authorised by the Committee to do so. 


Legal Proceedings. 


Any legal proceedings with regard to the affairs of the Institution, 
which it may become necessary to institute or defend, shall be instituted 
or defended by the solicitors of the Royal Society, in the name and on 
behalf of the Royal Society upon the instructions of the Executive Com- 
mittee, but no such proceedings shall be instituted or defended without 
the order of the President and Council of the Royal Society. 


The Kew Observatory Committee of the Royal Socicty. 


"The Kew Observatory Committee of the Royal Society,” incorporated 
under the Companies Act, 1867, shall be wound up; and the property 
thereof shall be held by the Royal Society for the purposes of the 
Institution. 
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ELECTRIC LOCOMOTIYES IN PRACTICE, AND TRAC- 
TIVE RESISTANCE IN TUNNELS, WITH NOTES ON 
ELECTRIC LOCOMOTIYE DESIGN.* 


BY P. V. M MAHON. 


This Paper contains the result of tests and observations made on 
electric locomotives in everyday work on the City and South London 
Railway, and extends over a period of about two years The first 
series of observations made was on the effect of“ varying the starting 
current" upon the acceleration of the train, and shows that the 
amount of current taken by the locomotive at starting has not much 
ellect, within fairly wide limits, on the time taken to run a particular 
section, or the tocal energy drawn from the line. "This, of course, 
applies to a series motor, with plain series method of regulation. 
Experiments were then made to determine the nature and amount of 
the various losses in the locomotive, both at starting, and when the 
train had attained its full speed. To arrive at this some of the 
motors were tested under various conditions as stationary motors, 
and the results are compated with tests of the motors running on the 
rails under ordinary conditions of working. l 

Dynamometers with a diaphragm have not, so far as the author is 
aware, been used for this class of observation before, and they are 


therefore fully described. The “locomotive dynamometer” with a 
rubber diaphragm was used in tests for runs extending over 100 
miles ; it is still in good condition, and was calibrated before, and 
after a test, time after time, and its readings agreed with wonderful 
accuracy. From the results of locomotive tests with dvnamometera 
on the rails, the “tractive resistance“ of the trains running in the 
tunnels was obtained. Upon these experiments were based all the 
calculations and deductions arrived at in the notes on locomotive 
design. "The “tractive resistance" per ton of train as shown by 
the tests may appear high as compared with results obtained on 
ordinary steam main lines. This high resistance is no doubt due to 
the skin resistance of the train to the air in the close-fitting tunnel. 
Further it must be remembered that the train wheels are only 2ft. 
in diameter, which is about half that of a main line carriage wheel. 

Fig. la shows the outline of locomotive and train in the tunnel. 
Objections may be raised to the varying character of some of the 
figures in the tables. Experience of some thousands of observations 
on the locomotives shows that the values of current, speed, and 
draw-bar pull vary within certain limits over the same piece of track 
without any apparent reason. To insure accuracy the curves and 
figures given by way of illustration were chosen as representing a fair 
average of several trials, and the horse-power efficiencies, &c , are 
the mean of these averages. In dealing with the question of 
locomotive design, the results on a level piece of road only were 
considered, but obviously the conclusions arrived at also apply to a 
line with varying gradients, due allowance being made for the etfect 
of gravity. 

DESCRIPTION OF LOCOMOTIVES AND CARRIAGES. 

Before describing the experiments or detailing the results, a short 
description is given of the Pamti e and carriages employed. The 
three locomotives used, Nos. 12, I5 and 17, were built to the same 
general design and overall dimensions, the only outward ditference 
being in the shape of the cab, which, in the case of 15 and 17, is 
bulged at the 9155 instead of straight, as in the case of No. 12. 
Leading dimensions: — 


ft. in. 
// ³o»ümwmAym ß QUAD CUBE CORREA 4 84 
Overall height above rail level.............. o 9 53 
Overall length, buffer to bullen 14 0 
Extreme width ........ 22 çK0ĩ³ðV2u ? 6 10 
Neeb ĩð¹-.ʃ.ʃʃ ͤͥrſT aA 6 0 
Diameter of Wheedj½nss: : 3 2 5 
Width of tyre FC 0 4i 


Each locomotive has two motors, the armatures of which are fixed 
directly on the axles. The motors are arranged in series, and the 
regulating gear consists of a revereing switch, which changes the 
armature connections, a simple rheostat switch in series with the 
motors, and a main break switch. The remaining details are given 
in the following table, which makes comparison easier: — 


No. 12 No. 15 | No. 17 
locomotive. | locomotive. locomotive. 

. 2-pole Edison 2- pole 2-pole Edison 
Type of motor Hopkinson OUI Hopkinson 
Section of magnet... . ........ | Vin. x 10in. | 24in. x 10in. | 20mm. x 10in. 
Weigbt of magnets, eek : 

plete with bearings ...... f^ JUN ewe SPORE 
Type of armature essea. Gramme Ring Drum Gramme Ring 
Diameter of cone 173in. lá3in. l7Àin. 
Length of cone ss. 17in. 2Àin. 20in. 
Number of turns . 540 500 540 
C section of conductor { No 1) 0:309 x 0:078 No. 10 

BOE acces 01280 sq. in. = 00312 sq. in.! 01280 sq. in. 
Number of segments n 

commutator . ... . . 54 125 of 
Weight of arm with wheels ) ig ewt. Sata. 21 ewt. 22 ewt. 

complete 
Armature resistance... . .. . D: ohm. 0°181 ohm. | 0°315 ohm. 
Total resistance of loo 0.8 chm. 0615 ohm. | 085 ohm. 

MOLVE ies ee eorr eoe ur J 


Total weight of locomotive... 10 tons 7 ewt. 13 tons 10 cwt..11 tons 12 ewt. 


Each train consists of three coaches coupled together, with inter- 
mediate platforms. The following are the leading dimensions :— 


ft. in. 
Bri TM A T 4 8 
Overall height above rail level 8 44 
Overall width of ogg, pert rs e aseotns 6 10 
Length of body over end framing ............. eese 26 0 
// arakon n ras ĩð2˖½ 16 9 
Wheel-base of bogies |... . 5 O 
Overall length of train (S coaches) p -——ͤ—!bPtF 96 0 
Diameter of ee... 8 2 0 
Weight of empty train coinplete . 21 tons 2 cwt. 
Seatnp Lafer ER ada ees 96 passengers 


| DYNAMOMETERS. 
Some sort of dynamometer was found necessary in the earlier te-ts 
of the static pull exerted by the various locomotives, and that shown, 
Fig. 1, was designed and constructed, It was made from a piece of 
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steel tube 3in. in diameter, with a wrought-iron cap and eyebolt 
screwed at one end, and a stuffing-box at the other, and was filled 
with water. On one end ot the piston-rod an eye was forged, into 
which the draw-bar pin was inserted ; the piston was fitted with the 
ordinary cup-leather. A pressure gauge was fitted close to the 
stuffing-box. This dynamometer was calibrated by hanging known 
weights on the draw-bar end, the other being slung up a crane, the 
reading of the pressure gauge being recorded for each weight ; in 
this way the calibration curve a, Fig. 2, was obtained. This 
dynamometer proved very useful, and could measure a pull of 
6,0001b., but had the rather serious fault that small forces could not 
be accurately measured, on account of the enormous friction of the 
stuffing-box and cup-leather. In addition, it was too long to be 
used between a locomotive and train in the ordinary running, for 
when the train ran up or gained on the locomotive, the dynamometer 
was likely to touch the workivg conductor, causing a bad short 
circuit. It was therefore necessary to design a compact dynamo- 
meter in which the internal friction was a minimum. This was 
effected in the design shown, Fig. 3, which was inserted in the train 
draw-bar cradle in the place usually occupied by the spring. The 
available space in this cradle was limited to 6in. across, and even if 
a larger cradle had been made, the clearance between the centre of 
the draw-bar and the conductor at the crossings would have 
1 pay anything greater than a 6in. diameter being used. The 
difficulty was again increased by having to allow a 17in. hole in the 
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Fic. 1.—Hydraulic Piston Dynamometer. 


centre to take the shank of the draw-bar. "The containing vessel or 
chamber was a cast-iron ring, 5fin. in diameter, with a 1]jin. hole 
in the centre. A recess lin. wide and zin. deep was turned 
in the face, and two steel rings were screwed on to make 
the joint between the face and the diaphragm. The circular 
ring and cap exerted pressure on this diaphragm. This was 
transmitted to the water, and its amount was recorded on the gauge. 
This form, which we may call the train dynamometer, gave very 
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Fic, 14.—Section of Tunnel, showing cross-sectional outlines of 
Locomotive and Carriage. 


satisfactory results, but it was found inconvenient, for reasons 
explained later, to have the dynamometer fixed permanently (during 
testing) in the train draw-bar. In order to get the dynamometer on 
the locomotive draw-bar the design had to be completely altered, on 
account of the space available. The same idea was retained, but two 
diaphragms were employed with a passage between the chambers. 
The dimensioned sketch (Fig. 4) probably makes further description 
unnecessary. In actual working, this locomotive dynamometer gave 
even better results than the train dynamometer. Considerable 
difficulty was experienced in finding a suitable material for the 
diaphragm. Very thin sheet-copper was first tried, but the sudden 
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and uneven jerks tore the copper close to the joints. Plain india- 
rubber, about yyin. thick, was next used, but with this it was difficult 
to make a joint, as, when the rings were screwed up sufficiently to 
make a joint to stand a pressure of about 200lb. per square inch, 
the rubber expanded considerably, and raised a bulge in the middle, 
which was found to affect the satisfactory working of the dynamo- 
meter. 'The ordinary rubber insertion, with wire gauze, was then tried, 
and gave very good results; but the continual jerking caused the wire 
gauze to crack close to the joint, and then the pieces of wire soon 
came through the rubber. It may be said, however, that this last 
diaphragm ran for about 50 miles before giving out. A diaphragm of 
rubber and canvas insertion was next employed, and so far has proved 
satisfactory. "The calibration curves shown, Fig. 2, were obtained in 
each case by testing the dynamometer in position on the respective 
draw-bars with a spring balance and lever, with knife-edge bearings. 
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In the case of the train the necessary pull was exerted by a screw, 
between the train and a fixed point. ith the locomotive the draw- 
bar was attached to a fixed point and varying currents were used ; 
then the locomotive static pull was checked at the same time, and 
compared with the pull as tested by the first dynamometer. The 
annexed sketch, Fig. 2a, makes the method of testing clear. 


EFFECT OF VARYING STARTING CURRENT ON ACCELERATING TRAIN 
AND RUNNING SPEED. 


A series of experiments was made with various starting currents, 
in order to determine the effect of using a large or small draw-bar 
p at starting on giving a train its acceleration at starting, apart 
rom acceleration, positive or negative during running. These 
experiments were made with No. 15 locomotive hauling a three- 
coach train, the voltage, current, speed, and in a few cases the draw- 
bar pull being observed simultaneously at  5sec. intervals 
throughout the run. Before carrying out these experiments, it was 
thought there existed a particular value of the tractive coefficient per 
ton 87 any locomotive), both at starting and while running, which 
would give a minimum time between stations combined with a maxi- 
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Fic, 24.—Method of Calibrating Locomotive Dynamometer. 


mum efficiency for the energy expended. To arrive at a basis of com- 
parison the total time between stations was divided into two periods, 
the starting and the running periods, the former being taken from 
the instant of switching on the current until the train received its 
acceleration, and the speed curve bent over and become parallel to 
the abscissa. This point was rather hard to determine, on account of 
the curve rising or falling almost immediately after the bend, but an 
inspection of the curves shows that their general s is precisely 
the same for the same piece of road or section of the line, no matter 
what tractive force per ton was employed. The running period was 
taken from the last period described until the current was shut off 
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ánd the brakes were applied. As the same man drove the locomotive | all much alike, and that they point to the same conclusions. The trips 


on every occasion, and was so accustomed to switching off within a 
certain distance of the position at which the train should stop, any 
httle difference, due to shutting off before or after a certain point on 
the section was reached, can be neglected. Two complete round trips 
were made under ordinary running conditions, the only exception 
being that in the first trip the starting current was limited to 
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Fic. 3.—Hydraulic Dynamometer for Carriage. 


100 amperes and kept steady by the regulating switch until all the 
resistance was cut out, and the current commenced to drop on account 
of the back electromotive force of the motors; the second trip was 
made with a starting current of 120 amperes ; the third with one of 
140 amperes ; the fourth with 160 amperes ; and the fifth with 180 
amperes—starting from each station and maintaining these various 
currents steady, as in the first case, until the back electromotive force 
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Fic. 4,— Locomotive Dynamometer. 


brought the current down. As might be expected, this back electro- 
motive force destroyed, to a certain extent, the value of the experi- 
ments ; but, nevertheless, they are, perhaps, worth recording. In 
leaving Stockwell on the up journey, and the City on the down 
ourney, traffic regulations prevented the higher starting currents 
ing kept steady, and, therefore, the observations obtained in the 
above-mentioned sections were not compared ; neither are those 
obtained in any of the up-sections given, it being found that they are 
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between the Borough and Stockwell stations, are, therefore, chosen 
for consideration. The preference is given to the latter on account 
of the trains carrying their maximum load on the down road, the 
observations having been taken in the evening. It is hardly neces- 
«ary to discuss in detail the results of each section, the variation in 
each being almost the same. The section between the Elephant and 
Castle and Kennington stations will be considered, but the remarks 
apply equally to the other sections. For starting currents of 100, 
120, 140, 160 and 180 amperes (see curves, Fig. 5)—the velocities are 
13, 14, 1455, 14 and 1475 miles per hour respectively—the difference 
in the speed attained is more marked at this station than the others, 
probably on account of the rising grade on leaving the station. 
The mean speed is 14:05, but generally it seems to be inde- 
pendent of the value of the starting current. There is, however, 
a difference in the time taken to attain this velocity, the time 
decreasing as the starting current is increased —viz., 60, 50, 45, 40 
and 45 seconds for current values of 100, 120, 140, 160 and 180 
amperes respectively. It will be noticed that this relationehi 

decreases as the higher values of current are reached; this is cause 

by the current falling off more quickly for higher values, the average 
current during the start being, therefore, much below its proper 
value, An inspection of the speed and current curves makes the 
reason clear ; as the current or tractive force per ton is increased, the 
acceleration (in feet per second per second) becomes greater, and in 
consequence the back electromotive force of the motors prevents the 
Initial value of current being maintained until the train has received 
its velocity. Had it been possible to increase the impressed E.M.F. 


Volts 


Volts 


60 150 secs. 


100 


Fic 5.—Effect of varying starting current. Elephant Station to 
Kennington Station. 


or line pressure, the current could have been kept steady and more 
valuable results would have been obtained. The same effect might 
to a certain degree be brought about by weakening the field of 
the motors, but this would give less tractive force per ampere. It 
would, however, seem that the fields might be weakened with 
advantage at starting, or the motors and switching arrangements 
might be so designed that a larger draw-bar pull could be main- 
tained until the train got up to speed; the advantage would 
obviously be a gain in time at starting. The question is, 
however, more fully considered later on. The time taken to 
complete the running period of the trip, and, of course, the speed 
during this period, seems to be unaffected by the value of the starting 
current. The time taken between stations or the time between 
switching on and off current is not much affected by the starting 
current, except for low values. With stations about 860 yards apart, 
the same energy is required for starting and running periods, or the 
energy to bring the train up to its proper speed is 50 per cent. of the 
total ; this again is affected by the gradients, but for a level road it 
seems to be fairly correct. Thus between the Borough and Elephant 
and Castle stations: there is a down grade— here the number of kilo- 
watt-hours at starting was 0:339, the running kilowatt-hours being 
0:478 ; and between the Elephant and Castle and Kennington there is 
an up grade at starting, followed by a down grade—the number of 
kilowatt-hours to start the train was 0:547 and 0°474 completed the 
trip. These values are for a starting current of 140 amperes in each 
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case. The total energy for a trip between stations seems to be inde- 
pendent of the starting current, except for values below 120 amperes, 
and here the time taken for a trip is DET Up to a spced of 11 
miles per hour the time taken to attain that speed decreases with the 
increased value of starting current. 


MOTOR AND LOCOMOTIVE TESTS. 


The efficiency of an electrical locomotive, when hauling a load, is 
different from that of a motor tested on a foundation in the usual way. 
It is customary in giving the results of a test on a street-car motor to 
speak of the horizontal effort at the tread of the wheel of a certain 
diameter, and to call the result so obtained the draw-bar pull. 
Experience shows that the actual draw-bar pull at starting, as 
measured by a dynamometer, is only about 73 per cent. of the actual 
tractive effort at the tread of the wheel of the motor. This difference 
was shown forcibly in attempting to obtain the efficiency of No. 15 
locomotive under actual running conditions. Assuming that the 
tractive effort at the tread of the wheel (as calculated from the tests 
of the motor with a Prony brake) was the same as the draw-bar 
pull, the locomotive hauling a load came out with an efficiency of 
over 100 per cent. In order to make this clear, it may be well to 
state how the efficiency was worked out. The voltage current and 
speed readings were taken at 5Ssec. intervals. From the volts 
and ampercs the electrical horse-power supplied to the locomotive was 
obtained ; the mechanical horse-power given out at the draw-bar, 
i.e., the work done in hauling a load, was arrived at by multiplying 
the tractive force at the tread of the wheel for each value of current 
by the space travelled in feet per second—this gives foot-pounds per 
second and consequently horse-power. In order to find where the 
error lay, several tests were made under various conditions, With 
the aid of a Pony brake the motor was first tested lying on its back, 
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Fic. 6.—Locomotive No. 15. 


with the weight of the armature and wheels on the bearings as in 
the case of an ordinary stationary motor. Currents varying from 
15 to 170 amperes were passed through the motor, and the voltage, 
speed, torque, and current were observed ; from the torque the 
tractive force in pounds at the tread of the 27in. diameter wheel 
was calculated ; this tractive force and current being plotted gave a 
straight line (A, Fig. 6), 15 amperes being the amount taken to start 
and run the motor light. The speed and voltage need not be taken 
into consideration for our present purpose. The actual draw bar pull 
of the locomotive on the level rails was next obtained by coupling, 
first à dynamometer, and afterwards a spring balance, between the 
draw-bar and a fixed point, this giving a condition of affairs similar 
to a train starting from dead rest. It inay be mentioned, however, 
that the current necessary to just start the light locomotive was 50 
amperes (the result of about 30 trials), the dynamometer being, of 
course, uncoupled for this test. The least current with which the 
locomotive would exert a pull that could be measured with tolerable 
accuracy was 60 amperes, the pull being 3001b. The current was then 
increased to 200 amperes by steps of 10, and the pull in pounds was 
noted. This static draw bar pull was measured under several con: 
ditions, viz., backwards and forwards, on clean rails, rusty rails, and 
rails that were fairly worn, with two different hydraulic dyna- 
mometers and with a spring balance and lever, the results in every 
case agreeing within the errors of observation. ‘The curve plotted 
(Fig. 6) is the result of quite 200 observations. It is worth recording, 
however, that better results were obtained with the spring balance 
for the lower readings on account of the friction between the piston 
rod and gland of the dynamometer. Comparing the tractive force at 


the draw-bar (Fig. 6) with the tractive force at the tread of the 
wheel in the Prony brake test, we can see there is a difference 
between these two curves of 620lb. at 60 amperes and 800lb. at 150 
amperes ; taking the mean, there is thus a loss of over 700lb. to be 
accounted for. It is well known from steam railway working that 
the friction of bearings at starting is many times that obtained in 
running, due, no doubt, to the fact that the film of oil that exists 
between the surfaces of the axle and brass when the axle is at rest is 
&queezed out, and the surfaces are in metallic contact. With a view 
to determine whether this loss of 511b. per ton was all due to the 
above cause, further experiments were made as follows :—One of the 
motors was tested lying on its back, as in the Prony brake test, but 
the armature was only allowed to make a small fraction of a revolu- 
tion—in fact, it only turned an amount allowed by the elongation of 
the spring of the balance (Fig. 7) ; in this manner the static pull at 
the tread of the wheel was measured, with currents varying from 30 
to 180 amperes, the current increasing by steps of 10. The result of 
several such trials, some beginning with high currents and coming 
down are given by curve C (Fig. 6). There is a difference of 120lb. 
between curves A and C at 50 amperes, and of 280lb. at 150 amperes. 
It would seem as though the increased loss of 160lb. at 
150 amperes was caused by the magnetic pull of the field- 
magnets on the armature (due, perhaps, to the armature being 
slightly out of balance magnetically with respect to the field), tend- 
ing to further squeeze out the oil for higher values of current, this 
squeezing out of oil being opposed to a certain extent by the revolv- 
ing armature in the Prony brake test keeping the bearing properly 


Fic. 7.— Test of Motor of Locomotive No. 15 under different conditions. 


lubricated. In order to find the loss due to the weight of the 
magnets a test similar to the last was made, but in this case the 
motor was allowed to work on its outside bearings or axle- boxes, the 
motor being kept in a vertical position as shown by sketch (Fig. 7). 
In this manner, the total weight of the armature and magnets was 
borne by the outside bearings, and the additional loss due to the 
weight of the magnets was obtained, the results plotted giving curve 
D (Fig. 6), which shows 3601b. less than C for all values of current, 
indicating that the loss due to the additional weight of the magnets 
is constant. If we now assume that the friction in the motor-bearing 
is proportional to load, the additional loss due to the weight of the 
locomotive cab switches, resistances, &c, is 350lb. The total loss 
then between the static tractive eflort with the motor lying on its 
back and the draw: bar pull should be 710]). This loss as actually 
measured and shown by the vertical distance between the curve C 
and the draw-bar pull is about 700lb. Having to some extent 
accounted for the loss between the tractive force at the tread of the 
motor wheel and the draw-bar pull, the question then arose, What is 
the draw-bar pull when the locomotive is running on the rails! 
Taking the value of the draw-bar pull from the curve B for 
60 amperes, the average value of current during a run between 
stations showed that this pus 300lbs., was not sufficient to overcome 
gravity alone, not to speak of other resistances. Clearly then, the 
pull exerted in running must be considerably greater than that 
exerted at starting for the same value of current. An attempt was 
made to analyse this by further tests in the shops, but without success. 


(To be continued.) 
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ELECTRICITY WORKS ACCOUNTS. 


The Oxford Electric Co. (Limited). 


Supply at Oxford was commenced in June, 1892, so that at 
December 81st last the station had been in operation about 
64 years. At that date, of the £91,150 sanctioned as capital, 
£50,000 had been received on the share issue, and £41,150 
represented the loan capital received; borrowed chiefly at 
4 per cent. The expenditure on capital account stood at 
£90,087 being at the rate of £148 per kilowatt capacity. 

It cannot be said that the progress of the Oxford under- 
taking is, or has been, anything very rapid as the following 
figures show :— 


Equivalent 8-c.p. | Output: 


, Dynamo 
Year: No, Ot consumers. lamp connection. , Units sold. BT k.w. 
1893 M 7,670 103,895 240 

1894 6 11,206 157.257 240 

1895 225 15,C03 207,633 340 

1896 270 19,058 291,640 600 
1897 340 21,364 345.567 630 

1898 | 420 25,928 574,033 630 


Comparing the output of 1897 with that of 1896 we find 
an increase of 17:8 per cent., a similar comparion of last 
year with 1897 shows that the increase was no more than 
8:9 per cent. The lamp connections, however, indicate a 
brighter aspect; the connections during last year having 
increased tbe total by 21:4 per cent., though the inorease 
during 1897 was only 12:1 per cent., thus accounting for the 
small increase in the output in 1898. 

The costs are, on the whole, fairly representative of the 
average of stations of equal output. Repairs and mainten- 
ance are decidedly (0-2d.) higher than the average, but fuel 
and oil, waste, water and stores are lower by more than 
sufficient to balance the high repairs item, with the result 
that the works and total costs are what are to be expected at 
the output. The ratio of the costs to the revenue has been 
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reduced from 58:4 per cent. to 50 per cent. by reason 
of the reduced costs, the tariff and revenue having kept 
constant. Surely it would be to the advantage of the company 
as well as their customers were the tariff somewhat reduced ? 
Out of the working profit of £4,674 made, £250 has been 
placed to the depreciation fund and £1 ,614 paid as interest. 
£25 has also been written off in liquidation of ** Hire Purchase 
Installations“ (the prime cost of which are regarded as part of 
capital expenditure), and £218 to meet expenses attending 
issue of capital. Out of the balance an ordinary dividend of 
5 per cent. has been paid. 


Bedford Municipal Electric Supply Works. 


Though unable to boast & nominal net profit like Oxford. 
Bedford undoubtedly shows the better general state of affairs, 
not only in the rate of increase of the output but also in the 
matter of low capital expenditure, low costs and low revenue, 
with & better position in the matter of reserve or repaid 
capital. 

The concern has now completed its fourth year in operatiom. 
The capital raised stands at £54,599, of which £12,000 has 
been borrowed at 81 per cent., £10,000 at 84 per cent., 
£22,400 at 8 per cent., and £10, 000 at 2} per cent. Of the 
total, £4,680 has been repaid, while the capital expenditure 
has amounted to £58,100, or at the rate of £86 7 per kilowatt 
of generating capacity of plant. During the year (1898) 100 
additional consumers, and the equivalent of 4,400 8 c.p. lamps 
were connected, raising the total lamp connections to 17,400; 
last year’s output at 328,343 units sold exceeded that of 
1897 by 28:8 per cent. This satisfactory increase in the 
business is doubtless due to the low tariff; the total revenue 
averaging 429d. per unit sold and the revenue from supply 
to private consumers averaging 5:05d. per unit sold to private 
consumers. 

The costs at 2:7d. per unit are low and in a fair comparison 
with stations without attendance and renewal charges in 
respect of public lamps, this figure should be reduced by 
0:12d. per unit. Considering the rather high fuel costs, it is 
somewhat surprising that the works and total costs are so 
low for the output. It is only to be accounted for by the low 
repairs and management charges. 

A working profit of £2,176, representing 4:17 per cent. of 
the mean capital, was made. Out of this £1,760 has been 
allocated for repayment of capital, and £1,399 paid as interest, 
leaving thus a deficit, for the year, of £982 as compared 
with £1,200 in 1897. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)...... 1899 Jan. 6| Kensi'gton & Knightsbr (Co.) 09 Mar. 3 
Ayr (Municipal) 1898 Nov. 11| Kingston-upon-Hull (Mun.) 1898 Aug. 19 
(Municipal) ...... - ar. Kingston-on-Thames (M a). oue 21 
Belfast (Municipal) ........ » Sept. 23 EADEM EE ee — 1898 Oct. 21 
Birmingham (Company). Dec. 16 Leeds (Co N 1899 Mar. 8 
Black pool (Municipal). Oct Leicester (M unicipal) rere » Jan. 90 
Bournemouth (Company) ..1899 April 28| Leyton (Municipal) ........ 898 Sept. 23 
Bolton ÁO eux es 1898 Dec. 9 Liverpool (Municipal). » Aug. 
Bradford (Municipal) 1899 April 14| Manchester (Municipal)... , July = 
Brighton iia a May 12 Newcastle and District (Co yas 
Bristol IE med al) .coo vane 1898 July 29 Newcastle-upon-Tyne (Co.) 1899 ipn 14 
B ey (Municipal). v Bept. 16| Northampton (Company) ..1898 April 15 
Burton-upon-Trent (Mun.) 1899 April 21 Norwich e „ Dec. 2 
Bury (Municipal) 1898 Nov. 25 Notting Hill (Co y - ...1899 Mar. 17 
ridge (Company)...... 1899 Mar. 10| Nottingham ( * uM ..1898 Oct. 93 
Cardiff (Municipal) ........ „ Jan. 6| Oldham (Municipal) » Nov. 18 
ng Cross (Company) .. „ Mar. 17| Oxford (Company pal) ...» April 1 
Chelsea (Company) ........ » Mar. 31| Pontypool (Company) . 1899 May 5 
Cheltenham (Municipal)... . 1898 Oct. 7| Portsmouth (Municipal). . . 1898 Nov. 4 
Chester (Municipal) » Oct. 14 Preston (Company) ))) » Oct. 98 
City of London (Company)..1§99 May 12 ing (Company) ........ » Sept. 16 
Clerkenwell (Company) ....1598 Mar. 18| Richmond (Company) „ Mar. 4 
Derby (Municipal) , Dec. 9 bor (Com April 1 
ubl t eia e SE „ Nov. 25 St. James & Pall Mall(Co.)..1899 Feb. 94 
Dover (Company) ........ „% Mar. 11; St. Pancras(Vestry)...... May 18 
Dundee (Municipal) Pene ees » Nov. 4| Sheffield ech re ONUS „ Dec. 16 
Eastbourne (Company) .... „ July 22 Shoreditch (Vestry) ) May 27 
Edinburgh (Municipal) .... „, Oct. 14| Southam mpion (Municipal) :: » June S 
Exeter (Municipal) ........ „ Aug. 5| Southport (Municipal). » Dec. 23 
alon i w DUC) . Aug. 12 Stafford (Munici 1) ——— „ Oct. 21 
ord ida ..1899 M 5| Sunderland (Muni ). . „ Aug. 19 
Halifax ( oniclp boc us 1898 Nov. 18, Taunton (Municipal) ...... „ Aug. 6 
Hammersmith (V uu) „ June 10, Tunbridge Wells (Mun.) . „ July 23 
Hampstead . " Sept. 9| Walsall (Municipal)... . ,, Nov. 11 
Hanley (Municipal) ........ 1599 April 28 Wandsworth (Company) . „ Mar. 18 
Harrogate ae . . . . 1595 Dee 30 Westminster (Company) ..1599 Feb. 24 
Harrow (ro Any) Vas Ries „ Sept, 9 Whitehaven V . TR Dec: 28 
Hast'gs & 8t nard's(Co.),, April 29, Windsor (Com pany) M ec. $0 
H'use-to- E use Co.(K'ns'gt/nj1599 Mar. 31 Wolverhampton ( elbe P Fal uly 1p 
Hove (Compeny) .......... Mar. 10 Woolwich (Company)) 1899 J 
Huddersfield 4 (Municipal) 1858 Mar, 25 Worcester (Municipal) . April 7 
Islington (Vestry).......... „ June 24' Yarmouth (Municipal — 1808 Jis 17 
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| OXFORD. - BEDFORD. 
Undertaking Worked by . The Oxford Electric Co. (Ltd.) Bedford Urban Sanitary Authority. 
Date of Commencement of Supply....................... June, 1892. December 6, 1894. 
System of Supply |........... . nene High-pressurecontinuous-cutrent transformers Alternate-current transformer sub-stations. 
Chief inen enn sec ase a hun P. J. Rea. W. J. Hope-Johnstone. 
YEAR ENDED DEC. 31, 1897. DEC. 31, 1898. DEC. 31, 1897. DEC. 31, 1898. 
QUANTITIES— 
Unité genestee!!!.„ ce see 513,999 522,835 542,551 447,196 
„ BOLD rr vasienhoce ene ares 343,567 374,033 255,990 398,343 
„ told LO consumers ............ceccecesensessecsceessceces 500,734 328,977 129,503 170,547 
„ Sold for public lighting, &c. ........................... 42,833 45,056 126,482 157,796 
^ err a e aar — — 20,400 28,567 
UNITS SOLD PER 8 C.P. LAMP CAPACITY ............... 190 18:30 1567 
Maximum supply demande 311 kilowatts 349 kilowatts 210 kilowatts 540 kilowatts 
Number of public lampe................... eere 32 arc 52 arc, 48 glow 452 glow 488 glow 
Number of consumers... sese 420 525 425 
Connections to mains in 8-c.p. lampncd e . 13,000 17,400 
CAPACITY OP PLANT IN 8-C.P. LAMPS .................. 14,000 | 20,940 
OAPACITY OP PLANT IN KILOWATTS ..................... 630 630 420 670 
Per kilowatt Per kilowatt 
OAPITAL— . Total | capacity, | TOME | capacity. - 
ai rim (TOTAL) .. iiie Seis kebrer ve vata ined: £58,650 | £140 £64,050 £956 
Loan (including Debenture charges) 58,650 140 64,050 95°6 
s end C111 ·˙¹wꝛmꝛꝛ vive ene 39,000 92:9 54,599 81:5 
BIO E EEE T mum E TEE = — — — 
Loan (including Debenture charges)))ʒ 59,000 92˙9 54, 400 812 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) 19,650 46:8 9,650 144 
Share (unissued) ..........— ccccscsscsecscsevcceecssscnces — — — — 
Share (uncalled) ................... ecce — — — — 
Loan (including Debentures) ........ .................. 19,650 46:8 1:44 
rer,, 2,920 6:95 6:99 
RESERVE OR SINKING FUND ...........................-- nil — = 
DEPRECIATION FUND ........ccccccccccccccscceueccsceceecs : nil — == 
EXPENDED (TOrAÄiIjůIy . . . . . . 46,390 1100 867 
Lands and building 4,496 1077 8:32 
C/) E E 12,293 29:3 33˙1 
| aor ER 21,654 51:6 42:0 
Miscellanous i: eee doe ra ER Eo AN ERAS Eo DES Uno po 7,947 — 3°39 
BALANCE OP CAPITAL ACCOUNT........................... 7.214 — - 5°53 
REVENUE— Total Per unit sold] Total. Per unit sold Total. Fer unit sold Per unit sold. 
CPùi ii £8,576 5:990d. | £9,341 5998d. | £4,718 | 4 420d. 4295d. 
Revenue from suppl s . . . 7,699 5˙580d. 8,619 5:530.1. 5,214 5 020d. 2:6234, 
" meters, Ke.. XR xS 130 0 091d. 153 0:0984d. 110 0°103d. 0°103d. 
ji public lighting 459 |  03321d. 441 0°283d. 1,392 1:3004. 1:559d. 
as sale of lamps, Kk o 40 0:028d. — — 2 m: 
miscellaneous sources ess 248 0°173d. 128 0:082d. 1 — 0 011d. 
EXPENDITURE OUT OP REVENUE— | | 
TOTAL COSTS cc £4.579 3:200d. | £4,667 2:932d. £3,125 2 920d. 2'703d. 
WORKS COSTS ........ mH 8 2977 2-080d. 3,164 2 032d. 2.550 2:390d.. 2:120d. : 
Generation of electricity j.. . 4226 100d. 2,888 $54d. 227! 2-140d. 1 938d. 
Fuel (including cartage, &c.) ..... ..................... 938 0°650d. 1,015 Q 6524. 1,522 1:240d. 1:0674. 
Oil, waste, water, store . 101 0:071d. 84 0°054d. 135 0°127d. 0°167d. 
Wages at station teen 861 0:6024. 861 0:5524. 612 0:6024. 0:546d. . 
Repairs and maintenance at station 817 0°571d. 928 0:595d. 180 9 169d. 0°157d. | 
Bii of electricity d 251 0: 175d. 276 0" 177d. 118 O IId. 0 067d, ` 
b | ERE 197 0°138d. 194 0:1254. 78 0:073d. 0:057d. 
Repairs, renewals of mains, oo... . 55 0:C39d. 82 0:0534. 40 0:037d. 0:010d. ` 
Public lighting ..... .................... c —a — —a — 153 0'143d. OI ud. 
Attendance ess ne RESO SS Eee Se — — — — 52 0:0494. 0:055d. 
Rene 8 — — — — 101 0°095d. 0:061d. 
MANAGEMENT AND PROPERTY OHARGES.............. 1,602 1˙120d. 1.503 0 964d. 575 0:539d. 0 583d. . 
/ E E E nil — ad — nt == = 
Rent, rates, access $50 0:245d. 3.28 0:211d. 143 0 138d. a 121d. 
M „„ E EAE 1,252 0:875d. 1,175 0:754d. 345 d. Ed. 
DAP e‚e‚. ibode raiat 841^ 0:588d. 817/ 0:525d. 285 0:26'7d. 0 205d. 
Stationery, K 91 0:0644d. 85 0:0554. 32 0:0304. 0-034d. . 
Establishment charges ........... e 129 0:090d. 127 0:0824. 27 0:0254. 0°033d. 
Law charges, £0. eee q 191e |  0134d. 1467 | 00944. 90° | 00844. 0189d. - 
mean . A . 
PINANOIAL RESULTS— abba Toll ede Toth eee 
WORKING PROFIT POR TRKRkx˖k˖ k dd... 5 38%, £1,593 375% £2,178 417% 
Sum carried to Depreciation Fund ............... dis % nil — nil = 
Sum carried to Reserve or Sinking Fund. 90287 1.560 3:67% 1,760 5:37% 
Net interest on loans (incl. Debenture charges) ... 1:857 1,558 3:67% 1,399 2:68% 
BALANCE PROM LAST ACCOUNT rr . 0:022% -914^ | 215% = = 
BALANCE AVAILABLE FQR DISTRIBUTION, Ko. 2:967; = y F m 
"PEUT SEN — 1,200% 83% 98.2 1:88% 
ORDINARY DIVIDEND PAID oo 57 50 — — — — = 
PERCENTAGE OF TOTAL COSTS TO GROBS REVENUE 53:47 50% 66:3% 62 9% 
Expenditure per kilowatt capacity o...n... - £7. 5s. bd. £7. 8s. 24. | £7. 8». 10d £5. 104. 5d 
REVENUE PER KILOWATT CAPACITY ................. £13. 12s. 2d. £14. 168. 7d. £11. 4s. Od £8. 15s. 5d. 
Expenditure per 8-c. lamp capacity jj q 4s. 71d. ds. 83d. as. 54d Ss. 8d. 
BEVENUE PER 8-C.P. LAMP CAPACITY .................. 88. 84d. 9s. 6d. 6s. 9d. 5s. 74d. 
REVENUE P PER 8-0. P. LAMP CONNECTED ............... 8s. 01d. 78. rg 78. 3d. 6s. 9d. 
„ 7d. a4 6d. gd. 
7... ceaciversie: 5d. Bh [per ann. 41d. Sd. 
C £14. 6s. 104. £24 & £18. 10s. Viger 3d. per unit. 3d. per unit. 
c Includes £48 insurance, BEDFORD.—REMARKS- a Over-expended. b Met by 


local rate. c Includes £6 to insurance and £54 to lamps 
supplied to consumers. «d Includes EIS to insurance 
and £211 to lamps supplied to consumers. 


> & Kot separately rendered. b Includes £415 directors fees. - 
85 e Includes 


ri fees and £41 to advertising. d 23% discount on monthly pay ments. 


heiudes directors’ fees, £415. g Includes £65 insurance, £3? »uditing. £10 adver- 
cartieg. ” h After deducting £218 net expenses attending issue of capital. 
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THE GOYERNMENT TELEPHONE PROPOSALS. 


As we were given to expect, the Government has issued a 
Treasury Minute (printed in full in another column), setting 
forth under what conditions it is proposed to grant local 
authorities licences to establish telephone exchanges, in order 
that the full effect of the short Bill ** To make further 
Provision for the Improvement of Telephonie Communication, 
and otherwise with respect to Telegraphs " may be estimated 
before the Dill comes on for its second reading. It was 
naturally to be expected that this Minute would have given 
certain undertakings as to the precise nature of the control 
the Post Office would necessarily exert on the telephonic 
business of the country, and as to how the interests of 
the public and of the competing licencees would be 
safeguarded. But all delusions of this sort are rudely 
shattered by a perusal of the last paragraph of the 
document. ‘Should Her Majesty’s Government at any 
time see fit to exercise this right [the right to establish 
telephone exchanges and to licence persons, companies and 
other bodies, to establish such exchanges] in a manner 
different to that indicated in this Minute, neither the 
[National Telephone] Company nor any local authority will 
have any ground to complain of breach of contract or want of 
good faith on the part of the Postmaster-General." Thusthe 
Minute is of no legal value at all, but can merely be taken as 
an indication of the momentary policy of a vacillating Govern- 
ment with regard to the telephone question. Should Mr. 
Hansury’s telephone Bill pass in its present form, local 
authorities will be enabled to borrow money for the establish- 
ment of telephone exchanges on their obtaining a licence from 
the PosrxasrER-GENERAL, but the terms of the licence may 
conform with what is laid down in the first thirteen clauses of 
the Treasury Minute, or it may, at the discretion of the 
PosrMasTER-(GENERAL, confer entirely different powers and 
impose entirely different safeguards. With the present love 
of experiment on the part of the advisors of the POSTMASTER- 
GENERAL we may expect some interesting developments. 

We will now turn to the first 13 clauses of the Minute, 
and examine what will be the effect of the licences the 
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Government contemplates to grant in the first instance. It 
is stated that the licences will be of the same general character 
as that held by the National Telephone Co., but a close 
examination of the individual clauses show that not unimpor- 
tant differences are proposed. The proviso that telephone 
exchanges are to be connected with Post Offices, so that 
subscribers may use their instruments for the purpose of 
dictating telegrams and express letters, and for other 
purposes, was given in the original Treasury Minute of 1892 
(The Electrician, Vol. XXIX., p. 124), as one of the advantages 
the telephone company and their subscribers were to gain in 
return for the Government acquisition of the trunk lines. It 
is to be hoped that facilities on a more extended scale than 
hitherto will be given for this use of the telephone, both to 
subscribers to existing exchanges as well as to the supporters 
of the proposed municipal and government ones. The latter 
are to have advantages not possessed by the former, as they 
will be able to dictate over trunk lines messages for delivery by 
hand as express letters, a concession jealously refused to all 
telephone companies hitherto from fear of its effect on the 
precious telegraph revenue. Then the telephone is to be 
popularised by requiring licensed local authorities to open 
public call offices at post offices, and subscribers are to be 
allowed to lend their telephones to friends and clients, a 
proceeding which has hitherto been—ridiculously enough '— 
in contravention of the National Telephone Co.’s licence. The 
latter privilege, however, will only be granted (either to local 
authorities or the company) on condition of their adopting the 
clumsy toll system of charging. And in other more important 
respects the municipality is not by any means given a free hand 
in establishing its telephone exchange. Plant approved by the 
PosrwAsTER-GENERAL must be employed, the tariff is subject 
to his revision, and his censorship also extends to any agree- 
ments that may be made with other licensees. Besides this, 
the yearly accounts are to be submitted to him. In 
consideration of these restrictions, however, and in return for 
the ame enormous royalty (10 per cent. on the gross receipts) 
as the National Telephone Co. has to pay, the PosrwAsTER- 
GENERAL will purchase the plant at the expiry of the licence 
at the end of 1911, or rather so much of the plant as he or an 
arbitrator may consider suitable, at its fair market value at 
the time of purchase. 

It is truly remarkable that local authorities should be 
invited by a Conservative Government to embark in such 
a speculative business with ratepayers’ money, in the 
face of what will doubtless be a keen competition; 
and, moreover, it seems as if the framers of the Treasury 
Minute had arrived at this conclusion by the time they had 
reached this point in their scheme, for the next clause shows 
that the PosrwAsTrER-GENERAL is to have a hand in regulating 
this competition. So far as the existing plant of the National 
Telephone Co. is concerned, in those localities in which 
competition is started the Posrmasrer-GENERAL will extend 
the same conditions of purchase to it as in the case of 
municipal plant. But if, in areas where there is competition, 
the Company adds to its plant after competition has been 
started, as it obviously will have to do if it wishes to hold its 
own, the new plant will only be treated on the same basis as 
regards purchase if the Company within a reasonable 
period” affords inter- communication facilities between its 
exchanges and those of the local authority ‘‘on conditions 
approved by the PostmasTer-GENERAL.”’ 

Altogether the policy thus set forth appears likely, if carried 
through during the next eleven years, to impede the progress 
of telephony in this country more than ever. The Company 
which is already in the field is to go on with no proper faci- 


lities for obtaining way-leaves (in spite of the vague promise 
held out by Mr. HAN BURY when he introduced his Bill), and, 
if it submits to no restrictions as to the manner in which it 
conducts its business, the newer portion of its plant may 
become practically valueless at the expiry of the licence. At 
the same time it has little inducement to maintain the tele- 
phone service in the metropolis efficient to the end of the 
term, as the Post Office will endeavour to supplant it there 
and will be unlikely to take over the most expensive part of 
the Company’s plant in this area, for this is represented by wires 
which the Company has not been allowed to place underground. 
In the Provinces the municipalities who have had the temerity 
to enter the telephone business will be liable to be hampered 
by arbitrary regulations at every turn by a Government depart- 
ment, and at the best will be handicapped in their competition 
by not being allowed to charge preferential rates. While 
the latter privilege cannot be taken away from the Company, 
the municipality can retaliate by refusing way-leaves. Thus, 
instead of a healthy competition either in London or the 
Provinces, in which the two opponents would merely be rivals 
for public favour, the method adopted would be for each to 
endeavour to destroy the other’s business. In addition to this, 
in the Provinces both would be hampered by restrictions 
imposed on them by the Post Office, and by having to pay a 
heavy annual sum yearly out of their hardly-earned income 
in order to subsidise the telegraph department. Perhaps, 
after all, it was with a true insight into the absurdity of the 
scheme, and with a keen sense of humour, that the drafters of 
the Minute wrote—“ should Her Majesty's Government at 
any time see fit to exercise this right in & manner different 
from that indicated in this Minute, neither the Company nor 
any local authority will have any ground to complain. . . ." 


————————— 


TREASURY MINUTE UPON THE PROPOSALS FOR 
THE DEVELOPMENT OF THE TELEPHONE 
SYSTEM IN THE UNITED KINGDOM. 


The following is the full text of the Treasury Minute, 
setting forth the Government proposals with regard to the 
telephone service. The Minute, dated May 8th, was published 
early this week :— 


1. My Lords have before them the Treasury Minute of May 23, 1892, 
the several agreements made between the Postmaster-General and the 
National Telephone Co., and the Report of the Select Committee of the 
House of Commons appointed last Session to consider the condition of the 
telephone service. 

2. The Committee find — 

(i.) That the existing exchange service is not of general benefit to the 
country, and that it is not likely to become of general benefit so long as 
the present practical monopoly in the hands of a private company shall 
continue. 

(ii.) That competition by either the Post Office or the local authority is 
necessary to the public interest and that the Post Office is not prevented 
either by legal agreement or by good faith from competing in any areas 
either by itself or by means of licensees. ! 

3. My Lords agree generally in this conclusion and approve of the 
proposals of the Postmaster-General—(i.) that licences should be granted 
to certain local authorities to transact telephone business within appro- 
priate areas ; and (ii) that the Post Office should itself open telephone 
exchanges in London as soon as Parliament has provided the necessary funds. 

4. Local authorities cannot, without the sanction of Parliament, borrow 
on the security of their rates or use their funds to establish a telephone 
service. My Lords are of opinion that this sanction may be most con- 
veniently given by & general Enabling Act, and a Bill containing the 
necessary provision on the subject has been introduced. 

5. The licences to local authorities will be of the same general character 
as that held by the National Telephone Company and will contain & pro- 
vision that the local authorities licenced by the Postmaster-General shall 
connect their exchanges with post offices, in order that persons using their 
telephones may, on payment of the usual charges, 

(a) speak over the trunk lines of the Postmaster-General ; 

(6) speak messages to a post office for delivery as telegrams, express 
letters or ordinary letters : and 

(c) call for the services of express messengers. 
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My Lords propose that messages which are to be delivered as express 
letters should be spoken for that purpose, not only as at present to a post 
office in the same town, but to any post office connected with an exchange. 
Thus, any person using a call oftice will be able to secure the delivery of 
his message in any part of the country where an exchange is established. 

6. In order to ensure tbat telephonie communication shall be open as 
far as possible to persons who do not rent a telephone, the Postmaster- 
General will require license1 local authorities to open call offices at post 
offices, and will confiné the charges at such offices within reasonable 
limits; while the restriction hitherto imposed upon renters of telephones, 
that they shall not allow their telephones to be used by persons outside 
their own households, will be removed in all cases where messages are paid 
for on the "toll" system, whether the telephones are rented from the 
local authority or from the National Telephone Company. Thus it is 
anticipated that some classes of subscribera will be ready to offer to the 
public the use of their telephones either gratuitously or for a small fee. 

7. It will be a condition of the licences granted to local authorities that 
no terminal charge shall be levied by the licensee upon trunk- wire 
messages originating in an exchange of the Post Office, or of any other 
local authority, or of the National Telephone Co., if (in the latter case) the 
Company cease to levy such charges on trunk-wire messages originating in 
the exchange of the local authority. 

8. The following conditions will alao be attached to a licence to a local 
authority :— 

(a) That the plant shall be of such character and so constructed as the 
Postmaster-General may from time to time direct or approve. 

(b) That there shall be no preferential treatment as between one subscriber 
and another. | 

(c) That the system of charge and the maximum and minimum sums to 
be charged shall be subject to the Postmaster-General’s approval and (if 
necessary) revision ; and that yearly accounts shall be submitted to him of 
the revenue and expenditure of the service. 

(d) That neither the licence nor any of the powers conferred by it shall 
be assigned or sublet, and that no plant shall be sold to, and no working 
agreement made with, another licensee without the sanction of the Post- 
master- General. 

(e) That the licence shall be subject to determination if the local authority 
does not bona fide establish a telephone exchange system within a reason- 
able time, and maintain such system in effective working. 

9. The royalties payable to the State will be the same as those specified 
in the National Telephone Co.'s licence. 

10. All licences will be terminable on December 351, 1911. 

11. With respect to the purchase of plant, whether of the local authority 
or of the Company, my Lords agree with the conclusion of the Select 
Committee, that the Postmaster-General should in no case undertake to 
buy useless or antiquated plant." Single-wire circuits, for example, fall 
into this category. Subject to this consideration, it will be a condition of 
the licence to a local authority, that on the termination by the Postmaster- 
General of such licence the local authority shall sell, and the Postmaster- 
General shall purchase, all plant then in use in the telephone service of the 
loca] authority which is suitable for the actual requirements at the time of 
the local service of the Post Office. The question of suitability will be left, 
if the parties differ, to the decision of an arbitrator, subject to the 
provision that no plant shall in any case be considered suitable which has 
been brought into use without the sanction of the Postmaster-General. 
The plant will be taken at its fair market value at the time of the purchase 
without any addition in respect of compulsory purchase or good-will or 
profits, the value to be ascertained by arbitration if necessary. 

12. My Lords propose that where, within a reasonable period, bona fide 
competition between the National Telephone Co. and any local authority 
is established in any area where the Company are now working, similar 

reatment should be applied to so much of the plant of the Company in 
such area as existed at the time when the competition was inaugurated. 
Further, if the Company within a reasonable period give intercommunica- 
tion in such area between their exchanges and the exchanges of the local 
authority, on conditions approved by the Postmaster-General, the purchase 
will extend (on the same terms) to the plant of the Company constructed 
(with the sanction of the Postmastec General) after the commencement 
of the competition. 

13. The Postmaster General will consider : ll applications for licences by 
local authorities with reference to the circumstances of each case, and will 
exercise a discretion both as to the grant of the licence and as to any 
modification of its terms (not inconsistent with the principles indicated 
in this Minute) which he may think desirable. 

14. The right of the Post Office to establish telephone exchanges, and to 
licence persons, companies and other bodies, to establish such exchanges— 
a right explicitly reserved in every licence and agreement with the 
National Telephone Co.— will remain intact; and should Her Majesty's 
Government at any time see fit to exercise this right in a manner different 
from that indicated in this Minute, neither the Company nor any local 
authority will bave any ground to complain of breach of contract or want 
of good faith on the part of the Postmaster-General. 


Royal Meteorological Society.—O wing to the public im- 
provements in the neighbourhood of Parliament-street, the 
Royal Meteorological Society has been obliged to vacate its 
offices in Great George-street, and find accommodation at 
Princes Mansions, 10, Victoria-street. On Tuesday evening 
the 16th inst., the President, Mr. F. C. Bayard, held an “ At 
Home" in these new rooms, which was largely attended by 
the Fellows. 


UNDERGROUND TUNNEL CONDUITS. 


[couMUNICATED.] 


The problem of providing thoroughly efficient telephonic 
communication at reasonable charges for great cities is one 
which has been assiduously worked at by many experienced 
engineers, but it can hardly be said that we are even within 
sight of a perfectly satisfactory solution. With the knowledge 
now at our disposal it is a comparatively easy matter to 
provide telephonic communication in a town of moderate 
size, where all the work can be done from a single exchange, 
and where there is no objection to the running of a moderate 
number of lines overhead. But when we come to consider 
the most difficult case of all—the providing of telephonic 
communication for London—where a single exchange is 
entirely out of the question, and where it is agreed that no 
overhead lines should be allowed, then the difficulties become 
so great as to appear well nigh insuperable. Great advances 
have been made as regards the apparatus for use in, and the 
wiring of, exchanges, and there would probably be little 
difliculty as regards the exchanges themselves, if arrange- 
ments were made to have a sufficient number so as to prevent 
any one having to be fitted for an unmanageable number of 
subscribers. All these exchanges would have to be connected 
among themselves, however, by a large number of junction 
lines, and the prospect becomes truly alarming when we 
attempt to calculate the number of subscribers’ lines which 
would have to be provided in the event of London being 
supplied with telephonic communication at reduced charges 
to the subscribers. It must be remembered that subscribers’ 
lines present difficulties of their own as compared with 
junction lines, because it is impossible to foresee the exact 
number likely to be required in any locality ; and even 
when a sufficient number of spare underground wires have 
been provided, there is always a considerable amount of 
expense and troublesome work to be done before tliese wires 
can be led into the subscriber’s house or place of business. 
Even if the London citizen —the most long-suffering individual 
in existence—were content to have his streets continually 
opened and partially blocked for traffic, it would still be 
impossible to run a sufticient number of wires by existing 
methods, because the most important thoroughfares, along 
which the majority of these wires would be required, are 
already almost completely choked up with telegraph wires, 
electric lighting cables, hydraulic mains, ordinary water 
mains, gas pipes, &c., and it is evident that in order to carry 
out any great Scheme, such as that indicated, it would be 
necessary to devise some entirely new method of dealing with 
the enormous number of telephone wires which would be 
required. 

Obviously, the best method would be to construct special 
underground tunnels, and various schemes have been devised 
from timeto timefor constructing such tunnels or subways under 
the whole of the most important thoroughfaresin London. The 
proposers of the various schemes have set forth the advantages 
which would accrue if telegraph, telephone and electric light 
conductors, gas and water mains could be placed in such 
subways where they could be added to, replaced or repaired 
when required without the surface of the roadway being in 
the least interfered with. The advantagos of such a system 
are so evident that it may to many people appear strange that 
it has not yet been adopted ; but the reason, no doubt, is that 
in many cases the schemes have been put forward by men 
who, although they may have been good engineers for subway 
work, have not fully appreciated the exact requirements of 
the people who would eventually have to make use of these. 
subways, and, further, the cost has 1n every case been ao great 
as to be absolutely prohibitive. A patent, which has recently 
been taken out by Messrs. Morten and Kenney, for an air- 
tight conduit is worthy of consideration, however. It appears 
to have been specially designed for the running of telephone 
lines underground on a very large scale, although apparently: 
the system could be made use of equally well for other elec- 
trical conductors. It is proposed to run these air-tight 
conduits in an iron tunnel of about Oft. in diameter, con-. 
structed on similar lines to the City and South London, 
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Railway tunnels. Manifestly, the first cost would be great, as, 
indeed, it must be in any system of tunnelling; and the 
proposed method is entirely out of the question for a mode- 
rate number of conductors. To efficiently wire London, 
however, &n enormous number of conductors would be 
required in all the most important thoroughfares, and it is 
here that the system appears to be exactly what is required. 
In the figure is given a section of the tunnel, showing also in 
section three of the proposed conduits, and it will beseen that the 
method of mounting these conduits is economical and effective, 
while at the same time ample space is provided for gangways 
along the tunnel. The conduits shown are capable of accom- 
modating no less than 28,000 conductors, and it will be 
observed that a very neat method has been devised for dealing 
with the branch cables, which are to be tapped off from the 
main conduits at suitable intervals. It is obvious that this 
latter method of fixing can, if necessary, be extended to provide 
for a considerable number of telegraph lines or electric light 
cables, or any other electrical conductors. 

In considering the cost, a comparison must, of course, be 
made with the cost of ranning a certain number of wires by 
the existing methods, and it is stated that by Messrs. Morten 
and Kenney’s system, when dealing with 1,000-wire cables, 
a saving can be effected of £11,000 per mile with 10 cables, 
and £15,000 per mile with 36 cables. Even if the cost were 
the same, it is evident that such a system would recommend 


C... CONDUIT FOR) 
SEVEN !COO-WIREW }..- 
CABLES j 


C.I. CONDUIT FOR 
FOURTEEN 1000-WIRE 
CABLES 


itself on account of the fact that it would not be necessary to 
disturb the roadway either for the purpose of making the 
tunnel and running the wires, or for the purpose of making 
any connections or additions thereto. It is proposed to obtain 
access to the tunnels from refuges in the middle of the road 
and other suitable places at stated intervals. It is proposed 
to make the conduit in lengths of about 12ft., and to provide 
it at suitable intervals with air-tight inspection chambers ; 
these chambers will be made use of for placing the cables in 
position, and they also afford facilities for running out branch 
cables, a special form of gun metal nozzle being provided for 
the latter purpose. It is proposed to insulate the wires with 
paper by existing methods, but not to provide a lead sheathing; 
and, although the absence of the lead sheathing gives rise to 
some difficulties, there are the great advantages that the cost 
of the cable is considerably reduced, and that it can be made 
and handled in much greater lengths, which, among other 
things, will effect a great reduction in the enormous number 
of joints which now have to be made in telephone cables, 
The absence of the lead sheathing must also effect a consider- 
able saving in prime cost and in carriage, as well as entirely 
doing away with the expensive and troublesome plumbers’ 
work, and it may slightly diminish the capacity of the wires, 


In order to prevent the access of moisture under any except 
the most adverse conditions, Messrs. Morten and Kenney 
propose to maintain a constant moderate pressure of dry air 
inside the conduits, so that in the event of any one conduit 
being ** punctured ” at any point there will be a constant flow 
of dry air from the conduit at that point, and while dry air is 
passing out from the conduit no damp air or moisture can 
gain access thereto. By means of suitably placed pressure 
gauges not only can the existence of the leakage be imme- 
diately discovered, but the point at which it takes place can 
also be readily localised. 


ON THE CRUSHING OF RAW MATERIALS FOR 
THE MANUFACTURE OF CALCIUM CARBIDE.* 


Hardly four years have elapsed since industrial employment has 
been made of Thomas L. Willson's chance discovery concerning the 
extraction of acetylene from calcium carbide The modifications 
which this manufacture has undergone during the comparatively briet 
interval is a proof that the sanguine hopes as to the simplicity of the 
manufacture of calcium carbide on an industrial scale were mistaken. 
It was at first believed that, to obtain calcium carbide, nothing 
more was necessary than to crush and mix in a suitable manner 
lime and coke, and then to melt this mixture in an electric furnace. 
As a matter of fact, the whole process of manufacture is denoted 
by these manipulations, but considerable difficulties presented 
themselves in the way of carrying them out in a rational and 
commercially lucrative manner. A comparison of the early products 
of calcium carbide manufacture with the calcium carbide of to-day 
gives interesting resnlts with regard to the perfecting of the 
processes of preparing the raw material and of melting. 

The firat difficulties were due to the limited experience at the time 
with the electric furnace. The chemistry of higher temperatures, 
really first created by the electric furnace, acquired actual interest 
owing to the manufacture of calcium carbide, and, in consequence 
from that time onwards, the development of this furnace was worked 
at with the greatest activity. Although the last word has not been 
spoken on the furnace question, we possess furnaces with whose 
performance we can be satisfied when we consider that to-day 5kg. 
(111b.) of carbide can be produced per kilowatt, whereas, not so long 
ago, we had to be satisfied with 3kg. (631b.) for the sanie expenditure 
of energy. Then, in the early days of carbide manufacture, the 
material of the electrodes was imperfect, and, as a result, the quantity 
as well as the quality of the product varied very much. The choice 
of suitable raw material kept pace with the improvement in the 
electrodes, so that to-day a fairly good calcium carbide is on the 
market. 

In addition to the above difficulties in the way of satisfactory work- 
ing, another factor came under consideration, to which, it is true, less 
attention was directed, but which, nevertheless, has a not unimportant 
effect on the quality and quantity of the calcium carbide produced. 
This is the crushing of the raw material. In large works the rough 
crushing takes place in stone-crushing machines. In this machine 
the material passes between two crushers of chilled cast iron, one of 
which is stationary, and the other moves to and fro. When the 
crushers are open the space between them is wedge-shaped, taperin 
towards the bottom end. "The width of the appe end is determine 
by the size of the pieces it is to be fed with, and that of the lower end 
corresponds to the fineness of the crushed product. The crushers 
have ribs of rectangular or obtuse-angled section, and they can casily 
be changed. In addition to these rough crushing machines roller 
machines were used at first, but their employment has not been 
extensive in carbide manufacture. | 

Tocrushthematerialtotheregulationgrainsize, ball mills and vertical 
mills were first introduced, and they have been employed most exten- 
sively in calcium carbide manufacture. From the first, opinion was 
divided as to which of these two classes of machines was the more 
suitable. The ball mill consists of a rotating drum with a liner 
formed of chilled cast-iron or steel bara, or of suitably bent plates, 
within which are a number of steel balls of different diameters. 
During the rotation of the drum these balls break up and crush the 
material within the drum. This method of crushing must of a neces- 
sity produce much flour and dust. However,this disadvantage is not 
confined to ball mills, but is shared by other crushing machines. 
Greater disadvantages are the heavy wear that is inseparable 
from machines of this design, and, especially, the loss of time in 
sifting the crushed product from the large pieces. The wear 
in ball mills also causes a mixture of iron particles in the product, 
The internal parts represent some 40 per cent. of its value, and if the 
latter are worn away time must be spent in taking the mill to n 
and replacing the useless parts. In this respect also the vertical mill 
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has the advantage over the ball mill, forin the first place parts subject 
to wear last for years, and secondly their price is considerably lower 
in comparison, The following comparative tests of vertical and ball 
mills have been made. In a vertical mill, with grinders weighing 
44cwt., and making 14 revolutions per minute, 6cwt. of coke, con- 
taining about 5 per cent. of water, was crushed in 45 minutes to pass 
a 25 holes per inch sieve, the power required being 4 H.P. A ball 
mill crushed the same quantity of the material in 51 minutes, 
utilising 6 H.P. The ball mill for this purpose cost £226. 10s., the 
vertical mill £149. 

Recently, however, a change hastaken placein the crushing of the 
raw material, placing obstacles in the way both of the ball and of the 
vertical mill. In the beginning of the calcium carbide industry it 
was impossible to crush the raw material too fine, and it was only 
gradually that the size was increased from 0:5 to lmm. grain. Not 
only did the grinding of the lime and coke occupy much time, but 
the finelv-ground product had unpleasant qualities, for the coke dust 
cansed explosions, and the finely-ground lime hada bad effect on the 
breathing organs of the workmen. In addition, the necessary drying 

‘of the two materials was troublesome, and the mixing and drying 
process unfavourably influenced by the latter. This and other causes 
gave rise to the employment of a quite coarse raw material of about 
4mm. grain, and finally the objections to it gave way, and now large 

ieces are used, not infrequently of a diameter of 25nim. or more. 

he less flour the crushed product contains the better. The prcduet 
of the furnace in calcium carbide, as well as the amount of acetylene 
the latter contains, is greater than by using the finer crushed raw 
material. Manufacturers have, therefore found that the stone- 
crushing machine will break up the material sufficiently. Some, 
however, will not accept the view that toarse material is most suit- 
uble, and still employ vertical mills, limiting the size of the material 
to 5mm. grain. In connection with these machines it has been 
proposed to provide the peripheries of the chilled cast-iron grinder 
rings with ribs, corresponding to the ribs on the crushers of the stone- 
crushing machines, 

Since the employment of quite coarse raw material, two other 
crushing machines have come into use, viz., the spiral crusher and 
the conical mill. In the former the material is crushed by a spiral 
roll of chilled cast iron, which has a longitudinal screw thread 
some 4cm. or 6cm. deep, and revolves in a box lined with chilled 
cast-iron plates. The conical mill is on the same principle as a 
coffee-grinder. A grooved cone of chilled cast iron rotates in a ring 
of the same material, whose steel rim, as well as that of the core, can 
easily be changed, This machine is, therefore, of very simple and 
safe construction, it can be driven either from above or below, it 
takes up little room, and it will grind very large pieces down to the 
small size required. The degree of coarseness of the product is 
simply regulated by means of a hand-wheel, which makes the cone 
approach or recede from the ring. The simplicity in serving this 
machine and its efficiency are very much in its favour. 


CORRESPONDENCE. 


ABSORPTION AND CABLE SPEEDS. 
10 THE EDITOR OF THE ELECTRICIAN. 


Sm: The tabular statement of “ Actual and Estimated 
Speeds of Trans-Atlantic Cables," issued by Messrs. Siemens 
Bros. and published in The Electrician of the 12th inst., bas 
been circulated amongst the telegraph companies for some 
time, and as we have always regarded it as a compilation 
drawn up for advertising purposes, we have not considered 
that it called for any comment from us; but now that Mr. 
Alexander Siemens has brought this statement before the 
Institution of Electrical Engineers, on the occasion of the 
recent discussion on Mr. J. Elton Young's paper on ** Capacity 
Measurements of Long Submarine Cables," it becomes 
necessary for us to show how unreliable and misleading the 
figures are. 

Messrs. Siemens Dros. have taken the K.R. of the cables 
manufactured by them at a temperature of 75 F., and the 
K.R. of our 1894 cable, at the laid temperature, namely, 
about 35°F. This makes the comparison false, and it follows 
that columns 6, 7, 9 and 10, which are based on these K.R.s, 
are also wrong. 

Then with regard to the actual speeds obtained in regular 
working, the whole value of the table depends upon these being 
fairly and impartially stated. Messrs. Siemens have chosen 
to base their calculations for one of our cables upon the speed 
(by hand sending) given in a report dated 22 years ago. 
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Much more recent figures were available: for instance, the 
carefully timed counts made on the Anglo Company's cables, 
published in your journal of November 30, 1891, and which 
showed a speed of about 50 per cent. higher than the earlier 
figures. On the other hand, the working speed of the 1894 
Commercial cable, laid by Messrs. Siemens, is given in the 
table as 40 words in regular work. Mr. G. G. Ward, the 
Vice-President and General Manager of the Commercial Cable 
Co., in a letter to this Company dated July 11, 1893, gives 
the speed of this cable as 82 words; while Mr. F. Ward, the 
manager in England of the same Company, in his evidence 
before the Pacific Cable Committee in November, 1896, 
stated that under pressure they could work up to 84 words 
per minute, but it isa far cry from either of those speeds to 
the 40 words credited to this cable by Messrs. Siemens. 
From these facts alone it will be seen that this tabular 
statement has been prepared in a thoroughly one-sided and 
partial manner, and is of no practical value whatever.— 
Yours, &c., W. Bnuvren, Managing Director. 
Telegraph Construction and Maintenance Co. (Ltd.), 
London, E.C., May 17. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: Apart from the value of Mr. Elton Young's recent 
Paper on “ Inductive Capacity Measurements,“ it is note- 
worthy because of the discussion which it raised on absorption 
or residual charge, and the effect of absorption in diminishing 
the working speed of submarine cables—a matter of great 
interest to cable companies. No theory on the specific cause of 
this effect, as distinguished from electrostatic capacity proper 
was advanced in the discussion, and, so far as I am aware, 
none is given in popular and standard electro-technical works. 
Might we reason that absorption is due to electrolysis, set up 
by the charging current decomposing the minute traces of 
moisture which are probably contained in the gutta-percha or 
other insulating material of the core; and would some process 
of more completely extracting such moisture from the insulat- 
ing material in course of preparation tend to reduce its 
absorptive power? Some observations on this point from 
a physicist of Mr. Siemens’s authority would be of great 
electrical importance.—Yours, &c., H. W. Suryan. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sır: I have pleasure in making a few further observations 
in reference to the subject of Mr. Elton Young's Paper, 
the discussion of which was checked. 

With regard to the point dwelt on by Mr. Siemens, which 
you especially call my attention to—that of the effect of 
absorption—I fear I have not very much to say at present, 
partly because I &m away from my notes on the subject, and 
partly because, as I have already said, my own opinion is that 
absorption does not becom effective during the time 
period of signalling contact in the ordinary lengths 
and K. R. values of to-day. But, as it is a subject of 
considerable interest to me, I shall read the opinions of others 
with much appreciation. It is, I think, now generally 
admitted that the K.H. law does not apply for arriving 
definitely at the working speed of a long cable, but I doubt 
if it has yet been clearly shown that this is due to the 
factor of absorption not having been separately included in tho 
formula. As I have already said, I should be more inclincd 
to attribute this inapplicability of the K.R. law for great 
lengths to other causes—i.c., to the fact that the capacity 
vaiue is arrived at by tests with a period of charge at variare: 
with that adopted in signalling, and that the correction fo: 
absorption in capacity tests for long cables is not sufficiently 
close under different conditions to overcome this difference: 
and hero it would secm as though the method of testing 
sugzested by Mr. Murphy and Mr. Young may have a sphere 
of considerable utility. 

In any case this is a matter of very great importance 
just now, in view of the possibility of a wider extension of sub- 
marine telegraphy on a large scale, with considerable 
lengths, and where every extra word obtainable per minute 
will be of enormous value; and if it can be shown that by 
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reducing the absorptive capacity of the dielectric the speed is 
perceptibly increased, a very great point will have been 
achieved. It is, of course, quite possible that this may be so 
in extreme lengths, where, the retardation being considerable, 
the contact period has to be substantially increased. For the 
same reasons, it is highly desirable that a complete and 
accurate formula for the speed of great lengths (high retarda- 
tion) should be arrived at. If you can elucidate the whole 
subject in your Correspondence columns you will have effected 
a really useful result. 

Further, in regard to Mr. Siemens’ remarks, it appears to 
me that to render comparative speed tests really valuable— 
and if this sort of thing is to become the custom—we must 
have a standard type of signals of given definition to work 
to, and a standard set of instruments for the test. Such a 
standardising system might lead to agreement amongst 
“ practicians " as to the limits to which speed may be pushed 
—even by first-rate clerks—consistent with definition and 
accuracy.— Yours, &c., CHARLES BRIGHT. 

Cambridge, May 9. 


ELECTRICITY WORKS 


TO THE EDITOR OF 


ACCOUNTS. 


THE ELECTRICIAN. 


Sin : I notice that in your issue of the 21st ult., in review- 
ing the accounts of the Kingston-upon-Thames municipal 
electricity supply works, you state that at l:8d. per unit 
this fuel charge is more than double the average obtained in 
municipal stations of similar output in 1897," and I would 
point out that it is hardly fair, when making comparisons of 
the costs of fuel in different electricity works, to take an 
average of both high and low tension stations, and compare 
that average with the cost for fuel in any particular high- 
tension alternating current station. There is no doubt also 
thatit is useless, in the matter of costs of fuel for the sake of 
comparison, to take a number of stations in every part of 
England and compare them indiscriminately. 

The item, cost of fuel per unit sold," is one which 
naturally depends entirely upon the amount paid per ton for 
the fuel and the class of fuel used, and it does not in any way 
give a fair comparison to compare stations in and around 
London, and the South of England, with stations situated in 
the coal districts, nor can a fair comparison be made between 
high tension alternating current stations giving a supply 
throughout the twenty-four hours, during which time the 
boilers have to be kept continually under steam, with a low 
tension direct current station with accumulators, which take 
up the load during a considerable portion of the twenty-four 
hours. 

It appears, therefore, that a better comparison could be 
made between the Kingston station and stations such as 
Tunbridge Wells, Taunton, Ealing, Bedford, Bath, Hamp- 
stead, and Islington, stations situated near London, or in the 
south or south-west portion of England. 

It will then be seen that, although Kingston has a much 
heavier cost per unit for fuel, it is not ** more than double the 
average obtained,’’ but is less than half as much again, as the 
average of these stations, most of which have a larger output 
than Kingston :— 


ee Cost of fuel 
Year. Town. Units output. per nit 
1897-8 | Tunbridge Wells . 258,641 129d. 
1897 Taunton c 140,019 1:384. 
1897-8 | Ealing.. eere ntn 310,060 1°65d. 
1897 | Bedford ................. 255,990 1-244. 
1697 kn 314,720 143d 
1897-8 Hampstead — g4t | 655,921 1224 
1897 Islington c eoi eneee sia eyed Pres | 503,572 1:144 
Average for above seven stations, 133d. ——— m 
1898. — Kingston, 232,370 units sold, fuel per unit 1:8d. 


If the price paid for coal is not taken into consideration, 


cost of fuel per unit at Brighton, is nearly double that of 
Bradford :— 


Town. | Units | Cost of fuel per unit. 
Brighton, 1898. i 2,648,701 - 068d. —— 
Bradford, 1897............ | 993,588 0:58d. 


This apparently extraordinary discrepancy is due to the 
price paid per ton for fuel in the south of England, as compared 
with that paid in the coal district. 

It would, I think, be preferable in tables of costs, if, as well 
as the cost per unit for coal, the number of pounds of fuel 
per unit were also added, although, to give a fair comparison, 
it would be necessary for the price per ton of fuel to be 
mentioned so as to give some idea of the class of fuel used. 

There werc several causes which contributed to the increased 
coal bill at Kingston in 1898. A number of efficiency tests 
were carried out on the new battery of boilers, the cost of 
which was charged to revenue, and not capital, as I under- 
stand is sometimes done; and a number of exhaustive experi- 
ments were carried out with various classes of coal, to 
determine that most suitable for the new mechanical stokers 
fitted to this battery of boilers, all of which helped to swell 
the coal bill, which I trust will be considerably reduced for 
the current year. 

Apologising for the length of this letter. — Yours, &e., 
Kingston-upon-Thames, J. E. Epccowr, 

May 12. Dorough Electrical Engineer. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sm: Referring to the remarks made on the Hanley 
accounts, on page 16, I wish, with your permission, to make 
a few comments. I quite agree, as an abstract principle, that 
a proper and sufficient depreciation account should be estab- 
lished, in addition to the sinking fund; but I am rather at a 
loss to know why the municipal undertaking should come in 
for criticism, and at the same time, in a parallel column, a 
company should be let off without any adverse comment. 
Comparing the two accounts, and joining the sinking fund 
and depreciation items together in both cases, it does not 
appear that there is any wide difference between the two 
undertakings—the municipality having paid to this joint 
account £1,316, and the company has paid £1,010. The 
difference is in favour of the municipality, particularly when 
the total amounts of the funds are compared with the 
respective total amounts expended. 

In comparing tke circumstances of the two undertakings, 
the reasons are still stronger why the adverse comments 
should have been differently distributed. 

The municipality has been obliged to borrow on short 
periods, the loans being granted for 10, 17, 20 and 25 years 
only. This makes the charges for sinking fund very high, 
which must be met out of the rates if the profits do not 
provide enough to pay them. 

The Company are under no obligation {o pay any such 
charges, and if they had chosen to be content with a less 
dividend they could have paid a largersum to the depreciation 
account. 

By all means, if the profits permit, let there be a deprecia- 
tion account in addition to the sinking fund, before any profits 
are paid over to the relief of the rates. Where, however, the 
profits are insufficient to cover the interest and sinking fund 
charges, where is the money to come from to pay into such 
a fund? 

It would be interesting to know if there is a single under- 
taking belonging to a municipality that has paid amounts into 
a depreciation account, when, at the same time, they have 
had to call on the rates to assist in meeting the sinking fund 
charges.— Yours, &c., JosErH Loni. Ev. 

Town Hall, Hanley, May 13. 


Royal Society.—The Dakerian Lecture was delivered yester- 


a most unfair comparison might be made, for instance, between day by Prof. J. A. Ewing and Mr. W. Rosenhain, the subject 
Brighton, one of the most successfal stations, with its large being The Crystalline Struetufe of Metals.“ Among the 


output, and Bradford, with an output of approximately one- 
third, whereas, as will be séen from the following table, the 


other Papers dowh for reading was one by J. S. Townsend on 


« The Diffusion of Ions into Gases.“ 
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AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 
New York, Apri 28, 1899. 

The American Nernst Lamp Patent.—The American patent 
on the Nernst lamp was issued on April 25th, the patent 
being assigned to Mr. George Westinghouse, of the Westing- 
house Electric and Manufacturing Co. The date of the 
application of the patent was October 2nd, 1897. The 
specification does not differ from the English one to any very 
great extant. (See The Electrician, Vol. XLI., p. 672.) A 
numerical example, not found in the English patent, is given. 
The inventor states that he has heated, by external means in 
the open air, a small, hollow cylinder of burnt magnesia of 
7mm. length and 1:5mm. thickness to a conducting tempera- 
ture, and with a current of less than one-third ampere at 118 
volts pressure (39°3 watts) obtained a light much greater 
than that of the present commercial 16 c.p. incandescent 
lamp. The new form of lamp isstated to be capable of being 
operated by either alternating or continuous currents, but the 
former have for some purposes been found moré desirable, as 
usually the lamp will endure longer under the influence of an 
alternating than of a continuous current. Referring to the 
Jablochkoff method of heating & kaolin strip or plate placed 
between two conductors, by means of the electric spark of an 
induction coil, whereby one part or line of the kaolin plate or 
strip will become a-conductor of a very high resistance, it is 
stated that this method is not capable of commercial use, and 
differs from the Nernst method and the lamp embodying the 
same, in that, among others, kaolin is easily melted ; that the 
Nernst illuminant is primarily brought to a conducting 
temperature throughout and not along merely a line or portion 
thereof; and that the Nernst form of lamp permits the use of 
currents of much lower pressure. In another United States 
patent (No. 322,033), it is proposed to heat a small section of 
the length of a strip of refractory material by contact with the 
tip of a carbon pencil heated by the passage of an electric 
current and, as the pencil dissipates, establish a current 
through it and the heated section of the refractory strip. 
This form of construction, the inventor states, differs from 
his, among other things, in being much more complicated 
and uncertain in its results, and in being dependent upon the 
shifting of a movable contact between the heating body and 
the illuminant which involves an irregular and imperfect 
contact and undue resistance, and diminishes the economy and 
durability of the lamp, and, moreover, the contact of the 
heated carbon with the heated strip will quickly reduce and 
disintegrate the latter. The number of the Nernst American 
patent is 623,811. 

The Annual Report of the General Electric Co.—In the 
seventh annual report of the General Electric Co., which has 
just been issued, President Coffin presgnts the following net 
statement: Profits for the year, after deducting all general 


patent and miscellaneous expenses, $3,896,884.10; deduct | 


deficit as of August 18, 1898, after reducing patent account 
and capital stock, $1,840,751.03 ; total, $2,056,123.07. 
Deducting from this, interest on debentures and current 
dividend on preferred stock, $371,638.40, leaves 81, 684,484.67. 
On January 31st there had been paid or charged against 
surplus or accrued dividends on preferred stock, $1,572,913.68, 
leaving a surplus on January 31, 1899, of $456,570.99. In 
the report of First Vice President Gen. Eugene Griffin it is 
stated that the total sales were $15,679,430, and the cost 
$13,094,584, leaving a profit on sales of S2, 584,896. The 
increase in orders over 1897 was 21 per cent., and the year 
showed the largest volume of business for any fiscal year 
since the organisation of the Company. Third Vice-President 
E. W. Rice, jun., reports that the area of the Company's 
factory buildings now in use aggregates 1,800,000 sq. ft., or 
41:3 acres enclosed, and the number of employés at work at 
Schenectady, Lynn and Harrison is given as 9,000. Mr. Rice 
mentions the fact that the Company has expended about 
$400,000 for machinery and tools in its new buildings, &oc. 
About two-thirds of the power required for the Schenectady 
plant is now regularly supplied from  Mechanicville, 19 
miles away. | | 


The New York Electrical Exhibition.—Active preparations 
are now being made for the Electrical Exhibition which will 
be held at Madison-square Garden, in this city, during the 
month of May. The prominent feature of the exhibition 
promises to be automobilism, and the exhibit of electric 
carriages will be, by long odds, the largest and best ever seen 
in America, and second only to the great exhibit at Paris. 
While there is no sale for European automobiles here, manu- 
facturers in America cannot ship machines fast enough to 
keep up with the demand. Wireless telegraphy will also 
form a feature of the exhibition. It is proposed to exhibit 
complete working sets of the apparatus on a long table of 
glass, so that there will be a clear view under and around 
the apparatus, and the public can convince itself that 
there is no wire connection between the two stations. 
Telegraphers will be permitted to send messages, and thus 
practically test the system. Several important and interesting 
Government exhibits have been secured. Mr. Luther Stier- 
inger, a well-known electrical engineer, has planned a number 
of spectaeular exhibits, and in the lighting of the garden 
will produce some entirely new effects, not only beautiful in 
themselves, but instructive as to the mannerin which electric 
light should be used for the harmonious illumination of larze 
spaces. The exhibition will be in progress at the time that 
the electrical exhibition opens at Como, Italy, to celebrate 
the centennial of the discovery of the electric battery by 
Volta. It is proposed to hold a special celebration at 
the garden on Saturday, May 13th, during which fraternal 
congratulations can be sent to the Como exhibition by 
cable. The New York Electrical Society has under. 
taken to organise this function, and will rally to its aid 
on the occasion the assistance of other local and national 
bodies, inviting also the co-operaticn of the Italian offieia's 
and societies. Another feature of the exhibition will be the 
loan exhibits from the War and Navy Departments. Among 
these will be an exhibit of the field telegraph and telephone, 
consisting of a telegraph cart, waggon, hand reels, outpost 
car, &c. The heliograph will also be shown, as well as 
various instruments used by the Signal Corps for sending 
messages by wig-wag, telegraph, telephone and night.-flash 
methods. The switchboard used at Ponce, Puerto Rico, which 
was constructed by Lieut. Reber, of sugar kettles taken from 
a plantation, will also be on exhibition. The telegraph 
apparatus, which was in constant operation in f:ont of 
Santiago, and over which was sent the message of the 
surrender, will, also form a feature of the exhibit. The naval 
exhibits will consist of the Ardois signal system, a battle 
order indicator, helm angle indicator, a diving lamp, &c. A 
projector from the Spanish warship ** Viscaya " and a search- 
light from the American battleship ** Maine" will also form 
popular attractions in this exhibit. 


May à. 

Submarine Cable for the Philippines.— On Monday last 
the United States steamer ** Hooker,” which was formerly the 
steamer “ Panama,” one of the early captures in Cuban waters 
during the late Spanish-American war, left here for Manila 
with 130 miles of cable to interconnect the Philippine Islands. 
The“ Hooker" has been practically reconstructed as a cable- 
laying and repairing steamer, and was fitted with large cable 
tanks built especially for the duty. The largestof these was 
placed amidships and holds 180 miles of cable. The forward 
tank holds 35 miles of deep-sea cable, and the aft tank holds 
& few miles of the heavily armoured shore end. "The amid- 
ships tank is 21ft. by 13ft. and the forward 18 t. by 8ft. aud 
the aft tank 26ft. by Gft., the total capacity being 700 tons 
of cable. The object of the work is to connect all the prin- 
cipal seaport towns and military stations on the six largest 
islands of the group. The cable has india-rubber insulation 
in accordance with a specification of the United States Signal 
Corps whieh has been entrusted with the work of laying the 
cable in the new American possessions. The cable is com- 
posed of a strand of seven No. 21 B. and S. copper wires 
iusulated first with a layer of pure rubber and then covered 
with vuleanised rubber compound to a diameter of .", in. 


a 
.? 


It is then served with two layers of jute in inverse 


THE ELECTRICIAN, MAY 19, 1899. 


129 


direction and armoured with 16 mild steel wires run through 
hot asphalt compound. It is served finally with two layers 
of Russian hemp outside the armour, and is finished off with 
& dressing of teredo proof compound which includes glass 
sand. The animal life in tropical waters that often proves 
80 destructive to submarine cables is said to be repelled by 
vuleanised rubber. The insulation resistance of 1,200 
megohms per mile required for the cable was far exceeded. 
The Hooker has a very complete electrical equipment on 
board, including D'Arsonal galvanometer with damped and 
ballistie coils, Ayrton shunt, condenser, Wheatstone bridge, 
&c., and 150 cells of battery for testing work. In addition to 
the cable the ** Hooker'' carries materials and instruments for 
1,000 miles of land lines, 100 telegraph offices and 100 tele- 
phone stations. These supplies, with those already in the 
Philippines, are sufficient for the construction of 2,000 miles 
of telegraph and cable lines, There has also been installed a 
complete modern electric light plant consisting of two 175- 
light units, each dynamo being directly connected to an 
engine. There are also two 24in. projectors in addition to 
the incandescent lights. 


Personal.— Dr. Edward Hopkinson, of England, accompanied 
by his nephew, Mr. Bertie Hopkinson, has been making a short 
trip through this country, studying the conditions particularly 
in regard to electric traction. | 

Obituary Note.—Capt. A. E. Hunt, president of the Pitts- 
burg Reduction Company, died in Philadelphia, on April 26, 
of heart failure, at the early age of 44. He was one of the 
best known chemists and engineers in this country, and was 
also well known in Europe through his connection with the 
aluminium industry. It was his company that made the first 
lease of land and power with the Niagara Falls Power Com- 
pany. Capt. Hunt was & member of various American 
scientific institutions &nd of the British Institution of Civil 
Engineers. He enlisted and went to the front during the 
Spanish-American war, and went to Puerto Rico with Gen. 
Miles' expedition, but owing to ill-health was compelled to 
ask for leave of absence. His remains were buried in Pitts- 
burg with military honours. 


NOTE ON AN IMPROVED DIPPING-NEEDLE.* 


BY HENRY LOUIS, M A., F. G. S. 


In the excellent Paper, read last year by Prof. Nordenstróm,t and 
in that read in 1887 by Mr. B. H. Brough,] the Swedish methods of 
making magnetic surveys are verv fully described. Practically two 
different types of instrument are used—one tor preliminary prospect- 
ing, the other for detailed surveys. "The former is, as stated in the 
Papers referred to, a very crude appliance indeed. It has no gradua- 
tion whatever, whilst the vertical angle has, moreover, to be 
estimated by looking down on the needle from above ; in addition 
to which the mode of suspension of the needle, from a long tapered 
“cap” made of glass tube, leaves much to be desired. I have 
repeatedly seen two such compasses placed successively on the same 
spot of ground give very widely different indications. Its successful 
use depends therefore largely upon whether the particular instrument 
happens to be in good order at the time, and even more upon the 
personal equation of the user. Probably a man wlio has worked for 
many years with these instruments can learn to depend fairly well 
upon their indications ; but these are hardly the qualities that are 
demanded of a scientific instrument. | 

The Thalen-Tiberg magnetometer, on the other hand, is an 
accurate piece of apparatus, and is relied upon in Sweden for giving 
exact information as to the magnitude and position of deposits of 
magnetic mineral. Good results appear to fave been obtained by 
these methods in some cases, but my own experience of its appli- 
cation has been far from satisfactory. Of course I refer to 
instances in which the magnetometric maps had been con- 
structed by experienced Swedish mining engineers, duly trained 
in the use of these instruments. Thus I have seen such maps 
in which the neutral line, instead of being, as theory 
indicates, an open line, formed a closed curve; and, again, I have 
had occasion to examine a mine in which the presence of large 
quantities of magnetite appeared to be indicated by the magneto- 
metric surveys, whereas mining operations revealed the presence 
only of small scattered pockets of rich ore. Seeing that magnetite 
deposits have not very often well-marked walls, and that the ore 

Paper read before the Iron and Steel Institute. 
+ Journal of the Iron and Steel Institute, 1898, No. 1L, p. 55. 
+ Ibid., 1887, No. I., p. 269. 


frequently shades off by almost imperceptible gradations into the 
surrounding country rock, it is diflicult to see how in such a case 
magnetometric observations can indicate the limits of the ore deposit 
—1.&., from the miners point of view, the quantity of ore that it 
will pay to extract. Again, it would seem that a masa, say of 
gneiss containing disseminated magnetite, or a basaltic dyke rich in 
ferrous oxide, gives indications not to be distinguished from those 
afforded. by a mass of workable magnetite. Moreover, in very broken 
country, the fact that observations are made at different elevations 


complicates the problem very seriously. These various considera- 


tions have led me, rightly or wrengly, to look upon the magnetometer 
with a good deal of distrust. Magnetometric surveys are slow, 
laborious, and costly ; none of these would be valid objections to 
their use if the results obtained were thoroughly reliable ; but, as it 
is, I hold that it is loss of time and money to employ careful quanti- 
tative methods, and only to get qualitative results. 

On the other hand, however, I have thoroughly convinced myself 
of the value of the magnetic needle as an instrument for qualitative 
p n is to say, for preliminary prospecting—and have 
ence for some time past endeavoured to devise a form of dipping- 
needle more sensitive and reliable than the Swedish prospector's 
compass, whilst at the same time less cumbersome than the mag- 
netometer. For this purpose I have combined what I consider the 
best points of the Swedish and American dipecompasses, and have, 
at the same time, introduced a few moditications of my own. The 
instrument consists of a circular brass box, 3 inches in diameter and 
14 inch deep, the two flat sides of which consist of plates of glass. A 
flat-bottomed brass block screwed to the base of the box enables it to 
stand firmly on a level, or tolerably level, surface. The ncedle, 23 inches 
long, is suspended, as in the Swedish prospecting compass, from a little 
stirrup ; the latter is made of aluminium, and hung from an ordinary 
agate cap. The needle proper balances horizontally on delicate steel 
pivots, supported in the limbs of the stirrup by means of two watch- 
makers jewels, so as to reduce friction to a minimum. Behind the 
needle is hung a graduated semicircular arc ; ‘this is not fixed, but is 
pivoted on a horizontal pin passing through its centre, so that in 
whatever position the brass box is placed the arc always hangs with its 
diameter horizontal. This diameter forms the zero- point of the graduf 
ation, the pivots of the needle being exactly opposite the point os 
suspension of the semicircular arc. The needle is fitted with a bras- 
slider, so that it can always be adjusted in a horizontal position ; the 
front glass plate is held in a pull-off cap, so as to enable this adjust- 
ment to be readily made. Above the needle is a long brass screw, 
which ean be breught down on to the cap of the stirrup so as to 
hold it safely whilst the instrument is being carried. In the 
field the stirrup is released, and the instrument can be carried 
slung from a short piece of silk cord. As the graduated are is 
suspended, and therefore self-adjusting, the amount of dip of the 
needle can be at once read off from it. In practice I find it con- 
venient to carry theinstrument in one hand and a light tripod (a hand- 
camera tripod answers admirably) in the other. To read the instru- 
ment, I simply set it on the tripod, no levelling being needed, and 
have thus both hands free for booking the declination. By walking 
in this way over the grouud to be examined, the distances traversed 
being roughly estimated by pacing, the areas of maximum magnetic 
intensity can be determined with quite sutlicient accuracy, and the 
data thus obtained, when compared with the horizontal deviations 
of the magnetic needle as read in the usual way on a small 
pocket dial, form a valuable supplement to those deduced from the 
usual methods of geological observation, &c., and deserve to be con- 
sidered along with the latter in drawing conclusions as to the 
presence of magnetic minerals, or in deciding upon the disposition of 
prospecting operations. 1 should add that in working out tlie 
practical details of this little instrument I have been greatly assisted 
by the maker, Mr. F. Robson, of Newcastle-on-Tyne, 


PARLIAMENTARY INTELLIGENCE. 


THE PACIFIC CABLE. 


In the House of Lords on Monday the EARL of ABERDEEN asked 
whether in view of the importance of an understanding being arrived at 
between her Majesty’s Government and the Governments of Canada and 
the Australasian colonies on the subject of the proposed Pacific cable, the. 
home Government would be disposed to reconsider some of the stipulations 
recently set forth by them in relation to that scheme, The feeling on the 
part of the colonial Governments referred to was that the conditions on 
which the Government were prepared to offer, ‘‘tor a period not exceeding 
20 years, an annual subsidy not exceeding a maximum limit of £20,000 in 
any one year," were extremely stringent. The principle of an Imperial 
contribution having been admitted it would have been a safe and reason- 
able course for the Government to have gone a little further, not so much 
as to the amount, but as to the manner in which their aid was offered. 

The EARL of SELBORNE said there was no intention to throw cold 
water upon a project of such great public interest. Stress had bean put 
upon the view expressed in the correspondeuce which had appeared, that 
the construction of this cable was of greater importance to Australia and 
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Canada than to the United Kingdom. Surely the two propositions were 
not incompatible. It might be perfectly true that a project such as this 
might be of great general interest to the Empire, and also that it would 
have greater importance to specific portions of the Empire. He did not 
think anyone who really understood the subject in its financial aspects 
would say that the offer made was ungenerous, because it was nothing 
more nor less than an offer to bear the full share of the annual burden 
which had been suggested as appropriate by the Governments of the 
colonies concerned, and at the same time not to demand any share in any 
profits that might arise. The maximum of £20,000 seemed to be the 
largest poasible sum on the proportion of five-eighteenths that could ever 
fall upon the Government of this country to bear. As to the “ stringency 
and severity of the conditions,” those conditions were only of the kind 
which the Treasury made it a rule to impose whenever this country bore 
a share in any project such as this one of the Pacific cable, and were merely 
those conditions which the experience of the Post Office and the Treasury 
had shown ther it was prudent to insist upon as the most likely to conduce 
to the efficiency of the work and the satisfactory maintenance of the service. 
But if, as would appear, the Australasian and Canadian Governments had 
any objections to urge on any ground to the exact form in which this pro- 
posal had been made, Her Majesty'a Government were prepared to review 
the whole matter in the light of those representations with a sincere desire, 
if possible, to al rive at a decision which would be mutually satisfactory to 
all the Governments concerned. 


TELEPHONE WAYLEAVES. 


In the House of Commons on Tuesday Sir J. FORTESCUE 
FLANNERY asked the Secretary to the Treasury whether be was aware 
that serious delay in granting wayleaves between Bradford and Scarborough 
and other towns had arisen ; and, as the Post Office controlled the tele- 
phone wayleaves along railway lines, whether the Postmaster- General could 
facilitate the granting of the wayleaves in question. 

Mr. HANBURY said that the Postmaster-General was not aware of any 
delay in granting the wayleaves referred to, or of any applications for such 
wayleaves, The Post Office had only the power to forbid and not to 
compel the railway companies to grant wayleaves to third parties. 


LEGAL INTELLIGENCE. 


— ——— 


Paddington Vestry v. The Metropolitan Electric Supply Co. 
(Limited). 

This case came before Mr. Justice Phillimore, in the Queen's Bench 
Division, on Tuesday last, but an adjournment was applied for so that 
the parties might come to an arrangement. The question involved was 
one of some complication, and the defendants had given an undertaking 
that if they were allowed to go on with their work they would, in the 
event of the plaintiffs succeeding, make restoration. 

His LORDSHIP said that by a late decision of the Court of Appeal it 
was held that an injunction could not be granted, as the Vestry had no 
right to the land under the street. 

Mr. CRIPPS, for the Company, said that was so. Between two public 
bodies it was desirable that an arrangement should be come to, and he 
thought would be come to. It was essential for his clients to go on with 
their work, because if they did not they would be unable to supply their 
customers in the winter. However, he was willing to give an under. 
taking that in the event of a decision being given adverse to his clients, 
any work carried out by them subsequently to the return of the summons 
should be removed to the satisfaction of the Vestry. 

His Lordship ordered the case to stand over generally, the defendanta 
giving an undertaking in the terms stated. 


Metropolitan Electric Supply Co. (Limited) v. St. 
Marylebone Vestry. 


This case came before Mr. Justice Byrne, in the Chancery Division on 
Wednesday, on a motion by plaintiffs for an injunction to restrain defend- 
ants from interfering with certain electric cables laid beneath certain 
streets in the Marylebone parich. 

Mr. CRIPPS, Q.C., said that the matter was a very important one 
because if his clients (the plaintiffs) were held to be in the wrong they 
would not be able under their statutory obligations to supply the district 
which they had undertaken to supply with electric light. The matter in 
issue depended upon the construction of certain Acts of Parliament, there 
being no dispute as to the facts. The plaintiff company last year obtained 
parliamentary powers to erect a generating station and works at Willesden 
from which electric current could be supplied. The plaintiffs’ area of 
supply comprised Paddington, Marylebone and the Strand and the Holborn 
districts. The present question arose in this way: At a certain point in 
the Edgware-ruad the Paddington district ended and the Marylebone 
district began. The p'aintitfs, wishing to lay their wires along certain 
Streets at the end of the Marylebone district, served on the defendants 
the usual notice in accordance with the terins of the Act of Parliament. 
When the plaintiffs came to carrying the works through, the defendants 
sent men who interfered with the plaintifs doing the work. He 
might say at once that a similar question arose between the Company and 
the Paddington Vestry, which was to have been argued before Mr. Justice 
Phillimore, but the parties in that case hoped to come to an amicable 
arrangement, and so get rid of the necessity of discussing the legal question 
and consented to an adjournment on the Company giving an undertaking. 

His LORDSHIP : ls there no likelihood of anything of the sort in the 
present case ? 


Mr. CRIPPS waa afraid not. The defendants, by their defence, said 
that the Company had no statutory power to break up the streets at all, 
and secondly that such a proceeding was inconsistent with the terms of an 
agreement entered into between the plaintiff Company and the Vestry. 
The defendants also contended that the notice served upon them by the 
Company was insufficient. This latter point was one more for the Board 
of Trade than for his Lordship. Tne learned counsel then referred bis 
Lordship to the Company's provisional order and to the Electric Lighting 
Act, 1882, section 12, sub-section 2, which enacted that the provisions of 
section 6 of the Gas Works Clauses Act, 1847, with respect to the 
breaking up of streets for the purpose of laying pipes shoull be incor- 
porated and be applicable to electric lighting. There was power for the 
gas company in that section to do such work as was ** deemed necessary for 
the supply of gas to the inhabitants of the district included within the eaid 
limits," the Company doing as little damage as possible, and making com- 
pensation for any damage done during the execution of the work and go on. 
What the plaintiffs said in the present case was that the work they wished 
to do was, in their opinion, necessary for the purpose of supplving electric 
light to the inhabitants of the district “included within the limits.“ Hus 
Lordship was aware that it was found to be a nuisance to erect a larze 
generating station in a crowded neighbourhood, and an Act waa pa:sed 
giving companies power to erect them outside their area of supply. The 
plaintiffs obtained powers to construct their works at Willesden, and if 
defendanta were right iu their contention, the result would be that having 
constructed their generating station outside the area of supply, and thev 
were stopped from bringing their eurrent within the area of supply, their 
generating station would be useless, and they would be deprived of the 
right to which they were entitled. If the plaintiffs could not get the extra 
current from the Willesden works they would not be able to meet the 
supply to the inhabitants in their area of supply next winter. 

After some discussion it was arranged that the case should stand over, 
the defendant agreeing to allow the plaintiffs to proceed with their works 
on the plaintiffs undertaking to reinove the cable and restore the streets if 
it should be decided that they are not entitled to lay the cable, and in the 
same time as the undertaking given by the plaintiffs to the Paddington 
Vestry (reported on another column). The motion to stand over generally 
with liberty to either party to bring it on upon two days’ notice. 


Alexander and Another v. The Automatic Telephone Co. 
(Limited). 

Mr. Justice Cozens- Hardy concluded the hearing of this action on the 
l2th inst., whieh was partly reported in our last issue, and in which 
plaintiffs (two of the Directors of aud also shareholders in the Company) 
complain of the non-payment of calls due on the shares held by the 
defendants in the Company. Plaintiffs contend. that the three defendant 
Directors, being a majority of the Board, were able to and did control its 
action by their votes and iu breach of their duty as Directors and against 
the interest of the Company, prevented the passing of resolutions or taking 
steps to enforce payment by defendants and others of the amounts due on 
shares, This did not, however, prevent the defendant Directors, by means 
of their voting power, making a further call of 1s. per share, and plaintiffs“ 
case was that the defendant Directors were acting in furtherance of their 
own interests, and in fraud of the rights of the other shareholders, and 
were using the powers entrusted to them as Directors for their own ends 
exclusively, The plaintiffs therefore asked for a declaration that the holders 
of the memorandum share3 were bound to pay up 3s. per share like the 
holders of the other shares. For the defence it was pleaded that on June 30, 
1897, before the Company was incorporated, it was agreed at a meeting of 
the signato ies that nothing should be payable by any of the defendant 
Directors or the Honduras Company on application or allot:nent in respect 
of their memorandum shares, and that the memorandum was signed oa 
this condition; that in July, 1897, t wo resolutions were passed both the 
plaintiffs being present and voting in their favour) for the allotment of 
shares ; that by the first resolution the m:morandum shares were allotted 
without requiring any payment on allotment, and that by the second 
resolution a payment of 23. Gd. per share in repect of other shares was 
required on allotment. 

Mr. Justice COZIZNS-HARDY said he could find no foundation in fact 
and nothing in law to justify him in arriving at such a conclusion as the 
plaintitts asked him to do. A member of a company was not liable to pay 
anything except in respect of calls made in the manner provided by the 
Articles. This was an attempt to make members of the Company pay for 
shares otherwise than in accordance with the Articles. He thought that 
the aztion wholly failed and must be dismissed with costs. 


Tudors, Nash and Co. v. Headland’s Patent Electrical Storage 
Co. (Limited) (Walkers, Parkers and Co, third parties). 


This action came before Mr. Justice Mathew, in the (Jueen’s Bench 
Division, and was brought against Headland’s Patent Electric Storage 
Battery Co. (Limited) to recover £75. 5s. 6d. for goods sold, viz., red lead 
and letharge, between October and December, 1897. Defendants admitted 
plaintiffs’ claim, but, by way of set off or counterclaim, said that the 
goods which they ordered of and received from the plaintitfs 
consisted of eight casks of red lead and 10 casks of powderel letharze, 
and that th? plaintiffs well knew that the letharze was to be used 
for the purpose of making storage batterie; and was to Le pure 
and of the best quality. Tney alleged that the letharge supplied was 
found to be of inferior quality, defective, impure and untit for the purpose 
for which it was sold by plaintiffs, whereby a large number of plates for 
storage batteries, packed with the letharze and red lead, were spoiled and 
rendered useless. The defendants pleaded that, by reason of the plaintitis 
alleged breach of contract, they had suffered special damage, and claimed 
on this head £500. 10s. 84. Defendants further alleged that the 
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letharge contained lime and foreign matter, including a small quantity 
of iron to an extent which averaged between 8 and 9 per cent, 
&nd of this about 54 p:r cent. was carbonic acid, the carbonic acid 
being present mainly 1n combination with lead as carbonate of 
lead. The plaintiffs by way of defence to the counter claim 
denied that they had any knowledge of the purpose for which the letharge 
supplied by them was intended to be used by defendants, or that they 
undertook to supply letharge which should be fit for the purpose alleged. 
They said they only undertook to supply, and did supply, to the defendants 
genuine powdered letharge of the usual quality supplied by them to the 
defendants for several years past. They also denied that the letharge 
supplied was of inferior quality, or was defective or impure, or that it was 
supplied by them to the defendants to be used for any of the purposes stated. 
They also denied that the defendants had been damnified,as alleged. Plain- 
tiffs served upon Messra, Walkers, Parkers and Co., the firm from whom they 
bad purchased the letharge sold to the defendants a “ third party” notice, 
claiming to be iudemnified by such third parties in respect of any breach 
of their contract with the defendants. The third parties alleged that they 
did not know for what purpose the letharge sold by them to plaintiffs was 
to be used, nor did the plaintiffs inform them. They further said that they 
supplied to the plaintiffs powdered letharge of the usual m^rcantile quality 
in accordance with the terms of the plaintiffs’ orders. They also further 
said that the letharge supplied by them to the plaintiffa was pure and of 
the best quality, and that the plaintiffs were not entitled to be indemnified 
by them for any damages they might be put to by reason of breach of 
contract, or otherwise. 

Mr. Fletcher Moulton, Q.C., and Mr. Peile appeared for the plaintiffs, 
Mr. O'Connor, Q.C. and Mr. Eldridge for the defendants, and Mr. Robson, 
Q.C., and Mr, Haldenstein for the third parties. 

After hearing evidence and the addresses of counsel, his Lordship said he 
would deliver judgment on Friday (to-day). 


Irons v. Davis and Timmins (Limited). 


In the Appeal Court last week this appeal from an award of the Judge 
of the Clerkenwell County Court under the Workmen’s Compensation Act, 
1€97, was heard. The respondent Irons, 17 years of age, was injured while iu 
the employment of appellants, the thumb of one of his hands having to be 
amputated at the top joint. The respondent was absent on account of the 
accident for eight weeks. His wages before the accident were 94. a week, 
and at the end of the eight weeks he came back to his employment at the 
same wages, but was not employed at the same work as before. The 
County Court Judge awarded the :espondent 27s. for the period during 
which he was ab-ent from work. excluding the first two weeks, and awarded 
him 28. 6d. a week for life. The question was whether there was any 
evidence upon which the Judge could award 3 weekly payment during the 
period subsequent to the respondent resuming work at the old rate of 
wages. No question arose as to the award of 27s. It was contended for the 
appellants that under Schedule 1, Clause 2, of the Workmen's Compensa- 
tion Act, 1697, inasmuch as the respordent came back to work at the same 
rate of wages as before, the Judge could award no compensation except for 
the period during which the respondent was absent from his work. 
Respondent urged that the words “ total or partial incapacity for work“ 
in Schedule 1, Clause 2, meant incapacity for the class of work at which 
the workman was employed before the accident, and the words “able to 
earn" in the same clause meant able to earn wages at the same class of 
work. Though the respondent received the same rate of wages after the 
accident as before he was not such a good wage-earning machine as he was 
before the accident. He was not put back to do the same work as before, 
but was put to do odd jobs. If the Court held that he could not be 
awarded any weekly payment then, if he left the appellants’ employment 
and could not earn to high wages in another employment as he could if 
his thumb were not taken off, Clause 12 of Schedule 1 would not enable 
the judge to award him anything, as by that clause a weekly payment 
could, on review, only be “ended, diminished, or increased.” 

Lord Justice A. L. SMITH : Do the appellants object to our awarding 
the respondent a nominal sum per week, so that he may not be debarred 
from applying to the judge under Clause 12 to review the weekly payment 
if circumstances should arise which require it !. The appellants had no 
objection. 

Lord Justice SMITH said that no question arose as to the 27s. awarded. 
But the judge went further, and awarded 2s. 6d. a week for life. In his 
opinion there was no evidence to justify bis awarding that or any other 
sum. The evidence showed that the respondent earned the same wages 
after the accident as before. The appellants, however, had consented, in. 
order to bring the case within Clause 12 of Schedule 1, that a nominal sum 
ehould be awarded, and therefore the award would be one penny per weck. 

Lord Justice VAUGHAN WILLIAMS and Lord Justice ROMER con- 
curred. 

Judgment accordingly, with costa. 


Charge against Electrical Contractors. 


At the Cambridge Police Court, on Monday, Messrs. Baily, Grundy and 
Barrett appeared to two summonses issued by the Cambridge Llectric 
Supply Co., charging them with having improperly connected wires to the 
Company's mains on two occasions. 

Mr. WHITEHEAD, who appeared for the company, said that the 

roceedings were taken under Section 18 of the Gas Works Clauses Act 
11897). In the first case it seemed that the company had certain mains 
laid down in Bridge-street, and they made connections therefrom to the 
house of a Mr. Nichols with a meter and a cable leading from the meter to 
light the house. Subsequently Messrs. Baily, Grundy and Barrett, etec- 
trical contraetors, were called in by Mr. Nichols to put in wires for 
additional lights for the house. The original wires up to the meter were 


laid by the company who contended that the wires running at right angles 
from the street were their property. 

Mr. RAIKES, for defendants, said he was instructed that the company's 
wires were laid down by the defendants, and all defendants did was to 
solder them to the main. 

Mr. WHITEHEAD said his case entirely depended upon whether the 
wires, which were at right angles to the main, were the company's or not. 
lf they were not, of course his case failed, because the defendants would 
not then have interfered with plaintiffs’ wires. 

Mr. JOHN HENRY BARKER, engineer and secretary of the Cambridge 
Electric Supply Company, said the company's mains ran past Mr. Nichols’ 
house, and there were certain wires leading from the main into the house, 
They were placed there in 1893, and were temporarily reconnected 
last year. To the best of his knowledge and belief the main and 
wires up to the meter were the property of the company. The 
meter, without doubt, was their property. On Dee. 22 last year, 
Mr. Nichols called at the company's office and made a communi- 
cation to the clerk, and in consequence witness went to the premises the 
same day. He found a wire had been laid to communicate with a wire 
which was then and is now the property of his company. The new wire 
which he found laii was connected with the main leading to the meter, 
whereby it was possible for current to be consumed without beiag 
registered by the meter. Witness had the wire removed at once. Mr. 
Nichols made no application, but gave notice that he was going to put more 
lights on. Before Christmas the wire, which was improperly laid, was con- 
nected with the meter. He could not say whether there was a loop left on the 
wire for the purpose of connectiog with the meter. Noone had the right of 
connecting with the meter, or with the company’s mains, exeept with the 
company's consent. If anyone had broken the seal of the meter to conrect the 
wire to the body of the meter, that person would have committed an offence. 

Mr. RAIKES suggested that the wires were laid by defendants, and 
had not been paid for by the Electric Supply Co., and ell that the 
company had done was to solder them to the main, but Mr. Barker said 
he could absolutely contradict it, because there was a wirein Mr. Nichols’ 
premises which he could prove was plaintiffs’ property. There were two 
wires from the main and one weat through the meter. There would be a 
cut-out between the meter and the street. 

Mr. RAIKES eaid his suggestion was that the wires terminating in the 
cut-out did not belong to the company. Unless the company could show 
the wires belonged to them they had no case. 

Mr. BARKER said they made no charge of robbery against defendants, but 
he believed some current had been consumed and not registered by the meter 

Mr. G. E NICHOLS said in December last he had electric light fitted 
on certain portions of his premises, and he gave an order to defendants to 
add additional lights. They comwenced work on Dec. 17 and finished on 
the 27th. On the 22nd he reported th» matter to the company. The 
men, when the work was finishe 1, told him not to use the light because the 
current would not go through the meter. He only switched the current 
on for a moment to show his wife what would happen before the compauy 
made the connection. 

Mr. RAIKES contended that in law, under the section, he had no case 
to answer. This section was made in respect of the person who caused the 
work to be done. It referred solely and entirely to the householder, and 
not to the people whom he employed. The section was aimed at those in a 
position to obtain the company's consent, and the only peraon who could 
obtain that consent, according to the company's own orders, was the house- 
holder. He also contended that the conduct of the company acted as a 
waiver. They, on hearing that something which they belicved to be 
irregular had been done, went to the house of the man for whose benefit it 
had been done, and, instead of taking an action of any sort, calmly com- 
pleted the work. He said their completing the work absolutely barred 
them from any right of proceeding against anybody. 

The magistrates, after consultation, overruled Mr. Raikes' point, but 
offered to state a case for appeal. 

Mr. ARTHUR BARRETT, managing director of the defendants, said 
the defendant firm in 1893, at Mr. Nichols' cost, supplied the cut-out and 
did the whole of the wiring. The plaintiff company only supplied the mcter. 
He had books to prove this. In December last his firm was again called 
in to instal five additionallamps. He examined the wires, which, to the 
best of his belief, were put in in 1893, and found that they had been 
soldered on to the main. From the basement into the house the wires 
were the property of his firm. 

C. H. PLAYFAIR, in the employ of defendants, said in December last 
he was working on Mr. Nichols’ premises. The cut-out there was similar 
to those his firm supplied, and the wires were also similar to those of the 
firm. Five additional lamps were put in, and he warned Mr. Nichols 
not to use the current until he had the Compauy's permission. 

Ultimately the magistrates found that an offence had been proved, co:n- 
munication having been made without the consent of the Company. They 
tined defendants £1. in addition to £2. 28 advocates’ fce, and thecourt cost... 

On Mr. RAIKES' application, it was decided to state a case. 

In the second case, Mr. WHITEHEAD said that the object of the Supply 
Company was not a vindictive one. They had got practically what they 
wanted, and, under the circumstances, did not propose to proceed with 
the second case, but would ask to be allowed to withdraw. i 

This was agreed to. 


Imperial Penny Postage.—It is stated that Mauritius has agreed 
to join the Imperial penny postage scheme from May 24, and that 
possibly the Cape and New Zealand will also join on that date. 
Australia is alleged to contemplate inviting the mother country to 
extend penny postage to Australia, on the understanding that the 
latter reciprocates as soon as the financial condition of the country 
will allow. 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week. ] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury-court, Fleet- 


street, London :— 
NOW READY. 

‘ SUBMARINE OaBLB-LAYING AND HamPAIRING."—By H. D. Wilkinson, 
M. I. E. E., &o., fully illustrated; price 12s. 6d. 

"PnRAOTICAL Notes FOB ELEOTRICAL STUDENTS."—By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. 

4% ErmorBO-OHEMISTRY."—By Dr. G. Gore. Third Edition. Price 3s, 
post free. 

“ ELeorRIo Motives Pow,“ by Albion T. Snell, contains the 
latest information respecting the application of electric energy to minin 
and general power transmission purposes, in which the author has h 
much experience. Price 10s. 6d., post free; abroad, lls. New edition 
ready June, 1899, 

"WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPAOB WITHOUT WIRES 
BY ELTOTRIO Waves.”—By Dr. O. J. Lodge, with many original illustra- 
tons. Enlarged Edition, 28. 6d. net, 2a. 94 post free. 

“ ELECTROMAGNETIC THEORY.”—By Oliver Heaviside Vol. I., 12s. 6d.; 
Vol. II., just published, price 128. 6d. 

‘THE INCANDESCENT LAMP AND ITS MANUFACTUBR."—Thie book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 8a. 

* THE STEAM ENGINE INDICATOR AND INDICATOR DiAGBAMB,"— Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 

TX ART OF ELROTBROLYTIO SEPARATION OF METALA."—A second issue 
of Dr. Gore's book is now ready, price 10s. 6d. post free. 

“Tua MANUFAOTUBB or ELzOTRIO Licht CABBONS."— A Practical 
Guide to the establishment of a Carbon Manufactory Fully illustrated 
price 1s. 6d. ; post free, 1s. 9d. 

" Tus BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEAROH, 1696-97.” 
A valuable, up-to-date compilation. Being an attempt to classify tke 
data relating to X-Ray work. This work contains a quantity of genera 
as well as special information bearing upon the whole subject of electrics! 
discharge research. Price 5s., post free; abroad, 5s. 8d. 

'" LOCALISATION OF Tabs IN ELzOTBIO LiaHT Marns.”—By F. C. 
e Prioe x post free; abroad, 5s. 6d. Prospectus on application. 

* ELECTRICAL ENGINEERING FORMULA,” a pocket-book, by Messrs. W. 
Geipel and H. M. Kilgour ; price 7s. 6d. ; by post, 7s. 9d. ; abroad, 8s. A 
fine large paper edition with wide margins for notes can also be supplied. 
Price 12s, 6d. ; post free, 138. ; abroad, 138. 6d. New Edition in the press. 

TE ALTERNATE OUREENT TRANSFORMER," Vol. I.—By Prof. J. A. 
Fleming, M. A., D. So., F. R. S. New Edition. Price 13s. 6d., post free. 
Vol. II., prioe 128. 6d. post free, is also ready. 

** ELEOTRIO LAMPS AND ELEOTRIO LIGHTING,” Prof. J. A. Flemin 
M. A., D.So., F. R. S., is handsomely bound, and full of original N 
tions, designs, initials, &o. Price 7s. 6d., post free. 
n Tas irae eti ^l " PRruzBs.—In Two Volumes. Vol. I., Theor 

ol. II., Practice. Price, stout r cover, 2s. 2d. t free ; clot 
3s. 9d. Single Primers, d. each’ post free., LM 

TH POTENTIOMETER AND ITS ADJUNOTS": A Universal System of 
Electrical Measurement.—By W. O. Fisher. Fully illustrated. Price 6s. 
post Aja. abroad, 6s, 6d. Digest post free. 

" MorivB POWER AND GmABING FOR ELROTRICAL MACHINERY.”—B 
E. Tremlett Oarter, O. E., M. I. E. E. Price 13s. 6d., post free; 5 
18s. 6d. Prospectus post free. 

'" ARMATURB WINDINGS OF ELEOTBIO MaOHINES."—By H. F. Parshall 
and H. M. Hobart. This work has been compiled fom notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and 5 1 5 of aa and is mtended to serve as a 
working iss on o design. Large 4to, 870 140 full- 
illustrations and 65 full-page tables, 308., poet free. DES didi 


IN THE PRESS. 


"Tum ELEOTRIO AnRO."—By Mrs. Ayrton 


‘Tam MANUFACTURE OF CARBONS FOR ALL ELEOTR „.— 
By Francis Jehl. Nearly ready. ICAL PURPOSES. 


8 SECONDARY BATTERIES, THEIR DESIGN AND MANUFAOTURBR."— By E. J. 
e. 


eee BATTERIES: THEIR CONSTRUCTION AND Usz.'"— By W. R. 
per. 


* PRACTICAL TELEPHONY.”—By Dane Sinclair and F. C. Raphael. 


“$ THE ELECTRICIAN’ WIBEMAN'8 PooKET-BOOK.”—Edited by F. C. 
Raphael. 


“The Electrician” Electrical Trades’ Directory and Hand- 
‘book for 1899.— The Big Blue Book” for 1899 is Now Reapy. 
The Directory Division has been corrected up to Feb. 8, 1899, and all 
the latest new names, changes of address, &c., will be found 
included. The Handbook Division has been much extended, many 
valuable tables having been added. The volume contains, also, 
the large Sheet Tables of Electricity Supply Stations and Electric 
Railways and Tramways, finally corrected to Feb. 9, 1899. The 
price of the Directory and Handbook remains the same—103., post 
free 108. 9d.; abroad, post free, 12s. (United States 133. 6d.). 
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TENDERS INVITED. 


The Dudley Electric Lighting committee invite tenders for the 
following plant :—(«) Watertube boilers, economiser, &c.; (b; steam 
dynamos, balancers and switchboard ; (c) cables and street work ; 
(d) arc lamps ; (e) travelling crane. Specifications, &c., can be 
obtained from Messrs. Wilson and Story, 66, Victoria-street, 
London, S. W., and tenders must be sent in to the town clerk (Mr. 
E. M. Warmington) Town Hall, Dudley, by Saturday, June 17. 
Further particulars are given in an advertisement. 

The Guardians of St. Mary, Islington (London), invite tenders for 
the electric lighting of their new intirmary at Highyate-hill. Tenders 
to clerk, St. Jolin's-road, Upper Holloway, London, N., by June 1. 

The Darlington Corporation invite tenders for the supply and 
erection of :—(1) Lancashire boilers, with mechanical stokers; 
(2) engines, dynamos, pumps, pipes, &e., Green's economiser and 
tools; (3) storage battery; (4) switchboard and boosters ; (5) are 
lamps; (6) feeders, mains, &c. Tenders to town clerk by May 30. 

The Darlington Corporation also require tenders fur erecting 
electricity station buildings. Tenders to town clerk by May 30. 

The Vestry of the parish of St. Mary, Battersea (London), require 
tenders for the nn and erection of :--(1) feeders, distributing 
mains, and are light leads (including laying and jointing); (2; 
watertube boilers; (3) steam dynamos and engines. Tenders to 
clerk by noon, June 7. 

The Birkenhead Corporation invite tenders for the supply of 100 
electricity meters, Tenders by 26th inst. 

The Birkenhead Corporation also require a 225-kilowatt direct- 
current high-speed steam dynamo, Tenders by June 9. 

The Plymouth Corporation invite tenders for coal-conveying plant 
at their electricity works. Tendera by 24th inst. 

The Corporation of Crewe invite tenders for boilers and economisers, 
engines and dynamos, centrifugal pump and motor, mains, battery, 
switchboard, and travelling crane. Tenders to Mr. Frederick Cooke, 
Town Clerk’s office, Crewe, by June 1. 

The Hackney (London) Vestry invite tendera for trenching, 
troughing, cables, joint boxes and jointing, &c. Tenders to Mr. George 
Grocott, Town-hall, Hackney, before 4 p.m. June 13. 

The Taunton Corporation invite tenders for the supply and erec- 
tion of (1) feed water heater, electrically-drivea condenser and boiler 
feed pumps ; (2) accumulator, direct-current generator, motor alter- 
nator, switchboard, &c. "Tenders to Mr. George H. Kite by noon 
of June 1. 

The Brighton Borough Council invite tenders for the supply of 
auxiliary switchboards and switchboard gallery. Tenders to Mr. 
Francis J. Tillstone, Town-hall, Brighton, before 10 a.m. 29th inst. 

The Southampton Corporation invite tenders for the supply and 
erection of motor cars and equipment, and the electrical equipment 
of lines. Tenders to Mr. Owen E. B. Gidden, Municipal Offices, 
Southamption, before moon of June 5. 

The St. Pancras (London) Vestry invite tenders for the supply of 
about 22 miles of lead-covered armoured cables of various sizes. 
Tenders to Mr. C. H. F. Barrett, Vestry Hall, Pancras road, N.W., 
by noon 23rd inst. 

The Postmaster-General invites tenders for the purchase of 40 tons 
of gutta-percha, 60 tons of old copper wire, plates, &c., and a quantity 
of other metals. Tenders by 10 a.m. 29th inst. 

The Asylums committee of the London County Council. desire 
tenders for the installation of telephones, fire alarms, tell-tale clocks, 
and call bells at the Heath Asylum, Bexlev, Kent. "Tenders to 
the Clerk to Committee, 6, Waterloo-place, S.W., by May 31. 

The Leyton District Council invite tenders for the construction of 
a chimney shaft at the electricity works. Tenders by June 6. 

The Barton-upon-Irwell Guardians invite tenders for wiring and 
fitting up their new infirmary bvildings at Patricroft for the electric 
light. i enders to clerk, Union Offices, Patricroft, by June 6. 

The Clyde Navigation Trustees invite tenders for two marine-tvpe 
boilers, with piping, pumps and accessories, in connection with their 
electric lighting scheme. Tenders to secretary, 16, Robertson-street, 
Glasgow, by 22nd inst. 

The Sheffield Council invite tenders for the supply of electric 
lighting plant, pumps, &c., at their destructor works. Tenders by 
June 5. 

Tenders are invited for the wiring of the Halifax workhouses and 
union offices. Tenders to clerk, 4, Carlton-street, Halifax, by noon, 
June 8. 

The Manchester Art Gallery committee invite tenders for an electric 
light installation at the city Art Gallery. Tenders to Town Hall, 
Manchester, by June 3. 

The directors of the North-Eastern Railway invite tenders for 
telegraph stures, including apparatus, wire and line stores. Tenders 
have to be sent in to the secretary (Mr. C. N. Wilkinson), York, by 
noon of Monday, June 5. 
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The Christiania (Norway) Electricity Works invite tenders for the 
supply of electric cable. Tenders by May 24. 

The French Post and Telegraph Authorities invite tenders for 
240,000 porcelain insulators. Tenders to le Sous-Secretariat d'Etat 
des Postes et des Teélégraphes, 103, Rue de Grenelle, Paris, by 
25th inst. 

The Municipal Council of Medina Sidonia (Cadiz), Spain, invite 


tenders until June 2, for the concession for the electric lighting of 


the town for 20 years. 


The Municipal authorities of Rueda (Valladolid), Spain, invite 
tenders for the electric lighting of the town for 12 years. Particulars 
from, and tenders to, el Secretario del Ayuntamiento. 


The Portuguese Colonial Ministry (Lisbon) invite tenders for the 


concession for the erection of electricity works, a telephone exchange, 
&c., in Beira, East Africa. Tenders to the Minister by July 8. 


TENDERS RECEIVED AND ACCEPTED. 


The Derby Corporation have accepted the tender of the London 
Crane Works for erecting an overhead hand crane at the electricity 
works, at £195, 


The Southampton Corporation have received six tenders, ranging 
in amount from £286 to £339, for the wiring of the Municipal 
Lodging House. The tender of Mr. F. Shalders, at 4286, is recom- 
mended for acceptance, 


The Great Northern Railway Co. (of Ireland) have accepted the 
tender of Messrs. Ernest Scott and Mountain for the supply of three 
250 H P. steam dynamos, switchboard, boosters, steam and exhaust 
pipes, &c., for the Hill of Howth electric railway. 


The Belfast Electric committee have accepted the tender of Messra. 
J. and W. Stewart for engine and boiler foundations. 


The British Electric Traction Co. have given the contract for the 
construction of the permanent way of the Dudley-Cradley Heath 
electric tramway to Mr. George Law, Kidderminster, The work is 
to be completed in six months. 


The Rochdale Guardians have accepted the tender of Mr. Thomas 
Barton for the installation of electric light at the workhouse, and 
for the supply of the necessary generating plant, &c. at £7,367. 108. 6d. 
29 tenders were received. 


The Glasgow Corporation have accepted the tender of the Motor 
Car Syndicate, Limited, Glasgow, to supply an electric motor van 
for the collection of refuse, at £532. 

The tender of Messrs. Peto and Radford has been accepted for the 
electric lighting of the Newington Municipal buildings at £630. 

The Burton-on-Trent Council have accepted the tender of Messrs. 
John Fowler and Co. (Leeds), for alterations and additions to switch- 
board at £163, and that of Messrs. E. Green and Son, for economisers, 
at £224. 

The West Ham Corporation have accepted the tender of Messrs. 
S. Z. de Ferranti (Limited) for the supply of a 2,000 r.H.P. steam 
engine and a 1,200 kilowatt alternator, at £19,000. Particulars 
of the tenders received were given in our issue of May 5. 


The Poplar District Board of Works have accepted the tender of 
Messrs. Crompton and Co. for the supply of engine and boiler-house 
lant, at £21,890. The contraet for the mains and for public street 
ighting has been let to the British Insulated Wire Co., at schedule 
prices. Design 6,0354 for combined arg and incandescent lamp 
pillars (with holophane globes) has been decided upon. 


The tender of Messrs. Gerald Berners and Co. has been accepted 
for the electric lighting of the Wimbledon sewage farm and pumping 
works. 


APPOINTMENTS VACANT AND FILLED. 


The Worksop District Council invite applications from electrical 
engineers willing to prepare a report as to the most suitable system 
of electricity supply for the district. Some particulars are given in 
an advertisement, and applications must be sent io the clerk (Mr. 
Geo. H. Featherston), 29, Potter-street, Worksop, by Saturday, 
27th inst. 

The Pemberton Council require an electrical enginecr to prepare a 
report upon an electric lighting scheme for the district. Some par- 
ticulars are given in an advertisement, and applications must be sent 
to the clerk (Mr. Paul Partington) by 31st inst. 


The Vestry of St. John, Hampstead (London), are prepared to 
appoint an assistant electrical engineer to take charge of the running 
of one of the shifts of their electric light station, and to generally 
carrv out the instructions of their chief engineer. Some further 
particulars will be found in an advertisement, and applications 
should be sent in to Mr. Arthur P. Johnson, Vestry Clerk, Vestry 
Hall, Hampstead, London, N., not later than 10 a.m. of May 29. 

The St. Pancras Vestry require an inspector of works. Further 
particulars are given in an advertisement, and applications must be 
sent to the Vestry clerk (Mr. C. H. F. Barrett), Vestry-hall, Pancras- 
road, London, N.W., not later than 25th inst. 


An assistant lecturer in mathematics and a demonstrator in 
engineering are required for the West Ham Municipal Teclinical 
Institute, Further particulars are given in an advertisement, and 
full information can be obtained from the principal, Municipal 
Technical School, Romford-road, West Ham, E., before June 29. 

The Heywood Council require a consulting electrical engineer. 
Particulars from town clerk or borough engineer. N 

The Hereford Electric Lighting committee require a Clerk of 
Works to superintend the construction of electric lighting works. 
Applications by 10 a.m. on 29th inst. 

The Morley Corporation require an electrical engineer. 
tions to town clerk bv 24th inst. 


The National Electric Wiring Co. require a foreman wireman. See 
advertisement. 


Applica- 


Mr. A. Howell, of Dewsbury, has been appointed assistant engineer 
at the Lynn electricity works. 


Mr. F. A. Wilkinson has been appointed assistant electrieal engi- 


neer at Salford. 
BUSINESS NOTICES. 


Messrs. Nalder Bros, and Co. (Limited) inform us that Messrs. 
Muirhead and Co. have acquired the testing and scientilic instrument 
branch of their business, and have taken over the whole of the 
electrical standards, drawings, test room plant, &c., as well as 
the test room assistants. Messrs. Muirhead and Co. have also engaged 
their works manager, Mr. C. F. Wilkins, and have made arrangements 
with Mr. C. W. S, Crawley, under which he will give advice on 
matters regarding the firm’s specialities. The continuity of the 
business will thus remain unimpaired, and it is confidently asserted 
that all orders will be carried out in future as efficiently and accu- 
rately as hitherto. 


Mr. C. W. S. Crawley has taken offices at Prince's-mews, Great 
George-street, Westminster, London, S W., where he will engage in 
consulting work. 


The Vesuvian Insulator Co., manufacturers of moulded insulators 
and tramway line material, have opened branch oflives at Con- 
naught Mansions, 34, Victoria street, S.W. 

The Ivry Electric Glow Lamp Co. inform us that they have now 
no agents in the United Kingdom, and have opened a branch at 
Connaught Mansions, 34, Victoria-steeet, London, S. W. 


Messrs. J. and A. Anderson, 62, Robertson-strect, Glasgow, have 
been appointed agents for Scotland for the sale of the electric cables 
and wires manufactured by Mr. I. Frankenburg. 


Mes:ra. J. N. Lee and James McDonald, electrical engineers, 23, 


Canning-place, Liverpool, have dissolved partnership. Debts by 
Mr. McDonald. 


BANKRUPTCIES, LIQUIDATIONS, &c. 
The creditors of New and Mayne (Limited) have received this week 
from the li juidator, Mr. D. F. Basden (Mellors, Basden and Co., 33, St. 
Switliu's lane, London, E. C.), certificates of deferred debenture 
stock of the International Engines Patents Development Co. (Limited), 
which has been issued under the scheme of arrangement, confirmed 
by the Court, for the settlement of affairs of New and Mayne 
(Limited). It will be remembered that at a meeting of the creditors 
in October, 1897, it was explained that ordinary creditors would 
realise nothing under this scheme of arrangement except in the event 
of certain patented inventions of Mr. New proving valuable, and 
since this time these inventions, or some of them, have been developed 
and a licence for their use obtained. Until the inventions are brought 
into actual use, however, it is difficult to form an idea as to their 
true value. The interest on the debenture stock now issued is 
payable, with the principal, Nov. 1, 1900. 
A deed of assignment has been executed by Frederick George 
Thomas, 5, Beech-grove, Richmond-grove, Longsight, Manche-ter, 
lately trading in partnership with P. P. Jenkins (deceased), as elec- 
trical engineers, under the style of F. G. Thomas and Co., 31, Spring- 
gardens, Manchester. Mr. Thomas proposes to pay a composition of 
58. in the E (4s. upon the execution by all the creditors, and the 
balance at three months). Liabilities £520. 4s. 5d, assets 
£139. 19s. 1d. Mr. J. Stott, 46, Market-street, Manchester, is 
trustee. 
It was resolved on May 5,to wind up the Electric Organ Co. 
(Limited) voluntarily, and Mr. A. Foxworthy has been appointed 
liquidator. 
The creditors of the Yorkshire House-to-House Electricity Co. 
(Limited) must send particulars of their claims to the liquidator (Mr. 
Grosvenor Talbot), 1, Whitehall-road, Leeds, before June 24. 
Claims against the Shropshire Electric Light and Power Co. 
(Limited) must be sent by June 1 to Mr. Walter Wm. Nannton, 9 
The Square, Shrewsbury. 
The petition for the winding up of Nalder and Hilton (Limited) 


has been ordered by Mr. Justice Cozens-Hardy to stand over until 


next petition day. It was stated that there was a prospect of a 
general settlement with creditors by the directors of the company. 
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Sale by Auction.—A preliminary announcement is made in 
another column of an important sale of high-class engineering tools, 
machines, plant, patents, stores, &c., by Messrs. Wheatley Kirk, 
Price and Goulty, at Union Foundry, Hunslet, near Leeds, the 
property of the well-known firm of Shepherd, Hill and Co. (Limited). 
Detailed catalogues are in preparation. 


For Sale.—A manufacturing electrical business, conveniently 
situated in the east end of London, is for disposal. Some additional 
information is given in an advertisement, and further particulars 
will be supplied by Mr. J. A McMullen, Hornehurch, Essex. 

Messrs. Wheeler and Wilson, 11, Paul-street, Finsbury, London, 
E.C., have some engineering tools for sale, particulars of which are 
set out in advertisements in another column. 


South-Western Polytechnic.—A course of six lectures on 
“ Rotary and Motor Transformers,” by Prof. A. Schwartz, Assoc. 
NM. Inst. C. E., A. I. E. E., and Mr. W. Beckit Burnie, A. I. E. E., com- 
mences on Tuesday, 231d inst., at 7:30 pm. See advertisement. 


B. P. S. Batteries. — The Electrical Power Storage Co. have secured 
the contract for installing a battery of E. P. S. accumulators for the 
tramway department of the Bradford Corporation. The battery is 
to be of similar type to those already supplied to the Liverpool 
Corporation for tramway working and to the Metropolitan Electric 
Supply Co. for two of their principal stations, 


Bastian Meters.—The Bastian Meter Co. have issued a circular 
to their shareholders notifving that with the change of the name of 
the company from the Penny-in-the-Slot Electric Supply Syndicate 
attention has been turned to the manufacture of ordinary electricity 
meters, as this has been found to be more profitable pending 
increased demand for the prepayment type of meter, which has, how- 
ever, rapidly extended. A list of corporations and companies using 
the Bastian meter accompanies the circular. The company have 
purchased the undertaking of the Electric Lighting Extension 
Syndicate (Limited), and by this means have extinguished the royalty 
of 4s. per meter which was pavable to that syndicate. 


Exhibition. —Mr. S. Howes will exhibit Little Giant double 
turbines (of both vertical and horizontal patterns) and Champion 
Water motors at the forthcoming Bath and West and Southern 
Counties Show, to be held at Exeter from May 24 to May 29. 


Water-Cooling Apparatus.—Mr. E. F. Jarvis, of Middlesbrough- 
on-Tees, forwards particulars of apparatus manufactured under the 
Klein water-cooling patents, for which he is licensee. Klein water- 
cooling towers are being supplied to the City and South London 
Railway Co. for cooling the condensing water for about 3,000 H p., 
and these are claimed to be amonget the largest cooling towers 
erected in this country. Copies of a Paper read by Mr. Jarvis, on 
* Water Cooling for Condensing Engines,” before the Newcastle and 
District Association of Foreman Engineers and Mechanical Drafts- 
men, can be obtained on request. 


Electric Mail Vans.— The Madelvie Motor Carriage Co, have 
obtained a contract for carrying the maila between Edinbureh and 
Leith. The service was inaugurated on Sunday last, and electric 
mail vans are employed for the service. Each van weighs (with 
aceumulators) about 18 ewt., and is guaranteed to carry over half 
a ton of mails at the required speed up the steep gradient of Leith- 
street. Three motor vans are being built, and if these should prove 
successful the service will be extended. 

Como Exhibition.—Our contemporary, L'Elettricità of Milan, 
intends to exhibit at the Como Exhibition a collection of portraits of 
authors, professors, inventors, engineers, &c., connected with 
electricity and its applications. It requests us to state that it will 
be glad to receive photographs from such gentlemen, signed with the 
owners name. The address of the journal is 11, Via Cusani, Milan. 


Electric Lighting Material. — Messrs. C. W. Treacher aud Co., 
manufacturing electricians, have issued a new catalogue of electric 
lighting material, which can be obtained, post free, price 6d., from 
165, Queen Victoria-street, London, E. C. 

Catalogue.—A new catalogue and descriptive price list of X-ray 
apparatus has been issued by Messrs. Harry W. Cox (Limited). 


Exports of Electrical Apparatus and Material.— The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from May 10 to 
May 16, with the ports of destination :— ' 

Argentina—-Buenos Ayres, £629 (including £545 telegraph material). 
Australasia— Adelaide, £76 ; Brisbane £1,219 (telegraph cable); Christ- 
church, £146 ; Melbourne, £281 ; Otago, £27; Port Chalmers, £1,672 ; 
Sydney, £130 ; Wellington, £128. Mraztl—Rio Janerio, £53 (telegraph 
material) Ceylon - Colombo, £177. China—Shanghai, £4,769 (including 
£4,710 telegraph material); Tientsin, £200 (telegraph material). 
Cobumbia (Republic ofi—Santos, £100 (telegraph material). Zgupt— 
Alexandria, £12. — Prance— Bordeaux, £72. Germany—Hamburg, £200. 
Gibraltar, £20. Holland—Flushing, £18; Rotterdam, £37. Ind ia 
Bombay, £165 (including £76 telegraph wire); Calcutta, £488 ; Madras, 
2271.  Japan—Yokohama £356.  Portuga!l—Oporto, £6. Russia— 
Odessa, £225 ; St. Peteraburg, £71. South Africa—Cape Town, £1,064 ; 


Delagoa Bay, £34; Durban, £730; East London, £585; Port Eliza- 
beth, £347. Sin- Vigo, £800. Straits Settlements Singapore, £24. 
Turkey—Beyrout, £50. Total £15,197, against £23,212 in the corres- 
ponding week last year (May 11 to May 17). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Barking.—Current for private lighting was inforinally switched on 
on Friday last by Mrs. Reeson, wife of the Chairman of the Council. 
Current for public lighting will be available in a few weeks when 
the works will be formally opened by Mr. Marriott, the late Chairman 
of the Council. 

Battersea (London)— The Vestry have decided to permit the 
postal authorities to lay pipes for the aeccommedation of telegraph 
Wires, on condition that the pipes will be used solely for that purpose, 
The Postmaster-General refuses to accept consent on these terms, 

Bayonne (France).—Mr. Consul Hearn reports to the Forcim 
Office that although a proposal has been made to the local authorities 
of this town to construct a tram line from St. Jean-de-Luz to 
Bavoune and Biaritz, no final agreement has vet been concluded. 
There is every reason to believe that au electric tramway connecting 
these places (a distance of about 15 miles) would prove remunerative. 

Birkenhead.—A report was presented at Wedneslay's Council 
meeting by the Tramways committee, in which it was stated that the 
lease of the Birkenhead Tramways Co. would expire at the end of next 
year, and that the Wirrall Companys undertaking had been acquired 
for £20,000. The report, which recommends that various tram routes, 
representing a total length of 113 miles (over six miles of double and 
tive miles of single track), be reconstructed and electrically equipped, 
was alopted. The borough engincer's estimate for carrving out the 
work was as follows :—Laying new tracks and reconstructing old 
tracks, £6,439. IIS. Sd. ; loops into car-sheds, croszovers, &e., £2,000 ; 
building generating stations, £13,750; land an! buildings for car- 
sheds, waiting-rooms, &c., £15,450 ; general expenses, £1,750 ; total, 
£129,389. 118. 8d. The estimate of the electrical equipment was :— 
Craven-street plant (boilers, engines, dvnamos, &e.), £21,475 ; South- 
end destruetor depot plant (boilers, engines, dynamos, &c.), £9,578 ; 
line equipment tor doubls track (standards, trolley wire, feeder 
mains, rail bonding, and return feeder), £11,232, 5x. 81. ; and for 
the single track (including car-shed-), £10,604. 28. 6d. ; 31 double- 
deck cars aud 13 single-deck (composite) cars at £600 cach, £26,400 ; 
total, £79,289. 8s. 2d. ; the total estimated construction and equip- 
ment cost thus reaching £203,678. 198. 10d. Ald. Rawcliffe said 
the committee had held inany meetings anl had most exhaustively 
considered the whole question. The estimated cost of running the 
cars at Birkenhead would be 108d. per car mile. A special tramways 
committee was then appointed to arrange for carrying out the work. 

Bo!ton.—The accounts of the Electricity department were dis- 
cussed at the Council meeting on Wednesday. The chairman 
(Councillor Panton) said that during the year the net profit had 
increased from £917 to £1,205. This represeuted 63 per cent. on 
capital expended. Sinking and reserve fund charges represented 
2-88 per cent. of the capital, and but for this the amount paid to the 
rates would have been £2,000. This was the first vear the consumers 
had paid the total cost of generating current. The first year every 
unit generated cost the borough nearly 9d., whereas they were selling 
it at Ad. The second year the cost was 6d. and they sold at 54. 
The third vear the cost was 4:06, and they sold a fraction below, 
but this vear the cost had been slightly under 4d., and they had got 
a little over that amount. This year the consumption had paid all 
the charges involved, and £1,000 had been handed over im aid ot the 
rates. They were, however, spending something like £70,000 on the 
electricity works during the coming year, and, as this would not be 
remunerative, he hoped the Council would uot expect too much from 
them. The accounts were approved. 


Bordeaux (France).—A mony the notable public works completed 
in this district during 1898 were the electric lighting of the port of 
Bordeaux and the extensive installation at the Southern Railway 
(‘o.’s station and workshops. This station is one of the largest in the 
world. The generating plant forthe station and workshops includes 
six boilers, specially constructed to use breeze fuel, three sets of 
electric generating plant of 285 kw. each are employed, the works 
being lighted by arc lamps and the waggon sheds and other portions 
by incandescents. The whole of the electrical work for the station 
and shops has cost £36,880. l 

The lighting of the port was completed last year, a 35 H.P. vertical 
engine ix used for the permanent lighting, and for loading and dis- 
charging vessels a turbine set is employed. The lamps used for this 
latter purpose are fixed. 100 metres apart, each post carrying a 7'5 
ampere arc lamp, the current for which is paid for by the owners of 
vessels using the lamps. The charge is regulated on a sliding scale 
of 1s. 3d. for the first hour, for the two lamps (=15 amperes) ; Is. 84. 
for two hours, decreasing till the charge for 14 hours lighting is 
83. 3d. Subscriptions are accepted from shipowners for the use of 
these lamps, and under this arrangement the charge for 11 hours 
lighting each night is 5s. The stores and sheds at the dock are 
lighted by incandescents, and. the electrical work is to be extended 
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to provide for the lighting or the holds and "tween decks of vessels 
while in dock. 

The lines of the Bordeaux Tramway Co., which have recently been 
transferred to a French company, are being converted from horse 
traction to electric, and the conversion is expected to be completed 
before the end of the current year. Electric fine are also being laid 
along the principal thoroughfares leading into the town, thus putting 
the country for six or seven miles round in easy communication with 
the city. 

Bradford. A meeting of electrical engineers and wiring cen- 
tractors was held at Bradford on Friday, at the Hotel Metropole, 
Bradford. Mr. A. J. Harris presided, and amongst those present 
were Messrs. Frank Little and H. Addison (representing the National 
Electric Wiring Co.), Rhodes and Webster, Mr. Collinson (Collinson 
Bros.), H. Myers and J. N. Atkinson (A. J. Harris and Co). Mr. 
Harris explained that the meeting was called to discuss the present 
unremunerative prices for electrical wiring, and, if possible, to adopt 
a standard rate of wages for practical wiremen. He proposed that 
the minimum rate fur wiring from the Corporation mains should be 
158. per light. After an animated discussion it was decided to 
adjourn to a date to be subsequently fixed, when representatives of 
other firms interested and a representative of the Electrical Trades 
Union could be present. 

Bristol.—An inquiry was held on Tuesday into the application of 
the Council to borrow £41,650 for electric lighting extension pur- 
poses. The application was supported by Mr. George Pearson 
(chairman of the Electrical committee) and the borough electrical 
engineer (Mr. H. Faraday Proctor). Mr. Faraday Proctor explained 
that there was a great increase in the demand for current for private 
lighting, and that the proposed outlay was entirely due to this cause. 
All along extensions of the plant had not kept pace with the demand 
for current. There was no opposition. 


British Trade with Russia.—In his annual report (No. 2,226), 
dealing with the trade of Poland and Lithuania for the year 1898, 
Mr. Consul-General Murray refers to the impetus given to trade and 
industry by the increased freedom granted by the Russian Govern- 
ment in the development of Poland. Mr. Murray points to the 
continued prosperity of tbis division of the Russian Empire, and, in 

articular, deals with the importance to the British engineering 
industry of the increasel demand for machinery which tbis prosperity 
involves. British manufacturing firms and export houses would do 
well to carefully study Mr. Murray's report, which has mo:e tban 
usual interest for electrical manufacturing and supply firms. 


Bromsgrove.—A communication from & company offering to 
establish electricity works is being considered ys the Lighting 
committee. 

Calcium Carbide Works in Bosnia.—The calcium carbide 
works of the Bosnische Elektricitats Aktiengesellschaft, of Vienna, 
which are the largest of their kind in Europe, have been equipped by 
the Schuckert Company, and have been in operation since March. 
The Pliva waterfalls, near Jajce, Bosnia, are utilised. "Throughout 
the year 8,500 H.. can be obtained, and of this 8,000 H.P. are 
utilised in calcium carbide manufacture. The company has a 
capital of 6,000,000kr. fully paid. 


Cardiff.—The Electric Lighting committee have decided to make 
extensions of the electric lighting mains at an estimated cost of 
£143. As previously stated Messrs. S. F. Walker and Co. propose 
to adopt electric driving at their works and current will be taken 
from the Corporation mains. It has been decided to reduce the 
price of current for power supply in the daytime to 231. per unit 
when the consumption does not exceed 4,000 units per annum, and 
above this figure to 2d. per unit. 

Chester.—The gross profit of the electricity department for the 
year ended March 25 was £4,611. Interest and sinking fund amounts 
to £2,758, £1,052 is to be written off preliminary expenses, and £800 
1s placed to reserve. 


Church Lighting.—The first church in Canterbury to adopt 
electric lighting is St. Mary Bredin. The wiring has been carried 
out by Mr. W. Attwaters, 40 16 c.p. incandescents being used. 


City of London.—The City of London Electric Lighting Co. 
notify that they propose to apply to the London County Council for 
approval to the proposal to alter the standard pressure of supply to 
consumers from 100 to 200 volts. 


Consett.— The Lighting committee are considering the question 
of lighting the district electrically. 

Copyright Law.—A Select Committee of the House of Lords is 
sitting to collect evidence t» support a proposed amendment in 
the Copyright Law, aud on Monday Mr. J. Slater Lewis was one 
of the witnesses examined. Mr. Lewis put before the committee the 
points raised in the action recently brought by him against an engi- 
neering journal for wholesale infringement of copyright matter from 
„The Commercial Organisation of Factories.” It will be remem- 
bered Mr. Justice Cozens-Hardy decided that such use had not been 
made of the book by the defendants as to justify a verdict for 
infringement. Mr. Lewis was asked whether he proposed 


to appeal, and he informed the committee that he had already 
spent £300, and that he could not atford to further protect his 
property. Mr. Lewis (we think very naturally) was unable to 
suggest a clause to cover the infringement he complained of, and said 
be would have been satisfied if acknowledgment of the source of the 
excerpts had been given. This is a subject upon which we have 
previously expressed a strong opinion, and we consider that a small 
committee of authors and publishers would have no difficulty in 
drafting such a clause if Parliament, in its wisdom, would offer 
facilities for sucha gathering. Ax matters are at present authors and 
publishers find their valuable properties pilfered ina wholesale way 
without even mention being made of their work, 

Cromer.—The Highways committee have had a preliminary con- 
sultation with Mr. Cozens-Hardy (of Messrs. O'Gorman and Cozens- 
Hardy) in reference to the proposal to erect electricity works. Mr. 
Cozens- Hardy is to prepare a further report on the whole question of 
electric lighting. In the district a canvass is being instituted. 


Customs Tariff.— Under the new Customs Tariff of Ceylon, 
machinery to be worked by electric power, and component parts 
thereof, are admitted free of duty. 

Dantzig.—The new free port at the entrance to Dantzig, which 
has lately been connected with the German railway system, is now 
lighted throughout by electricity. 

Design and Copyright Laws in Japan.—The new Japanese 
design and copyright laws come into force on July 1. As to designs, 
protection will cover novelty of shape, figure, coloration or any com- 
bination of same for ten years from date of grant maintained for that 
7 by annuities increasing trienniallv. — Japan, by joining the 

nternational Union, will give priority of four months to foreign 
applicants The registered design mark must be affixed to the 
merchandise, otherwise owner cannot sue ignorant infringers. As to 
copyright law, exclusive right will be obtained for any written or 
spoken production, picture, drawing, engraving, model, photo or any 
production of literature, science, or fiue art. With literary and 
scientific productions, translation of same is included. Duration will 
be for author's life and 30 vears after, but for photographs and the 
like, ten years from the year next to that of publication. Reproduc- 
tions of copyrighted articles must designate their origin, and no civil 
action will be possible unless registration shall have been obtained. 


Devonport.—The Electric Lighting committee are negotiating 
with Lord St. Levan for the acquisition of land for electricity works. 


Douglas (Isle of Man).—The Council have accepted Prof. 
Fleming's terms for acting as consulting engineer iu connection with 
the proposed electric lighting scheme. 


Edinburgh.—On the recommendation of the borough electrical 
engineer (Mr. F. A. Newington) the Electric Lighting committee 
have decided to extend the electric lighting mains at an estimated 
cost of £1,500. The committee recommend the acceptance of an 
extimate for the supply of feeders amounting to over £18,000, and 
also for erecting water tanks at Dewar-place station at £500. 

Electrically-Operated Swing Bridge —The new swing bridge 
erected by the Weaver Navigation trustees, at Northwich, is 
operated electrically. The contract has been carried out to the 
specification of Mr. J. L. Saner, engineer tothe trustees. Current is 
taken from the mains of the Northwich Electric Supply Co, 


Electrical Progress in New South Wales.—At a recent mecting 
of the Electrical Association Mr. A.C. F. Webb, in his presidential 
address, gave an outline of the progress made in electricity supply 
and traction work during the year. At present there were 16 
electricity supply stations, eight in Sydney and the remainder in the 
country. The total number of 8 c.p. incandescent lamps now 
connected to the eight metropolitan stations was 25,542. The total 
capacity of these stations was 696 H. P. In addition to the supply 
stations there were about 70 isolated plants equal to 1,500 u.r. 
scattered throughout the colony. Since the Sydney Municipal 
Electric Lighting Bill was passed three new electric supply stations 
had been erected throughout the city, and plant had been installed 
equal to 15,000 8c p. lamps. The use of electric motors had increascd 
very slowly. He deplored the continued delay in putting the 
General Electric Lighting Act before Parliament. In 1890 a Dill: 
was drafted and shelved. In 1897 the Colonial Secretary promised to 
immediately introduce another bill that had been prepared, but this 
was also ehelved. In September, 1898, the Postmaster-General 
stated that a third bill had been drafted, but the federation move- 
ment had resulted in shelving this last effort. He referred to the 
increased use of electric traction and the determination of the Rail- 
way Commissioners to convert the whole of the steam tramways 
to electric lines. During last year five miles of single line were 
equipped for electric traction, making a total of nine miles three 
chains now open for traffic. The total number of electric cars had 
increased from five to 17, and the electric car mileage for the month 
of February, 1898, was 10,634, and for the corresponding month of 
1899 was24,431. Additional generating power of 400 kw. capacity 
and large storage batteries had been installed both on the North 
Shore and Rose Bay lines. ` 


136 


THE ELECTRICIAN, MAY 19, 1899. 


Electricity in Poland.—The reports to hand from Poland and 
Lithuania record rapid progress in the application of electricity to 
industrial purposes throughout Russian Poland. In 1902, the entire 
property of the local tramways will revert to the municipality of 
Varsaw, and it is intended to convert existing horse lines into 
electric lines A scheme for the establishment of electricity supply 
works for lighting is also being considered, and the town authorities 
will shortly take over the telephone service, which is at present let 
to a private company. 

During 1898, the town of Lodz has been provided with an electric 
tramway which runs through the principal thoroughfares, and during 
1899 is to be considerably extended. 

The two districts of Zgierz and Pabianice, about 15 miles distant 
from Lodz, areto be connected with that city by an electric tramway 
Bystem. 

Au electric tram service is also being established at Sosnowice. 
German contracting firms are tendering for these works exclusively, 
although local Polish firms are the ostensible tenderers. The 
Sosnowice tramways will, when completed, cover a distance of 40 
miles, 

Throughout Poland the application of electricity as motive power 
is becoming more and more general. In many of the large factories 
electric motors are superseding rope and belt driving. The electric 
lighting of factories is becoming universal. All the new works in 
this district are being provided with electric plant. The railway 
&tations on the Warsaw-Viennalines are being lighted by electricity, 
and in the workshops of this important company electric motors 
are exclusively used. Other important lines are adopting electric 
lighting for their stations. So far, however, the business is almost 
exclusively in German hands. The use of motor cars in Poland is 
becoming quite general; also the market gardeners use these vehicles 
for bringing their produce to Wareaw for sale, and this, notwith- 
standing the introduction of light railways, which are run direct into 
the town from several surrounding districts. 


Fulham (London).—For years past electric lighting matters at 
Fulham have been dragging their slow length along, until within 
the past few weeks, on the advice of Mr. F. H. Medhurst, consulting 
engineer to the Vestry, it was decided to invite tenders for the whole 
of the necessary works in connection with the Vestry’s undertaking 
from the following firms :—General Electric Co., Brush Co., S. Z. 
de Ferranti, Johnson and Phillips, John Fowler and Co. (Leeds), 
and the British Insulated Wire Co. The tenders sent in ranged 
from £45,718. 178. 10d. from the General Electrie Co. to £51.52 
8s. 6d. from the British Insulated Wire Co. Upon the receipt 
of these tenders (which were remarkably close in amount, and 

articulars of which were set out in The Electrician for April 14th) 

Ir. Medhurst recommended that the contract be divided, that 
the mains and cables be awarded to the British Insulated 
Wire Co., and the remaining portion to Messrs. Johnson and 
Phillips. The Electric Lighting committee of the Vestry, on the 
other hand, recommended the acceptance of the lowest tender— 
that of the General Electric Co. Correspondence of a somewhat em- 
bittered character followed between the chairman of the committee 
(Mr. Tom Green) and Mr. Medhurst, and ultimately it was decided that 
a special meeting of the Vestry should consider the matter. At this 
special meeting, held last week, the question of placing the contract 
for the complete equipment of the Vestry’s electric lighting works 
with the General Electric Co., for the sum of £45,718. 178. 10d., was 
considered, and it was clear, from the discussion which ensued, that 
the Electric Lighting committee, upon whose recommendation 
the contract was to be awarded to the General Electric Co., 
was at direct variance with the views of Mr. F. H. Medhurst, who 
advocated the acceptance of two separate tenders for separate sections 
of the work as above mentioned, The discussion and voting on the 
several proposals before the meeting appears to have been on strictly 
* party " lines, the Moderates and Progressives taking their several 
and separate ways in both cases. Much time was taken in arguing 
round an amendment fixing penalties for breaches of trade union 
wages and conditions, and finally it was agreed that a clause embodying 
these penalties should be included in the contract. On the proposal to 
split the contract Mr. Sayer declared that the Vestry could save from 
between £3,000 and £4,000 by so dividing the work. At this point 
Mr. H. Hirst, a director of the General Electric Co., was allowed to 
make a statement, and he referred to the work which had been 
carried out by his company, and gave an undertaking that if the 
contract were ultimately awarded to them trade union wages should 
be paid, and the whole of the plant, machinery and apparatus 
be manufactured in this country. Mr. Hirst also volunteered an 
explanation of certain statements which had been published in 
the electrical and other journals. Mr. Medhurst, who followed 
Mr. Hirst, entered. fully into. his reasons for advising the Vestry to 
divide the contract, and Mr. Tom Green, chairman of the Electric 
Lighting committee, against whom certain damaging statements 
had been made, and who had threatened to resign unless the com- 
mittee's recommendation were accepted, entered into a lengthy 
justification of his conduct in connection with this particular 
contract, Ultimately, and after a long and stormy debate, the 


recommendation of the committee, that the tender of the General 
Electric Co. be accepted for the whole of the work, was adopted. 
The only opportunity that can present itself for reconsidering this 
decision will be when the sealing of the contract comes up for dis- 
cussion, Meantime it has been suggested that Mr. Medhurst is, 
after the Ve-try's decision, bound to resign; but apparently he has 
anticipated the result of the committees action, for, in a report to the 
committee setting out the correspondence with Mr. Tom Green, the 
chairman above referred to, Mr. Medhurst, writes :— If the com- 
mittee and the Vestry disregard my repeated and emphatic advice, 
then I shall have to see that the General Electric Co. carry out their 
contract in strict accordance with the specification I have prepared.” 
One fact stands out clearly above all others in this contest, that 
the system adopted by the great municipalities of the country 
in publicly advertising for their requirements is one which leads to 
the least friction between committees and consulting engineers, and 
which, on the whole, is to be recommended for adoption. It is 
not unlikely in the end that, by inviting tenders publicly and 
openly, the breach at Fulham will be mended, and this unfortunate 
episode be terminated. 


Glasgow.—The question of lighting common stairs electrically 
has been referred to a sub-committee of the Watching and Lighting 
committee, with instructions to confer with the electricity depart- 
ment, In a report of the city electrical engineer (Mr. W. A. Chamen) 
and the lighting inspector, it is stated that common stair in tene- 
ments or buildings where tne service mains are laid into the buildinz 
from the street mains for the purpose of supplying private cousumers 
within the building could be lighted by electricity during the usual 
lighting hours, viz, 3,950 hours per annum, at the under-noted 
rates :—6 ep. lamp, EI. 5».; 8 c.p. lamp, £1. 78. 6d. ; and 16 c.p. 
lamp, EI. 17s. 6d. The owner would have to provide the necessary 
wiring, fuse, fittings, lamps, &c. These prices to include renewal 
of incandescent lamps, except those wilfully destroyed. 
Halifax.—The Savile Park electric tramways will be inspected by 
the Board of Trade on Thursday next. 

Hastings.—The Electric Lighting sub-committee have been 
authorised to extend the electric lighting mains in the West Marina 
district at an estimated cost of £1,750. 


Hornsey (Middlesex).—The Council have received a petition 
from Highgate residents asking for a supply of electric current. 


Huddersfield.—The Council have decided upon reducing the 
charge for electric current from 6d. to 44d. per unit, subject to a 
sliding scale of discounts, to take effect from July J. The chairman 
of the Electricity committee (Ald, Calvert) said they had 875 con- 
sumers, but out of that number only 280 had received discounts. 
The reduction proposed would affect more than 75 per cent. of the 
onsumeis. 

The Council have resolved to apply for Parliamentary powers to 
construct 114 miles of additional lines within the boroush at an 
estimated cost of £115,000 and 13} miles outside at £130,000. 
Several surrounding districts are anxiousto have increased travelling 
facilities and there is consequently a. general desire for the proposed 
extensions, 

Islington (London).—The Vestry have resolved that it is 
inadvisable to insert penalty clauses in connection with the wages 
question in future contracts. 


Java.—The use of electricity as an illuminant in the island of 
Java is rapidly increasing, and in Batavia the cluba, principal shops 
and a large number of private residences are now wired for the 
electric light. Each district on the island is proviled with its own 
telephone service, which is reported to work excellently. Tram- 
ways are being laid in the Sourabayaand Madura districts, and serve 
as feeders for bringing produce to the main Government railway. 
During 1898 a line was laid through the populous and thriving 
district of Samarang to Cheribon, and its success is assured. So tar 
the cars are animal drawn. 


Kaiser Wilhelm Canal.—The banks of this canal throughout 
its length of over 61 miles are now lighted by electricity, and ships 
can pass through the canal at any time of the dav or night. Tele- 
yhonic communication in connection with the working ot the canal 
fas also been greatly improved, and the various crossing stations 
have been connected up with a system of Morse signalling. These 
improvements have led to a largely iucreased tonnage passing through 
the canal, whieh brings the ultimate financial success of the under- 
taking nearer fulfilment than its early working foreshadowed. 
Kandy (Ceylon).— This town is to be lighted electrically accord- 
ing to agreement with the Colombo Gas Co., who are to erect 
electricity works. Current is to be available by Jan. 1 next. The 
generating plant is on its Way out from England. 

Keighley (Yorks.).—The Fleece Mills Co. are expending £2,000 
in putung down electric generating plant for the supply of current 
for lighting and power purposes in the vicinity. 

Leamington.—A special meeting of the Council was held on 
Friday last to consider the position with regard to the alterations 
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proposed to be made by the Board of Trade in the Council's pro- 
visional order. The Council have decided to accept the amended 
order, and the Electric Light committee has been instructed to 
forthwith enter into negotiations with the Midland Electric Light and 
Power Co. (Limited) for the acquisition of its undertaking. The 
Council have twelve months in which to consider whether they 
should buy by private treaty or refer the matter to arbitration. It is 
notable that the Board of Trade have recognised the position of the 
company, although they are not eupplying current under a pro- 
visional order. 


Leatherhead.—A canvass of the residents is to be made to 
ascertain the support likely to be accorded to the suggested municipal 
electricity works. | 


Light Railways.—The Board of Trade have confirmed the order 
made by the Light Railway Commissioners authorising the con- 
struction of a light (electric) railway between Uxbridge and Hanwell 
by the London United Tramways (Limited). 

The Board of Trade have refused to confirm the order recently 
made by the Light Railway Commissioners for the construction of a 
light electric railway from Dundee to Broughty Ferry and Barnhill. 


The confirmation was strenuously opposel by the Caledonian and. 


North British Railway Companies. The promoters have intimated 
their intention to introduce a Bill in Parliament for the construction 
of the line. » 

The Board of Trade have considered the order to construct a light 
(electric) railway between Chatham and Gillingham. There was no 
objection to the confirmation of the order, but the representatives of 
the various authorities sought to insert clauses for the protection of 
the roads, pipes, and sewers. The Gillingham Council wished power 
to license the drivers and conductors of the trams, but Sir Courtenay 
Boyle declined to agree to the proposal, asking if it was also proposed 
to license the drivers of the S. E. and Chatham and Dover Rai way. 

The Light Railway Commissioners have held an inquiry into the 
application to construct a light (electric) railway from Southtown 
to Kessingland, through Lowestoft. The Great Eastern Railway 
Co. opposed, and the Commissioners reserved their decision. 


London County Council.—At Tuesday’s meeting, on the recom- 
mendation of the Highways committee, it was agreed that the 
resolution of the Council of Oct. 18, 1898, relative to the use of 
electric traction on certain of the tramways of the London United 
Tramways (Limited) be rescinded, and that the Council consent to 
application being made by the company for power to reconstruct, in 
accordance with the overhead trolley system of electric traction, the 
tramways in part of Uxbridge-road (Askew Arms public-house to 
railway station and railway station via Goldhawk-road to Young's 
Corner) on condition that the company do also reconstruct, on an 
underground system of electric traction, the tramways from Young's 
Corner via King- street to Hammersmith-broad way, it being under- 
stood that, sould the Council decide to purchase those portions of 
the company’s ae which are situated within the county of 
London, the Council shall pay the * then value" of the tramways 
above referred to. 

It was agreed to lend Whitechapel District Board of Works 
£25,000 for purchase of land for the enlargement of the dust 
destructor and for electric lighting purposes. 


Margate.— Visitors to this famous Kentish health resort will find 
considerable progress has been made with the electric tramway which 
is ultimately to connect. Ramsgate with Birchington, a distance by 
tram of 23 miles. At Margate the line will skirt the front, and has 
already been laid from the pier to the Jubilee clock tower. At this 
peut the work has now been stopped, the Corporation having 

ecided that, as it could not be completed in time for the 1899 
season, the work of continuation should be postponed tili later on. 
We understand the necessary consents of the local authorities have 
been obtained for the line from Ramsgate to the Hussar Inn" at 
Garlinge, but that a hitch has occurred in the negotiations with the 
Westgate Council. The overhead system has been adopted for the 
line throughout, 


Oystermouth.—The District Council have received no application 
in response to their advertisement inviting offers for the erection of 
electricity works, but a meeting of the Works committee is to be 
held to consider a proposal recently submitted by Mr. W. Weaver to 
establish a station for supplying current for public and private lighting. 


Police.—At the Guildhall (London) Police Court, before Ald. Sir 
J. Rexals, Herbert Adams, described as an electrician, was charged 
with having conspired with a person named Owen (not in custody) to 
obtain from Mr. John Pullar Phibbs a quantity of electric cable and 
appliances, value £142, by false pretences, with intent to defraud. 
According to sworn information, prisoner on the Ist inst. called at 
the oflices of a French manufacturing firm (Messra. Geottroy and 
Delore) in the Wool Exchange, London, and having given an order 
for certain goods gave Owen as a reference. A few days later a man 
calling himself Owen appeared. He said he was buyer to Messrs. 
Owen and Kent. He ordered a larce amount of cable, and the 


next day a man in charge of a van called, and the two lots of goods 
were taken away. A cheque was promised for the following morning, 
but as this was not received inquiries were made, and the matter 
handed over to the police. A man named Fisher, under remand at 
Marlborough-street Police Court, was found to be in possession of 
some of the goods. Remanded, bail being refused. 


Post Office Telephone Exchanges. — On the motion of Mr A. D. 
Provand an interesting Parliamentary return will shortly be issued 
giving the names of all telephone exchanges which the Post Oftice 
bas at any time opened in the United Kingdom, with the date of 
opening, number of subscribers at opening, date on which exchanges 
had the largest number of subscribers, and their number, the date 
on which each exchange now without subscribers became so, the 
number of subscribers on December 31, 1896, 1597, and 1898, on 
exchanges then open, the number of subscribers who have given 
notice to leave any exchange, and the tariff. 


Private Bill Legislation.—On the order for the second reading 
of the Glasgow Corporation Telephone Bill in the House of Commons 
Mr. Caldwell moved that the second reading be again postponed 
until June 12, Sir John Lubbock said he had put down an amend- 
ment at the instance of a number of Chambers of Commerce to move 
that this bill be read a second time that day six months. He had 
ps down similar notices in reference to other corporation bille, and 

is object was to secure that in all these cases, where it was proposed 
that there should be trading on the part of municipal authorities, 
there should be, in the first place at least, an inquiry into the subject 
by a strong Committee of the House. The question was then put 
and agreed to. 

A select committee of the House of Commons on Monday coin- 
menced consideration of the bill confirming the provisional electrie 
lighting order of the Bermondsey Vestry. Mr. Tattler, Q.C. (for the 
Vestry), said the Veetry found itself in the same difticulty with 
regard to the disposal of its house and trade refuse as other metro- 
pore and provincial local authorities. Although the refuse could 

e got rid of by being taken away, the cost of this method of disposal 
had increased from 10d. or le. per ton to 1s. 8d. per ton. In deciding, 
therefore, to establish a dust destructor, the Vestry had considered it 
desirable to provide electric lighting within their district in order to 
utilise the heat generated by the destructor. The order was opposed 
by the London Electric Supply Corporation, à company which, in 
bringing its electricity from its enormous works at Deptford to its 
metropolitan area, passed through Bermondsey. In 1889 the com- 

any obtained power to supply electricity for lighting purposes in 

ermondsey. As a matter of fact (said counsel), the high-tension 
alternating system was wholly useless for motive power pur. 
poses There were a large number of manufacturers who 
would be very glad to secure a supply for trade purposes, and to 
meet this demand the Vestry proposed to provide a low tension three- 
wire system. The Vestry proposed to lay out for the purposes of the 
destructor something like £10,000. In addition an expenditure on 
electric lighting works of £15,635 was contemplated. By this means 
it was thought the Vestry would be able to supply electricity for 
lighting purposes at a price equal to 1s. 9d. per 1,000ft. for gas—a 
fizure so low as to be attained only in Newcastle and one or two 
other great coal centres. The net saving expected to result from the 
utilisation of the destructor would be £780 or £800 a year after 
paying all expenses and providing for the smking fund, &c. In 
addition it was hoped the demand for light and. power would give a 
reasonable return on the outlay on the electrical portion of 
the undertaking. After evidence for the promoters had been 
called, Mr. R. Stewart Bain, managing direetor of the London 
Electric Supply Corporation, gave evidence against the scheme, 
The Earl of Crawford, chairman of the London Electric Supply 
Corporation, gave details of the history of the company. In the 
inquiry before Major Marindin, in 1889, no suggestion was made 
that a local authority should be allowed to compete with a company 
under such conditions as were now proposed. Not one farthing 
would ever have been put into the electric lighting industry if the 
present suggested interpretation of the 1888 act had been con- 
templated. The Vestry sLould adopt the procedure laid down in 
section 69 of the provisional orders, namely, apply for the repeal of 
the order in so far as it affecte their area, and then obtain their own 
order. The conditions of competition with a local authority or 
another company were not the same. Ultimately the committee held 
that the preamble of the Vestry's bill had been proved. 


Provisional Order Transfer.—The Droylsden Electrie Lighting 
Order (1897) has been transferred to the Manchester Corporation, 
The Droylsden Council reserves right to purchase at 21 years, or at 
end of any subsequent five years. Separate accounts of receipta and 
revenue in respect of current consumed within the district are to be 
kept by the Corporation. 


Rating of Telegraph Wires.—An assessment conference of 
London rating authorities, convened by the London County Council, 
was held on Monday, at which resolutions advocating the local 
ussessment of all Government property were approved. The chair- 
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man of the conference, Mr. Costeloe, stated that Government. tele- 
graph wires were still rated at the same values as at the time when 
they were taken over (1870). The trunk telephone lines were not 
rated at all, but he understood the Treasury were arranging to pay a 
contribution in lieu of rates all over the country. 


Rating of Machinery.—At a mecting of representatives of local 
authorities held in London, on. Monday, a resolution was adopted 
“that this conference of local authorities of England and Wales con- 
siders that the Rating of Machinery Bill should not be passed by the 
House of Cominons, and that no change should be made in the law 


of the rating of machinery until the Royal Commission on Local 
Taxation has reported.” 


Rio de Janeiro.—The statutes of the Brasilianische Elektricitats 
Geeellschalt, a subsidiary company formed by Messrs. Siemens and 
Halske, have been approved by the Government, and the company, 
which has been established to erect and exploit electric lighting and 
power works in Brazil, has been authorised to operate. The capital 
of the company is 5,000,000 marks. The telephone service at 
Rio de Janeiro is also to be taken over by the company. A 
recent issue of the Brazilian Review stated that there are few 
countries which offer similar advantages for the establishment of 
electric power. It is impossible to get any distance from any of the 
Jarger cities in Brazil without finding abundant water supply and 
practically inexhaustible power. It is also suggested that the Central 
and many other railroads that now use steam could be worked elec- 
trically. There is power enough wasted on the little Pirahy to work 


the whole of the traffic up the serra to Barra, and from thence 
onward. 


Shoreditch (London).—The Lighting committee have been 
authorised to purchase two drilling machines, a lathe, and a 2 HP. 


electric motor, and sundry tools for the new workshop at the 
electricity station. 


Singapore.—Prof. Kennedy is to be asked to report as to the 
advisability of establishing electricity works at Singapore. Plans of 
the town and other particulars have been supplied by the municipal 
engineer, 

South Africa.—The Town Council of Uitenhage, Cape Colony, 
is preparing for the introduction of the electric light, and extensions 
of the electric tramways in Cape Town and Port Elizabeth are under 
consideration, 

Taunton.—The equivalent of 1,420 8 c.p. lamps have been con- 
nected to the Council's electric lighting mains during the past quarter. 


Telegraph Litigation in Canada —An action has been com- 
menced in Toronto to annul the Western Union Telegraph Co.’s 
lease of the Great North-Western of Montreal Telegraph Co.'s lines. 


Telephone Exchange Rates.—The National Telephone Co. have 
modified their rates for exchange telephone service within the County 
of London. Hitherto the ordinary tariff rates have applied only in 
case where the subscriber’s premises are situate within one mile and 
a-half of the Company's nearest exchange, an extra charge for each 
additional half mile or part thereof being made. It has now been 
decided that the ordinary tariff rates are to apply generally through- 
out the county of London without regard to distance, tlie telephone 
service for private houses being available at £10 per annum. 


Tewkesbury.—Notice of intended application for a provisional 
order has been given. 


Westminster (London).—The new extensions of the Army and 
Navy Co-operative Society (Limited) are being wired by Messrs. 
Laing, Wharton and Down for 90 are lamps and 470 incandescents. 
As the society’s plant is taxed to the utmost and there is no available 
space forextensions the current will be taken from the Westminster 
Electric Supply Corporation. The work is being carried out to the 
specification of Mr. Bernard Drake. 

Wireless Telegraphy.—It is announcel that arrangements are 
being made to flash the result of the international yacht race between 
Mr. Lipton's boat“ Shamrock ” and the American boat“ Columbia,” 


by means of wireless apparatus installed on several of the press boats 
which will accompany the race. 


Wormit.—The electric lighting station, which was inaugurated 
last weck, was erected by the British Illuminating Co., under the 
superintendence of their engineer (Mr. Joseph P. Sleigh), The system 
of distribution is the two-wire direct current at 230 volts, The capa- 
city of the present plant is 200 lights. The complete plant will be 
for 600 lights, aud will include a 300 ampere-hour battery and two 
sets of engines and dynamos, The present plant (with the aid of the 
battery) will supply about 50 houses, 


Electro-Harmonic Society.— The annual general meeting takes 
lace on Wednesday, May 24, at 4:30 p.m., at the Institution of 
Lectrical Engineers, 28, Victoria-street, Westminster, S. W. The 

membership of the Society has increased during the past season by 
22, 11 members have resigned, 2 deaths have occurred and 2 members 


have been struck off the register. There are now 291 members, The 
amount of asset: over liabilities is £51. 7s, 7d, 


PATENT RECORD. 


The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avad- 
able information in connection with Patents, Desiyns and Trade Marks may 


be obtained. 
APPLICATIONS FOR PATENTS. 


NorE.— The undermentioned Applications are not open to public inapection 
until after the acceptance of the complete Specification. The names within 
parcntheses are those of communicators of inrentions. When complete speci- 
fication accompanies application an asterisk is qed. 


March 14, 1899. 


THE British THomson-Hocston Co, (LiMiTED). London. Improve- 
ments in induction motors for alternat'ng electric current circui's. 
(E. W. Rice. junr.. and C. P. Steinmetz. United States.)“ 

Tug British THomson-Hovston Co. (LIMITED). London. Improve- 
ments in induction motors for alternating electric current circuits. 
( E. W. Rice, junr., and C. P. Steinmetz, United States.)* 

5,547. Tug British THomson- Houston Co. (LIxIIED). London. Improve- 
ments in devices for changing the frequency of alternating 
currents in systems of electrical distribution. (C. P. Steinmetz, 
United States.)“ 

Tur British THomMson-Hovston Co. (Limiten). London, Improve- 
ments in devices for changing the frequency of alternating 
currents in systems of electrical distribution. (C. P. Steinmetz, 
United States.)* 

THE British THomson-Hovston Co. (II ATE D). London. Improve- 
ments in sys'ems of electrical distribution. (C. P. Steinmetz, 
United States.)“ 

THE British THOMSON-Horsrox Co. (Limitep’. London. Improve- 
menta in self-starting aiternating electric current motors. C. P. 
Steinmetz and E. J. Berg, United States.)“ 

Tue BRITISH THoMsos-Hovstos Co, (Limiten) London. Improve- 
menta in devices for starting alternating electric current motors. 
(C. P. Steinmetz and E. J. Berg, United States. 

A. M. CLARKE. Loudon. Improvements in closed conduits for 
electric railways and trolleys thereior. The Campbell Electric 
Traction Co., United States.)“ 

G. HULLSTRUNG. London. Improvements in insulators for carry- 
ing electric line wires.“ 

C. F. Baxcrort and P, F. Sunurvas. London. Improvement in 
automatic systems of preventing collisions on electric rail xaye.“ 


March 15, 1899. 

A. Watsox. Birmingham. Improvements in and in connection 
with phonographs. 

J. ADAMSON and D. ADAMsoN. Manchester. 
travelling cranes driven by electric power. 

F. E. Singer. Manchester. Improvements in or applicable to 
galvanic batteries.* 
R. Martin. Glasgow., 
taking photographs. 
R. HovcH. London. Au improved lamp-holder and shade 
attaching device for incandescent electric lamps. (R. €. G. 
Clarke, South African Republic.) 

5,633. G. Korytowsxr, London. Improvements relating to phonographs 

and similar sound-reproducing apparatus.“ 
5,017. H. S. GrLADsTONE and E. J. BECKETT. London. 
sccondary batteries. 

56,057. G. MancoNI and THE WIRELESS TELEGRAPH AND SIGNAL Co. 
(Lixir BED). London. Improvements in apparatus employed in 
wireless telegraphy. 

A. U. Aucock, London. Improvements in apparatus for elec- 
trically transmitting orders, signals, or indications from one 
place to another. 

R. B. Ronkurs. London. 


5,545. 


5,516. 


5,548. 


5,519. 


5,550. 


5,551. 


5,570. 


5,572. 
5,576. 


5,532. 
5,601. 
5,619. 
5,623. 
5,634. 


Improvements in 


Improvements in camera shut ters used in 


Improvements in 


5,665. 


5,672, 


Improvements in electric switches. 


March 16, 1899. 

J. F. STANLEY, EanL RUSSELL. London. Improvements in anl 
connected with incandescent electric lamps. 

H. J. Waitty. Norwich. An improvement in are lamps, especially 
for cinematograph and other projection applications. 

A. PALLAVICINI. Berlin. Improvements in storage batteries. 

G. SMITH and D. CORRIE. Glasgow. Improvements in electric 
fuses for firing, blasting and other explosives. 

W. Turvey, London. Improved dynamo machine. 

R. S. Keer. London. Improvements in electrical incandescent 
or glow lamp-holders, 

C. G. Vitali. London. Improvements having reference to hydro- 
carbon engines for driving dynamo electric machines, and to 
dynamo electric machines driven thereby. 

D. Loci. London. An improved arc electric lamp. 

G. C. DyuoN D. Liverpool. An improved electric accumulator. 
(G. Daseking and A. Brandes, Germany.)* 

M. ScuLUss. London. Sound box for phonographs.* 

U. L. P. LE VERRIER. London. Improvements in electrolysis and 
electrolytical apparatus. 


March 17, 1899. 


J. SWINBURNE. London. Improvements in and connected with 
electric light by incandescence. 


W. G. Ruoves. Salford. Improvements ia alternatiog-current 
induction motors, 


5,680. 
5,635. 


5,699. 
5,707. 


5,717. 
6,720. 


5,734. 
5,740. 
5,761. 


5,771. 
5,781. 


5,795. 
5,797. 
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5,838. 


5,839. 


5,640. 


6,817. 
5,819. 
5,857. 
5,859. 
5.874. 
5,879. 


6, C02. 


6.016. 
6, (24. 


. M. GEHRE. 


G. H. Conpict. London. Elevator and transfer crane for storage 
batteries. (Date applied for under Patents, &c., Act, 1883, Sec. 
103, Sept. 5, 1898, being date of application in United States.)* 

G.H.Conpict. London. Battery box and tray for motor vehicles. 
(Date applied for under Patents, &c., Act, 1883, Sec. 103, Sept. 3, 
1898, being date of application in United States.)* 

G. H. Conpicr. London. System and apparatus for loading and 
unloading storage batteries. (Date applied for under Patents, 
&c., Act, 1883, Sec. 103, Oct. 19, 1898, being date of application 
iu United States.)* 

G. C. FRICKER, London. Improvements in switching apparatus 
for controlling electric or gas lights for advertising and display 
purposes, 

C. ENDRUWEIT. London, Improvements in brushes for dynamos.“ 

F. Brown. Birmingham. Improved apparatus for use in connec- 
tion with electrical advertising signs and display boards, 

G. BETTINI. London. Improvements in phonographs, grapho- 
phones and the like.* 

SIEMENS Bros. AND Co. (LIMITED) and A. S, SCHLOEMER. 
An improvement in telephones. 


London. 


E. Rasch. London. Improvements in incandescence electric 
lamps. 
March 18, 1899. 
E. Pack. Germany. Improvements in telephone holders. 


A. POLLAK, J. Viraa, J. EGGERS, and F. SILBERSTEIN. Liverpool. 
Improved method and apparatus for rapidly transmitting and 
recording telegrams.* 

Liverpool. Improvements in wave motors or devices 
for utilising the power of sea waves, more particularly for the 
generation of electricity. 

Taer British THOMSON- HOUSTON Co. (Limiten). London. Improve- 
ments in incandescent electric lamps. (E. W. Rice, jun., United 


States.) 
March 20, 1899. 
J. C. ScHArer, E. Renz and P. Lrrrotp. London. Receiving 
apparatus for so-called Hertzian waves for transcribing same into 
perceptible signs.* 


P. Risser and H. BAUER. London. Improvements in or relating 


to electricity meters or indicators. 
V. T. FEEN V. London. Improvements in and relating to electrica 
incandescence lamps. (Allgemeine Elektricitüts- Gesellschaft 


Germany.)* 


SPECIFICATIONS PUBLISHED. 


Nots.—All Specifications can now be obtained at the uniform price of 
ed. each. 


735. 
5,423. 
5,703. 
5,704. 
6.649, 
7,583. 


7,569. 
7,700. 
7,764, 
7,862. 


8,222. 
8,412. 
8.489. 
8.584. 
8,920. 
8.932. 
8,988. 
9,122. 
9.218. 
20,214. 


20,275. 


20,276. 
21,005. 
21,550. 


24,051. 


24.053. 
24,277. 


1,103. 


. WILLARD. 
. DERI. 


1898. 

Tarrs and HILL. Switches for use in electric light installations. 

Gopparp. Automatic electric switch for hoists and cranes. 

PrEPER. Electrodes for secondary batteries or accumulators. 

PrEPEn, Electrodes for secondary batteries or accumulators, 

ATKINSON and JoHNSON. Dynamo electric generators and motora. 

Jacoby and WHITE, Jacoby and Co. (Limited). Electrical 
switches. 

LAKE (“ Volta,” Société Anonyme Suisse de l'Industrie électo- 
chimique.) Electric furnaces. 

Dewar. Protecting shields for incandescent electric lamps and the 
like. 

Hore. Apparatus for the electro-deposition of metals. 

Boum. Combined globes and shades for incandescent electric 
lamps, and for electric arc lamps, and for facilitating the appli- 
cation of advertisements thereto. 

Byna and ANGOLD. Clutches and Lrakes for arc electric lamps. 

Marks. Electric meters. 

WRIGHT.  Electro-deposition of metal. 

Down and Eck. Automatic switch for electric cooking utensils, 

SIEMENS BROS. AND Co. (LIMITED) and AYTON. Trolley poles and 
standards for electric traction. 

Harvey. Electrical vibrators for telegraphic and other purposes. 

ALKAR and MENNESSIER. Electrodes for accumulatora. 

OPPENHEIMER. Direct call telephone systems. 

PRITCHETT, PRITCHETT and GoLD. Secondary batteries. 

Cask. Systems of controlling electrically propelled railway trains. 
(Date applied for under International Convention, Feb. 28, 1898.) 

THOMPSON, Controlling electric motors and electrically propelled 
railway trains. (Date applied for under International Convention, 
Feb. 28, 1898.) 

Porrkn. Systems of train control for electrically propelled vehicles. 
(Date applied for under International Convention, Feb. 28, 1898.) 

W. T. HENLEY'S TgLEGRAPH Works Co. (LIMITED) and WRIGHT. 
End connections for electric cables. 

PorrER. Systems of control for electric motors and railway 
traine. (Date applied for under International Convention, 
March 17, 1898.) 


MunPHY. Electric switch mechanism for surface contact electric 
railways. 
MunrHy. Crossings for electric railways. 


Electrical stop-motion for warps. 


1899. 


THOMPSON (Kip). 


. ANDERSEN and ANDERSON. Supports or crossovers for overhead 


electric conductors. 

Means for reducing battery electrodes. 

Rotary converters for single-phase alternating currents. 
Newton (The Gray National Telautograph Co.). Telautographs. 


1,524. THompson (Accumulatoren and Elektricitits-Werke-A. G. vorm 
W. A. Boese and Co.) Manufacture of electrode plates for 
electric accumulators. 

1,554. CAMPBELL. Electrically-accumulated signs or advertisements. 

1,451. WtsTE, von RUPPRECHT and von RUPPRECHT. Supports for the 
active-material of accumulator electrodes. 

2,175. SIEMENS BROS. AND Co., Limitep (Siemens and Halske Aktien 
Gesellschaft). Appliance for automatically regulating the fric- 
tional pressure on the rails of the driving wheels of electrically- 
propelled vehicles. 

2,299. HaTHaway. Manufacture of electric accumulators or secondary 
batteries, 


COMPANIES’ MEETINGS AND REPORTS. 


— M 
Calcutta Electrio Supply Corporation (Limited). 


The second annual general meeting was held on the 12th inst., under the 
presidency of Col. A. J. FILGATE, R.E., who, in moving the adoption of the 
report and accounts, reminded the shareholders that he had previously 
referred to the difficulties the Directors had had to contend against in 
starting the Company's work in Calcutta. By the end of December, how- 
ever, the central station was nearly completed, and the erection of the 
machinery was taken in hand as soon as the progress with the buildings 
allowed of this being done. It was reported that all the machinery 
arrived in good order, and that its erection had been carried out satis- 
factorily. In the matter of constructing the mains, the action of the 
Government authorities had caused considerable inconvenience, as the 
materials could not be ordered until the nature of the mains had 
been determined ; and, when this was settled, owing to manufacturera 
being full of work, they could not get the material as quickly 
as they had desired. The actual supply of current to customers 
was, therefore, further delayed. Since the end of December much had 
been done, and they calculated that on the 17th ult. there were 34 miles 
of underground mains and 10 miles of overhead mains in operation. Their 
total lengths of sanctioned mains were about 74 miles underground and 17 
miles overhead. There was now every probability of a large and steadily 
increasing business. There were still two 360 rH.P. steam sets under 
construction in England. One of these was nearly completed and would 
be shipped at an early date. With these machines the Company would 
probably be able to meet all demands on their system in the immediate 
future, but judging from the report as to the probable extensive use of 
fans in lieu of punkahs, it might be necessary for the Board to consider 
an extension of the plant at an early date. They had tendered to 
Government for lighting Fort William ; and this tender was under con- 
sideration. They had also quoted for working a portion of the lines of 
the Calcutta Tramway Co. As regarded private lighting and power, the 
agents of the Company reported that at present consumers had come 
forward to the extent of about 2,000 lights. Since the works bad been 
started they had received applications for the supply of current to Govern- 
ment House and the adjacent buildings, an equivalent of about 1,800 
8 c. p. lamps. As they had considered it of much importance that they 
should be fully satistied with their building, plant, and mains at the first 
commencement of work, they persuaded Mr. Crompton, their consulting 
engineer, to go to Calcutta and satisfy himself on all points connected 
with the scheme. Mr. Crompton returned last week, and had been 
very much impressed with the prospects of their undertaking and 
the manner in which the works had been carried out. The 
Directors were not quite satisfied as to the present position of 
the promise made by the Government of Bengal to renew the licence 
at the expiration of the first period of 21 years if the undertaking 
was not then purchased by the municipality or the Government. 
The difficulty in meeting the Directors' view of the promise made 
to them was apparently due to the fact that the exact wording of that 
promise was not in accord with the Calcutta Electric Lighting Act. Mr. 
Crompton had gone into this matter with the Viceroy and the Lieutenant- 
Governor of Bengal, and he (the Chairman) had every hope that this 
question was in fair train for satisfactory disposal at no distant date. 

Sir GUILFORD L. MOLESWORTH, K.C.LE., seconded the motion. 

Mr. CROMPTON afterwards addressed the meeting, and spoke in 
hopeful terms of the Company’s prospects. 

The motion was unanimously adopted, 


GIFFRE ELECTRO CHEMICAL AND POWER CO. (LIMITED).—The 
statutory meeting of this Company was held on Med nes lay. The chair- 
man (Mr. E. E. Sawyer) said that it was the intention of the company to 
continue the French company and to hold almost, if not all the shares of 
that company. Their company was formed in January, and on March 1, 
the French board resigned and a new board was formed. The French 
Government would grant facilities and work in harmony with a French 
company where an English company would meet with difficulties. Before 
the end of the year they would issue their Debentures, for the purpose of 
acquiring the Giffre water power instead of renting it. At present thoy 
paid £400 a month for water power, and they would shortly have to pay 
£800 per month. If they bought the water power by an issue of Deben- 
tures at 4 per cent., it would only amount to £300 per month. Theactual 
capital cost would then come to £8 per horse-power, and 4 per cent. would 
equal 6x. 6d. per annum per horse- power. They hoped to have started 
operations at their factory in February, but owing to adverse circumstances 
they were about two months behind. There had been difficulties with 
machines, turbines, furnaces, &c., but last Saturday he saw the four turbines 
and four dynamoa, representing 4,000 E. H. P., and seven furnaces at work. 
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One of the furnaces was, he believed, the largest in existence —1,000 E. H. p. 
There was no doubt that they could now reckon upon turning out no less 
than 50 tons of carbide a week. The prospects held out in the prospectus 
were being fully borneout. In August they would add another 2,000 E. H. P., 
and in January next a further 2,000 E. H.P. to their plant, thus doubling 
their present output. They would, however, be sumewhat delayed owing 
to the difficulty of obtaining early delivery of additional dynamos. They 
were actually turning out material, and dividends were in sight. 


OSWESTRY ELECTRIC LIGHT CO. (LIMITED).—At the meeting of this 
company, the Chairman said the profit on the year's working was most 
tatisfactory. If the proposals of the Corporation to purchase the under- 
taking should not take effect the directors would c insider the propriety of 
providing for depreciation and reserve. At present, cost of renewals and 
replacements was charged to revenue, while they also bought out of 
revenue all they wanted. As a matter of fact, they ought really to increase 
their plant, and if they had further plant, they would be better able to 
cope with the demand for current. The present number of customera was 
90, against 50 in the previous year. They had two engines running, which 
were capable of generating enough electricity to supply over a hundred 
installations, and they had laid down a duplicate engine or stand-by plant, 
in case of accident. Their profits last year were £244, against £134 in 
1898. The question of selling the undertaking would come before the 
shareholders at a future meeting. 


RAND CENTRAL ELECTRIC WORKS (LIMITED).— The directors’ report 
for the year ended Dec. 31 states that the revenue derived from the 
supply of electrical power, after making allowance to consumers for inter- 
ruptions, amounted to £42,723, an increase of £33,506. The net working 
result of the year has, however, resulted in a loss of £5,742, com pared 
with a loss of £16,014 in 1897. In 1897 power was supplied for only a 
part of the finaucial year. Notwithstanding the loas incurred, the dividend 
payable to shareholdera is not affected, as the net profits available for divi- 
dend forthe past financial year are guaranteed by Messrs, Siemens and Halske 
to amount to sucha sum as will permit the distribution of 8 per cent. The 
directors, therefore, recommend this dividend for the year 1898. Thunder- 
storms seriously interfered with the proper working of the company’s main 
line during the earlier part of the year, and the frequent interruptions of 
the current naturally disappointed consumera, some of whom gave notice 
to terminate contracts, Most of the contracts under notice were, how 
ever, reinstated, but the company suffered a diminution of 179 n.r. in the 
power under contract. Such loss will be prevented in the future, as 
certain alterations and improvements have been introduced at the instance 
of Messrs. Siemens and Halske's engineer, which have proved eflicacioua, 
and the main line has so far satisfactorily withstood this years thunder- 
storms. The directors are applying to the Transvaal Government for 
permission to construct a telephone line, to enable interruptions or accidents 
at any given point to be promptly known at the works. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


AUTOMATIC ELECTRICAL ADVERTISING SYNDICATE (LIMITED).— 
This company was registered on May 15, with a capital of £4,500, in £1 
shares, to acquire the benefit of a certain invention for the display of 
advertisements automatically by electric power, and to carry on the busi- 
ness of advertising agents and contractors, electricians, suppliera of 
electricity, &c. 

DEUTSCH-ATLANTISCHE TELEGRAPHEN AKTIENGESELLSCHAFT KOLN. 
—This company has been registered in Germany, with a capital of 20,060,000 
marks, for acquiring telegraph and telephone conceasions, and particularly 
for laying a submarioe cable between the Azores and the United States. 
The capital can, under certain conditions, be increased to 50,000,000 marks. 
The company has been formed by Messrs. Felten and Guilleaume, in con- 
junction with some German banking houses. Mr. Karl Wilhelm Guilleaume 
i3 president, and the directorate includes Herren Max, Theordore and Emil 
Guilleaume, Franz Clonth and Louis Hagen. 


WEST LONDON AND PROVINCIAL ELECTRIC SUPPLY CO. (LIMITED).— 
This company waa registered on May 13, with a capital of £150,000, in £1 
shares (of which 80.000 are £6 per cent. cumulative Preference), to enter 
into an agreement with Mr. T. H. Brooke-Hitching, to carry on the business 
of an electric lighting company in all its branches, to construct, lay down, 
establish, fix, and carry out all necessary cables, wires, lines, accumulatora, 
lamps and works, and to carry on the business of electrical and mechanical 
engineera, electricians, suppliers of electricity and manufacturers of elec- 
trical apparatus. The firat subscribers, with one share each, are: H. 
Jenkins, G. S. Salway, H. J. Slade, J. Windsor, G. H. Mathews, H. I. 
Bickerton and G. Haddock. 


. ANGLO-PORTUGESE TELEPHONE CO. (LIMITED).— The annual return to 

April 12 has been filed. The nominal capital is £75,000, in £1 shares 
of which 50,000 have been taken up and issued as fully paid. 

BOURNEMOUTH AND DISTRICT ELECTRIC SUPPLY CO. (CIMITED'.— 
The annual return to March 27 has been filed. The capital is £50,009, iu 
£5 shares, of which 5,725 have been taken up. The full amount has been 
called and paid. 

BRITISH INSULATED WIRE CO. (LIMITED).—The annual return to 
March 29 has been filed. The capital is £400,0C0, in £5 shares (of which 
40,000 are Preference); 27,500 Preference and 40,000 Ordinary shares 
have been taken up, and 5,530 Preference and 29,935 Ordinary shares 
have been issued as fully paid. The full amount has been called on the 
others. 

BRITISH SCHUCKERT ELECTRIC CO. (LIMITED).— The statutory 
return to April 4 has been filed. The capital is £200,000, in £10 shares, 
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all of which have been taken up, and 10s. per share has been called 
and paid. 

CHARING CROSS AND STRAND ELECTRICITY SUPPLY CO. (LIMITED) 
—]n the annual return to March 30, the nominal capital of S250, (CO, in £5 
shares, is stated to have been taken up and paid for in full. 

CHELSEA ELECTRICITY SUPPLY CO. (LIMITED).— The annua! return 
to March 20 has been filed. The whole nominal capital of £202.500. in 
34. 0CO Preference shares of £5 each, 6.000 Ordinary shares of £5 each, ard 
500 Founders’ shares of £1 each, has Leen taken up, and 6,666 Ordinary 
and 500 Founders’ shares are considered as fully paid. The full amount 
has been called and paid on the others. 


DOVER ELECTRICITY SUPPLY CO. (LIMITED).—The annual return to 
March 29 has been filed. The whole nominal capital of £50,000, in £5 
shares, has been taken up, and the full amount called. 


HOVE ELECTRIC LIGHTING CO. (LIMITED'.— The annual return to 
March 22 gives the capital as £100,C00, in £5 «hares, of which 10,000 
have been taken up ; £5 per share has been called on 9,000 and £1 per 
share on the others. 


METROPOLITAN ELECTRIC SUPPLY CO. (LIMITED).—The annual 
return to March 28 has been tiled. The capital is £1,000,000, in £10 shares, 
of which 85,000 are taken up; 2.032 have been issued as fully paid, and 
£10 per share has been called on 60,468 and £7 per share on the remaining 
22,500, resulting in the receipt of £762,180. 

NORTHALLERTON ELECTR'C LIGHT AND POWER CO. (LIMITED ).— 
According to the statutory return to March 8, the capital is £2,000, in £1 
shares, of which 200 have been taken up, but no calls have been made. 


OGMORE VALLEY ELECTRIC LIGHT AND POWER SUPPLY CO. (LIATTED). 
—The annual return to March 15 has been filed. The capital is £10.000, 
in £5 shares, of which 710 have been taken up, and the full amount has 
been called. 


OXFORD ELECTRIC CO. (LIMITED).--The annual return to March 24 
has been filed. The capital is £160,000, in £5 shares, of which 10,000 
have been taken up and paid for in full. 


PONTYPOOL ELECTRIC LIGHT AND POWER CO. (LIMITED).— The 
annual return to March 16 gives the nominal capital as £10,000. in £5 
shares, of which 1.143 bave been taken up. The full amount has been 
called on 669, and £4 per share on the remaining 474 shares. 


SOUTH LONDON ELECTRIC SUPPLY CORPORATION LIIITED).— Tl. e 
annual return to April 4 has been filed. The whole capital of £325,000, 
jn £5 shares, has been taken up and £3 per share called. 


WINDERMERE AND DISTRICT ELECTRICITY SUPPLY CO. (LIMITED '.— 
The annual return to March 5 has been filed. Tue capital is £50.000. in 
£5 shares (of which 5.000 are Six per Cent. Cumulative Preference: ; 
3. C00 Preference and 2.237 Ordinary have been taken up. and 1.960 of 
the former and 890 of the latter are considered as paid ; £5 per share has 
been called on 1,040 Preference and 707 Ordinary, and £2 per share on 
73C Ordinary. 


WINDSOR ELECTRICAL INSTALLATION CO. ‘LIMITED).—-The annual 
return to March 15 has been tiled. The nominal capital is £25.000. in 
£1 shares, all of which have been taken up; 450 are considered as paid, 
and €21,50 has been received. 


——— 


CITY NOTES. 
— 

MEMORANDA.—Bank rate 3 per cent. (since Feb. 2, 1899). Price of 
silver 28,',d. per oz. (May 18). Consolas (21 per cent.) 1104—110} for 
money, 110}—110% for account; 24 per cent. 1054—1044 (May 18), 
Stock Exchange Settling Days: Console. June 1; Stocks and Shares 
Continuation Days, May 29 and June 15; Ticket Days, May 30 and 
June 14; Pay Days, May 31 aud June 15; Mining Share Carry over 
Days, May 27 and June 12. 


AKTIENGESELLSCHAFT ELEKTRICITATSWERKE VORM. O. L. KUMMER 
AND CO.—A dividend of 11 percent. for the year 1898 has been declare, 
compared with 10 per cent. for 1897. 

ALLEGEMEINE ELEKTRICITATS GESELLSCHAFT (BERLIN).—At a recent 
meeting it was decided to increase the capital of this company by 15.000.000 
marks. The total nominal capital will, therefore, be £3,000,000. New 
shares to the amount of £650,000 will be issued to existing shareholders at 
a premium of 100 per cent. The company’s works are fully occupied with 
ordera, and a new factory for the manufacture of the Nernst lamp will be 
erected in the course of the year. 

ALUMINIUM CO.—At a meeting of this company, last week, it was 
resolved that the capital of the company be reduced by the sum of £15,020. 

AUSTRO-HUNGARIAN ELECTRIC TRUST. —The Schuckert Co., of Nurem- 
berg, in conjunction with Austrian and Hungarian banks, intend to form 
an electric trust for financing electrical uadertakings in Austria-Hungary, 


BRITISH INSULATED WIRE CO. (LIMITED).—The Directors announce 
that in view of the growth of the Company's business, the output for the 
first four months of 1899 showing an increa:e of £80,000 in value over that 
of the corresponding period of 1898, and the Company having now in its 
books orders to the amount of more than £300,000, they have decided to 
issue the 12,500 Six per Cent. Cumulative Preference shares of £9 each, 
which form part of the authorised capital still remaining unissued. The 
issue will be confined to existing Preference and Ordinary shareholdera, 
and will be allotted at a premium of £1, in the proportion of one new share 
for every 52 shares now held. Dividends on the shares of this issue will 
commence to accrue from July 1. 

CHINESISCHE ELEKTRICITATS GESELLSCHAFT.—This company has 
been formed at Berlin with a capital of 500,000 marks (£15,000) to estab- 
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lish electricity supply works in Pekin or in other towns or settlements in 
China. 

DUBLIN UNITED TRAMW AYS CO. (LIMITED).—Mr. W. M. Murphy has 
been elected chairman of this company, in place of the late Dr. Carte ; 
Mr. William Anderson, hitherto secretary and manager, has been appointed 
managing director, and Mr. R. S. Tresilian secretary. 

ELECTRIC ORGAN OO. (LIMITED).— As anucunced elsewhere it has been 
decided to voluntarily wiad up this company. In a circular sent out by 
Mr. Robert Hope-Jones it is stated that the company cannot, by reason of ita 
liabilities, continue its business. The claims of the Debenture holders and 
creditors amount to £28,000, and the shares represent an additional £43,204, 
but the undertaking is to be sold for £24,500, payable as to £4,500 in cash 
and the balance in shares in a new company called the Hope-Jones Organ 
Co. (Limited). 

NEW UNITED STATES CUBAN CABLE. According to the Standard the 
U.S. Attorney-General, having ruled that the United States had no power 
to grant a concesaion for a cable to Cuba, the promoters of the scheme 
construe this incapacity to permit as carrying with it also the incapacity 
to forbid. They will, therefore, it is said, proceed under the General Post 
Road Act (1866) to lay a cable from the States to private property bought 
in Cuba for the connection with Havana. 


STOCK EXCHANGE NOTICBS.— The Stock Exchange committee has 
ordered 233,334 £1 fully-paid Five per Cent. Cumulative Preference 
shares (Nos. 516,657 to 750,000), and £233,534 First Mortgage Four per 
Cent. Irredeemable Debenture stock of Doulton and Co. (Limited) to be 
quoted in the Official List. The committee has also been asked to allow 
20,000 £5 per cent. Cumulative Preference shares (Nos. 1 to 20 000) of 

Cal'ender's Cable and Construction Co. (Limited, and the further issue of 
£71,400 Four per Cent. Perpetual First Mortgage Debenture stock of the 
Electric Construction Co. (Limited) to be quoted in the official list. 

THE AMERICAN MOTOR INDUSTRY.—A recent issue of the Financial 
News gave n list of recently-formed motor car, &c., companies, with their 
anthorised capital. The chief electrical companies are the Electric Vehicle 
Co. (capital $10,000,000), the New York Electric Vehicle Transportation 
Co. (capital $25,000,000), and the New England Electric Vehicle Transpor- 
tation Co. (capital $25,000,000). The Electric Vehicle Co. is a parent and 
manufacturing company, and was organised about three years ago with a 
capital of $5,000,000 of common stock, all issued, and 35,000,000 of pre- 
ferred, of which $1,000,020 has been issued. This company subscribes to 
stock of the subsidiary companies to the extent of 10 percent. It manu- 
factures, builds and sells vehicles to the operating companies which assume 
territorial rights. Upon the organisation of each of the operating com- 
panies, they pay a license to the Electric Vehicle Co. of 1 cent. per capita of 
the populstion of the territi ry to which the subsidiary companies obtain 


rights. In addition, a percentage of all the gross receipts of all subsidiary 
companies is paid iuto the treasury of the Electric Vehicle Co. The company 
recently paid a dividend of 8 per cent. (the full year's dividend on its pre. 
ferred stock) and placed the common stock upon a quarterly 2 per cent. 
dividend basis. "The ability to pay these dividends came from the per 
capita tax of $80,000 received from the New York Electric Vehicle Trans- 
portation Co.,and $50,000 from the Penusylvania Electric Vehicle Co. About 
three years ago the Electric Vehicle Co. established its New York cab 
service for the purpose of demonstrating the utility of electric storage 
batteries. A commencement was made with 12 cabs. Recently, when it 
sold the New York business to the Transportation Company it operated 
100 cabs. There are quite a number of smaller companie’, each of which 
intends to exploit some part of the motor industry. 

WEST INDIA AND PANAMA TELEGRAPH CO. (LIMTTED).— The esti. 
mated amount of the traffic receipts of this company for the half month 
ended May 15 is £1,951, ag inst £1,812 in the corresponding period of 
1898, the 1838 receipts being abnormal owing to the war, The tran-fer 
books are closed from the 17th to the 50th inst. inclusive. 

WILLANS AND ROBINSON (LIMITED).—The registers of debenture 
holders and of transfers are closed from May 17 to 30 inclusive. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Week S | mo Ne. 4A Nearx. 
Line. ended or Dec. Pio AD ‘Inc. 
- ount or Dec. 
1899 £ £ £ £ 


*Birmingham Tramways. May 15 |4,165 ＋ 417 
Blackpool Corporation... 
Blackpool and Fleet wood 


18 73,567 4 5,914 
„ 13 362 E 4722 | .. 


Bradford Corporation .. „ 14 | 640 | ... d 10,855 5 
Bristol Trams & Carriage „„ 12 | 2,863 + 215 5),009 | + 2,933 
City & South London Ry. „ 14 926 |- 32 20 21,279 |+ 600 
Dover Corporation ...... 5». 16 154 19 6 1,040 $us 
Dublin United ........... „ 12 819 i 275 19 12,895 |+ 4,580 
Glasgow Corporation .. „ 13 9,029 PES 291. i e 15 
Liverpool Corporation 
Aigburgh Vale Rute „ 6 461, ... 2 824 T 
Dingle Route ......... 5 10452965 0 xx 25 12,414 sae 
Prince’s Park Route... „ 6 394 .. 16 5,282 uh 
Liverpool Overhead Rly.| „ 11 1,339 107, 20 26919 |- 965 
*Sheffield Tramways.... „ 14 | 1,433 + 448 19 23,319 |+ 5,294 
*South Staffs. Trama ..... „ 12! 625 + 19 19 11,721 + 453 


* Partly electrical. 


ELECTRICAL COMPANIES’ 


SHARE LIST. 


PREVIOUS Price RATE PER BUSINESS DONE 
0 
aiar br AMOUNT nr NAME, | WEEK'SPRIOR | Wednesday, | CENT. DIVIDENDS Don. DURING WEEK 
f 5 DEND. May if. May 17. YIELDED. ENDING May 17. 
TELEGRAPHS. 
£ s. d. Highest | Low st 
£124,400 100 4% |*African Direct Telegraph 4% Mort. Deb. (red). 100 104 100 105 8:7 6 | January and July 1033 103] 
$5. 10 vx Amason Telegra — m o m m 8 4 8 4 "S June and December.. s V 
71, oco 100 bx Do. 6 per Cent. Debentures — = = = = = = — 90 91 90 91 6 8 8 = . 
£8'5,2;)| Book 15,0 | Anglo-Amerioan uuo o m a m m a m m io 60 es 69 63 51: 6 | Feb., May, Aug., Nov. (0 6) 
£1162 '40| Btock 18/) Do. Deferreed& 44 122 127 12 13 6:8 6 127 1 7 
2 5 151 10 HY Brasilian pomas w — 16 151 153 16 e 7 6 | Mar, June, 163 lb 
275,00 100 By |" Do. r Cent. Debs. (3nd Series, 1006) —..| 110 114 ID 114 4.7 9 |Jw aad Dese] 2 
10,000,000} $100 $13 Commercial Cable Capital Stoob 185 195 185 195 4 2 1 | Jan., Ape., July, Oct. £r E 
21, 805, 1a] Stock % |" Do. per Cent. Debenture Stock 104 1(6 104 106 8 15 6 * 1053 104 
18,000 10 Ouba a Ordinary (Deferred) «aa m æ.. 9 10 9 10 80 0 | February and ‘Augt st - - 
9,600 10 10% . Preference 10 per Cent. 18, 19} 183 201 5 2 7 " ' 1871 = 
39,981 5 2 Direct Spanish (Ordinary) w — =» = «s an =— = = a ~o é 5 é 5 4 0 0 April and October .. ve - 
6,0co 5 b Do. 10 per Cent. Cumulative Preference ... 9) 10) 9$ 103 415 8 " g ec is 
£30,000 50 * Do. 4} per Cent. Debentures = = = = = = 107% 1102 107% 11 4 211 | January an? July = 
60,710 20 Direct United States Cable 55 11 111 11 111 613 1 | Jan. Apr.. July, Oct 1:j 11:5 
£120, 100 44 Direct West India Cable axi Reg. De b. (red). 162 105 101 105 4 7 0 June and December.. : 
£4,000, 5% Eastern Ordinary -————Á—— 166 161 160 — 16; 4 656 1 | Jan., Apr., July, Oct. 167! 57 
81,795,000] Stock | 8 Do. 8) per end. Pret. Stock ~ 100 104 10) 101 8 7 4 102. Le; 
£1,432,268) Stock 4 * Do f per Cent. Mort. Deb. Steck (red.) — 119 123 119 123 8 6 1 | May and November i21 1:9; 
489, 0 100 b DOR Debentures,1899 .— .] 101 104 101 144 417 4 | February & A ; " 
250,000 10 6/6 FF 16 163 131 161 i 3 7 Jan., Apr., July, Oct. 16] 163 
£320,000 | Stock 4X mcum a per Cenk: Debentore ‘Stock 121 126 121 126 8 4 8 e d August 121 id 
£16,200 100 5% [% Do. 5 p. o. (Austin. dov. Sub. Bob. 1004 (reg.).. 10) 101 1.0 104 417 4 | January and July .. — - 
£64,400 100 6% Do, (Bearer) )) 101 104 101 104 417 4 a" . = 
£ 7,400 109 6% |*Bastern and S. African i 6 p.c. Mor. Deb., 199 (reg.).. 19 104 100 101 417 4 " i 1.03 à 
£24, 100 5% Do, (Beare r) - —---| 100 104 101 — 104 4 17 4 i is n 
£390,000 100 4v |? Do. : age e Debentures,1909 — «---....| 102 106 102 106 817 8 | Fe & August 1023 10 j 
420,000 15 47 Mau tius Sub. Debs. (red.) 102% 15% 12x 105% 815 2 | May and November us se 
360,297 10 26 Glebe N and Trust 111 12 11 12 £ 5 5 | Jan, Apr., July, Oot. 111 Ul 
180,( 42 10 1/0 Do. 6 per Cent. Preference ..— k 15 16 18 16 8 14 10 164 15g 
150, co 10 15/0 Grest Northern of Copenhagen 8) 813 31g 82} 817 0 January and July ši 814 Pe 
£92,600 100 44% Halifax & Bermuda Cable dui Mort. Deb. (red). 00 103 101 10. 47:0 ud P 
: 17, 25 $7,6 indo-Ruropean = = = = 67 60 66 H 4 6 3 | May and November 654 65 
£ 00, C0 100 Ly 4 London Platino- er Cent. Debs., 50. 18 111 108 111 6 8 1 | March & September - - 
#100,((0 100 $ Pacific & European Tel. 6% Guar Debs.(red) m... 105 X8 166 108 814 5 June and December - - 
31,889 0 é Reuter pepe 7 8 7è 83 5 0 0 | April and October.. 71 aie 
8,381 |4100 Oest.; 6 Submarine Cables TR lale 197 132 130 13, 414 1 : 1994 = 
18,019 10 on West African Tele — — e 21 8 24 34 4 9 3 | December and July. - 
£2)0,000 100 5% |” Do. 6 per Cent. bentures | (red.) —— 99 102 99 104 418 0 | March d September 100 - 
30,003 3) m Went Coast of America —— — — — i 4 1 ae = — "S 
£ tet 0 100 4X Do. 4 per Cent. Debentures a æ æ ~ ~ a ~ 103 1(6 108 106 815 9 | January and July os EN 
t5,:21 10 1,6 "wen India and Panama 3 21 2 il š Moy aud November 2] 2 
34 563 10 6,0 Do. 6 per Cent. 1st Preference. = = = ==.. 101 +H 101 1l 568 " " 111 uł 
4,669 10 6/0 Do. 6 per Cent, 2nd Preferen ese 9 10 9 1 6 uu " ' € = 
40 C00 100 6% |° Do. 6 per Cent. Debent ure 105 148 105 108 $18 3 | January and Jug = s = 
94,309 15 5,0 Western and Brazilian Ordinary . .aacom. Id 127 13 124 18 411 8 |May and November Rm = 
83,199 7 8,9 b per Cent. Preferred Ordinary xd 84 Sl 8) 8 468 ii n = æ 
83,129 7 1,8 Do. poetis Ordinary = = =o = = = m ~ a Xi 4 44 4 4$ = m " - S 
£32,731 | 8 4% Do. 4 per Cent. Debenture Stock xd 105 107 10⁵ 107 8315 10 | June and December "e e 
£188,100 10 0x Western Union 6 per Cent. Sterling Bonds (red.|.. 100 106 100 105 5 14 3 March & September - = 
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ELEOTRICAL COMPANIES' SHARE LIST. 


! 1 ] 
AMOUNT | LAST PREVIOUS Prioe RATE PER BUSINESS DoNE 
IUDA OF DIVI- NAME WERK'SPRIOB | Wednesday, CENT. DIVIDEND DUB DURING WEEK 
SHARE. DEND. MAT 10. May 17. YIELDED. ENDING MAY 17. 
TELEPHONES. & *. 4. Highest | Lowest 
£5 ajo Chill Telephone (fully paid) ......—— .- 3 8 " 8 613 4 [Aug x = 
£l 108. 1¢4. Consolidated Telephone Const. d Manufacturing 1 i 416 8 | July ææ mmama [L = = 
1 | Monte Video Telephone Ord. = ow » »» æ =.» c 6 0 0 | October a = = = a= = € a 
1 HB Do. 57 Preference... ... 1 1 ne = at X 
5 8/0 National 222 — 2 4 b 4 6 6 0 0 | February & August 4}3 4t 
10 6/0 Do. 6 per Cent. Cumulative 1st Pref, == 11 18 u 13 46 9 A 90 llt = 
[] 2/6 Do. 87 Non-Cumulative 8rd Pref ~ æ = = — 4} 51 43 5} 416 2 s 0 m ps 
Stock | 8% ,* Do. Debenture Stock 84% (red.) 99 19 99 102 8 9 4 | June and December 1003 89 
1 0.8 | Oriental ~ ~ = = = = = =m = m m em m em inem p ml m m l i 1 5 0 O | April and October A x 
6 6/0 United River Plat d maa ew a é 81 42 5i 614 3 July iui. em ovs ss = 
Btock 6% |° Do. 6 per Cent. Debenture Stock (red.) FAS 104 107 104 107 4 13 1t | June and December ez - 
| ELECTRICITY SUPPLY COMPANIES. 

100,000 1 I Bl'ckh'th & Gr'nw'ch D'st/ct Elec. Lt. Ord. “ 108 vd.) q U i i £ € = z 
6,000 10 7/93 | Bournemouth and Poole Electricity SupplyOrd .. 13} 1*3 13» 139 2 16 10 = E n 
6,000 10 4/6 Do. 44 per Cent. Cumulative Pref, .... 103 114 103 114 3 18 3 = T ins 

25.000 5 ES Calcutta Elec. Supply Ordinary (£4 paid). tà t} 44 6 x c x "e 
3 1,000 b 6/0 | Charing Cross & Strand Electricity Supply Corp. 1 12 11 12 8 6 8 | February & depen 117. 115. 
29,000 $ 2/8 Doi 4) per Cent. Preference asas = .ul... Fa €} 53 6} 812 0 ^ ei 
| £84,000 $ 8'6 Chelsea Rlectricity Supply VIDA ——— 7i 84 8 8 8 6 8 March . et * 
&1(0.000 Btock 4x Do.  44* Debenture Stock (r ed.) S E. 114 118 114 116 818 1 | June and Dacember . es 
81. 200, 000 g1,000 5% "ChicagoEdisonlst Mort. 5730yearGoldBonds(red).. 105 115 105 115 4 7 2 | April and October. = 
60,000 10 7/0 | City of London Elec. Lighting Ord .... 2.1... 17 18 161 171 8 8 7 | Feoraary & Aagast 17} 16} 
40.000 10 6% Do. 6% Cumulative Pref. . nf 16 16 16 16 815 0 | January and July č es 
£400,000 Btock 57 % Do. 6% Debenture Stock (red.E＋t LL 124 129 135 3) 8.8 3 | June and Deoember - ae 
40,000 10 10 County of London & Brush Prov. Ord.. m.. æ.. = 11 12 11 12 ` a ^ » 
$0,000 10 6/0 Do. 6% Cumulative Preference ...._.. 14 15 14 '$ 4 0 0 | March & September Lig s 
£?2)0.000 | Stock zt Do. 43] Deb. Stoek Certs (6 ; to bo paid) red. : 51 5) e P 53 54} 
19,661 5 3/6 House- to-House Electric Lighting Supply Urd. 8i 91 8j 91 818 8 me EM = 
12,000 6 8/6 Do. 7 per Cent. Preference .. .e = os — = — 9 lu 9 10 810 0 | March & September un E 
15,000 6 10% Kensington and Knightsbridge Oord 12 13 12 13 447 ‘ais “a ae 
10,000 b 6? 6% Ist Pref. ........ 29 em ER ES en MEC 77 81 7 8} 814 9 | January and July .. - æ 
110,000 8 n Londen Electric Supply Ordinary = æ = = æ = æ .. 3i 31 f $i e = 81 = 
48,060 5 8/0 Do. 6. Preference... pw 4 ei 7 6$ 61 4 49 = 6l ex 
£100,000 | Stock 2 Do. 47 Ist Mort. Deb. . . — — .. 100 103 16 108 $14 0 |Mch.June,Sept,Dec| 1095 E 
62.500 10 5/0 Metropolitan Electric Supply Ord. (Nos. 1to62 ,502) 16} 7 164 174 $217! 9 | Apen and Oocoo = 17$ 153 
22,5C0 10 81 d. Do. (Nos. 62,501 to 55,600) ......... TS 154 lo} 154 16} 3 0 7 — = ix 
ane. c Stock | 4$2 Do. 4jx Deb. Stock First Mortgage IIS 21 218 121 815 4 | June and December pi = 
6,452 10 6/0 | Notting Hill Electric Ordinary a. as = = es = co = > 1 17% 166 171 8 8 7 March. - 29 
10,000 b E,0 Oxford Electric Ordinary............ Vra ad doe us e 7 3 7 8:1 5 is - "€ 
17 5,000 1 E Rand Electric a.» =- = e o > 1 1 KE Z - as 
4. 30,70 Stock 6% Rlver Plate Elec. Lt. &Tr ctn, Ltd. 57 ist Mor. Deb .. 87 9? 87 92 6 10 10 i = = 

150,000 $100 $2 Royal Electric Company of ‘Montreal Shares 195 )8» 165 185 46 6 = - - 

180,900 100 4X * š 44% 1st Mort. Debs. .. cs. 105 107 105 lu7 4 4 1 | April and October .. ae E 
81,980 6 9/6 | B8. James d Pall Mall Electric Ordinary ... 17 8 17 13 4 0 7 | February & August 177 i 
29,000 6 8/6 Do. 7 per Cent. Preference 9 lu 9 lo 810 0 " " 9; z 
65,000 5 8 South London Electric Supp Ordinary (£38 pald). 3} 8 31 3$ if ae 3j AN 
19,900 6 710 | Westminster Electric Supply Ordinary ~ = = =.. là  ^5j lik b 817 5 | March & September ʻi > 
- ELECTRIC MANUFACTURING, &o., COMPANIES. | : 

9 ),000 8 1/2} | Brush Hlectrical Engineering — .. = = = =- = =e — — 11 21 11 2h 218 6 | September... wae - - 
299.000 3 1 Do. € per Cent. Pref. Non-Cumulative — . . 2] 34 ti 21 413 0 " — - 
‘£125 000 | Stock 4i Do. é} per Cent. Perpetual Debenture Stock! 110 11. 110 111 819 2 | Febr & August ~ — 
50, 000 Stock 44% ( Do. 2nd Debenture Stock (red. 102 156 102 105 47 0 | Jane Decembe: ~ - 
420, 000 5 5/0 Callender's Cable Construction 1i Lik 12 Lb 418 2 — oe 
{£90,000 | Stock | 4% Do. 437 1st Mort. Deb. (red))9 2 III 117 114 117 517 5 | November and May T - 

30,000 1 did. Castner-Kellner Alkali Co. (fully paid) —..—.... 1 L if 1 5 13 5 = 11 11 

60, 000 1 s Chadburn's Ship Telegraph Ordinary .....2 æ...» 1 1 1 1 P - - — 

[50,000 1 71d Do.  6perCent. Cumulative Pre... 1 1. I lt $15 0 - ~ ~ 
82 098 8 . 16 p FOD pron and Co. (Nos. 1 to 32,09 8} 8} 84 4 315 ¢ | Janury aad July. - - 
£100,0C0 100 5% Do. 55 First Mort. Deb. (red.) — À— 98 101 93 171 4 10 8 n - z 
90 £61 5 193 | Bdison and Swan United (''A" Shares) (88 pald) 2 zh 2 24 7 1 8 | Febraaegy & aagist 1 2} 
17,189 5 2/ Do. (£5 paid) — 2 sa ow ow ap oo 4 6 é b 6 1) 3 IL 97 —-— : 
£3 0(00| Bock 47 Do. 4% Mortgage Debenture Stock (red.) 98 93 96 93 4 2 s | June and December 971 . 97i 
17.400 5 57 Edmundson's Electric. CorporationOrd (fully pd) - 5} 6 bt 64 4 611 Half-yearly ........ 55 3] 
112 100 2 1,21 Blectric Construction Co. (Limited): 24 à 24 LT 41610 | Janaary d July a.. LAM = 
000 3 2/02 Do. Y per Cent. Cumulative Pre... 8 84 8 3) 4 0 u July, 31 
£114,300 | Stock | 4x Do. 47 First Mortgage Deb. (red.) 103 106 108 103 8 15 10 | Jaguaty aud July , kx 1) ! lij 

*91,195 1 M Himore's Patent Copper Depositing = = = = «æ = .- i i i 2 — — 
15, (00 10 20,0 | Henley's Telegraph Works Ordinary .. = «æa - 211 954 2 1 253 5 9 10 February 4 & Aungaet 23] 1i 
*3 000 10 7/0 ne J per Cent, Preference ou = = sse ~ -. 18 2) 13 2) 3 10 0 T " = ig 

£51000 | Btcck 43% X mia e Debentare iis (red.) . 11? 115 112 115 8 19 lo " " = ir 
50,000 10 15/0 Indis Rub er, Gutta Percha, &., Works — . — 21g 22 2114 12 4 8 il 121 21 

80 040 100 4% Do. First Mortgage Debentures (red.) 100 luv UL 18 3 16 2 | Maron & September e 5 

27 35.0 12 24/0 Telegraph nstruction and Maintenanoe .. . =.. 85 89 83 40 4 91t | Marchand July 331 vi 

£150 109 100 Vs Do. 4 per Cent. Deb. Bond ;, 190%. lus 103 105 lus 3 11 3 m En € 
£13,400 6 Do. Munufacturing Ordinary .............. vi 10 9j 10 8 - 9 ^. ee 
13,400 6 2/9) Do. 6% Cum. Pref.............. c.. mm.. a- t4 el 5i di 10 0 "à = 
' £50,000 6 6/0 | Wiansand bobinson Ordinary ..... 2. ..... 11 l4 11 13 3 8 3 | Apell aud October. 11} wi 
v0, oco 6 8/0 Po, 6% Cumulative Preference .. w.e.. 7 Ie 7 71 117 6 " i os - 
£u VU | Stoch 63% Do, 43% First Mort. Deb 108 115 1). 0 318 v | Mayand November — — 
ELECTRIC RAILWAYS, TRAMWAYS, a0. 
112,009 10 8/0 Blackpool and Fleetwood Tramways e 21 25 2] 2141) 3 6 3 - - - 
150,000 10 T Bristol Tramways and Carriage 24 241 211 2, 12 12 vu | February and August 257 21 
EM Stock s% Do. 4% Debenture ......... —— cance - Liu 121 142) 121 30 2 - — - 
,000 10 12 British Electric Traction Ordinary ........x new 183 19. 13 Lð 3 3 2 æ Ish 13.4 
10,000 10 t/U Do, 6%Cum.Pref.(fully pd. & £2.10s. prm. pu.) do. 14 lij 134} 14b 43 L1 - Li E 
2 1.000 10 s Do. 6“ Cun. Pref. (Nos. 40,000 to 60, 00 13) lt NM m 13. 11 
£200,0(0 Stock 6% Do. 5% Perp. Deb 123 120 12) 127 3 17 7 - 1231 1:75 
40,000 6 1/04 Buenos Ayres & Belgrano 6% Cum Pref. (23 pald) 3: 3t 31 33 a a Sts 31 
27,500 5 me do, do. (fully paid) 53 54 5 tà NN E 5, E 
E26, 85 Stock 5% do. 5% Deb...... . ier 109 112 1.9 112 ili é ae = ue 
4365, 250 lu 8/0 J lug ít 11 ıl! 412 4 | June and December 111 111 
178,308 lu 1/9} Do. (er vad) cese eren mm — one mmm 87 9 y r; 111 3 " i vi 3) 
£ 630 (00 Stock x4 | City and * outh London Railway Con, Ordy. .... 65 19 es 7e 3 1 u | January and July - 8) e 
122,500 10 si Do. Ordinary (Nos. 1 to 22,500) (£5 paid) 41 11 11 Bo 8 » 
9.251 10 5 Do. 6% Perpetua rreiercove m = = = = oe = . 14 bg 14$ lóg | 8 6 7 | January and July .. - - 
187,701 | Stock 4% Do. 42 Perpetual Debenvure . iss “13h 132 18i $19 9 | Muy aud November | 133 : 
20, 10 78% Imperial Jramways Ordinary - ............... 211 21 2) 253 21111 March & September - - 
110,000 10 6% bo. 6% Preference c. ao ww ee 15$ 102 151 weg 8 13 wu e" T - * 
£100,000 Stock 44% Do. 41% Debeuture ........ ene 183 110s 115 119, 818 s | Jaauaty and July. - e 

«Oitu | Stock 5 Do. do. e z 16 17 1.6 l./ 3 8 5 — m - 

37 5 - ae 4% | Lives, oo! Cvernesd Raliway Ordinary ß 9i vi 81 si 813 11 | Fi»rvazry d August - . 
10 € 10 dx Do. 5% Peeicrences ..—. aD an CD CD GB CD CD QD — lig 146 leg 144 8 7 91 " e- e 

125000 | Stock 41 Do. 3, Debenture ~ ~ . 106 Lo lu6 wb 814 1 | Jacasey aed Jaly a = " 
24.000 6 - New wevecal Traction Ordinary .............. 33 4} 8 43 ve - á - 
6. 000 5 60. . Do. daz Cumulative 11% xd 5 by | 54 5.14 3 | Mig unum 6,4 zi 

2540 000 | Stock | sz Waterloo and City Ordinary a» . 108 111 107 110 21411 [Ju d = = 


* In caloalatlog ine. yield on this security, allowance has been made for accrued interest, but not for redemption. 
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NOTES. 


— e 

Pror. W. E. Ayrton has during the week contributed to the 
Daily Chronicle a letter on the Pacific cable question which, 
while recording an incident in early submarine cable 
enterprise, has but little intrinsic value at this date. The 
Professor writes :— 

“The linking together of Great Britain, Canada, Australia, and New 

Zealand by the joint ownership of a Pacific cable would constitute an 
important Imperial development. 1 write to suggest that, in coming to 
the conclusion that Great Britain is too poor to take part in so important 
an enterprise the Government has perhaps overlooked & fact in cable 
finance, viz., that in 1908 there will come to an end the subsidy of £36,000 a 
year, which for the past 40 years we have been paying for a Red Sea cable 
through the entire length of which no message was ever sent, and which, 
as a matter of fact, was never even laid. 

“ Placed in the sea it was, but not on the bottom, for, in order that the 
contractors might save for themselves as much surplus cable as possible, 
they were allowed to draw it so taut that when the late Mr. Latimer 
Clark went to look for this cable in 1862, he could not find a single piece 
as long as 100 miles. 

" Now as our Government has not hesitated to spend already a million 
and a half to benefit the owners of this non-existent cable, is it too much 
to ask them to continue the yearly payment for the benefit alike of Great 
and Greater Britain? 


As evidence of the ignorance of the lay writer on submarine 
eable subjects, this letter is followed by an editorial comment 
as under :— 


" [Is this not the subsidy payable in respect of the present cables of the 
Eastern system, of which four run between Suez and Aden, two touching 


at Suakim ?—Ep. D. C.] *. 
— 


Tax facts are more or less accurately stated by Prof. 
Ayrton. The Red Sea and India Telegraph Co. was formed 
about 1858, to lay, maintain and work a cable between Suez, 


Kosseir, Suakin and Aden. The British Government granted 
an unconditional subsidy to the Company of about £32,000 per 
annum for a lengthy period, and, although the cable never 
worked throughout its entire length, and soon failed altogether, 
the Government rendered themselves liable for the subsidy 
during the whole period. When the undertaking came to grief 
and the original capital was lost, in addition to over £100,000 
in debentures, the Government issued sufficient ** Red Sea 
and India Telegraph Annuities" to capitalise the subsidy, 
and paid the equivalent over to the shareholders of the 
original Company. With reference to the editorial note of 
the Daily Chronicle, it is only necessary to say that the 
Eastern Telegraph Co. does not, and never has, received any 
of the subsidy referred to, nor does the Company receive any 
subsidy whatever from the British Government for any of 
their cables between England and India. 


ees 


At the meeting of the Institution of Electrical Engineers 
last Friday Mr. McManow's Brobdignagian Paper on Electric 
Locomotives ” was the topic of a discussion in which the 
speakers were first invited to express their opinions and 
were then unceremoniously *'guillotined." The PREsipENT 
announced that the large number of names of would-be 
speakers made this course necessary: and, as a matter of 
fact, the ordinary 10 minutes’ limit was soon cut down to 
eight minutes, and this was rigidly enforced. It may seem a 
matter for surprise that so many members could be found 
who had interpreted Mr. McMauon’s conundrum sufficiently 
to have the courage to speak upon it. Valuable informa- 
tion the Paper certainly contains: the reader feels this 
instinctively, though he may have no distinct intellectual 
apprehension of the fact. Mr. Morpry expressed the truth 
exactly when he said that Mr. McManow had given them a 
nut with a very rich kernel and a shell well nigh impossible 
to crack. It is a Paper in which the perspective is lost in a 
profusion, and confusion, of secondary details. Like the man 
who could not see the forest for the trees, we feel that the 
proportions of the subject are bewilderingly lost in a closely- 
packed maze of but scantily correlated data. Would that 


Mr. McManos, like the prophet of old, had set himself to 


interpret his own puzzling document. 


— — 


Pror. Eriuu Tuomson contributes a letter to our Corie- 
spondeace columns this week, in which he gives an account 


of some early researches in wireless telegrapliy, conducted by 


D 
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himself and Prof. Hovsrow in 1875. With characteristic 
modesty the writer does not attempt to set up “any new 
claim as antedating either Prof. Hucues or more recent 
investigators," but has merely had in view the contribution of 
one new item of interest to the history of wireless telegraphy. 
Yet it will be seen that he and his colleague approached, as 
others have since done, the fringe of an investigation which, 
had they pursued it farther, would have led them along the 
path so ably discovered by Herrz and utilised by Mancoxi. 


— n aa] 


Ax absurd suggestion has been circulated in the daily 
Press during the past week, viz., to use Hertzian waves in 
time of war for the wholesale destruction of an enemy’s fleet. 
Several things are ignored in this suggestion. First, why 
would the enemy's fleet and not our own ships and powder 
magazines be destroyed? Secondly, it is evident that 
Hertzian waves scattered broadcast for this purpose would 
completely upset the working of wireless telegraph apparatus. 
Moreover, if Hertzian waves can produce sparking in a 
powder magazine when they are intended to do so, 
what is to prevent them from doing so when they are trans- 
mitted for other purposes, e.g., for wireless signalling? It is 
terrible to contemplate the possibility that ether waves, 
intended for the pacific purposes of commercial or other 
signalling, could blow up an ironclad, like the “ Maine,” or 
the powder magazines of a fortress, such as that of Toulon, 
by sheer accident. But we can scarcely credit this possibility. 
Yet, until more is known as to what these waves are capable 
of doing, there may be some risk in scattering them broadcast 
over miles of civilised territory. 


3. — 


Nıxora Testa is never happy unless he is soaring. The 
latest intelligence is that he has ascended to the summit of 
Pike's Peak, in Colorado, there, at an altitude of 14,223ft., to 
endeavour to discover how to disturb the local ether with 
sufficient violence to agitate the ether at Paris. From his 
commanding elevation he is stated to be able to ** overlook an 
area of 50,000 square miles.” We believe that it is not 
merely for signalling purposes that TesLa is pursuing these 
investigations, but that he seeks to discover a mode of 
transmitting over long distances through the ether energy for 
power purposes of every description. Alas, poor ether! How 
many more burdens will it be called upon to bear ? 


eee 


Inpia-RUBBER has certainly been disappointing as an insulator 
for electric light cables. So far from any decay of the 
material being anticipated ten years ago, the very fact of 
certain inexplicable chemical or electrolytic actions having 
been known to destroy the sheathing of lead-covered 
cables was an argument in favour of the non-adoption 
of the latter for electric lighting purposes; and in spite 
of the greater skill required in jointing the india-rubber 
insulation, and the greater cheapness of lead - covered 
systems in many instances, rubber held its own for many 
years in underground networks. Mr. Terry, in an article 
which we publish in another column of this issue, suggests 
that the cause of the decay of vulcanised rubber is the action 
of either the free or the combined sulphur on the copper in 


spite of the tinning, with the result that both rubber and 
copper are affected. If such is really the prime cause of 
the deterioration of the cables, it must be that this 
chemical action renders the india-rubber more liable to 
be affected by external influences, for otherwise the decay of 
the material would take place from inside instead of from 
outside. That vulcanised rubber wires and cables used for 
house-wiring enjoy a practical immunity from this decaying 
action also points the same way. However, it is by no means 
certain that Mr. Terry's hypothesis is a correct one, and it 
would be of interest to hear the views of both manufacturers 
and users on the question. At all events, we cannot agree 
with him that the properties of pure india-rubber adapt it 
to take the place of the vulcanised compound for electrical 


purposes. 
cq eo 


Personal.— Mrs. Hertha Ayrton was elected a member of 
the Institution of Electrical Engineers at the last meeting, on 
the 18th inst. 


Rede Lecture.— The subject selected for Prof. Corner's Rede 
lecture at Cambridge, this year, is ** The Wave Theory of 
Light: its Influence on Modern Physies." 


Electrochemical Litigation.— We learn that the Castner- 
Kellner Co. have decided to appeal in the House of Lords 
against the recent judgment in the Court below. 


Cable Interruptions and Repairs :— 

Date of Interruption. Date of Repair. 
Maranham-— Para April 10, 1899 — 
llo Ilo— Bacolod .................. May 5,1099 May 21, 1899 

Sir George Gabriel Stokes, —At the celebration, on June 2nd, 
of the Jubilee of Sir George Stokes’s professorship, the 
University of Canibridge will confer the degree of Doctor of 
Science honorts causa on Profs. Cornu, Kohlrausch, Michelson, 
Lefller, Quincke and Voigt, and on M. Darboux. 

The Como Exhibition.— The International Electrical Exhibi- 
tion at Como, in honour of the centenary of the invention of 
the Volta pile, was opened by King Humbert on Saturday 
last. Volta was a native of Como, having been born there 
in February, 1745. The festivals to celebrate the centenary 
will take place on Sept. 18th. 


The Queen and the Electrophone.— Her Majesty heard the 
electrophone for the first time on Wednesday, when she 
listened at Windsor Castle to the boys from all the naval and 
military schools and the Duke of York's school singing “ God 
Save the Queen" at Her Majesty's Theatre, in London. 
Afterwards the Queen and her guests had the opportunity of 
listening to the concert at St. James's Hall. 


German Safety Regulations.—It will be remembered that 
the regulations of the Verband Deutscher Elektrotechniker for 
low and high-pressure installations have been generally 
adopted in Germany. The association has now issued a draft 
set of regulations for installations in which the intermediate 
pressure, 250 to 1,000 volts, is employed. This draft has been 
published in the Flektrotechnische Zeitschrift of May 18, and it 
will be considered at the next yearly meeting of the Verband 
this summer. 


Legal Actions Against the Western Union Telegraph Co.— 
The Electrical World, of New York, states that the Western 
Union Telegraph Co. is being assailed all over Kansas with 
damage suits. They were begun in twelve counties at once, 
and in Topeka alone 200 were brought against the Company. 
These suits are the result of the alleged violation of the new 
law, which requires that telegraph companies shall not charge 
more than 15 cents. for a ten-word message within the State 
limits. Non-compliance with the provisions of this law sub- 
jects the Company to a fine of from $100 to $500 in each 
case. The Company in question threatens to close all the 
telegraph offices in Kansas as a retaliatory measure. 

The Electrical Industry in British Columbia.—According to 
the Canadian Electrical News, & good deal of electrical 
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apparatus has been installed in British Columbia during the 
last two years. At Rossland, motors of a total capacity of 
2,600 H. p. are now connected up, the power being used for 
lighting and hoisting purposes. A 800 B. p. hoist is now in 
operat on at one of the mines, and the owners of the Le Roi 
mine purpose putting in one of 500 m.r. The plant of the 
West Kootenay Power and Light Co. has been steadily in 
operation since June last and no trouble whatever has been 
experienced. The distance from the power station to the 
sub-station at Rossland is thirty-one miles, but a motor is fed 
four miles beyond this sub-station making the entire distance, 
from the point of development to the end of distribution, 
about 85 miles. Such has been the demand for current, that 
the company has been obliged to double the capacity of their 
present station, bringing up the total horse-power to 4,000. 


Theory of the Marconi Telegraph—In his Paper on 
coherers before the French Physical Society, on May 5th, 
M. Broca referred to & theoretical explanation of the function 
of the “ wings in wireless telegraphy, which M. Blondel had 


published at the last congress of the French Association. 


According to this theory the wire constitutes a centre of 
disturbance, giving rise to circular magnetic lines of force 
propagated in planes perpendicular to the wire. When the 
wire is vertical the waves „slide on the surface of the 
ground without being absorbed, because the lines of electric 
force are normal to that surface; they are parallel to it, on 
the other hand, when the wires are horizontal. The ground 
plays the part of a mirror when the wires are vertical, the 
transmitting wire being thus merely equivalent to a rectilinear 
Hertz exciter, and the receiving wire to a rectilinear resonator 
of M. Joubert’s type. Neuman’s formula suffices to show 
that the electromotive force induced in the receiving wire is 
proportional to the product of the length of the wires. 


New Carbide Plant at Niagara Falls.—4A new carbide plant 
is being erected on the lands of the Niagara Falls Power Co., 
north-east of the old carbide plant at Niagara Falls. This 
new plant, according to the Railway and Engineering Review, 
will comprise two buildings, each 864ft. by 80ſt., and will 
employ one of the largest electrical installations in service at 
Niagara Falls. When completed and in full operation this 
plant will use 25,000 electrical u.p., and the estimated 
output capacity is 100 tons of carbide per day. Seven of the 
transformers to be used in this plant will have a capacity 
of 2,500 m.r. each. These transformers will step-up the 
two-phase 2,200 volt current from the generator to a three- 
phase 4,400 ‘volt current for the use of the carbide machinery. 
A new cable conduit is being constructed 12,000ft. in length, 
extending from the large power-house at the Falls, to the 
plant. This conduit will contain 86 81lin. vitrified tile laid 
in & nest and encased in concrete. It is expected that the 
new plant will be in operation some time this summer. 


Coherers.— At a meeting of the French Physical Society, 
on May 5th, M. A. Broca gave the results of some investigations 
by MM. Blondel and Dobkevitch, made with a view to 
determine the effect of different metallie powders and 
electrodes on the sensitiveness of coherers. Tubes of 2mm. or 
8mm. internal diameter were employed, and connected in 
circuit with a Leclanché cell and about 1,000 ohms. If 
thoroughly clean platinum electrodes were employed, it was 
found better to employ oxidisable metals fcr the powder. Silver, 
gold ani platinum did not decohere, and oxidisable metals 
decohered better the more they were oxidised, although the 
maximum sensitiveness was obtained when they were only 
very slightly oxidised. The experiments confirmed Lodge's 
theory that the phenomenon of coherence is due to a kind of 
electrical welding produced by the tiny sparks which pierce the 
insulating medium between the grains of powder. Branly's 
success in obtaining both coherence and decoherence with 
gold filings is attributed to his not having employed 
platinum electrodes. The best results appeared to have 
been obtained with alloys of an  inoxidisable with 
& small quantity of oxidisable metal. The investigators 
had tried chrome, iron, and alloys of silver with copper 
or nickel with excellent results. A silver-copper alloy 
was especially suitable, as the degree of oxidation, before 
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sealing and exhausting the tube, could be accurately 
adjusted and reproduced by observing the colour of the alloy. 
For coherers to last, a vacuum was essential. An important 
improvement of M. Blondel's was the addition of a glass 
pocket of the metallic powder opposite the space between the 
electrodes, so that by tipping the tube the quantity of powder 
between them could be regulated. Some tubes were exhibited 
which were cohered by the spark of an electric bell 8 or 4 
metres distant, worked by a single Leclanché cell, and which 
would decohere with the slightest shock. 


Measuring the Insulation of Batteries.—At a meeting of 
the Elektrotechnischer Verein, on April 25th last, Herr C. 
Liebenow read a Paper describing methods of measuring the 
insulation resistance of secondary batteries. In central 
Stations, where the cells and all their connections are visible, 
measurements of their insulation resistance is not of supreme 
importance, but for tramway batteries carried on cars the case 
is otherwise. The first method suggested is to connect an 
ammeter successively between each terminal and earth where, 
if the resistance of the instrument is negligible, the 


insulation resistance of the battery is . s E being the 


E.M.F. of the battery, and the denominator the arith- 
metical sum of the two readings. Another method, which 
the author recummends when the resistance to be measured 
is high, is the employment for each observation of a well- 
insulated auxiliary battery in series with the ammeter (which 
can then be more sensitive and have a higher resistance). 


— (ie 10), 


e being the E. M. F. of the auxiliary battery, and aid w, the 
resistances of the latter and of the instrument respectively. 
If w and w, are not known another instrument can be con: 
nected between the junction of the two batteries and earth, 
and an adjustable resistance included in the first ammeter 
circuit. The latter resistance is adjusted until the second 
instrument shows zero, when the insulation. resistance is 


+i,’ We fail to 


see that the latter two methods constitute any great advantage 
over the first one, which is merely the means frequently 
employed for measuring the insulation resistance of dis- 
tributing networks during working. If an earthed milliam- 
meter gave no deflection when connected to either side of a 
500 volt battery, it would imply that the insulation resistance 
exceeded 5 megohms. 


A New Electrolytic Alkali Process.—We sud: in the 
Electrical World, of New York, that a company is being formed 
for the working in the United States of the Hermite-Dubosc- 
Rhodin patents for the electrolytic production of caustic soda 
and bleaching powder. In & report by the late Dr. John 
Hopkinson the main advantages of this system were stated to 
be that a large current can be passed through a small 
apparatus, and that the electrolyte and resulting caustic alkali 
are heated, which results in apparatus not only compact for a 
given output, but leading to the reduction of losses 
due to secondary action on account of the dense 
current employed. Another advantage noted is the low elec- 
tromotive force necessary. The apparatus consists of an iron 
containing vessel which is partly filled with mercury; 
inside this vessel there is inverted another of earthenware, 
which in operation is kept revolving about its axis, the 
axis being concentric with that of the outer vessel. Hermetic- 
ally sealed in the second vessel by means of cement are carbon 
electrodes which dip into brine placed on the top of the 
mercury. A central opening in the movable vessel carries off 
the chlorine gas liberated, which gas is utilised in the manu- 
facture of bleaching powder. The brine for reduction is also 
sent through this tube. It will thus be seen the brine is 
enclosed on the surface of the mercury, that current is 
conveyed to it by means of carbon electrodes, and that 
the mercury and outer iron case form the other elec- 
trode. The chlorine is given off at the surface of the 
carbon poles and, as above mentioned, passes away to 
bleaching chambers. The sodium amalgam forms on the 


calculated by the first formula given, viz. : 
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surface of the mercury, which is also the bottom sur— 
face of the brine, and passes partly by diffusion and partly by 
the mechanical agitation of the mercury occasioned by the 
revoiution of the inner vessel, to the outer annular space 
between the latter and the sides of the iron vessel, where a 
layer of water extracts the sodium in the form of caustic soda. 
In actual working the iron containing vessel is heated exter- 
nally to a temperature very near to the boiling point, which 
not only prevents the absorption of a large amount of chlorine 
in the brine, but also increases the efficiency of water in 
taking out the caustic from the amalgam, and reduces the 
electrical resistance. 


The 1899 Engineering Conference.— The second Engineering 
Conference organised by the Institution of Civil Engineers 
wil take place from June 7th to 9th inclusive. The Con- 
ference will be held partly in the building of the Institution 
of Civil Engineers, and additional accommodation has been 
placed at the disposal of the Council by the Institution of 
Mechanical Engineers, the Surveyors’ Institute, and the 
Middlesex County Council. Among the list of subjects down 
for discussion are the following :— 

JUNE TTH. 
Section I. Railways. 

“What is a Light Railway, and what Circumstances should govern the 
Gauge?" Introduced by A. C. Pain. 

" Mountain Railways." Introduced by C. A. W. Pownall. 98 

“The Advantages or Disadvantages of Uniting the Lock and Block 
Signalling Appliances of Railways." Introduced by A. Rosa. 

" The Various Systems of Fog Signalling." Introduced by Wilfrid S 


Boult. 
Section III. Machinery. 

“The Relative Advantages of Different Kinds of Power for Tramways, 
Light Railways, and Motor Car Tratfic, both Heavy and Light." Introduced 
by T. Parker. 

Section VIT.— Applications of Electricity. 

Methods of Electrical Transformation." Introduced by James 
Swinburne. 

"Some Non-Integrating Electric Meters." 
Ayrton. 


Introduced by Prof. W. E. 


JUNE 8TH. 
Section [V.— Mining and Metallurgy. 

Modern Improvements in Coal Mining; Winding from Deep Mines.” 
Introduced by H. W. Martin. 

„Modern Practice in Gold Mining." Introduced by Fearnside Irvine. 

" Comparative Advantages of Electricity, Compressed Air and Steam 
for Mining and Manufacturing Purposes Generally." Introduced by J. C. 
Howell. 

Section III. Ayl ications of Electricity. 

“ Mechanical Traction by Electricity." Introduced by G. C. Cuningbam. 

“ Economical Transmission and Distribution of Electricity from a 
Distance.” Introduced by H. F. Parshall. 


JUNE OTH. 
Section T. — Railways. 


“The Most Expeditious Method of Relaying the Railways of this 
Country, involving least interruption of traffic, having regard to safety 
and economy.” Introduced by H. Footner. 


Section II1I.— Machinery. 


“ Machine Tools: with special reference to American and German ! ©! à à : 
| will be not over 20 per cent. of their capacity, but the maximum 


Introduced by Arthur Greenwood, 
Introduced by 


Practice as cornpared with English.” 
“Separate Condensing Plants for Factory Purposes." 
Sir A. Seale Haslam. 
„Cranes, and the Power to be used with them." 
Walter Pitt. 


Introduced; by 


Section F. Shipbuilding. 

„The Application of Mechanical Appliances to the Riveting and Caulking 
d Ships, and the Materials of Ships Rivets.” Introduced by Robert T. 

it ler. 
Members can obtain advance proofs of the short Papers 
introducing the various subjects, from the Sceretary of the 
Institution after June 1st. Visits to & number of works will 
be made, for which cards of admission must be obtained from 
the Secretary. Amongthe works to be visited are: June 7th, 
Woolwich Arsenal and the Thames Ironworks; June 8th, 
Westminster Electric Supply Corporation’s station (florse- 
ferry-road); Friday, June 9th, the Central London Railway 
and Messrs. Siemens Bros. and Co.’s works. Further par- 
ticulars of the arrangements can be had from the Secretary. 


Electric Power in Steel Works.—To judge from an article 
by Mr. Eugene B. Clark, in Casster’s Magazine, electric 
power distribution is used to a considerable extent in the steel 
works of the United States. Owing to the large area over 


which works of this description must extend, the conditions in 
& rolling mill are particularly advantageous to the profitable 
application of electric power on a comparatively large scale. 
As one instance of the saving which is often effected by the 
introduetion of electric driving, the writer compares the cost 
of operating two “drops” for breaking up scrap. In each of 
these it was necessary to hoist a three-ton steel ball about 50ft. 
in the air and release it, and in one this was effected by an 
electric motor supplied with current through about 1,000ft. 
of wire, while in the other a steam engine was used 
and a similar length of steam pipe. The cost of operating 
the motor was 6:2 cents per hour, and the cost of operat- 
ing the steam engine 85:4 cents. These figures do not 
take account of the continuous condensation losses in 
the steam pipe, or of repairs, attendance, &c., both of 
which speak in favour of electric driving. An important 
advantage of electricity in rolling mill work is the ease in 
which the lines may be moved, or their capacity increased, 
and another is the simplification of multi- motion machines 
by the elimination of clumsy systems of clutches, &c. Among 
the examples cited are cranes, charging and drawing 
machines for placing ingots, slabs and blooms in heating pits 
or furnaces, and for withdrawing them when heated; also 
lifting magnets and machines for charging stock into melting 
furnaces. The greater part of the development in this field 
has occurred in the last two or three years. In one of the 
largest steel plants, where between 7,000 and 8,000 R. p. of 
motors are in use, over a half of that amount has been 
installed during the last 18 months. One of the most recently 
built macliines is an electric travelling tilting roller used for 
transferring billets from the heating furnace to any one of 
three sets of rolls, and then delivering the billets to the rolls. 
When this was done by hand twelve men were required 
and the work was much slower. After emphasising the import- 
ance of absolute immunity from breakdown in the generating 
plant, the writer proceeds to consider which is the best system 
to employ, and gives preference to the continuous-current motor, 
as he dislikes the speed controller used for polyphase motors, 
and also objects to the extra line wire they require. The con- 
tinuous-current motor he says is cheaper, more efticient, and 
just as reliable, and a further advantage is that a storage 
battery can be used as an adjunct to the continuous-current 
system. He recommends a voltage of 250 and the use of 220 
volt motors. The writer next considers the estimation of the 
required generator capacity. The power required by shunt 
motors operated continuously is & simple matter to estimate, 
and, for shunt motors operated intermittently, he considers 
that for installations of over 500 E. p. it is safe to reckon the 
generator capacity at half that of the motors. The greater 
part of the motor load is, however, in the form of reversing 
motors operated intermittently, as, for instance, for cranes, 
charging machines, hoists, travellers, table rolls, drops, &c. 
It is the writer’s experience that, if 1,000 H. p., or more, of this 
class is installed, the average power absorbed by the motors 


momentary demand may be as high as 75 per cent. The 
article contains two interesting load diagrams. One shows 
a series of readings taken at five second intervals of five 
seconds for eight minntes. In this the average current is 800 
amperes, the minimum 525 amperes, or 66 per cent. of the 
average, and the maximum 1,500 amperes or 188 per cent. of 
the average. In the other diagram are plotted the average 
loads during 15 minute periods during a 24-hour day. The 
average of these points work out to 725 amperes, the minimum 
is 214 amperes or 29 per cent. of the average, and the 
maximum 1,001 amperes, or 138 per cent. 


MEETINGS OF SCIENTIFIC SOCIETIES, &oc. 


(To-day) FRIDAY, May 26th. 
PHYSICAL SOCIETY. 
ó p.m. Meeting in the rooms of the Chemical Society, Burlington 
House, Papers to be read: (1) “On the Thermal Properties of 
Normal Pentane, Part II.,“ by Prof. S. Young and Mr. Rose- 
lunes; (2) “On the Distribution of Magnetic Induction in a 
Long Iron Bar,” by C. G. Lamb. 


— a ů — —ü— — — o 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FouzxwiER D'ALBE.] 


Black Radiators.—The black coating of a thermopile, bolo- 
meter, or radiometer, is of great importance. Practically, all 
our measurements of radiation depend upon its physical 
qualities. It is, therefore, an advantage to have these quali- 
ties carefully investigated and discussed, as has been done at 
ihe Reichsanstalt by F. Kurlbaum. His method is simple 
and satisfactory. A bolometer is exposed to radiation from 
an “ideal black body in the shape of an oritice of a hollow 
cylinder of brass, blackened inside and heated on the outside 
by means of steam. The orifice may be covered by a diaphragm 
bearing a deposit of lampblack or platinum black kept at the 
same temperature, and the radiation from the diaphragm can 
be thus directly compared with that of the absolutely black 
body. The results show an essential difference in the 
behaviour of the two black films. The absorptivity and, 
consequently, also the radiating power of lampblack increases 
rapidly and continuously with the thickness, and attains a 
maximum when the deposit weighs 85mgr. per square deci- 
metre. In platinum black the increase is at first very slow, 
and the maximum is considerably beyond 100mgr. But, on 
account of its somewhat larger absorptivity, its much larger 
conductivity, and the possibility of accurately controlling its 
electrolytic deposition, platinum black is the best for most 


purposes. 
[F. KunLBAUM, Wied. Ann., No. 4, 1899.] 


Manufacture of Aluminium. — The impurities found in 
electrolytic aluminium are sufficient to constitute a serious 
obstacle to its practical use. They have been steadily 
diminished, as shown by the fact that the purest aluminium 
in 1890, contained 1-3 per cent, of impurities; in 1893, 0°65 


per cent.; and in 1897, 0°14 per cent., mostly iron. 
It is this iron impurity which A. Minet proposes to 
eliminate by a peculiar construction of the electrolytic 
cell (see diagram). It consists of an iron vessel, F, 
with a lining of carbon, C. The metallic aluminium 
found on the cathode Ca collects at the bottom of the 
vessel, and is withdrawn through the orificeat O. The lininig 
and the vessel itself are therefore free from any electrolytic 
action, and tlie electrolyte is kept fused by the heat of the 
current itself. It is even possible to keep the vessel at a lower 
temperature than the fusing point of the electrolyte. The 
latter is 750°C. By keeping the temperature of the vessel 
below 500°C, it is possible to make it of aluminium instead of 
iron. This altogether eliminates the iron impurity, and only 
leaves the 0:02 per cent. or so of silicon. 
[MiNET, Comptes Rendus, May 8, 1899.] 


Activity of Röntgen Rays.—An interesting determination of 
the activity of Rontgen radiation has been made by A. Moffat. 
The problem is to determine the total energy impinging upon 
a given surface exposed to Röntgen rays supposed to act con- 
tinuously, in comparison with the energy impinging upon the 
same surface when exposed to the perpendicular rays of the 
sun. The author first determines the luminosity of a fluores- 
cent screen exposed to X-rays by comparison with a Hefner 
lamp, the activity of which is 0:109 watt. Allowing for 
the facts that an individual X-ray discharge only covers 
about 1th of the interval between two successive discharges, 


and that only about 4 per cent. of their energy is transformed 
into luminescence, the activity of the Róntgen rays comes out 
as 78 watts, or 18 gramme-calories per second. Hence, if 
the rays acted continuously .instead of intermittently they 
would give some 500 times the effect of sunlight. It is known 
that cathode rays, under the same supposition, would have 
about 100,000 times the activity fof sunlight. This, again, 
Shows that the proportion of cathode ray energy transformed 
into X-ray energy is small. B 

| (A. Morrar, Proc. Roy. Soc. Ed., Jan. 9, 1899.] 


The Mercury Arc.—Monochromatic light of great intensity 
can, as first pointed out by L. Arons, be obtained from an arc 
playing between two mercury surfaces or surfaces of liquid 
amalgams. C. Fabry and A. Perot have tested this con- 
trivance, and given it a very convenient shape. A wide 
exhausted tube contains mercury to about one-third of its 
height. The mercury is divided into two portions by & 
concentric tube fixed on the bottom of the wide tube, 
and reaching just to the surface of the mercury. Both 
portions are provided with platinum connections. To 
establish the arc it suffices to shake the tube until 
the two surfaces touch. They then separate automatically 
by capillary action. No device is described for eliminating 
the troublesome spluttering, but we may suppose that in this 
form of the apparatus there is little of that. The chief rays 
given out by the arc are a violet one (485:8), a very intense 
green one (546) and two yellow ones (576 and 579). The 
violet ray is very useful for monochromaiic photography, but 
care must be taken to exclude certain ultra-violet rays by 
means of some fluorescent solution. The yellow rays can be 
isolated by a bichromate solution. 

[FABRY and TErRot, Comptes Rendus, May 9, 1899.] 


Capacities.— For testing the dielectric constants of liquids 
and rarefied gases, Borgmann and Petrovski employ a method 
based upon & curious vacuum phenomenon. When a vacuum 
tube is highly exhausted, and it contains a capillary portion, 
& dark space or node will appear in the latter when the tube 
is exposed, under certain conditions, to the discharge of an 
induction coil. This node shifts according to the capacity 
inserted in the circuit. The authors put one of the electrodes 
of an induction coil to earth and connect the other with & 
terminal which can be moved to and fro along a gutter 
full of water cut into a block of parafin. Two other 
terminals are placed at the ends of the gutter, and lead to the 
vacuum tube serving as an indicator. A burette containing 
mercury is inserted at one pole of the tube, and serves to 
compensate the unknown capacities inserted at the other. 
Some interesting results have been thus obtained. In lony 
cylindrical vacuum tubes the luminous portion is the longer 
the greater capacity of the tube. The capacity of several 
tubes in series is not equal to the sum of their separate 
capacities, but less and less as the number of tubes increases. 
This rule also applies to electrodeless tubes. The capacity is 
the greater the lower the gaseous pressure. 

[BoRGMANN and PetrovskI, Comptes Rendus, May 8, 1899.] 


THE POTTERIES ELECTRIC TRAMWAYS. 


While postponing, until the completion of the system, our 


full technical description of the Potteries Electric 'l'ramways, 


we take advantage of the recent inauguration of a compara- 
tively small section of these lines—some six or seven out of 
88 miles, in fact—to give our readers a brief account of this 
interesting aevelopment of electric traction in North Stafford- 
shire. Through the courtesy of the Potteries Electric Traction 
Co., one of the many progressive undertakings subsidiary to 
the British Electric Traction Co., we were present at the opening 
ceremony, when the machinery at the power-station at Stoke- 
on-Trent, wasstarted up, and the first car was run over the line 
between Longton and Burslem, rid Fenton, Stoke and Hanley. 
Hitherto this network of lines, the extent of which is indi- 
cated on the accompanying map, has been worked by steam 
locomotives, the objections to which method of propulsion are 
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as well known to the general public as to engineers and 
financiers. A population of some 386,000 is served by these 
iramways, which, therefore, when completely equipped on the 
trolley system, should prove a lucrative undertaking. It is all 
the more to be regretted, on account of the importance of this 
network of lines, that extra care was not taken to ensure that 
there should be no untoward exhibibition of readily avoidable 
failure in the inaugural ceremony. As it happened, the 
populace received an early impression calculated to prejudice 
them at the outset against the trolley system, for scarcely 
had the first car and trailer proceeded a stone's throw from 
the yard than they came to an ignominious standstill on a 
moderate gradient. The precaution had not been taken 
either to remove the accumulations of greasy mud from the 
rails, or to scatter sand over the track. A humiliating 
spectacle, for which electric traction was in no way to blame, 
was the inevitable result. 

The following is a list of the contractors, sub-contractors 
and makers of plant supplied for these electric tramways :— 


Electrical equipment of power- 
Tous and TING: ˙˙ Brush Electrical Engineering Co. 

!!! 8 Callender's Cable and Construction Co. 
verhead equipment of track ...... R. W. Blackwell and Co. 

Mechanical equipment of track ... Dick, Kerr and Co. 


Cars and car bodies. Brush Electrical Engineering Co. 


Peckham car trucks R. Black well and Co. 

Am Eel ˙²*l¼!¾ʃ̃ u.T̃ʃ. rokit i Westinghouse Standard Air Brake Co. 
Car motors, controllera, &c. ... ..... British Thomson-Houston Co. 
BOMB (iibi ee ese TT E. Danks and Co. 

Boiler fittings......ccccsscccssccccsseee J. Hopkinson and Co. 

Food pumpa. ²˙ ˙A Ä. Hay ward, Tyler and Co. 
Steam and feed valves Winn and Co. 

, ioo eraeves sso rue pi ness E. Green and Son. 

Ejector condens ers T. Ledward and Co. 
Centrifugal pumdd ... Gwynne and Co. 

Multipolar generators British Thomson-Houston Co. 
Main steam engines McIntosh and Seymour 


Auxiliary steam engine Brush Electrical Engineering Co. 


PPOR e XR cecum Brush Electrical Engineering Co. 
C ² Q ances Mie oak ES British Thomson-Houston Co. 
3 ‘ James White. 
Switchboard instruments............ Elliott Bros. 


The principal contracts were placed with the Brush Elec- 
trical Engineering Co. for the entire electrical equipment of 
the power house and lines, including the motor cars, 
controllers and car equipment ; with Messrs. Dick, Kerr and 
Co. for the relaying of the track; and with the Callender’s 
Cable and Construction Co. for the underground feeders. As 
indicated in the above list there were several sub-contracts, 
and in addition to this list we may mention that Mr. Arthur 
Fawkes, of Loughborough, had the buildings contract. 


Track.-—The track has been relaid with 871b. steel girder 
rails to a 4ft. gauge. The rails are 30ft. in length, and are 
machined at the ends for fish plates, constructed to give a 
continuous running surface, thus obviating pounding at the 
joints. The fish plates are 20in. long, and are secured with 
four iin. bolts and nuts. The rails are tied to gauge with 
tie bars at about 8ft. intervals, and are laid on a bed of cement 
concrete 6in. thick, except that where the ground is very soft 
they are laid on 12 x 6in. longitudinal timber sleepers laid on 
the concrete foundation. The rails are double Chicago bonded 
and cross bonded at intervals. 


Overhead Equipment.—The span-wire system of overhead 
equipment has been used throughout, with double trolley 
wires, and trolley arms capable of a certain amount of lateral 
adjustment. Owing to the line passing at one point under a 
railway girder bridge having a clearance of not more than 
14ft. 9in., the cars are of the single-deck pattern, and the 
irolley arms have to be specially constructed to pass under- 
neath at this point. 

Cars.—It is intended to work the tramway system with 
motor cars only in times of ordinary traffico, and to attach 
irailers on emergency. Both descriptions of cars are of the 
single-deck pattern, and the motor cars are equipped with 
Peckham trucks carrying two G. E.“ motors, with series 
parallel controllers and standard air brakes, together with 
the usual equipment of cut-outs and car lamps. 


Feeders.—The feeders are on the well-known Callender’s 
solid system consisting of vulcanised bitumen cables laid in 


wooden troughing, the trough being well saturated with Stock- 
holm tar. There are four feeders at present laid down, the 
section being as follows:—No. 1, to Burslem, 0:25 sq. in.; 
No. 2, to Hanley, 0:80; No. 8, to Stoke, 0°35; No. 4, to 
Burslem, 0:35 sq. in. The feeders, Nos. 2, 3 and 4, taper 
down to 0-20 and 0°10 sq. in. Pilot wires are laid to the 
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Map or THE PorTERIES ELECTRIC TRAMWAYS, INCLUDING EXTENSIONS. 


ends of the line at Burslem, Longton, London-road and Wharf- 
street, as well as a telephone circuit to the three former 
places. The total length of cables laid down are as follows :— 
Of 0:85, 1,808 yards; of 0°30, 4,908 yards; of 0:25, 6,705 
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yards; of 0:20, 1,840 yards; of 0°10, 2,744 yards; also 
8/7/22, 10,175 yards; 2/7/22, 1,374 yards; 1/7/22, 2,620 
yards. There are 18 feeder pillars fixed throughout the 
entire system at intervals of about half a mile, and the tele- 
phone is connected to each of these pillars. The negative 
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booster cables are drawn into 4in. C.I. and earthenware pipes, 
three cables into each pipe; and the total length of cable 
supplied for this work was 12,000 yards of 0:25 sq. in. to 
Longton, and 9,765 yards of. 0-125 sq. in. to Hanley. There 
are spare pipes laid throughout the district for extensions. 
Power Station and Car Sheds.—-The power station and car 
sheds are situated in Stoke-upon-Trent. Entering from the 
street we first pass through the spacious car sheds with 
repairing and inspection pits, and reach a compact and 
serviceably equipped power station at the rear. Passing first 
to the boiler house, we may note that this is equipped for 
hand firing, the coal being supplied through bunkers outside 
the boiler house. There are at present three Lancashire boilers. 
Each boiler is 80ft. in length and 7ft. in diameter, with 
flues tapering from 2ft. 9in. to 2ft. 4in., and is built for a 
working pressure of 120lbs. Each boiler is equipped 
with a Bin. junction stop valve, a compound safety. valve 


weight safety valve blowing off at 125lb pressure; also two 
24in. check feed valves, a 2}in. parallel slide blow-off cock, a 
similar size parallel slide scum valve and other usual fittings. 
There is space in the boiler house for one additional 


boiler. The furnace gases pass through the boiler flues to a 
Green economiser. 


peculiar construction. The main engines are of the McIntosh 
and Seymour tandem compound condensing type, and each is 
direct coupled to a 6-pole American General Electric MP-type 
railway generator developing 409 amperes at from 500 to 550 
volts, over-compounding for a speed of 200 revolutions per 
minute. The engines carry somewhat clumsy but effective shaft 
governors. Referring to the auxiliary steam plant, we may 
say that this consists of a Raworth ' Universal engine link 
belted to two dynamos carrying a pulley between them. The 
first dynamo is deisgned for 500 volts and 70 amperes, and 
will run either as a motor or as a generator. The second 
dynamo is designed for 110 volts and 275 amperes, the speed of 
the twin dynamo being 950 revolutions. With this set running 
under steam either high pressure or low pressure current for 
tramway or lighting purposes respectively may be obtained, 
but the set may also be run as a motor generator supplying 


| lighting current from the tramway bus-bars, and for this 
blowing off at 120Ib. pressure also at low water, a 24in dead 


latter purpose the link belt is, of course, removed. The 
switchboard is carried on a gallery, and consisis of nine 
panels, viz.: two generator panels, one Board of Trade and 
recording panel, one lighting panel, and four feeder panels. 
The board is of the usual railway type adopted by the 
General Electric Co., of America, and is equipped with 
Weston ammeters and Kelvin multi-cellular voltmeters. 
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LONGITUDINAL ELEVATION OF O NR OF Two MULTIPOLAR RAILWAY GENERATORS AT STOKE-UPON-TRENT POWER STATION. 


Machinery Room.—The machinery room is at present 
equipped with two direct-coupled multipolar railway generators, 
two negative boosters and an auxiliary plant consisting of a 
Raworth ‘ Universal engine belted to a motor generator of 


In conclusion, we wish to express our thanks to the 
Potteries Electric Traction Co., as well as to the various 


contractors, for supplying us with drawings and information 
embodied in this article. 


CHICAGO AND MILWAUKEE THREE-PHASE ELECTRIC RAILWAY.* 


BY 8. 8. SHERMAN. 


Within the last two weeks the new Chicago and Milwaukee 
Electric Railway has come into existence. The old Chicago and 
Milwaukee line, if a street railway begun less than three years ago 
can be called old, has reached the end of its career, and is now in a 
process of metamorphosis which will result by July 1st in producing 
the finished new road. The old line is believed by its designer to 
have been the pioneer in its own peculiar class. In this class, the 
electric current to run the cars over a long line is generated at a 
central steam power house. It is transmitted as a three-phase 
alternating current of high potential to sub-stations, where step- 
down transformers and rotary converters change it to a continuous 
current suitable for the trolley wire. It is believed the old Chicago 


* Abstract from the Electrical World of New York. 


and Milwaukee line was the first to make the attempt to operate in 
this way from a steam plant. 

This is the old road’s claim to fame. Its power house was only 
partially built and incompletely furnished with machinery. Its 
road was laid most of the distance with but a single track. Its 
single sub-station was equipped with temporary constructions. It 
probably did not run economically as it might ; but it was the firat 
—and a success. The new road, however, promises much more. It 
will be a model installation. Power house, machinery, sub-station, 
track and rolling stock will all be in the latest style of the art. 
More than all, the new road, operating under the three-phase 
transmission plan, is guaranteed by its contractors to show an 
efficiency that will prove the success of the new type of long 
distance electric railroads. 
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In order to give a clear idea of what the railway will be when 
completed, it is necessary to first describe the old road as it existed 
before changes were begun— which is practically as it exists to-day. 
The Chicago and Milwaukee Electric Railway, as now in operation, 
consists of a double and single track line extending from the south 
limits of Highland Park, to the north limita of Waukegan, a dis- 
tance of 18 miles (see Fig. 1). It passes through the city of High- 
land Park, the towns of Highwood, Fort Sheridan, Lake Forest, 
Lake Bluff and North Chicago and the city of Waukegan. The 
route throughout parallels the steam line of the Chicago and North- 
Western railroad and the shore of Lake Michigan, between which 
it runs. At Fort Sheridan is the government reservation and 
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A temporary shelter for cars has been provided at North Chicago 
also. The section of the road near the power house is mainly 
supplied by direct current at 600 volts pressure from a temporary 
direct-current dynamo in the power house and from the rotary 
converter and a part of thesub-station apparatus intended eventually 
for the southern sub-station, thus making a temporary sub-station m 
the basement of the-power-house, This and the sub-station at North 
Chicago are supplied with three-phase currentes at 5,500 volts from 
an alternating dynamo in the power house. . Thecurrents are passed 
through step-down transformers and then at a pressure of 380 volts 
into the rotary converters. From the commutator sides of these 
machines direct current is sent out at 600 volts to the trolley wires. 
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Fic. 1.—D1acraM or FEEDER SYSTEM. - 


military post. There are manufacturing interests at North Chicago 
and Waukegan. The other places are almost exclusively residence 
suburbs of Chicago. Aiming to make this line, with a probable 
addition of 13 miles south and to Milwaukee north, a total distance 
of nearly 90 miles, into a first-class high-speed electric railway 
capable of competing with the steam road near by, it was necessary to 
devise a transmission system which would operate with economy 
and would permit eventual additions as the length of the line and 
the amount of traffic increased. The great cost of copper for the 
feeders prevented equipping the road with a direct-current system 
supplied from a central power house. Two or more separate power 
houses, or one with a booster system, would not give a good 


Fic. 2.—ENaiNE Room. 


efficiency. After going into the subject thoroughly, Mr. Arnold, 
the consulting engineer, finally adopted the plan he had previously 
worked out for the Wisconsin and Inland Lakes railway, and which 
was thought to solve the problem presented. 

_ Pretty well to the south end of the present line near Highwood 
is located the power house. It is just off from the route of the 
road, with a switch track from the Chicago and North-Western 
railroad running to the rear. At the town of North Chicago, near 
the north. end of the line, is located the single sub-station, though 
a temporary sub-station has been made in the basement of the 
power-house building itself. The main car barns and repair shop 
are just to the north and under the same roof with the power house. 


| The sub-station at North Chicago thus supplies the north end of 
| the line, while that in the basement of the power house helps out 
the direct-current dyn- mo doing the same work. 
. Thetrack is laid with 651b. and 721b. rails of the T“ and** Shang- 
| hai sections, and also 85lb. girder rails, all in 60ft. lengths. The 
| ties are of oak, spaced 24in. between centres. The ‘‘ Protected ' 
rail bond of No. 0000 size is used, with fish plates having eight 
bolts in two rows. In the business centre of each town iron centre 
poles are used. They are 30ft. long, in sections in., 6in., and 7in. 
in diameter. For the other parts of the line cedar side poles are 
used. These poles are 30ft. long and 7in. in diameter at the top. 
The span wires are of in. galvanised iron wire and the trolley 
| 
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Fic. 3.— SvB-STATION IN Power HOUSE. 


wire of No. 00, B. & S. gauge, The high potential transmission 
line is carried on the trolley poles on wooden cross arms. It oon- 
sists of three No. 8 bare copper wires, strung on double petticoated 
insulators mounted on wooden pins. All poles carrying these 
wires are stencilled with a danger notice. Several No. 0000 
and No. 000 feeder cables run from the sub-station and power 
house to the overhead trolley wire. These are also carried on 
the poles. 

The power house is built of brick, with a steel stack and steel 
roof beams. The building is 108ft. deep and 55ft. wide, a temporary 
wooden bulkhead forming the south wall, and permitting an e 
increase in the size. The car barn, to the north, is 108ft. by 48ft. 
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in size. Both are one-storey miingi, though there is a basement 
under the engine room in the power house. 

The boilers are of the Oahall, Baboock and Wilcox water tube 
type, fitted with Hawley down-draft furnaces. One pair and a 
single boiler are now in place, each rated at 250 m.r. The setting 
is such that the boilers are entirely independent of the brickwork 
that surrounds them. The coal used is thrown directly into the 
boiler room from cars on a side track running from the Chicago and 
North-Western railroad along the west side of the building. A coal 
shed of temporary construction has also been provided near by for 
emergencies, and water is obtained directly from the Highwood 
mains, and supplied to the boilers by Deane boiler feed pumps. 

The engine room is half a storey higher than the boiler room, in 
order to provide space foundations. One 400 H. . engine is 
installed at present. It is a horizontal side-crank Corliss engine, 
made by the Filer and Stowell Company, of Milwaukee. The fly- 
wheel weighs 40,000]b., and is 14ft. in diameter. The governor of 
the engine is of the Powell inverted type, and is fitted with auto- 
matic safety stops, to prevent the engine running away. This stop 
blocks the governor balls up, except in the event of the governor- 
belt breaking, and the device is arranged so as not to need handling 
at the starting or stopping of the machinery. The engine is com- 
pound condensing, but is run at present non-condensing, owing to 
the absence of a cooling tower or pond. ; 

The unique features of the power station are the electrical. equip- 
ment and its arrangement. Two different types of generators are 
employed; the generator mounted next to the engine and directly 
connected with it is an alternating three phase revolving field General 
Electric machine with a capacity of 250 kilowatt at 125 r. p. m. 
"This generator has 24 poles, and, therefore, delivers its three-phase 
current at 25 cycles per second. The current is generated at a 


Fic. 4. — TRANSFORMERS IN, Power HovsE SUn-STATION. 


potential of 5,500 volts, and is intended for transmission direct to the 
sub-stations without the useof transformers. At present this dynamo 
is amply able to take care of the sub-station at North Chicago, 
and some of the excess of current is used (through the sub-station 
in the basement of the power house) on the line near the generating 
plant. The other temporary generator was originally intended to 
supply either direct or three-phase currents, as desired. It is a 
rotary converter fitted witbha pulley driven by a belt from the fly- 
wheel, and has brushes on either end of the armature. The direct- 
current is given out at 600 volts for use on the trolley wire, 
while the alternating currents are at 380 volts. The machine was 
first fitted with transformers, which raised the alternating 
pressure to 5,500 volts, and supplied the sub-station prior to the 
installation of the direct connected three-phase generator. Later 
its entire output was needed in direct-current, and the dynamo is 
now run exclusively as a direct-current machine, but will be 
discarded entirely when the additional machinery is installed. A 
mall direct-current exciter for the alternator completes the dynamo 
batteries installation, which will also be discarded where the 
‘batteries in the power house are installed. 

The switchboard is of marble on angle irons, and is located in 
one corner of the engine room. It has recently been constructed, 
and is still supplemented by a temporary board which provides 
controlling instruments for the direct-current generator. In the 
main switchboard there are six panels. 'The left hand is the 
exciter panel, the next controls the big alternator. The converters 
for the temporary sub-station in the basement are on the third. 
No. 4 holds the switches for the three-phase line to the sub-station. 
‘The last two panels are used for the rotary converter in the base- 
ment, one for the alternating end and one for the direct-current 
end of the machine. Thomson recording wattmeters, Thomson- 
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Houston alternating voltmeters, Weston direct-current instru-. 
ments and General Electric circuit breakers and switches are used. 
Oil-break switches are used for the high voltaje alternating currents. 
The sub-station at North Chicago and the one in the basement 
of the power house are practically the same, as far as machinery is 
concerned. They each consist merely of three static transformer 
and a rotary converter, with a suitable switchboard. The switch- 
board for the power house sub-station, as stated, is part of the 
main engine room switchboard at present. The transformers are 
each of 42 kilowatt capacity, General Electric type, with a primary 
voltage of 5,500, and a secondary voltage of 380. They are kept 
cool by a small blower, with an air pressure of }oz., run by a 
1 R. r. induction motor. The rotary converters are of the well- 
known General Electric type. The speed is 750 revolutions a 
minute. The continuous-current capacity is 125 kilowatt. voltage 
600. The alternating currents are received at 380 volts, 25 cycles 
& second. l i 
The rolling stock of the road is partly old and partly new. Four 
cars of the ordinary city pattern, built by J. G. Brill and Co., 
were first in use. Ten new 32-foot cars made by the St. Louis Car 
Co. are more recent on the road. But the feature of the rolling 
stock is furnished by two new coaches recently completed by the 
Pullman Company for the line. They are. vestibuled cars of the 
convertible type, both for winter and summer use, and built to be 
operated at high speed. The cars are 38ft. over all and mounted 
on Peckham and Brill standard double trucks, equipped with two 
50 H.P. motors. The passenger coaches have seating capacity for 
40, while the combination passenger, express and baggage cars will 
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Fic. 5.— GENERAL PLAN oF New Power House. 


seat 36 passengers, besides having a compartment for express and 
baggage. The cars are finished in solid cherry with bird’s eye 
maple ceiling and handsomely decorated, and furnished with 
reversible rattan seats, The equipment is painted a royal blue 
with gold lettering, and the road will be known as the Royal Blue 
Line." Several snow ploughs, one of them a rotary, a scraper and 
a construction train complete the rolling stock. 

The following changes and additions will be made: In the first 
place, the route of the new road will be 31 miles long, an addition 
of 12 miles of double track on the south end. It will run then 
from the City of Evanston to the City of Waukegan, and will be 
double tracked from Evanston to Highwood, or about two-thirds 
of the length. To the old route will be added the towns of North 
Evanston, Wilmette, Kenilworth, Winnetka, Lakeside, Glencoe 
and Ravinia. A good connection with the lines running into 
Chicago from Evanston is assured, and at the other end a connect- 
ing electric railway will run from Waukegan to Milwaukee. This 
latter line is already completed from Milwaukee to Kenosha, and 
only has ten miles further to be built. When the system is com- 

lete it will be possible to travel by electric car from Milwaukee, 
is., to Hammond, Ind., a distance of a little over 100 miles. 

The new line will have a sub-station between Kenilworth and 
Winnetka, in addition to the present sub-station at North Chicago, 
which will be remodelled. The present sub-station apparatus in the 
basement of the power house will be moved to the new sub-station 
and added to. The power house will be greatly enlarged and more 
machinery added. The new roadway is to be built of the same con- 
struction as before, using the heavier rails almost exclusively. The 
overhead work will be principally of side-pole construction, and the 
new three-phase high-voltage transmission line cared for as in 
the present case. 
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T. At the power house most important additions and developments 
of the present installation are contemplated. The building itself 
will be increased to 80ft. in length. This will be easily done by 
removing the wooden side now on it, and extending the brick walls 
and iron roof. Another extension if needed is provided for. An 
office and storage battery building will be constructed directly in 
front, separated only by a driveway. Beyond that still, large cool- 
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and Stowell horizontal Corliss tandem compound 
designed especially for the case. VVV 
sufficient to m m 5 — two 250-kilowatt 
generators at their rated capacity, and will yet provide for an 
overload capacity sufficient to handle all . 
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enerators. Two Deane jet condsnsers, of which there is now one 
n the plant, but not in use, will be installed. They will connect 
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Fic. 6.—PLANs oF New PowER HOUSE. 


ing tables and a reservoir will be built. A fuel economiser, with 
all necessary scraping and driving devices of the Green type, is also 
included in the specifications. is will be of sufficient capacity to 
handle all the feed water used when the road is operating at its 
full capacity, and will deliver it at a temperature of 275 F. A 
mechanical draught fan and its engine will also be placed in the 
boiler room, This will be of a size sufficient to produce a draught 
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with the cooling table and pond and will be of sufficient size to 
handle the exhaust steam when the plant is running in full load. 
Thev will be put in the basement under the engine room. Pumps 
and piping are also included in the specifications. 

The present were Sater generator will be left in its place. 
Another of same type will be added and a direct-current generator 
of sufficient direct capacity to handle the load of the section of 
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Fic, 7.—SEcTIONAL ELEVATION THROUGH BOILER AND ENGINE Rooms. 


of one inch of water in the base of the stack when the plant is 
operating at the full working capacity. This and the economiser 
will be so arranged that the gases from the boilers may be 
delivered either directly into the stack through the economiser or 
not, or through the mechanical draught fan. 

The engine room will contain, when finished, two engines and 
three dynamos. The second engine will be a centre crank, Filer 


line next to the power house. These machines and the two 
engines will all be in line, being connected by the Arnold 
system. By this system each generator is mounted on a quill 
or hollow shaft with a solid shaft inside. Magnetic dutchéa: 
worked from the switchboard, connect the solid shaft with either 
the hollow quils or the engine shafts at will. In this way 
generators No. 1 No. 2 may be operated by either of the engines, 
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while engine No. 2 may run the three generators if necessary. 
This system provides for a breakdown without the necessity of a 
reserve unit. It is particularly adapted to a station of the present 

r, which contains two different types of generators. When 
the load is light the road may be operated from the small engine 
by coupling it to generators Nos. 1 and 2. As the load increases, 
engine No. 2 oan be started and generator No. 2 transferred to it, 
and the other machine or generator No. 3 thrown on. Since the 
generators are mounted on independent bearings, it is possible to 
operate the direct-current and alternating current generators 
dp rem together as a rotary converter, should need so arise, and 
as all the engines and generators can be coupled together mechanic- 
ally, if desired, perfect synchronism of the alternating generators is 

when working in parallel, regardless of the fluctuations of 
engine speeds. The magnetic clutch, which is to be used as a con- 
venience in this plant, consists of two large friction discs provided 
with magnets iid mounted on a third in such a way that any com- 
bination of adhering surfaces desired may be secured. By means 
of proper electrical connections and a small amount of current (less 
than an ampere) a clutch will serve as a coupling of dynamo with 
either an engine or another dynamo, A great saving in labour of 
engine tenders and a great gain in convenience is accomplished by 
it, at practically negligible expense. 

The present switch will be extended farther south into the 
new portion of the engine room to be built. It will contain suit- 
able switches and instruments for the additional generators to be 
installed, the magnetic clutches and the battery. Its general type 
will be the same as at present. 

In front of the power station, and separated from it by a drive- 
way, will bebuilt the battery house and offices. The building will 
be 98 x 33ft., 64ft. of its length being taken up by the battery 
room, and the rest devoted to the offices and store rooms. A storage 
battery of the latest make of the Electric Storage Battery Co. will 
be installed in glass jars mounted on racks. This battery will have 
sufficient capacity to equalise the direct-current load of the power 
house, and to run the section of the road next to the power house 
for some time if n In front of the power house a large 
excavation has been made for a cooling table. This will be increased 
to 150 x 160ft. in size, and a table and reservoir installed of. suffi- 
cient capacity to cool the requisite amount of water to allow the 
condensers to maintain a 22in. to 25in. vacuum in the engine 
cylinders at full load, 

Two new sub-station buildings are to be erected. One will take 
the place of the temporary structure at North Chicago, and will 
have the present apparatus there installed in it. It will also 
provide for a storage battery of a size sufficient to run the north 
section of the road for some time unassisted. The second sub- 
station will resemble the first closely, but will have double the 
capacity. The rotary converter and transformers now in the power 
house will be taken to this new building, and duplicates of them 
prae in addition. The storage battery at this point will also 

larger than that at North Chicago. 

To provide against breakdown at the sub-stations, Mr. Arnold 
has hit on a novel scheme. He will have a rotary converter, trans- 
formers and a switchboard mounted on a car fitted with its own 
motors, so that it can run out to any part of the line on a few 
minutes’ notice. Connecting wires and plugs will be provided, and 

sockets will be put in the sub-station switchboards. This car will, 
therefore, be a movable sub-station. When a break-down at a sub- 
station occurs the storage batteries will be relied on to run the 
section in trouble until the portable sub-station arrives, when the 
plug connections will be made and the converter set to work. After 
repeirs are concluded the portable sub-station will run back to ita 
resting place in the car barns. This portable sub-station can also 
be used to help out congested portions of the road on days of 
heavy traffic. 

The equipment for the new line will consist of the cars already 
in use and an important addition. The latter will be ten new 
** Royal Blue inter-urban cars of the type of those recently built 
for the road by the Pullman Company. Additional snow ploughs 
and aweepers will also be provided. The car barns north of the 
power house will be fitted with better repair facilities and additional 
ahelter for the cars arranged for. 


Electric Traction in Russia.—The Municipal Council of 
Moscow, says the Industrie Electrique, has decided to extend 
their tramways and to replace all their present ones with an 
electric system. When the scheme is completed there will be 
83 miles of electric tramway in the town. In general the 
overhead system will be employed, but on some sections 
accumulators or surface contacts are imposed. In the centre 
of the town the cars will run with a three-minutes’ headway, 
and they will be electrically heated and lighted. Four years 


is allowed for the execution of the work, and the estimated | 


cost is two and a-half to three millions of pounds. 


ELECTRIC LOCOMOTIVES IN PRACTICE, AND TRAC- 
TIVE RESISTANCE IN TUNNELS, WITH NOTES ON 
ELECTRIC LOCOMOTIVE DESIGN.* 


BY P. V. MCMAHON. 
(Continued from page 119.) 


Tests were made ina similar way with No. 12 and No. 17 loco- 
motives, and the results are plotted on Figs. 8 and 9. The curve A, 
Fig. 8, is the Prony brake test of a motor from locomotive No. 12, 
B is the static draw-bar pull; it will be noticed that the loss in this 
locomotive is not so great as that in the case of No. 15, the average 
loss being about 550lb.; while in No. 17 the loss between the Pron 
brake test and the static draw-bar pull is 640lb. (see Fig. 6). It 
seems at first sight that this loss should be proportional to the total 
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Fic. 8.—Locomotive No. 12. 


weight of the locomotive, or to something representing the locomotive 
weight into the total tractive force of the motors. It is, however 
directly proportional to the total tractive effort alone. The result is 
easily expressed, by dividing the tractive force obtained, by the Prony 
brake test, bv the Joss at, say, 100 amperes, as follows :— 

No. 12. 1360-550 2°47. 

No. 17. 1540640 = 2°40, 

No. 15. 1920 720 — 2:65. 

The motors trom these two locomotives were not tested with the 
weight of the motor on the outside bearings as in the case of No. 15 
locomotive. As from experimenta made in the shop it was not found 
possible dea to analyse the locomotive losses when running, 
the dynamometer, Fig. 3, was used to measure the pull exerted by 
the locomotive under actual working conditions ; this dynamometer, 
as can be seen from the figure, was inserted in the train draw-bar in 
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Fic. 9.—Locomotive No. 17. 


the position usually occupied by the first spring. A trip was then 
made between Stockwell and the City, readings of the current, 
voltage, speed, and draw-bar pull being taken at bsec: intervals. 
Results of these observations are plotted in Fig. 10. It will be 
noticed that the current at starting in this case is not over 100 
amperes, the current being kept low to avoid any jerk at starting, as 
it was not known at this stage what might happen to the diaphragm 
of the dynamometer. Although a value is given for the draw-bar 
bull at the first reading, the gauge on the dynamometer did not 
show that any pull was being inserted for about one to two seconds 
after the current was switched on, showing that the locomotive 
takes an appreciable time to move. However, when the gauge 
commenced to indicate, it gave varying values, the pointer 


* Abstract of a Paper read before the Institution of Electrical Engineers. 
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of the locomotive, and that shown and described in Fig. 4 was 
designed and constructed. "The results obtained with this dynamo- 
meter agree very closely with those obtained with the “train” 
dynamometer, Two trips between Stockwell and the City were made 
with thia dynamometer, the starting current being limited to 100 and 
120 amperes respectively ; then two trips were made between the 
City and Stockwell, and the current again was limited to 100 and 
120 amperes as before. Readings taken at 5sec. intervals, as in the 
case of the first draw-bar pull test, are given plotted in curves, 
Figs. 11 and 12. At first sight it seems as if these curves gave the 
value of the amperes in pounds pull at the draw-bar, and were 
calibration curves of the locomotive itself; this would be quite true 
if the experiments were made on a perfectly level line, and at 
a constant speed. But as the grades change very often between 
some stations, and the speed varied considerably, it was neces- 
sary to allow for the tractive force due to gravity and 
acceleration, otherwise the pounds pull per ampere would seem 
to vary at each point on the line. From the speed curve shown 


to a time scale in the following manner: The average velocity durin 

each Ssec. interval was obtained from the speed curve, an 

from this the space in fect travelled by the locomotive in the interval 
was calculated, the continuous sum of the space in feet gave the 
position of the locomotive at each 5sec. interval, and from the 
section of the line it was known whether the locomotive and train 
were on an up or down grade, or on a level or on a curve. The 
line at the bottom of each curve gives the grade, and from this the 
tractive force in pounds was calculated and plotted. During the run- 
ning period it was found unnecessary to make any allowance for the 
transition from one gradient toancther, the speed being fairly high com- 
pared with the length of train; in fact, in several cases it was worked 
out fully, but the difference was so small that it made no perceptible 
alteration in the area of the gravity curve. During the starting 
period, however, it was necessary to allow for, say, one carriage on 
the level with thelocomotive aud two earriages on a gradient. From 
the analysis of these curves the losses in the locomotive and its 
draw-bar pull at starting and running were obtained, as well as the 
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in ~————— the acceleration in feet per second was calculated | tractive force per ton of train hauled on the level, including air 


at each 5sec. interval; this, multiplied by the mass M of the 
locomotive, gave the force in pounds due to acceleration, positive or 
negative, shown by the . Next the gradient was plotted 


resistance. The losses in tlie locomotive and its draw-bar pull during 
the starting and running periods will first be considered, 


(To be continued.) 


THE SCHATTNER ELECTRICITY METER. 


Messrs. Schattner and Co. are introducing a meter based on a 
similar principle to the Long-Schattner prepayment meter, but 
intended to perform the functions of an ordinary electricity meter. 
Its chief merit is its low price compared with the accuracy obtain- 
able from it, and against this must be set the disadvantage that the 
reading is not taken from dials, but is obtained only after a balance 
adjustment has been made by the inspector. The arrangement is 
shown diagrammatically in Fig. 1. From one end of a lever A A, 
pivotted at X, is suspended 4 copper plate B which forms the 
anode of a copper sulphate voltameter, the box D being the 
cathode. The weight of the copper platee is balaneed by 
the two weights W, and W,, which slide along the other 
side of the beam over two scales SS. The meter is con- 
nected in series, on one main, so that the current enters 
at the terminal O, passes through the resistance R, and leaves 
at Q, the copper voltameter forming a shunt to R at the 
terminals Y and M. The connection between M and A is, of 


course, by means of a light flexible wire. As the current passes 
through the voltameter, copper is removed from the plate B, and 
when a reading of the meter is to be taken the position of the 
weights W, and W, is adjusted until the beam is balanced. The 
scales are marked off so that the upper scale has 100 divisions, 
each of which represents a unit, and the lower scale 10 divisions, 
each representing 100 units, W, being 10 times as heavy as WI. 
Thus the reading is easily taken as soon as the adjustment has 
been made. W, is moved by acord passing over the pulleys, P,, 


. Pg, P., and P., P, having a long spindle passing through the case 


of the meter, and ending in a milled nut. The cord is not 
attached to the slider itself, but to a button which plays between 
two stops on the slider. E is a small spring to keep the cord 
taut. The arrangement for moving W, is not shown in the diagram. 
It consists of a rod with projecting pins which engage W the 
weight and move it along the notched scale. The rod projects 
through the case, so that W. is also adjusted fiom outside. The 
length of the scale is din., and à unit is therefore represented by jim. 

The following data are given by the makers :— One copper box 
and plate will last from 1,000 to 1,100 units and then have to be 


F 
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replaced—at a cost of 4s. It has been found beneficial to pour a 
thin layer of ordinary machine oil over the solution, to prevent 
evaporation. The drop in volts for a 100-volt meter across the 
terminals is 0 7 volt at full load, and for a 200-volt meter 1:4 volts 
at full load. A copper sulphate solution of 1:060 specific giavity is 


» 


Fic, 1.—Diagram of Schattner Meter. 


employed, £e, with 1 per cent. sulphuric acid and 99 per cent. 
water. The meter is stated to be accurate to within 2 per cent. at 
from 1 to 10 amperes, and to within 4 per cent. at 0°15 ampere. 


BOOKS RECEIVED. 
(Copies of any of the undermantioned works can be had from The Electrician office, 
post free, on receipt of published price.) 

*'The Slide Valve." 
and Ward.) Price 64. 

“Telephones : their Construction and Fitting.” By F.C. Allsop. 
Fifth Edition. (London: E. and F. N. Spon.) Price 38. 6d. 

* Proceedings of the Royal Society.” No. 418, Vol. LXV. 
(London: Harrison and Sons.) Price 2s. 

* The Official Gazette of the United States Patent Office.” No. 6, 
Vol. LXXXVII. Published by authority of Congress. (Washington: 
Government Printing Office.) 
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ELECTRICITY WORKS ACCOUNTS. 


St. Pancras Vestry Electric Supply Works. 


Last year we had occasion to remark the striking improve- 
ment shown in the working during 1897 of this undertaking, 
as compared with that of 1896. We are sorry to find that the 
1898 accounts betray a failure to maintain the position gained, 
although the output last year was no less than 81:8 per cent. 
higher than that of 1897. The source of the greater proportion 
of this increase is the public arc lighting ; thus, as compared 
with 1896 the total output of 1897 was 27:9 per cent. higher, 
the output to consumers was 38:5 per cent. higher, and to 
public lighting 3:8 per cent. lower; as compared with 1897 
the output of 1898 in total was, as already stated, 91:8 per 
cent. higher, the number of units supplied to consumers was 
22-6 per cent. higher, while the output to arc lighting shows 
an increase of no less than 97:5 per cent. 

In view of this largely increased output in respect of public 
lighting and an expenditure of £3,898 out of revenue in re- 
arranging the public arc lighting mains, it is not surprising to 
find that the items of increased expenditure last year were 
those of distribution and public lighting (renewals). All the 
items of cost of generation and the collective * Management 
and Property Charges” have shown a decreased expenditure 
per unit sold. 

Reductions in the tariff have been made during the year by 
the introduction of the maximum demand system on the scale 
given in our table. These reductions have had the effect of 
reducing the total revenue from 5:29d. to 4-58d., and, in 
combination with an increase in the total costs from 2°91d. to 
2°945d., they have also diminished the ratio of the working 
profit to the mean capital from 7:52 per cent. to 6°04 per cent. 


Out of the £18,674 representing the working profit £4,000 
has been allocated to the depreciation reserve fund, £2,941 to 
the sinking fund, while £6,558 has been paid in interest on 
loans. With £1,717 balance from 1897 the net balance 
amounts to £5,892. We reprint below, tables showing the 
progress of the undertaking, and also the proportion of the 
business done at the two stations :— 


Regent's Park Station. 


Revenue from current sold No. of lamps, &c., 


No. of | 


Date con- | to consumers. applied for. 
sumers. 31 per unit. Ad., 5d. & 6d. per unit 16 c.p. inc. Arc ‘Motors 
Dec., 1892 172 E £8,167 9,990 82 11 
„ 1895 238 | £385 9.161 12851 110 19 
„ 1894 349 | 1,237 10,820 15542 129 22 
„ 1895 447 2,142 12,682 | 19195 139 37 
„ 1896| 530 2,491 16,064 21,511 151 44 
„ 1897 615 3225 19,878 988 187 65 
„ 1898 709 6,525 18,191 27,558 215, 70 
King’s-road Station. 
! No. of Revenue from current sold | No. of lamps 
Date. | con to private consumers. applied for. 
8 5d. perunit. 5d. & 6d. per unit. 16 c.p. inc. Arc. Motors 
Dec., 1896 142 £458 £3,566 4,912 | 36 3 
„ 1897. 193 855 5,342 | 8262 69 13 
„ 1898! 275 1,890 5,256 10,585 77 21 
It may be added that of the total borrowed capital of 


£184,980, £93,400 bears interest at the rate of 31 per cent., 
£14,800 at 3] per cent., and £77,280 at 23 per cent. 


Hammersmith Vestry Electric Supply Works. 


The year ended at March 25th last represents the first 
complete year of working of this undertaking, so that, although 
we reprint our analysis of the period of working from the 
commencement to March 25, 1898, the costs, &c., are hardly 
comparable. 

It will be seen that the capacity of the station has been 
much more than doubled, being now 700 kilowatts. The 
increases in the lamp connection and the output are remark- 
able, the former showing an increase from 10,588 to 21,825 
in the equivalent number of 8 c.p. lamps, while the output 
has risen by no less than 120 per cent. 

The total costs at 2:54d. per unit are about the average of 
stations of similar output. They are certainly not high, con- 
sidering that the arc lighting attendance and renewals are 
included. It must, however, be remembered that the arc light- 
ing greatly helps to increase the load-factor, and is the cause 
of the enviable figure representing the units sold per 8 c.p. lamp 
capacity. The high fuel charge of 1:02d. is accounted for by 
the coal strike, the increase in the cost of the coal being 
given at nearly 14 percent. In his report, the engineer states 
that owing to the delay in completing the contracts for the 
new plant, the working expenses were seriously increased, and 
the department was unable to connect up a large number of 
consumers. 

It may be pointed out that £1,958, the sum received for 
supplying and maintaining 87 street arc lamps, works out 
at 31d. per unit supplied for public lighting, and as this 
revenue has to cover the interest and sinking fund charges 
in respect of capital expenditure, as well as maintenance and 
attendance, Hammersmith cannot be accused of showing a 
profit, as some concerns do, at the expense of the public 
lighting department. i 

The total revenue works out at the low figure of 4:28d. per 
unit, to which the total costs per unit bears the ratio of 59:5 
per cent. A working profit of £3,739, representing 6:68 per 
cent. of the mean capital expended, was made. This has 
sufficed to wipe out the deficit of the previous year, to allow 
£949 of the capital to be repaid and to satisfy the interest 
charge of £1,371 and still leave a balance of £721 to the good. 

We are glad to learn that further important extensions are 
in progress by which the capacity of the station will be 
doubled. 
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HAMMERSMITH. 


ST. PANCRAS (LONDON). 


ios 3 ki 19 Worked eu TES 2000999099. „ „ s ME se Hammeramith Vestry. 
of Commencement of Supply q . 'ovember, i | June 21, 1897. 
Bysen GF DupsEg  oseaevisexko kv vin erian kaion ó-wire continuous, with batteries. 2-wire from alt.-current trans. sub-stations. 
J ³ ¹˙m ꝛͤdé, » S. W. Baynes. G. G. Bell. 
YEAR ENDED DEC. 31, 1897. DEC. 31, 1898. MAR. 25, 1899. 
| QUANTITIES— 
Unite generated ................ T ——— I e 1,847,182 2,982,885 723,354 
i, qmiisasutXtisdtuio e eds avs 1,520,354 ,996, 517,629 
s. UNE BO r ˙——ͤ: reed 1,542,542 1,616,529 372,191 
„ sold for public lighting, &o. ........................... 177,812 350,348 145,438 
» used on works ....... CCC 115,508 118,320 | 37,834 
UNITS SOLD PER 8 C.P. LAMP CAPACITY ............... 26:0 274 | 237 
Maximum supply demande . 21,970 amperes 26,659 amperes 501 kilowatts 
Number of public lamps................... inaani HV ci aA de 97 arc 197 87 
Number of consumers . —' 808 984 275 
Connections to mains in 8-c.p. lamps ..................... . 16,000 90,136 21,825 
CAPACITY OP PLANT IN 8-C.P. LAMPS .................. 58,400 73,063 | 21.860 
CAPACITY OF PLANT IN KILOWATTS........... "P 1810 - 2,340 | 700 
à ber kilowat per kilowatt! Per kilow Per kilowatt 
OAPITAL— . Tol | capacity, J, reel, | Capacity. Total f Capacity. | rein | capacity 
AUTHOBISED (TOTAL) |... d eiae odes oa bae ra aero uiros £162,485 £89:8 184,930 £79:0 1 £40,306 | £101 £66,661 £952 
Loan (including Debenture charges) 162,485 898 184,930 79:0 | 40,506 101 66,661 95:2 
mar is (TOTAL) . eee eee sees À 162,485 89:8 184,930 79:0 66,661 95:9 
r e ee e e ier = Res ei^ ii id 
Loan (including Debenture charges) 162,485 89:8 181,930 79:0 —. 66,661 95:2 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... nil pes nil ES "nu v 
Share (unimued) .. . . . bees ese sees Xe "a — = mae c 
Bharé Cubes ed) aussi A duke xau qu rica kin ess — = S3 * deal cae 
Loan (including Debentures))))))J) nil — nil x WE ns 
BEL NOTAE ˙— ] ² ² w d e YD dr T8 10,932 6:04 13,872 5:93 1,902 272 
RESERVE OR SINKING FUND ..............4.4....... iom | — Bed wi nil b.e) 
DEPRECIATION FUND — eee eren tinens 4,020 2'21 8,000 3°42 | — nil — 
EXPENDED (TOTATL¹ͤ— see 210,691 116 241,991 103 | 39,14 99:0 72,426 103 
Lands and building 38,6004 21°3 45,048 192 | 11,423 28:6 16,177 251 
CTT! ͤ EE REPRE ͤ ̃ . ˙AA AUR Harb R p eA 18,521 43°4 88,986/ 38:0 | 16,956 ¢ 42:4 33,1507 474 
PPP! ocio E rA 2 91,429 50˙5 107,448 45'9 11,112 21:8 22,930 32:8 
MENU ͤ ͤ ̊ VP ⁰ð ² . 2,141 118 512 0:219 | 123 0:308 168 0:24 
BALANCE OF CAPITAL ACCOUNT... 48.2062 -266 -57,000^ | -2944| 5.7659 8 24 
REVENUE— Total. Per unit sold Total. Per unit sold Total. Per unit sold Total. Per unit sold 
ff.. PEN TRO £33,348 | 5290d. | £38,164 | 4585d. | £3491'| 3570d.| £9,223 | 42304. 
F ↄ ee 29,502 4°630d. 31,769 3'82)d. 2,477 2°530d. 7,172 5·330d. 
" meters, ke — | -- 46 0:0054. ps — — — 
Fe public 1 e 5,7047 0°585d. 5,979" 07194. | 1,000 1:020d. 1,958 4 0:908d. 
pale: Of laipa HG... eee ese — — — ct n NE E ad 
Duin latina BOQINME ͤ cava cnis: ercirerem 342 | 000844. 370 | 00454. | 15 000184. 91 | 00444. 
EXPENDITURE OUT OF REVENUE— | | 
FORE ODE. - cnn terio X £18401 | 2910d.| £24,490 | 2945d. | £2078'  2120d.| £5484 | 25434. 
. ꝓ⁵,I5,... EE CVEERUITE T FARA EV Ea a aREA 15,697 2°480d. 21,318 2'562d. | 1,768 1:810d. 4,247 1:970d. 
Generation of electricity ...... TW ARA a3 ARAS E S REPAS 10,779 I'?00d. 12,837 I'544d. | 1,555 I'590d. 3,52[^ I'633d. 
Fuel (including cartage, &c.)))))))))) 5,522 0:840d. 7,029 0:845d. 718 0°734d. | 2,207 1:0244. 
Oil, waste, water, stores e 593 0:094d. 587 0:071d. 198 0°202d. 431 0°200d. 
Wapin 6b SUHOR nο yn ra arises 5,157 0:496d. 5,503 0:397d. 531 0:5424d. 960 0°445d. 
Repairs and maintenance at station .................. 1,727 | 042764. 1,847 0:2224. 108 0:1104. 138 0:0644. 
Distribution of electricity ......... r 4,968 |  0"690d. 7,907^ | OS880d. || 86 0037d. 339 ( 1574. 
Wages, & . . . eee 842 0°133d. | 7.307^ o-880a, 4 33 00344. 242 9.1124. 
Repairs, renewals of mains, &xcoc 5,525 | 0°558d. , a ó 0:0034. 97 0 0454. 
An . ˙ ˙W TU eee 550 Od. 1,174 0'141d. || 178 | (* 182d. 387 OH- Tod. 
PPFPFVVVVVVVVVVVVTCTCTCT0CT0CCC0T SOEUR 446¢ | 00704. 561 0:068d. 85 0:087d. 197 0:091d. 
e UM CHRSRMATOMUI ER CAM 104 | 0-016d. 615* C0074. 93 | 0:095d. 190 0:0834. 
MANAGEMENT AND PROPERTY CHARGES............... 2704 | 0427d.| 3173 | 0381d. | 310 | 0317da. | 1,237 | 05744. 
P rc EET 26 | d. 2 Od. | vs — et 
Ront, rale, CAMES ........ e reet e eee ono no 581 0*092d. 605 O- Orad. — — 499 "23 Id. 
Managemené . eene nero e eo eee 8e 2,007 |  0"331d. 2,041 U'0ód. 310 0'317d. 738 03 42d. 
CAPTO Er 972 0153d. | . 1,140 0:1374. | 153 0:156d. 360 0°167d. 
Stationery, & Noelia o DER ee 280 Od. 220 0:0264. 57 O 068d. 77 9.0504. 
Establishment charge ĩ 301 0:048d. 272 0:033d. | 18 0:018d. 111. 0:051d. 
1 AA —¹ͥwimu1A..˙¹¹ʃ²Ü eu 0 5444 0:086d. 909% | 01094. | 72 0-0744. 190: | 00884. 
T to mean to mean | 9, to mean % to mean 
FINANCIAL RESULTS— Total eee T^ capexpiatea T^ eapexpindea Leet eee 
WOREING PROFIT FOR YEAR ..................ss £14,047 | 752% | £13,674 6047 || £1,414" | 3572*| £3,739 6:687 
Sum carried to Depreciation Fund 4,000 201% 4,000 1777 | ana — ES € 
Sum carried to Reserve or Sinking Fund 2,708 | 1:367 2,941 130% 1 953 2-409, 949 1:69 % 
Net interest on loans (incl. Debenture charges) ... 5,722 5:887 6558 | 2997 1,160% 293% a 1,371 2-45 4 
BALANCE FROM LAST ACCOUNT . ... ...... . . . -801 | 04027] 1717 | 0760% | — — -699 | -1257 
BALANCE AVAILABLE FOR DISTRIBUTION, G 1717 0863, | 5892 | 263; EN = 721 1297 
1 655 22 6% %% % e „ „ e „ e e b e „ eee e ee e ee e ee e e eee — — UIS — || 30 . 75 a ?. — 
QRDINARY DIVIDEND PAID ................... d — — Cm | bs | _ A —- — 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 5527; 6427; i 596% 59:5% 
Expenditure per kilowatt capacity ...................... " £10. 3s. 2d. £10. 93. 2d. l. £5. 4s. Od. £7. 105, 10d. 
REVENUE PER KILOWATT CAPACITY .................. £18. 8s. 0d. £16. 6s. 0d. l £8. 14s. 7d. £13. 3s. 7d. 
Expenditure per 8-c. lamp capacity. 6s. 34d. 6s. 84d. i 38. 24d. 3s. Odd 
REVENUE PER 8-C.P. LAMP CAPACITY .................. lls. 5d. 10s. 53d. i 5s. 5d. 8s. 5łd. 
REVENUE PER 8-C.P. LAMP CONNECTED Eh. lls. 2łd. 8s. 5d. 6s. 74d. 8s. 540d. 
Price charged for lighting, pe PAES EE lai E Di» PE 3d. * a 3d./ | d d ee 4.1. e 
Price charged for power, per unit... d. ö d. > d. 
Price charged for publie lighting V Ek A E T OET |. £38. 4s. per lamp £20. 6s. 5d. per lamp || £22. 10s. Od. per lamp | £22. 10s. Od. per lamp 


ST. PANCRAS (LONDON).—REMARES—a £4,847 havivg been received iu respect of land sold HAMMERSMITH. —KeEMARKS—* Revenue account is for the period 
to dust-destructor works. b Over-expended. e includes carbons. d Includes £189 to insurance, | from July 1, 1897, to March 25, 1£98; public street lighting was com- 
£137 for commemoration tablet snd £80 for re-windiog consumers’ motors. e 3d. per unit for | menced Sept. 30, 1597. a Percentage to capital expended to Mar. 25, 1898. 
power aud daylight use. / Includes £8,994 to public lamps. 9 For current and all maintenance b For one year. c On “ Wright” system, 6d. Urs two hours, 4d. after, 
and capital charges. h Includes £3,893 to ''re-arrangiug public arc lighting mains." i In- | d ber lamp per annum. e Includes 2,550 to public lamps. / Includes 
cludes £39 to law, £251 to insurance, £343 to temporary plant und £194 expenses re-windin £4,680 to public lamps. g Over-expended. A £215 having been de- 
consumers’ motors. j By maximum demand system on 3 hour scale during first six months re | ducted being “ penalties under contract. $ Being to insurance. 
14 hour scale during iater six months of the year. The supply to public lighting and to | j For supply of 115,125 units of electricity, carbons, cleaning, trimming, 
public buildings was charged for during first six months at 5d. and during latter six months at | daily attendance and repayment of capital cost of arc lamps and 
4d. per unit, l interest thereon. 
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SWITCHBOARD VOLTMETERS. 


It has often been said that the most important duty of the 
central station engineer—more important than increasing his 
output and decreasing his coal consumption, more important, 
even, than preparing a good-looking balance-sheet and a 
euphemistic report to his Directors or Committee—is the 
maintenance of a constant pressure. Although this has been 
admitted ever eince the introduction of electric lighting by 
incandescent lamps, and has resulted in the development of 
methods as ingenious as they are simple and effective, it is 
still an open question as to what point of the supply system 
this constant pressure should be maintained. In the early days, 
before the invention of Swan and Episox placed an entirely 
new aspect on the electric lighting industry, a constant pressure 
of steam in the boiler house may have been considered to be all 
that was required, but now, at any rate, there is no doubt 
that a voltmeter in the dynamo room is the proper instrument 
by which the regulation should be effected. When networks 
were merely fed from one point, and that point was at 
the station itself, this voltmeter was one connected to the 
dynamo terminals. The next step was, probably, the employ- 
ment of pilot wires to connect the regulating instrument to 
the largest or most important consumer, and, as public 
enlightenment in relation to electrical matters grew, the 
consumer chosen for constant pressure was the troublesome 
one who owned a voltmeter. At the present day, however, 
the conditions are usually very different. When the dis- 
tributing network is a large one it is fed at several feeding 
points, to cach of which there are a pair of pilot wires leading 
back to a voltmeter on the station switchboard, so that an 
accurate account of the pressure distribution on all parts of 
the network can be obtained by the charge engineer at a glance. 
Incidentally it may be mentioned that the alternative plan 
of the differentially wound voltmeter, through which the main 
current passes as well as the ordinary shunt current, does not 
seem to have replaced the pilot-wire system to any great extent. 
With this complete equipment of pressure indicators on the 
switchboard, tle question still arises, according to which 
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instrument is the voltage to be regulated? In very few stations, 
we believe, are there arrangements by means of which the 
pressure of each feeder may be regulated independently, by, 
for instance, placing a battery regulating switch upon each 
feeder panel. In those alternating current stations where 
the dynamos are not paralleled, independent regulation may 
be effected to a certain extent owing to the division of the 
mains into separate circuits, but, in the majority of both 
alternating and continuous current central stations, we 
believe, all the feeders are paralleled on the station ’bus bars. 
It is obvious that with these connections the maintenance of 
constant pressure at one feeding point by no means ensures a 
similar state of affairs at the others, and although, of course, 
all these points are represented by their voltmeters, the 
switchboard attendant ought only to be allowed to regulate 
according to one instrument, it being no part of his duties to 
calculate arithmetic, geometric or harmonic means. True, 
the divergence may not be very great; but, on the other 
hand, a short-circuit or the melting of a fuse at the distant 
end can entirely disturb the normal condition of affairs. An 
example of a case in point was recently brought to our 
notice. The station was an alternating one, somewhat 
distant from the centre of its area, and the pressure was 
regulated according to the readings of a voltmeter con- 
nected by pilot wires to the secondary terminals of the 
principal sub-station. One evening an unusually heavy 
load (occasioned by a short-circuit) was observed, and the 
regulating voltmeter dropped considerably. The switchboard 
attendant naturally increased the 'bus bar pressure, and the 
result was that, in addition to an interruption of the supply in 
the centre of the town to enable the short-circuit to be cut 
out, a large number of fuses were blown and lamps burnt out 
in districts which should have been unaffected by the accident. 
Such occurrences are, of course, rare, and might occur what- 
ever the method adopted for the observation of the pressure ; 
but they show nevertheless that the point we are drawing 
attention to is one of importance. The Berlin distributing 
network has over a hundred feeding points, probably 
considerably more than any other central station network, and 
there the expedient is adopted of connecting each pilot wire 
through a small resistance to a pair of what may be called 
pilot-wire 'bus bars, and regulating by a voltmeter connected 
to these bars. This would appear to be a very suitable method, 
especially in stations where the number of feeders is too many 
to allow of their pressures, being regulated independently. 
In a recent article in a German paper it was pointed out 
that the reading of this voltmeter would not be the true 
arithmetic mean of the pressures; but would be too small by 
the fraction r/nr, of the observed volts, r being the resistance 
of the pilot wire and compensating resistance in series with 
it, n the number of feeding points, and r, the resistance of the 
voltmeter. It will be seen, however, that with a high 
resistance voltmeter and low resistance pilot wires the error 
will be extremely small, and with an electrostatic voltmeter, 
of course, non-existent. . 

The question of the best type of switchboard voltmeter, 
whether electrostatic or electromagnetic, is one that has been 
frequently discussed. The loss of energy in the latter, although 
intrinsically extremely small, has been capitalised, and its value 
shown to exceed greatly the difference between the first costs 
of the two instruments. Now that electrostatic instruments 
have been in use for some time, it would be interesting to see 
whether or no the cost of repairs and re-calibration should 
be included in the calculation in either case. But here again 
the high resistance now given to electromagnetic voltmeters 


makes the difference of little importance—an extra lamp in | 


the engine room or office will probably consume much more 
energy during the year. For use on the dynamo panels of 
the switchboard, electromagnetic volimeters have one point 
in their disfavour, to set against the sluggishness of their 
electrostatic rivals. A short circuit in the active or dead 
windings of these instruments is not an unknown occurrence, 
and the resulting exaggeration or diminution of the correct 
voltage might have disastrous consequences when paralleling 
machines. i 

Central station engineers might exchange valuable ex- 
perience with regard to a multitude of such tecbnical 
questions, and it is to be regretted that more of them are 
not to be discussed at the meeting of the Municipal Electrical 
Association next month, rather than such broad subjects as 
municipal trading, appropriation of profits, and municipal 
telephony. 


REVIEWS. 


(Copies of Books, &c., reviewed in the 7he Electrician will be supplied by the 
Publisher, post free, on receipt of the published price.) 


Die bisherige Versuche mit Blektrischen Zugtelegraphen. By 
L. KournrUnsT. (Stuttgart: Ferdinand Enke. 1899. Price 1 mark.) 


This small book is confined to train telegraphy in which 
signals or messages are both received and transmitted on the 
train, but it does not extend to those systems in which the 
latter only takes place, i. e., to the usual class of automatic 
block signalling. After reference to a patent of Bain and 
Wright in 1841, describing how a pilot engine might be 
electrically connected to the locomotive of the train by means 
of a third rail, the author proceeds to consider systems of 
train telegraphy in which signals only, and not messages, 
are transmitted. He commences with that invented in 1851 
by Tyer. This automatic block system provided for the trans- 
mission of signalsautomatically between the locomotiveand the 
signal boxes, and it was used for a short time on the London, 
Chatham and Dover Railway, but has since given way to the 
well-known Tyer’s block system, in which visual signals are 
employed. The next system of importance described is the 
Lartigue electric steam whistle, which was extensively used 
on the Northern Railway of France, and, in other instances, 
to supplement or duplicate visual signals. A modification by 
Ceradini, combining the Lartigue steam whistle with the 
principle of Tyer’s first system, was also tried for a short time 
on some Italian lines. One of the most important auto- 
matie block systems is that devised by Puntnam, which 
is, we believe, used extensively on American railways. 
This system, in which the road is divided up by insulated 
sections of rail and both battery and signal are on the 
locomotive, and are supplemented only by a relay at each 
insulated section, is clearly explained in the book. The first 
section closes with a description of Boult’s ingenious devices, 
which have of late come into prominence, and a recent patent 
of M. P. Saphy, which has not, we believe, been put into 
practice. The second part of the book is devoted to methods 
of establishing actual continuous telegraphic connection with 
the train, and a number of systems are described, some of 
which have been carried out experimentally, and others not ; 
but, strange to say, Hertzian waves are not mentioned in this 
connection. The book is certainly an excellent exposition of 
the subject, and we do not hesitate to recommend it to railway 
engineers. Its value would be enhanced, however, if it con- 
tained more details as to how the apparatus is actually 
constructed and laid down in practice. True, the diagrams 
are mostly clear and intelligible, but the greater part of them 
are in the nature of patent specification drawings. Actual 
drawings of such things, for instance, as rail contacts should 
be included in a complete treatment of the subject. The 
small book is a good example of the excellent cheap literature 
now being published in Germany; the price is only 1 mark. 
It forms one of a collection of ‘ electro-technical lectures 
edited by Prof. Ernst Voit. | 
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Praktisches Worterbuch der Elektrotechnik und Chemie. Mit 
besonderer Berücksichtigung der Modernen Maschinentechnik, Gies- 
serei und Metallurgie. By Pavut HEYNE, assisted by Dr. E. SANCHEB- 
Rosal. Vol. I. German-English-Spanish. (Dresden: Kühtmann, 
1898. London: Grevel and Co. Price 5s.) 

Judging by the number of words in this dictionary, it should 
cover a great deal of ground. Unfortunately, however, the 
English renderings, although in most cases intelligible, are in 
many instances incorrect. As a fair example of the quality 
of the English, we may quote from the title on the cover of 
the book, Dictionary for Electricengineering and Chemistry”; 
and, as another typical example, the rendering of Maschi- 
nenteil’’ by Piece of Machines." Among the errors noticed, 
on a cursory inspection, are:—*' Locomobile instead of 
portable engine, as a translation of Lokomobile "; ** brome ” 
instead of bromine ; telephone trumpet for receiver; aud, 
in place of the simple rendering, series resistance for 
“ Vorschaltwiderstand," we find “ resistance, reductor, resist- 
ance frame, resistance coil." In addition, there are printers' 
errors in the English. It is to be regretted that the work 
was not revised by an Englishman as well as by a Spaniard. 


Small Accumulators; how Made and How Used. An Elementary 
Handbook for the use of Amateurs and Students. Edited by PERCIVAL 
MARSHALL. (London: Dawbarn and Ward. Price 6d.) 


This is a small sixpenny brochure, and contains instruc- 
tions how to make a four-volt 14 to 2 ampere-hour pocket 
accumulator (which should be charged just before it is 
wanted, as the charge will leak through the damp lid“), and 
a 12-volt cell with a capacity of 32 ampere-hours. For those 
readers who may fail to produce with their own hands the 
battery they want, a list of ready-made cells sold by various 
firms is given, and to such students—who may possibly be in 
the majority—a perusal of the advertisements will doubtless 
also prove useful. The language is not as inaccurate as usual 
in books of this class, but “ the current which a cell will 
accumulate or store’’ is not a happy mode of expression. 
The glossary of technical terms, we are told in the Preface, 
was added by an A.J.E.E., who is chief instructor in electrical 
engineering in one of the largest suburban technical institutes. 
While recognising the difficulty in framing definitions of tech- 
nical terms which are intelligible to the non technical mind, 
we cannot forbear a smile at the following items : — 

Electromotire force—That which moves or tends to move electricity ; 
the electrical equivalent of mechanical pressure. 

Element — The active electrode of a cell. 
Pole Equivalent to terminal. 
Terminal -The connecting screw, by which a conductor is connected 


electrically. 
Resistunce—A self-evident term, applied to electrical friction. 


The Photo-Miniature : A Monthly Magazine of Photographie Informa- 
tion. No. 1, April, 1899. (New York: Tennant and Ward. London: 
Dawbarn and Ward. Price 6d.) 


This new magazine sets out with the intention of focussing 
all the essential information relating to practical photography 
at present dispersed over many publications. The first 
number deals with modern lenses, and is carefully adapted to 
the requirements of professional as well as amateur 
photographers. The optical problems involved are admirably 
elucidated. 


THE DECAY OF YULCANISED RUBBER. 


BY H. L. TERRY, F.I.C. 


The great increase in the last few years of tbe use of 
vulcanised india-rubber in the insulation of cables for electric 
lighting purposes seems destined to receive a severe check, as 
the rumours that have been current for sometime with regard 
to the failure of rubber-covered cables have been confirmed 
by the replacement of these by cables insulated not with 
hydro-carbons but with bodies less susceptible to oxidation 
and decay. To those familiar with the manufacture and use 
of vuleanised rubber goods there is nothing startling in this 
dénouement. ln no case can vulcanised rubber be said to 
have the property of perennial youth, using the term in its 
widest sense, and it will be noticed tliat in all the cases where 
rubber manufacturers give a guarantee as to the lasting 


power of their goods they always give a definite limit of time. 
In the majority of rubber goods no guarantee is given at all, 
for the simple reason that, as the articles in question are 
made of compounds and not of pure rubber, which makes too 
great a demand upon the purse of the buyer, a guarantee 
could hardly be given which would put the buyer and seller 
on equal terms, Certainly there are buyers whose grasping 
instincts lead them to expect guarantees on goods which are 
sold at a price much under what would be possible were they 
made of the best rubber, and it is to be regretted that the 
severe competition of the present day leads rubber manufac- 
turers to acquiesce with such demands rather than to treat 
them with the contumely they deserve. If I do not give a 
guarantee for so many years, the business will go to an oppo- 
nent who will do so,” said a manufacturer plaintively the 
other day to me. Now in such a complex substance as the 
modern india-rubber article produced at a low price, it is 
tying a millstone round one's neck to guarantee its life for 
specified term of years. This may be all very well in the cases 
of elastic thread or fine sheet goods, where rubber and sulphur 
are the sole components, and where the properties can be 
pretty accurately gauged from previous experience, but where 
new materials are used, or combinations of new and old 
materials, it is an extremely risky procedure to attempt to 
forecast the span of life of the finished ar.icle, especially as 
the conditions under which it is used and the influences to 
which it may be exposed are not matters of common know- 
ledge to him who is callea on to give the guarantee. This 
word “ guarantee,“ by the way, is rather loosely used in 
commercial circles, and in many cases it amounts to nothing 
more than an expression of confidence, and which the seller 
may be extremely diffident to express in definite terms on 
paper. However, I am going off somewhat on a side issue, 
and, to return more particularly to the subject expressed in 
my head-line, I may summarise my intentions by saying that 
I propose to bring before my readers the present state of our 
knowledge on this matter, together with some account of the 
labours of which this knowledge is the outcome. Not that 
such laboura have been Herculean in the demands which 
they have made upon the time of the investigators in this 
field for really considering the importance of the subject; 
the labourers have been few and their work desultory 
and inconclusive, but such as it is, it will, in the interests of 
possible future workers, prove useful and instructive. Spiller 
seems to have been the first whose attention wa3 strongly 
directed to the subject, and his experiments are described in 
a Paper before the Chemical Society (Jour. Chem. Soc. [2], 
iii., 1844). He showed that indiarubber which had undergone 
atmospheric oxidation consisted in part of a hard resin, 
containing 27 per cent. of oxygen. 

After a lapse of many years Burghardt (Jour. Soc. Chem. 
2nd, 1883) stated that this resin, found by Spiller, was an 
acid, was soluble in alcohol ether and benzene, and formed, 
with alkalies, soaps soluble in cold water. Burghardt also 
stated that another resinous body was produced by the 
oxidation of indiarubber, having different properties from the 
above, being insoluble in alcohol ether and benzene, and not 
being saponified by alkalies. He further said that sound 
rubber, which might contain up to three per cent. of the 
soluble resin, never contained any of the insoluble. Following 
this I, myself, in & Paper before the Society of Chemical 
Industry in 1889, as published in the journal of that date, 
referred casually to these oxidation products, though my 
Paper was concerned primarily with the resins naturally 
occurring in the different varieties of raw rubber as found in 
the market. I am not aware that other investigators on 
this subject have arisen, or at least their work is not to my 
knowledge available through the medium of the press. The 
subject, however, of these oxidation resins seems, in its relation 
to the lasting power of vulcanised rubber, to be of more 
than merely casual or scientific interest, and I have 
recently paid further att»ntion to it. On the present 
occasion it is not intended to go into chemical details or 
to weary the reader with arrays of figures more suited 
to a chemical journal: the present may be regarded as 
& general preliminary notice destined to pave the way or 
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rather prepare the mind of the non-chemical reader for the 
reception of more complex details. 

In referring to the decay of vulcanised rubber I have used 

the adjective purposely, and by no means redundantly, because 
it is a fact that pure unvulcanised rubber has a very much 
longer life than has the vulcanised product. Whatever may 
be the exact stages in which the catastrophe is brought about 
there can be no doubt that the primary cause of decay is the 
free sulphur in the goods, and the principal agents in causing 
the sulphur to exert this inimical action are sunlight and 
oxygen. Exposure to continued heat will also rapidly cause 
vuleanised goods to decay. The first result noticed in all 
these cases is a softening, then a hardening of the surface of 
the rubber, which soon loses its elasticity and becomes hard 
and brittle. When the oxidation has proceeded to a final 
stage, the rubber can be ground into powder with a pestle and 
mortar. In this stage it contains a good deal of the insoluble 
resin described by Burghardt, and but little of the softer resin 
of Spiller. Now as pure unvulcanised rubber is not found to 
contain these resins, it is clear that the sulphur, probably in 
the form of sulphuric acid, is the main cause of their forma- 
tion; and the problem how to render the sulphur incapable of 
acting in this injurious way suggests itself as one which is 
worthy of very earnest attention. The free sulphur may 
not, of course, be entirely to blame; the combined sulphur may 
also act inimically. I say this, becausa it is well known that 
black elastic thread decays and goes hardin the same way that 
the grey thread does, and in the former case the free sulphur 
is, or is supposed to be, all removed by boiling in caustic alkali. 
However, the free sulphur is probably not all extracted by the 
alkali, and the action of the latter in rendering the surface of 
the rubber more amenable {o atmospheric oxidation may cause 
the small quantity of free sulphur that is left in the black 
thread to do as much damage as does the large quantity of 
free sulphur in the grey or undesulphurised thread. In all 
investigations of this sort it is of the first importance to be 
sure that you are dealing with pure rubber and not with an 
admixture, and elastic thread is therefore the best substance 
to work on, being, as it is, almost the only indiarubber 
article that has not been adulterated in some form or other. 
Some years ago, the numerous cases where elastic webbing 
had gone rotten, formed the subject of investigation, and the 
evidence seemed to be conclusive that oxide of copper used in 
the dyeing of the cotton or silk was the primary cause of the 
mischief. Not that copper was present in every case of decay, 
but there was decay whenever copper was present, and the 
discovery proved opportune and important in regard to other 
applications of rubber, such asin the waterproofing of textures 
and in the manufacture of electric cables, of which more anon. 
The exact way in which the copp2r oxide acts is rather 
mysterious, nor is the oxide the only delinquent, as both the 
metal and the various salts act in a similar manner. The 
fact that the metal is injurious to a high degree is, however, 
enough for the practical man, and advantage is taken of the 
knowledge to prevent, as far as possible, both in the manu- 
facture and use of indiarubber, any contact between the 
hydrocarbon and the metal. Grease of any kind is also very 
destructive to rubber goods, its chief action being to soften 
the surface and render it in a state to absorb more readily the 
atmospheric oxygen. It is important to recognize this, 
because otherwise it may seem difficult to reconcile a custom 
which prevails in the trade of mixing oil with the rubber in 
the manufacture of certain classes of common goods. Oil is 
only injurious under certain conditions, and a failure to 
recognise this has proved a stumbling block to chemists who, 
with insufficient knowledge of the subject, have sought to 
explain certain cases of the decay of rubber goods. 


I remember a case in which it was gravely argued in a court 
of law that fatty matters had no injurious effect on rubber, 
the chemist having arrived at this conclusion from enclosing 
a piece of rubber in solid fat for a certain length of time. 
In this case the excess of fat protected the rubber from 
atmospheric influences, whereas a slight greasing of the surface 
would have accelerated the injurious action of the oxygen. 

I have now briefly referred to the principal agencies which 


determine the life of vulcanised rubber, viz., copper, grease, ! 
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heat, light and air, and sulphuric acid, the product of the air 
and light upon the free sulphur in the goods, and it may now be 
of interest to discuss these agents more particularly in reference 
to rubber-covered cables. Naturally, the readers of The 
Electrician may be presumed to be familiar with the con- 
struction of such cables, so no definition will be necessary. 


That the injurious action of copper on rubber is recognised 
to the full by the cable maker is clear from the fact that the 
copper wires are always tinned, but what does not seem to be 
so fully patent to the cable maker is the general inadequacy 
of this tinuing to fulfil its destined object. Whether it is due 
to too thin a coating of tin or not I am not prepared to say, 
but the great number of cases in which the rubber sheet 
covering the wire is found rotten by the action of the copper, 
shows that the tin is anything but au adequate preservative. 
No doubt the sulphur in the vulcanised rubLer covering has a 
good deal to do with it. This sulphur is supposed to go no 
nearer the wire than the separator, but how often do we find 
that it goes through all the rubber to the copper. I have 
found that not only was the first covering of fine sheet rubber 
destroyed by sulphide of copper, but the s3parator also, and 
this being so, I had no difficulty whatever in understanding how 
certain cables had proved unsatisfactory. Now it is quite clear 
that this formation of sulphide of copperis not prevented in prac- 
tice as it should be, and the matter seems to call for urgent 
attention. That a bettertinning would put things right I am not 
inclined to assert, but it seems very probable, and if, in 
addition to this, the fine sheet was put on rather more thickly 
and was not so attenuated, there would be every reason to 
expect lesa complaint in the future of the formation of sulphide 
of copper. In whatever way this is to be brought about there 
can be no doubt that it is of the first importance for the makers 
of vuleanised rubber cables, as there seems every reason to 
suppose that the growling which has taken place of late with 
regard to the failure of some of these cables, will react 
injuriously upon the prospects of the trade. Rubber, as we 
have said, has but a limited life at the best, and it is 
important to defer its final break-up by all possible means, 
especially when the rubber enters into competition with 
such inert substances as asphaltum and paper. From 
a knowledge of what is going on in other branches of 
the rubber industry, I find it difficult to avoid a suspicion 
that close competition has had a bad effect on the cable manu. 
facture. Passing over the cut sheet economy, which has been 
already referred to, the separator and vulcanised rubber 
mixings would, in many cases that have come under my 
notice, be all the better for containing more rubber and less 
of material which makes but a sorry substitute for it, and it 
is an unfortunate thing that price has come to be such a 
prominent consideration in this manufacture. Compared 
with the effect of the copper, there is, in the case of cables, 
little to be apprehended from the other influences mentioned 
as destructive to rubber, except, perhaps, heat. Prolonged 
exposure to temperatures above the normal has a destructive 
influence, and this, in some cases, may explain the early 
failure of rubber-covered cables. Grease, light, and air have 
practically no opportunity of arresting an evil influence, and 
the decay of the rubber by the action of sulphuric acid formed 
in situ requires more proof before it can be considered in the 
light of a fact. 

Of course, in the case of cables, as in other classes of rubber 
goods, we must exercise due caution in assigning the cause for 
deterioration. A great many different substances enter into 
the composition of the insulation; a great many processes 
have to be gone through before the cable is ready for use, and 
it is consequently not at all easy in many cases to say to what 
the blame should be attributed. However, when we hear of 
cables going wrong, and find that the rubber is decayed, and, 
moreover, contains salts of copper, there need be little 
hesitation in holding the copper to blame. In the absence of 
free sulphur, no doubt the influence of the copper would not 
be so marked, though, as Prof. Dewar has shown, the metal 
itself has a destructive action on rubber. It would, therefore, 
seem important to reduce the free sulphur in the vulcanisinz 
rubler to the lowest figure possible, though this naturally 
means a longer time for vulcanising and the consequent 
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submission of the rubber compound to a rather severe strain. 
If this compound contained much good rubber it could stand 
this strain, but, as common material seems to be much used, 
it would be of doubtful expediency to submit it to a long 
vulcanisation. Altogether, seeing how little progress has 
been made in the rubber irade generally in the way of 
vulcanising with the theoretical amount of sulphur, it would 
be somewhat Utopian to expect perfection to be attained at 
once in this respect in the cable manufacture, though the 
point is one which certainly demands attention. In the light 
of the known fact that all vulcanised rubber goods have but 
& limited life, any progress which cau be reported in the way 
of prolonging that life must be of interest to the consumers 
of such goods. The producer may see in this the prospect of 
& lessened demand, but at the same time to get & name for 
the durability and lasting power of his goods is the aim of 
every manufacturer. This reference to the subject of the 
decay of vulcanised rubber therefore needs no apology, even 
if the sinister rumours as to the failure of electric cables are 
the product of imagination rather than of fact. — 


PICTURE TELEGRAPHY. 


The Electrical World, of New York, has D the following 
further particulars with regard to the “ telediagraph " mentioned in 
our last issue :— 

* Last spring the New York Herald experimented with the Hummell 
system of picture telegraphy, aud recently the eame journal has been 


Fic. 1.— Fac-simile of Record, 


making experiments with an improved form of the Hummell 
apparatus, in connection with the Chicago Times-Herald, St. Louis 
ublic, Philadelphia Enquirer, and Boston Herald. The apparatus 
consists of a receiver and transmitter similar in appearance and in 
mechanism. The picture to be transmitted is drawn on a heavy piece 
of metal foil, the lines of the drawing being made with an insulating 
ink. The foil is then secured on the circumference of a horizontal 
cylinder on the transmitter, the cylinder being of about the size of a 
typewriter rubber roller. There is a similar cylinder on the receiver, 
on whose surface is clamped the paper upon which the drawing is to 
be reproduced ; over this is superposed carbon paper, which is 
covered in turn by a sheet of thin paper. A stylus actuated by an 
electromagnet is adjusted close to the surface of the latter, and each 
time a current is passed through the electromagnet the stylus is 
forcibly pressed against the moving surface of the cylinder, and a 
correspondipg mark is made on the two sheets in contact with the 
carbon paper; the outer sheet serves merely to offer a smooth surface 
to the stylus, and to enable the operator to see that the picture is 
being properly reproduced. í 
“The transmitting cylinder passes under a similar stylus, which 
latter closes the circuit between the receiving and transmitting ends 
when it rests upon the foil, and opens the circuit when it passes over 
the lines drawn with insulating ink, in the latter case actuating the 
stylus magnet at the receiving eud, which leaves a mark on the paper 
of the receiving cylinder in the form of a line corresponding to the 
width of the insulation over which the transmitting stylus is passing. 
The stylus at cach end of the line is simultaneously advanced at the 
end of each revolution of the cylinders by a screw of small pitch. 
From the description it will be seen that if the surface of the coil on 
the transmitting cylinder were entirely insulated, the receiving 
stylus would merely draw a number of parallel lines on the paper 


corresponding to the turns of the screw, and separated a distance 
corresponding to the pitch of the screw and the angle through which 
it is turned at each operation. Four different rates of advance may 
be given to the stylus, corresponding to as many different angles of 
advance that may, by appropriate mechanism, be given to the screw. 

“The two cylinders have synchronous motion, so that all the 
marks or lines on the receiving cylinder correspond to widths of 
insulating ink traced over on the transmitting cylinder. Synchronism 
is obtained as follows :— Connected with both receiver and trans- 
mitter is an electric motor which at the end of every revolution of 
the cylinder raises a weight, which acts on a clock train when 
falling, and thus gives motion to the cylinder. At the end of each 
revolution of the transmitting cylinder a contact is made, which 
locks for an instant the receiving cylinder when it arrives in a 
position corresponding to a similar position of the transmitting 
cylinder. Thus it will be seen that each cylinder begins its 
revolution from identical positions, and at the same instant, and as 
the clockwork of both receiver and transmitter are duplicates, 
approximate synchronism is maintained during a revolution. 

“ Owing to the use of carbon paper, the lines made by the receiver 
are of considerable width, with the consequence that the resulting 
icture does not have the appearance of being made up of parallel 
ines, a3 in the case of reproductions by the original Caselli picture 
telegraph, of which the system described is a modification. The 
Hummell apparatus appears to be entirely practicable, the simplicity 
of its synchronising mechanism giving it a great advantage over 
former types of Caselli picture telegraphs. The apparatus has been 
worked duplex with success. In one instanee, a few days ago, a 
picture was sent from New York to St. Louis while one was being 
received from the same place in New York, the latter picture in 
addition being received simultaneously at Boston. A view of the 
transmitter is given in the accompanying engraving, and also a 


Fic. 2.— Transmitter. 


facsimile cf a picture received at New York, which is reproduced 
from the original sheet without retouching." 

Our contemporary also states that the time necessary to transmit a 
picture is somewhat more than half an hour. 


JACKSON ELECTRIC LIGHT AND POWER PLANT. 


Messrs. P. R. Jackson and Co, of Salford Rolling Mills, Man- 
chester, have recently published an exhaustive general catalogue and 
price list of their special types of electrical and general engineering 
plant. The Salford Rolling Mills were established in 1840, and a 
few years ago electrical engincering was added to the already 
extensive business in tke manufacture of railway tyres, machine 
moulded iron and steel tooth wheels, piston rings, &c. The new 
electric plant shops have been well equipped with up-to-date 
machine tools and instruments, and the firm report an increasing 
demand for dynamos, motors, switchboards and general electric light 
and power plant. 

The use of hauling machinery for secondary haulage is now 
receiving considerable attention, as it js recognised that by the uae 
of this machinery a great saving can be effectel on old methods. 
We illustrate in Fig. 1 a double-drum electric hauling machine of 
substantial design. These machines are made for speeds of from 5 
to 8 miles per hour for either belt or rope driving, and for from 
21 HP. to 110 H.P. on rope, and 32 to 147 approximate horse- 
power to drive hauling gear. In the catalogue under notice 
considerable space is devoted to illustrations and descriptions of 
electric haulage aud winding machinery and electric engines 
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for use with continuous rope, main and tail, and simple haulage, 
with single or double drums. The assistance afforded contractors 
and others specifying for this class of machine for various classes of 
work is very complete, and includes tabies and diagrams of arrange- 
ment and connections of plant, conductors, &c. 
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given on page 288 on the use of electric pumping machinery in fire 
extinguishing. 

Fig. 3 shows the mechanism of the Jackson-Mensing are lamp, 
for which simplicity of design is especially claimed. The entire 
absence of clockwork, dashpots and Be similar devices, makes the 
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Fic. 1. Jackson Double- Drum Electric Hauling Machine. 


Fig. 2 shows a three-throw vertical pump driven by an electric 
motor, through spur gear, which can be driven by belt or rope, or 
direct with spur or worm gearing. It is claimed that these three- 
throw pumps take up less floor space than those of horizontal type, 
and are somewhat cheaper to build. The section of the catalogue 
devoted to the increasingly important subject of electric pumping 


Fic. 2.— Three-Throw Vertical Pamp. 


Jackson-Mensing lamp a cheap one to manufacture, and liability to. 
derangement is minimised. The mechanism of the lamp consists of 


| 
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Fia. 5. — Mechanism of the Jackson-Mensiug Arc Lamp. 


machinery is also accompanied by helpful tables and data for the use 
of those requiring this class of machinery, and due attention is called 
tothe necessity for an ample margin being allowed above the bare 
calculated power for driving these machines, and to the import. 
ance of efficient lubrication and inspection. A useful diagram is 


a small shunt solenoid, a brake wheel in a swinging carriage, and a 
wire brake with brake lever. 

The catalogue forms a substantial volume of about 400 large quarto 
pages, is profusely illustrated, and forms a very complete general 
plant price list for electric light and power contractors, consultants, &c. 
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PHYSICAL SOCIETY. 


At an ordinary meeting held May 12, 1809, Prof. Perry, vice- 
president in the chair, Dr. LEHFELDT read a note on 


“ The Vapour Pressure of Solutions of Volatile Substances.“ 


The change in vapour pressure of a solvent due tothe solution in 
it of à small quantity of volatile material has been calculated on the 
basis of Raoult's rule for the corresponding case of a non-volatile 
dissolved body. The author has interpreted the formula of Nernst 
in the following words: — When a small quantity of volatile sub- 
stance is dissolved in a liquid the vapour pressure of the liquid is 
altered in the ratio of the molecular fractional amount of solvent in 
the liquid to that in the vapour. In order to test this formula it 
has been applied to the results of experiments made on four series 
of liquids, .viz. :—Alcohol with benzine and toluene, and carbon 
tetrachloride with benzine and toluene. In the case of normal 
solutions such as carbon tetrachloride in toluene, carbon tetra- 
chloride in benzine, and benzine in carbon tetrachloride the 
agreement between the observed and calculated values of the per- 
centage composition of the liquid was remarkably good. In the 
case of toluene in carbon tetrachloride the solution contained about 
29 per cent. of the dissolved body, and as the range of applicability 
of the formula had probably been exceeded the agreement was not 
20 good as in the previous examples. The mixtures containing 
alcohol show maxima of vapour pressure, and on this account the 
departure from the formula is so much more marked that it is 
impossible to apply it except in the case of very dilute solutions. 
The temperature used throughout the experiments was 50 C. 


The SECRETARY read a note by Prof. W. B. Morton and Dr. 
BanTow on the discussion of their Paper on 


The Criterion for an Oscillatory Discharge of a Condenser.” 


In the discussion which followed the reading of the Paper it was 
pointed out that the result obtained, viz., that on taking into 
account the distribution of the current in the wire, a condenser 
having the critical capacity on the simple theory gives an oscillatory 
discharge—seems to be contradicted by the well-known fact that the 
resistance of the wire is greater, and the inductance less, for oscilla- 
tory than for steady currents. The explanation of the apparent 
paradox is to be found in the effect of the damping on the induct- 
ance. When the damping is great and the frequency small, as in 
the neighbourhood of the critical case, what may be termed the 
equivalent inductance becomes greater than the steady current 
value. It is shown that this increase in L outweighs the 
increase of R in its effect upon the criterion for oscillatory 
discharge. An examination of the expression for the equivalent 
inductance in the case of iron shows that it is greater thau the 
steady current value if the ratio of one amplitude to the next is 
greater than e "/^? where n is the frequency of the oscillation. 
Since the decrease of L with the maintained oscillations is due 
to a surface concentration of current it is suggested that there must 
be an axial concentration in the case of damped vibrations. Follow- 
ing the method of Maxwell for determining tlie current density at 
a distance from the axis of a wire, an expression for the current 
was introduced containing a damping coefficient. The quasi- 
amplitude of the disturbance at any point in the wire was thus 
obtained, An examination of the result shows that making the 
damping zero indicates a surface concentration. If, on the other 
hand, the damping is great the expression for the amplitude 
increases as the distance from tbe axis decreases, and we get an 
axial concentration. Assuming sufficient damping to produce this 


effect it is shown that as we go through the point rea, where 


^ 

a is the radius of the wire, we pass from a greater value of 
current density in the inner parts to a less in the outer than 
would correspond to a uniform distribution throughout the wiro. 
From general reasoning the authors think that if a rapidly- 
damped disturbance ts propagated into a wire from its boundary, 
and if the oscillations are slow enough to allow the current to 
penetrate to the core, we should expect to find an axial concentra- 
tion in the latter stages of the phenomeron. 

Dr. LEHFELDT said that Prof. Lodge had pointed out, at the reading 
of the Paper, that the solution the authors obtained changed character at 
the critical resistance. As this point had not been considered in the note, 
he supposed: that the change in character made no difference to the results 
obtained. 

The CHAIRMAN expressed h's interest in the proof of the existence of 
an axial concentration. 


Mr. ADbENEROOKE exhibited and described a 
Quadrant Electrometer for Application to Alternating 
Current Measurements. 


The author has substituted for cylindrical quadrants two sets of flat 
plates, the top set being adjustable. In this way the range of the 
instrument is considerably increased. The ability to remove one or 
more of the top quadrants makes the needle very accessible. By 


lowering the needle cn to the bottom quadrants and then bringing 
down one of the top plates, the instrument can be carried witb 
safety. One of the top quadrants can be worked up and down 
by a worm gear, and by this motion the ‘‘electrical zero” of 
the electrometer is obtained. The suspension consists of a flat 
phesphor-bronze strip, the torsion of which is found to be 
perfectly uniform, there being no fatigue effect. The case of the 
instrument contains windows so tbat the needle can be viewed 
from two directions at right angles, and there are screw motions 
to centre the needle with respect to the quadrante, To reduce 
the effect of air convection currents upon the needle, the inaide 
of the case is lined with cotton velvet. The quadrants are 
Supported on brass bars passing through long ebonite sleeves in 
the bottom of the instrument. ‘This gives good insulation without 
the use of sulphuric acid, and there is no Leyden jar or con- 
denser in connection with the needle. When using the electro- 
meter idies'atically with the finest strip, a light needle, and the 
quadrants one-tenth of an inch apart, a difference of potential 
of one volt will produce a detlect'on of about 5mm. upon a 
screen two metres distant. Using the instrument hetero- 
statically with 100 volts on the needle, one-fifth of an inch 
between the quadrants, and half a volt acting across them, a 
detlection of 200mm, can be obtained. This sensitiveness is about 
twelve times as great as that got from instruments designed by 
Kelvin, Mascart and Hava. Mr. Addenbrooke then showed how, 
in conjunction with a voltmeter and an ammeter, it was possible 
with his instrument to determine all the factors of an alternating- 
current system. The increased sensitiveness of the electrometer 
renders it possible to measure currents of any magnitude with a 
very small waste of energy. 

Mr. GASTER pointed out that the measurement of self-induction with 
an electrometer could only be carried out practically if the current curve 
was a sine curve. He said that in curves obtained from a Ganz motor a 
correction amounting to 7 per cent. had to be applied. 

The CHAIRMAN said that even if the curve obtained was a sine curve, 
the electrometer was never used in this country for measuring reli- 
induction. 

Prof. HERSCHELL asked if it were possible to adjust the quadrants 
after the needle had been charged. 

Mr. ADDENBROOKE then purposely disturbed the position of the 
adjustable plate, and after charging the needle, reduced the detlection to 
zero by the worm gear. The author said that for high voltages the curve 
of calibration was different to that obtained from the ordinary formula. 

The CHAIRMAN said that this discrepancy was probably due to want 
of perfect symmetry. In a Paper read before the Royal Society by Perry, 
Ayrton and Mather, it was shown that the presence of the guard around 
the mirror of au ordinary electrometer was sufficient to atiect the needle 
when working with high voltages In working with the plates very close 
together, he was afraid the symmetry would be liable to be disturbed by a 
slight tilting of the needle due to electrostatic attraction. 

The AUTHOR observed that the plates were only very close together 
when working with low voltages. 


— — — iid — — _§_— 


PROGRESS OF ELECTRICALJENGINEERING IN 
NEW SOUTH WALES. 


In his Presidential Address to the Electrical Association of New 
South Wales, Mr. A. C. F. Webb gave an interesting review of the 
present. position of the electrical industry in that. colony, and made 
reference to other matters of current interest. We reproduce portions 
of the address from the report given in the Australien Mining 
Standard :— 

The electric supply stations number in all 16 large and small. Of 
these 16 stations, six are under the direction of the municipal 
authorities, and the remainder are in the hands of companies or 
private individuals. Eight are in Sydney or its suburbs, and eight 
in the eountry— Moss Vale, Penrith, Young, Lambton, Newcastle, 
Tamworth, Hillgrove, and Breken Hill The positions ef the 


Name of station. b Max. current. Consumers. Capacity. 
! 6,400 1,910 i 80 "S 
Palace. coti 6.500 1,600 40 225 kw 
Empire | 2,054 230 17 65 „ 
Redfern .......... - 4,559 1,270 160 240 „ 
Napoleon-streect ... ^ 724 200 7 215,, 
e 1,533 230 14 72 „ 
Imperial Arcade ... 2,812 | 640 | 8 75 . 


There are in this colony approximately, as lar as i can ascertain, 
about 70 isolated eleetric light plants in addition, aggregating more 
than 1,500 H. P., with an equivalent of about 31,000 8-c.p. lamps con- 
nected thereto. There is practically no progress to report. with 
regard to the Sydney municipal electric lighting scheme, beyond a 
certain amount of discussion in the council, and the formation ofa ^ 
committee to take evidence. Since the Sydney Council's Electric 
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Lighting Act was passed three new central electric supply stations 
have been erected within the city boundaries, and are now supplying 
an equivalent of 11,000 8 c.p. lamps, with a total ultimate capacity 
of 412 kilowatts. The central stations previously in existence can 
account for additional consumers to the extent of at least 4,000 8 c.p. 
lamps, and new isolated plants foranother 1,000, ora total oſ 15,000 8c p. 
lamps, which might have been connected to the council's mains, and 
which now means so much loss of revenue and increased cost of 
compensation if the Sydney council do as the Melbourne council 
found it necessary to do, t.e., buy out their rivals. 

It is an unfortunate fact that out of the large electrical output 
mentioned above, from central supply stations and isolated plants, so 
small a portion is utilised for motive power, the number of electric 
motors used in New South Wales numbering not more than about 
three dozen, exclusive of tramway work, and also not including fan 
motors, and the aggregate horse-power but slightly exceeding 170. 
Of this total only some 15 H.P. is to be found supplied with current 
from central stations. However, the tendency to utilise electric 
motors appears to be steadily growing, and it is worthy of note that 
the past bes has been responsible for nearly half the total number 
and for about 80 per cent. of the total power. In this direction it is 
very satisfactory to record the action of the Metropolitan Water and 
Sewerage Board in adopting electric motors wholesale in connection 
with their low level sewerage pumps. The complete success attained 
by the trial plant at Double Bay demonstrated. clearly that it was 
absolutely the only method to adopt. 

The development of electric power for mining purposes, though 
still very slow, has shown some improvement, the Sunlight Gold 
Mining Co, at Hillgrove, having installed electric motors for hoist- 
ine and ventilating, and the Lithgow and Clifton Collieries have each 
n in an electric pupa plaut. The Co-operative Colliery, at 

vewcastle, has had an electric pump working satisfactorily for many 
yeara, and for a long time was unique in this respect. 


After a review of the advantages and difficulties in the application 
of electrical power distribution in workshops, Mr. Webb refers to the 
question of power absorbed by various machine tools. The following 
figures had been culled from various sources, and all of actual 
practical tests :—A 6lin. lathe, driven by a 5 H. p. motor, carrying 
a cast iron roller 35 inches in diameter, and making one revolution 
in Imin, 25sec., took from 1 to 1:1 H. P., just turning round without 
any cut; with what is termed in the test as an average cut, 2]io. 
wide, rin. deep, from 2:5 to 3:4 H.P. was absorbed ; when making 
an excessive cut, 23in. wide and stin. deep, it took from 2˙8 to 
4:8 H. p. Another instance given took 10'4 H. P. to start the roll 
turning, and kept it turning with an expenditure of 1'4 H.P. Two 
multiple drills driven from the same motor required 4'4 H P. to run 
them light, 16:3 H.P. when drilling six uin. holes in the web of 
a rail Jin. thick, and 20:7 H. P. when drilling six holes of the same 
diameter in the web of a rail din. tbick ; a power punch for rails, 
running at 34 revolutions per minute, required 379 H. P. to start it 
on account of the heavy fly-wheel, and only from 1:8 to 3 n.r. to 
keep running when punching three lin. holes in neck of rails zin. 
thick. In wood working, the power will vary very much with 
the kind of wood that is being operated upon, as the following 
example will show :—A circular rip saw, 34in. in diameter, 
running at 1,500 revolutions per minute, took 3:2 H.P. running 
light, 12:8 H.P. ripping seasoned heart oak Gin. thick, feed 10ft. per 
minute; ripping seasoned white pine 64in. thick, feed 15ft. per 


minute, 9:4 Hf. p.; and 107 H.P. when ripping seasoned yellow pine, 


Qin. thick, feed 45ft. per minute. A boring machine, taking 1 9 H.P. 
idle, required 2:2 H. P. to bore a lin. hole in oak with a feed of 33in. 
in five seconds, and the same power to bore a 1gin. hole in oak, the 
feed being lin. in seven seconds. A cylinder planer required the 
same expenditure of power, i. e., 3:6 H.P., planing pine, cut yin. 
deep, 18in. wide; aud planing oak, cut 5g in. deep, 6Bin. wide, the 
feed being the same in each case, 11ft. per minute. 


Another disappointing result of the past year is the continued 
postponement ot the much-needed General Electric Lighting Act 
As long ago as the year 1890 a Bill was drafted for this purpose, but 
went no further. In 1897 a deputation from this Association, ih 
conjunction with the PE deed Association, waited on the Acting 
Colonial Treasurer, Mr. Brunker, with a view of urging the necessity 
of the introduction of legislation on this importaut question, and 
were met with the apparently satisfactory answer that a Dill had 
already been prepared, and would shortly be introduced as a Govern- 
ment measure, but it has not seen the light of day up to the present. 
Again, iu September of last year, as your president, I endeavoured 
to persuade the Postmaster-General, who has charge of the matter, to 
have this draft Dill put down for the forthcoming session as an item 
of Government programme, only to be again met with the news that 
still another Bill was being drafted. Since then Federation has 
swamped the Session, but we must use our best ellorts, individually 
and united, to obtain this much needed legislation. That it is much 
necded js evidenced, amongst other things, by the fact that several 
county municipalities have contemplated joining forces in order to 
get a Bill through for their own particular requirements. With an 
Act already in force, as it should be, all that would be necessary 


would be for each of these various municipalities to make application 
in the ordinary way for Provisional Orders. 

A source of gratification, however, lies in the increase in electric 
traction and the announcement of the authorities of their determina- 
tion to adopt electric traction on the whole of the Sydney tramway 
system, and to proceed at once with the work of conversion. During 
the year new lines have been opened for traffic as. follows :— 
Willoughby, with 3 miles 5 chains of track, including 52 chains of 
double line and one loop; and Rose Bay, with one mile 23 chains of 
track, including three loops ; or a total addition of 5 miles of single 
line, making 9 miles 3 chains in all now open for traffic. The total 
number of cars now in use is 17, of which number 12 are in use at 
North Shore and 5 at Rose Bay, one of the latter being an experi— 
mental car. The additions also include a considerable amount of 
new plant. The car mileages for the month of February this year 
and last year were as follows: — 


1898. 1899. 
North Shore (tram miles) ..... ... 8,858 . 14,133 
North Shore (car miles)............ 10,084 4 17,872 
Rose Bay (car miles). . ; Nil 5,559 


A considerable amount of work has been accomplished on the 
George-street line, including the laying of the three miles of double 
track, and fair progress in the construction of the power house. 
Another matter, in connection with the past year's work, is the 
endeavour I have made in conjunction with my colleagues in Victoria 
and Queensland to draw up a set of fire insurance rules which shall 
be adopted, if not in the whole of the colonies, at least in the three 
most important ones, and we hope that when we have accomplished 
our task we shall be able to persuade the other colonies to come into 
line with us in this matter. At present the rules in Qaeensland and 
New Zealand are identical with those in this colony. A point to 
which I have not yet alluded is the increase of electric lighting on 
the numerous ferry steamers plying in the harbour. Needless to say, 
all those most recently built are fitted throughout with electric light, 
and many of the older boats have followed suit ; some twenty in all 
are now electrically lit, and the number will shortly be increased by 
the three new steamers now being built. 


I now propose to follow still further in my predecessor's footsteps 
by taking up briefly some special subject, and I have chosen the 
question of the electric lighting of special risks, more especially 
freezing and chilling chambers. In earlier days freezing chambers 
were fitted and wired in almost exactly the same manner as ordinar 
dry dwelling-houses or buildings would be, and the general result 
was that continued repairs were found to be necessary. The difficulty 
of keeping up any degree of insulation was found to be due to 
moisture accumulating in switches, fuses, lamp-holders, &c., and in 
casing carrying the wires. The immediate result of the leakage in 
switches, &c., was not so easily apparent as in the case of the lamps 
and lamp-holders. In the latter case lamps were found to burn out very 
quickly owing to the moisture penetrating the plaster in the caps, and 
burnt-out lamp-holders were of frequent occurrence. With regard 
to the conductors themselves, notwithstanding that the wood casings 
were often saturated, strangely enough very few short circuits seem 
to have occurred, but the wires in several instances have been found 
eaten quite away. Better results were attained in those places where 
the wires, instead of being put in casing, were attached to insulators, 
but even this system developed a special trouble of its own, as the 
rooms in almost all cases being very low the wires were found to be 
very convenient to hang meat-hooks upon. The first difficulty was 
overcome by cutting up the circuits and removing all ewitches and 
cut-outs to the outside of the freezing chambers, and grouping them 
together on distributing boards, which had the additional advantage 
of concentrating the points of junction. In most instances in the 
freezing chambers, as long as the very low temperature existed and 
the wires, &c., were surrounded with snow and ice, matters 
used to seem all right, bnt the faults very quickly developed 
when the rooms were thawed aud the ice and snow melted, and the 
whole place was running with water. On the other hand, in the 
chilling rooms and air-locks, or ante-chambers, where there is always 
a larger quantity of moisture about, arising from the newly-arrived 
carcases in the chilling rooms and from the opening and shutting of 
doors in the air-locks, the faults are more quickly developed and are 
more apparent. The next development was the use of lead-covered 
conductors, but even lead.covered wires in many places did not 
answer at all satisfactorily. In fact,in freezing works, where a brine 
circulation system is used, the lead-covered wires seemed to go even 
more quickly than ordinary vulcanised rubber insulation, for when 
once the lead was attacked the salts formed seemed to act on the 
insulation, Especially was this the case in one freezing chamber, in 
which the casings containing the wires were attached to iron girders, 
and the brine tanks were immediately above, and apparently some 
what leaky, as they all seem to be, with the result that the lead was 
completely eaten away in many places, notwithstanding the coating 
of prepared tape, the insulation was rotted, and even the conductor 
had disappeared. "here is no doubt that galvanic action between 
the iron girder and the lead, assisted by the brine, had been mainly 
responsible for these faults, asin other placea, though the casing had 
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evidently been subjected to leakage from the brine tanks, the lead 
was intact. In another part of the same works, where the conductors 
had been merely cleated to the ceiling and were more or lees covered 
with snow, practically no trouble had been experienced, but where the 
conductors were in casing ina corner of the ante-chamber, faults devel- 
oped in severalofthe conductors. On one occasion a separateconcentric 
conductor was run to each lamp from a cast-iron junction box, placed 
either completely outside the Been chambers or in the air-locks 
or ante-chainbers. The conductor in this case was insulated with 
Fowler-Waring compound, lead-covered and armoured, and the 
armouring protected with a prepared jute covering. The junction 
boxes, which were manufactured in the colony, were of cast-iron, 
lined with ruberoid ; a separate slate slab was used for each pole, 
mounted on two pillars, so as to keep the slabs entirely free from the 
sides or bottom of the box ; all the conductors were brouzht into the 
box through stuffing boxes. This method has been very successful, 
but is expensive, and to be really complete all lamps should be in 
water-tight fittings, as there is still slight trouble occasionally 
with the lamps, owing to the moisture getting into the plaster, 
though no trouble has been experienced with the lamp-holders. 
On making an insulation test on completion of the work, and 
after it had been subjected for some time to the action of the 
moisture and low temperature (I may mention that the whole of 
this work had to be carried out while freezing was going on, and in 
some instances the temperature was as low as 10°F.) only one fault 
was discovered, the conductor having been pierced in some way, and 
there were 200 circuits in all. One disadvantage found, which was 
not anticipated, was that the insulating material, having a very low 
melting point, would run out through the lampholder, in some 
instances after the lamps had been burning for some time. This only 
occurred where the lamps were suspended, and possibly may have 
been partly due to excessive heating of the holder. The latest 
system IL have adopted, but have not vet had a trial of, is the running 
of all conductors within the freezing chambers in iron tubes with an 
insulating lining, with cast-iron junction and outlet boxes, and 
watertight fittings. 


THE STARTING OF ROTARY CONVERTERS. 


The rotary converter being—so far as its relation to the alter- 
nating-current system with which it is connected is concerned—a 
synchronous motor, is subject to the peculiar difficulties of the 
latter in starting, modified by several factors due to its own com- 
parative complexity, the presence of a commutator, &. Where 
the machine is used to deliver power from a direct-current system 
toanalternating current systemthere is no questionof the most satis- 
factory method of starting, which is as & shunt-wound, direct- 
current motor, with the customary resistance inserted in the arma- 
ture circuit while the speed is low. When the machine delivers 
power from the alternating to the direct-current side it may be 
started in the same way, provided there is another independent 
source of direct current, such as a storage battery, another rotary 
or a mechanically driven, direct-current generator, the supply of 
current from which can be depended upon. S» satisfactory is this 
method of starting, and so comparatively unsatisfactory is the start- 
ing effected from the alternating side that in many instances ro!aries 
necessarily fitted with arrangements for starting from the latter, 
owing to the possible absence of direct current, are also fitted with 
starting boxes, by which they may be started as direct-current 
motors whenever the conditions allow it. As the only load against 
which they must start is their own friction, the starting box becomes 
very simple, a variable resistance being unnecessary, as a fix«d 
resistance may be chosen sufficiently high to prevent a current so 
heavy as to disturb the system being drawn when the circuit is 
closed with the rotary armature at standstill, and yet sutliciently 
low to bring the machine up so near to speed against its friction 
load that the resistance may be short-circuited in one step without 
disturbance of the regulation or injury to the converter. With any 
such means of starting there must be used some method of indi- 
cating synchronism, such as the common phasing lamps. The 
adjustment of the machine to synchronism is most effectively 
accomplished by manipulating the field rheostat, which varies the 
speed of the machine with precision, since it is running as a 
siunt motor. 

In the majority of places where rotary converters are used they 
. are the only sources cf direct current; hence, when shut down, 
there is no means of starting them, except by the use of alternating 
currents. There are, in general, three methods of accomplishing 
this result. The Westinghouse Company prefers the use of a 
separate starting motor of the induction type, this motor being 
of small size compared with the converter itself, as its only 
load is the friction of the latter. The rotor of the starting motor 
is generally mounted directly on an extension of the converter 
shaft, and the starting motor is wound with a smaller number 


* From the Electrical World T New York: 


. synchronising itself. 


of poles than the converter, in order that with the slip due to 
the load it shall bring the latter up to or slightly above synohro- 
nism. Early equipments put out by this company were fitted with 
primary windings on the rotating part of the starting motor 
supplied through collector rings and fixed secondary circuits closed 
through adjustable resistances, by which the torque could be varied 
at wil. More recent machines are fitted with the usual fixed 
external primary, and a secondary without collector rings, but with 


a & sufficient resistance in its internally closed circuits to give a high 


torque at standatill. This resistance starts the machine promptly 
and cuts down the torque greatly as the starting motor approaches 
the normal slip occasioned by the friction and the converter 
approaches synchronism, the machine passing synchronous speed 
very gradually with slow beats of the phasing lamps, giving the 
attendant a good opportunity to close the main switch. As there 
is in this system no connection between the converter windings and 
the alternating.current supply during starting, the field may be 
built up—just as is the field of any mechanically driven, shunt- 
wound generator—to the proper strength, so that when the main 
switch, supplying alternating currents to the converter, is closed 
there is no disturbance of the system. The machine is no more 
and no less likely to come up with its polarity reversed than is any 
mechanically operated generator. 


The method of starting preferred by the General Electric Com- 
pany is the same as that advised for use with synchronous motors 
of its make, used in situations where they can be started without 
load, namely, the connection of the armature windings to the alter- 
nating-current circuits, producing in the former a rotating field 
which reacts upon the pole-pieces, giving a torque suflicent to start 
the machine. As a rule, the direct connection of the collector 
rings of a rotary across the mains at standstill would draw so heavy 
an alternating current as to seriously disturb the aystem, so that 
reactive coils or other devices must necessarily be inserted. For the 
satisfactory operation of this method the rotary must be built with 
a narrow air gap, or the current necessary to magnetise it to a 
density which will give the torque required to overcome even 
frictional resistance will be excessive. At best the starting current 
is considerably more than the full-load rated current, and almost 
entirely wattlees. Wide pole-faces embracing a large percentage 
of the total periphery of the armature improve the starting with 
this method, and as such pole.shoes and a narrow gap go with a 
machine having high armature reaction, rotaries with this quality 
start better by this means than do those with stiff fields. Solid 
pole-pieces are found to be preferable in order to prevent pump- 
ing," which, in rotaries of high-armature reaction, often becomes 
so severe as to cause the machine to completely tlop " over, as the 
action is expressively called, the term signifying that the machine 
loses or gains a whole period on the alternating current supplying 
it. The volt amperes actually used in starting are the same whether 
the pole-piece is laminated or solid, the torque in the former case 
being due to the hysteresial lag of the field in the pole-pieces, and 
in the latter case to the same action combined with a drag due to 
the current circulated in the iron of the pole-piecss, which serves 
asa short-circuited secondary. In the latter cise a greater current 
is required, which may often be supplied at a l»wer voltage than 
normal, as by the use of voltage-reducing transformers, thereby 
cutting down the demand upon the line, which is apt to be 
excessive. This general method of starting requires also that the 
field windings shall be open in order that they shall not act as 
short-circuited secondaries, and generally that the shunt field wind- 
ings shall be open in several places in order to cut down the 
excessive voltage which would be generated in their many turns by 
the alternating flux forced through the field circuit while the arma- 
ture is at low speeds. This voltage in a 500 volt rotary might 
amount to several thousand volta, and is generally provided against 
by multipolar switches, which, when open, sever the series connec- 
tions between the several field spools, insulating them electrically 
from each other, so that the difference of potential between any tw» 
parts of the winding is only that generated ia oae spool. The serie: 
winding of a compound-wound field also tends to act as a short 
circuit, the current finding its way through the shunt by which the 
compounding is adjusted. This requires the insertion of a switch 
in this circuit, which must be opened before starting the machine. 
This method of starting, however, requires no synchronising 
apparatus. When a machine approaches synchronous speed the 
actual velocity of the rotating field generated by the armature 
becomes less and less with respect to the field poles, until tinaily 
the flux generated by the armature locks into the field circuit, after 
which the machine runs at synchronism with a field magnetism 
generated by wattless lagging currents. The normal field excitation 
may then be built up by closing the circuit of the field windings 
and cutting out the series resistance. Then the reactive coils, if 
they have been used in the connections to the armature for starting, 
may be short-circuited, or, if a special low-voltage transforiner has 
to be used, the connections may be changed to give the proper 
voltage. "Thus no phasing lamps are necessary, the machine 
The short-circuitiog under the brushes of 
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coils in which there is a considerable difference of potential, owing 
to the rotating field, seems to give no trouble. It is noticeable 
that the rotating field may lock in with either polarity of the field 
structure, thus reversing the direction of the electromotive force 
generated between the brushes on thecommutator, If the machine 
is separately excited from the 'bus bars its armature will ‘‘ flop" to 
the right position when the field is excited : while, if it is self- 
excited from its own brushes, its reverse polarity will be main- 
tained when the field circuit is closed, and the machine will become 
& short-circuit if thrown in multiple with others. 

Another method of starting that has been used with some success 
is the temporary connection of the armature through the com- 
mutator in series with the series field and across one phase of the 
alternating.current supply. This makes the machine a regular 
series motor, the polarity of both armature and fields of which 
alternate simultaneously, maintaining the tendency to rotate, in 
one direction. The machine can be readily made to generate 
sufficient torque to start against friction by this arrangement, but 
tends, of course, to run away, as does any series motor, ao that it 
is somewhat difficult to steady it at synchronism with sufticient 
precision to find a time when the connections can be changed over 
for permanent running. 


` CORRESPONDENCE. 


WIRELESS TELEGRAPHY. 
TO THE FDITOR OF THE ELECTRICIAN. 

Sin: I have been greatly interested in the publication, on 
p. 40 of your issue of May 5th, of the correspondence relating 
to the experiments of Prof. Hughes in wireless teleg raphy, 
and I am encouraged by this publication to call attention to 
some experiments which were made by Prof. E. J. Houston 
and myself in 1875, if I recollest the date correctly. A brief 
account of these experiments was published by Prof. Houston, 
in the Franklin Institute Journal, at or about the time the 
experiments were made. The experiments were conducted in 
the Central High School building in Philadelphia, and were 
as follows :-— 

A ten-cell bichromate battery was used to set in operation a 
Ritchie induction coil, capable of giving a Gin. spark. The 
coil was set upon the lecture table in the Physical Depart- 
ment, on the first floor of the building. One terminal of the 
coil was connected directly to the water-pipe system, so as to 
thoroughly earth it ; and the other secondary terminal was led 
by a wire 2ft. or 8ft. long to a metallic vessel supported upon 
a glass jar as an insulating support. The discharge terminals 
of the secondary coil were set 2in. or 3in. apart, and 
during operation the gap was traversed by bright sparks, 
owing to the connection to earth and the capacity of the 
metal vessel which had, as I remember it, about two square 
feet of surface. With the coil thus in operation it was found 
that all over the building, as in the basement, and in the 
rooms two floors above the room in which the coil was 
operated, there was an electrical disturbance which could be 
recognised by taking microscopic sparks—as.from the point 
of a penknife—from metallic objects anywhere in the building. 
These sparks were quite plainly seen in daylight even from 
the larger metallic bodies; and by careful shading, so as to 
secure darkness, they were visible, by close watching, from 
the smaller bodies. It was recognised by us at the time that 
something in the nature of a quick wave or impulse traversed 
the surrounding space, due to the instant discharge of the 
insulated body across the spark gap. 

I remember one curious observation which I made, and 
which I believe was not published with the account given by 
Prof. Houston in the Journal of the Franklin Institute before 
mentioned. There was a piece of copper wire, having at its 
end a loop, projecting from the wall in one corner of the 
chemical laboratory, which was in the basement of the build- 
ing, but not directly under the room where the coil was in 
operation. This wire was a disused signalling wire. It had 
no direct connection with the coil, but did rest against a 
steam apparatus, which in turn was connected to the water 
supply piping. In exploring the chemical laboratory for 
evidences of the presence of waves or impulses I happened 
to note a slight ticking sound when I came near the wire, 
and succeeded at last in locating it in the end of the wire 


itself, by placing the loop close to my ear when it appeared at 
its loudest.. I had intended at the time to investigate the causo 
of the sound, and why its apparent source should be located in 
the loop at the end of the wire, but other matters intervened. 

It is not intended by this brief account to sct up any new 
claim as antedating either Prof. Hughes or more recent 
investigators in the field of wireless telegraphy, but merely 
to add a few words to the history of this late interesting 
development of the electric application. Yours «ec., 

Lynn, Mass , May 15. Frimu THosmson. 


THE ALTERNATE-CURRENT ARC. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: With your permission we will make two corrections 
in Mr. Duddell’s reply to the discussion of our Paper on 
alternate current ares, reported in your issue of May 12th. 
The sentence which begins With regard to Prof. Thompson’s 
remarks" should continue “ We have already tried plotting 
from Mrs. Ayrton’s curves the potential difference wave-form 
derived froin the current wave-sorm and the current wave- 
form derived from the potential difference wave-form, and 
have come to the same conclusions as Prof. Thompson.” 
The equation for the apparent resistance of the arc should be 
ACT B/C? where C is the instantaneous value of the 
current and A and B are positive constants. This expression 
only applies to the case of solid arcs when the current does 
not remain small for a large part of the period. 

We do not agree with you when you say, in your leading 
article, that ** Dr. Fleming's suggestion " (the suggestion was 
made originally in our Paper) * accounts ; 
for the unsymmetrical curve of potential difference 
between & search carbon in the arc and either of the 
main carbons.” If this were the case the direction of the 
uni-lateral conductivity would probably be the same as 
found in experiments 201 and 202 (in our Paper) for ono 
large and one small carbon; in these experiments the 
larger P.D. occurs when the small carbon is positive, and 
not when the main or large carbon is positive as 1s actually 
the case in the search carbon curves. We think that the 
true explanation of this result, and also the answer to your 
query, How, and Why?” is contained in conclusion 8 at 
the end of our Paper. By assuming that the unsymmetrical 
curve is made up of a symmetrical P.D. wave-form suporposed 
on a constant P.D., the whole difficulty remains unexplained. 
—Yours, &c., W. Dunppxzrr. 

May 22. E. W. Marcuant. 


ENCLOSED ELECTRIC ARCS. 
TO THE EDITOR OF THH ELECTRICIAN. | 


Sir: While thanking you for the very favourable criticism 
of my Paper, which was contained in the leader in your issue 
of the 12th inst., I should like to mention a fact in con- 
nection with the following statement contained therein :— 
* [t was, perhaps, somewhat unfortunate that Mrs. Ayrtcn 
had been unable to more perfectly enclose the ‘enclosed’ 
ares she had experimented on." I recently received from 
an arc lamp manufacturer a criticism exactly opposed to 
this, viz., that the ares used in my investigation were too 
perfectly enclosed, and that my crucible did not admit as 
much air as is intentionally allowed to leak in with the 
enclosed ares of commerce. 

The answer to both these criticisms is that I was not 
dealing with the best way of prolonging the life of the carbons, 
or of preventing a deposit of carbon vapour on a glass 
envelope; but I wanted to know whether a fairly perfect 
exclusion of the air would do away with the sudden drop in 
the P.D. that accompanies the starting of hissing with an 
open arc. This I found was the case, not only when my fire- 
clay erucible was so well enclosed that the cover sometimes 
blew off when the are was started, but even when suflicient 
space was left round the upper carbon for it to be moved 
up and down fairly easily. 

For the purpose of obtaining a clear projection of the arc at 
the Institution, and of being able to increase the current up 
to-five or six times the value used with the enclosed arc of 
commerce, I employed a larye, thin glass vessel, and with as 
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large an envelope as that, there was at times, no doubt, some 
difficulty in burning out the air initially enclosed. But this 
arrangement was not used in the investigation itself.— 
Yours, &c., Hertia ÁvRTON. 

London, W., May 17. 

[We are aware that some manufacturers, and also some of 
the earlier experimenters, have held that a slight admission 
of air to the enclosed are is essential to the prevention of 
blackening of the enelosing globe; and, indeed, in the 
opinion of some, it is this slight leakage which has made 
this type of lamp commercially possible. From the appear- 
ance of the projected image of the enclosed arc shown by 
Mrs. Ayrton at the meeting of the Institution, we were 
convinced that the arc was not perfectly enclosed; but we 
are now glad to hear that in the investigation itself the 
enclosure of the arcs experimented on was better effected. 
Our own experience leads us to dissent entirely from the 
view that a slight admission of air is necessary for the 
prevention of deposition on the globe in practical working. 
In any case, Mrs. Ayrton’s investigation was conducted with 
a view to discovering the behaviour of the arc in the absence 
of the oxygen of the air, and was not necessarily prosecuted 
under the conditions obtaining in practice.— Ep. E.] 


LEGAL INTELLIGENCE. 


Tudors, Mash and Co. v. Headland's Patent Electrical Storage 
Co., Limited (Walkers, Parker and Co. third parties). 


Mr. Justice MATHEW, on Friday last, delivered judgment in this 
case, which was reported in our last issue. His Lordship said the action 
was brought to recover the price of certain chemical materials supplied by 
the plaintiffs to the Headland's Patent Electrical Storage Company. 
The defendant Company counterclaimed against plaintiffs for damage 
occasioned to them by reason of the defective character of some of the 
materials supplied by plaintiffs. Plaintiffs obtained the articles in question 
from Walkers and Co., who were cited by plaintiffs as third parties, plaintiffs 
proposing to transfer to them any liability that they might have incurred in the 
matter. Defendant Company worked a patent of Mr. Headland's for electric 
storage batteries, and obtained a large order to supply electric storage 
batteries to a barge at Birkenhead, electricity being the motive power of 
the barge. Defendants had dealt with the plaintiffs for litharge for a con- 
Biderable time, and the patentee had also dealt with them, and had obtained 
goods of a proper quality. A complaint arose with reapect to the litharge 
supplied by plaintiffs to defendants, and which was obtained by plaintiffs 
from Walkers and Co. The litharge was used in the following 
way :—The electric storage batteries consisted of a number of 
cells on which were placed positive and negative plates, each 
cell containing 29 plates—14 positive plates and 15 negative. 
The plates were prepared by being ccvered with a paste of litharge and 
sulphuric acid. The positive plates were covered with red lead and placed 
in position, immersed in sulphuric acid, and currents of electricity were 
passed through the plates, and the apparatus worked satisfactorily ; the 
negative plates were converted into a spongy lead and the positive plates 
were uninjured. On Oct. 28, 1896, defendants having obtained the order 
referred to, applied to plaintiffs to supply them with the litharge they 
required of the very best quality. Plaintitts passed on the order to Walkers and 
Co. The litharge which had been supplied toplaintiffs, some of which had gone 
to Headland's Company, had previously been of an entirely satisfactory kind. 
When the litharge had been applied to some of the plates it was noticed 
by Mr. Headland that there was apparently something wrong, and he sent 
two plates to plaintiffs—one a pink plate, considered to be satisfactory, and 
the other white. Upon the plates being sent to plaintiffs Mr. Mash saw a 
representative of Walkers and Co., and it was clear that at that interview 
that Walkers and Co. were informed— what it was said they were not told 
before—that the letharge was applied for electric purposes, and that there 
was this complaint, with reference to which Mr. Mash could say nothiug. 
The result of that interview was that Mr. Mash was reassured that 
the difference in colour meant nothing, and it was said that if the 
defendants would send back the last two casks supplied they would 
supply others. It turned out that the last two casks returned con- 
tained absolutely pure litharge, and if there was anything which was 
wrong in the litharge it must have been in the previous deliveries. 
The whole of the group and plates prepared from this litharge (less some 
which had been rejected by Mr. Headland) were sent down to Birkenhead, 
when plaintiffs’ attention was called to defects that were discovered. It 
was not the first complaint that had been made on the subject. In April 


and May there had been complaints that there was something wrong with | 


the plates. Experiments had been made at Birkenhead with the motive 
powcr of the apparatus, and it was shown that for short trips the electric 
energy was suflicient, but for long trips it was insufficient. Every plate 
was constantly charged, but there was something wrong, aud power could 
not be obtained, and after a long consideration at Birkenhead it was decided 
that the whole apparatus should be sent back to the Headland Works at 
Leyton, when it was discovered that out of a large number of negative plates 


300 of them were perfectly useless, and found to be white and incapable of 
receiving the full effect of the current of electricity, and the current passed 
on to the positive plates had the effect of rotting them. The conclusion 
arrived at was that the negative plates, being defective by reason of the 
impure condition of the litharge, the current of electricity did not have the 
proper effect, and the effect of charging to obtain the necessary efficiency 
of the negative plate was to pasa the current on to the positive plate, which 
was practically destroved. The Headland's Company then took steps to 
have properly prepared litharge, and it was now said that the apparatus 
worked properly. Notwithstanding the complaints of the Headland's 
Company the plaintiffs brought the present action for the amount of their 
claim, and the defendant Company counterclaimed for the damage alleged to 
have been done to them. At the time the counterclaim was origina'ly 
framed, and particulara of damage furnished, it was by no means clear how 
the breakdown of the apparatus was to be accounted for, but steps were 
taken by defendanta to have the litharge supplied to them by the plaintiffs 
analysed. On the other side the two plates—the pink and the white 
plates— were made the subject of examination and analysis by p‘aintiffs. 
A gentleman of the highest possible character as a chemist, Mr. Ballantine, 
was applied to by the Headland's Company to exainine the negative plates, 
and as a result of his analysis Mr. Ballantine came to the conclusion that 
the defect in the negative platea was due to the presence of carbolic acid 
in the litharge. There was alao a large proportion of sulphate of lead, and 
experimenta he conducted showed that the presence of the carbolic acid 
was what had so sterilised and damaged the negative plates that the 
apparatus broke down. When the sulphate of lead was pointed out as 
being in large quantities in the defective plates, attention was also called 
to the fact that it appeared in the good plates as well. Mr. Ballantine 
explained that sulphuric acid had a tendency to drive off carbolic acid, and 
in the good plates probably that operation had been chemically perforined 
and this accounted for the result. That being the condition of things, and 
this carbolic acid having been discovered in the plates, the case originally 
made by the plaintiffs was that the carbolie acid had been absorbed by 
exposure. It was agreed that exposure would have a tendency to attract car- 
bolic acid if it took place for a sufficient length of time. The evidence on the 
head of exposure was of a speculative character, and the evidence of Mr. 
Ballantine, on which he placed great reliance, was that he did not attribute 
the carbolic acid found to exposure after delivery of the goods by Walkers 
and Co. to the Headland's Company. If the matter restel there he 
should have no doubt that this was impure litharge, and that, however 
the impurity was contracted, it was contracted before delivery to 
defendants and was the explanation of all that had been discovered to be 
defective in the apparatus. But there was an alternative case put 
forward on the part of the plaintiffs and supported by some very valuable 
expert evidence. It was sail that if exposure did not account for 
the presence of the carbolic acid in tbe litharge then it was an 
entire mistake to say that the carbolic acid was the cause of 
what was discovered. It was due, it was said, to over-sulphuration. and 
this over-sulphuration, it was contended, was due to the improper way in 
which the paste had been made, and from carelessness and want of skill 
on the part of the Headland's Company. The paste, it was suggested, had 
been over-sulphurated, the result of which was that there was depoeited 
over the plates a white coating, and that that white coating was a non- 
conductor and accounted for all the damage. As to that, there was no 
evidence whatever that the paste had bcen improperly made; indeed, 
the evidence was all the other way. It would be very hard to 
suppose that so simple an operation as making the paste—putting 
litharge and sulphuric acid together—should have been so conducted 
as to have produced resulta which would have been apparent immediately, 
if there had been any improper management of the materials composing 
the paste. Besides, such a suggestion was quite inconsistent with the 
apparently casual nature of the defects which were discovered. If there 
had been carelessness in making the paste they would expect to have found 
it would have been of general application, and that it would have produced 
similar results throughout. But here, in a most capricious way, some of 
the plates were found to be ‘all right, whilst others contained large 
quantities of carbolic acid which would account for the defecta. 
As a result of a careful consideration of the whole evidence, hia 
Lordship said be was satisfied that the litharge when it was delivered 
by Walkers, Parker and Co. to the plaintiffs to be by them delivered to the 
defendants was impure. He was satisfied, further, that Messrs. Walkers 
were aware that the litharge was intended to be used for electric 
purposes, and that they were responsible for the defects in the litharge. 
This was & peculiar case and & very large undertaking, and it would, 
therefore, require very careful investigation to ascertain the precise 
amount in which the plaintitffa were liable to the defendants in respect of 
their breach of contract. The defendants must have their costs from the 
plaintiffs, and the plaintiffs must have their costs from Walkers, Parker 
and Co. from the commencement of the proceedings up to the present time. 
Judgment accordingly for plaintiffs on the claim, and on the counter- 
claim Messrs. Walker, Parker and Co. were held liable in damages for 
defects in the litharge to the Headland's Co., the figures to be settled by 
arrangement, or the matter to be again brought before his Lordship, 


Exhibition.—The Article Club Industrial Exhibition at the 
Crystal Palace will be opened by their Royal Highnesses the Duke 
and Duchess of Connaught on 30th inst. The Exhibition will be 
furnished by about 100 of the leading British manufacturers, no two 
of which carry on the same industry. The colonies will also be 
represented. Engineering and electrical appliances will figure 
prominently in the Exhibition. 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursduy morning, New Catalogues, Price Lists, 
and similar matter should be sent early in the week. ] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct. from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 


strect, London :— 
NOW READY. 


* LABORATORY NOTES AND FoRM8."—With the above title we have ready 
the New Edition of a set of 40 Elementary and Advanced Exercises for 
use in Electrical Engineering classes. These have been prepared by 
Dr. J. A. Fleming, and will be found of great service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net; in sets of any three, 1s. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 5s. 6d. net. The complete 
seb of Twenty Elementary and Twenty Advanced Exercises are prioe 
108. 6d. net; or in handy portfolio, price 12s. net; or bound in strong 
oloth case. price 12s. 6d. net. Strong portfolios can be had, price 18. each. 


NOW READY.—The cheaper edition of Dr. J. A. Fleining's Electrical 
Laboratory Notes and Forms." These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to a request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Forms 
which differ only from the higher-priced seb in being printed on smaller and 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. 


% KLEOTRICAL TESTING FOR TELEGRAPH ENGINEERS.” — By J. Elton 
Young, M. I. E. E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 
Proben ion of the theory of testing as applied to electrical lines in general. 

y 8vo, fully illustrated. 10s. 6d., post free; abroad 118. 


TE STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING.”—A new work 
py Messrs. H. K. O. Fisher and J. O. H. Darby, with the above title, is 
now ready, price 68. net; abroad, 6s. 3d. This work is intended to serve asa 
guide to 5 oh in the telegraph service, and to those who desire 

t service, Th i 


to enter e great cable companies now insist that their 
operators and 55 shall certain examinations in electrical 
subjects. The book is very fully illustrated. Second Edition now ready. 


“DRUM ARMATURES AND COMMUTATORS,” by Mr. F. Marten Weymouth, 
also ready. Price 7s. 6d. ; abroad, 88. Prospectus on application. 

t SUBMARINE CABLE-LAYING AND RuzPAIBING."—By H. D. Wilkinion, 
M.I.E.E., &o., fully illustrated; price 12s. 6d. 

"PRAOTICAL NOTES FOR ELEOTBRICAL STUDENTS.”—By Messrs. A. E. 
Kennelly and H. D. Wilkinson, Price 6s. 6d., post free. 


t: ELBOTRO-OHEMISTRY."—By Dr. G. Gore. Third Edition. Price 2s., 
post free. 


"ELEoTRIO Motive Powmss," by Albion T. Snell, contains the 
latest information respecting the application of electric energy to minin 
and general power transmission purposes, in which the author has h 
much experience. Price 108. 6d., post free; abroad, lis. New edition 
ready June, 1899, 


"WIRELESS T£LEGRAPHY: SIGNALLING AOBOSS Space WITHOUT WIRES 
BY ELmOTBIO Wavzs."—By Dr. O. J. Lodge, with many original illustra- 

ons. Enlarged Edition, 28. 6d. net, 2s. 9d. post free. 

** ELECTROMAGNETIC THEORY.”—By Oliver Heaviside Pol. I., 12s. 6d. ; 
Vol. II., just published, price 12s. 6d. 

„TRI INCANDESCENT LAMP AND ITS MANUFACTURE. ”—This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 8s. 

TH Steam ENGINB INDICATOB AND INDICATOR DIAGRAMS." - Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 

‘ THB ART OF ELEOTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d. post free. 

“Tas MANUFAOTURB OF ELEzorRIO Licht CABBONS."-— A Practical 
Guide to the establishment of a Oarbon Manufactory Fully illustrated 
price 1s. 6d. ; post free, 1s. 9d. 

‘THB BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEARCH, 1896-97.“ 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. This work contains a quantity of genera 
as well as special information bearing upon the whole subject of electrical 

i Price 5s., post free; abroad, 5s. 3d. 

'"TLocALIBATION OF FauLTS IN ELzoTRIO LioHT Marns.”—By F. O 
Raphael. Price 5s., post free; abroad, 58. 6d. Prospectus on application 
% ELECTRICAL ENGINEERING FORMULA,” a pocket-book, by Messrs. W 
Geipel and H. M. Kilgour; price 78. 6d. ; by post, 7s. 9d. ; abroad, 88. A 
fine lare paper edition with wide margins for notes can also be supplied. 
Price 12s. 6d. ; post free, 13s. ; abroad, 13s. 6d. New Edition in the press. 

"CHE ALTERNATES OURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D. So., F.R.S. New Edition. Price 12s. 6d., post free. 
Vol. II., price 12s. 6d. post free, is also ready. 

+ ELTOrRIO LAMPS AND ELEOTRIO LIGHTING,” by Prof. J. A. Fleming 
M. A., D. So., F. R. S., is handsomely bound, and full of original illustra- 
tions, designs, initials, &o. Prioe 7s. 6d., post free 

‘ Tam ELEOTRICIAN" PRIMERS.—In Two Volumes. Vol. I., Theory 
Vol. IL, Practice. Prioe, stout paper cover, 2s. 2d. each, post free; cloth 
2s. 9d. Single Primers, 3d. each, post free. 

„Tm POTENTIOMETER AND ITS ADJUNOTS": A Universal System of 
Electrical Measurement.—By W. O. Fisher. Fully illustrated. Price 6s. 
post free; abroad, 6s, 6d. Digest post free. 


‘‘Morrvgs POWER AND GEARING FOR ELEOTRICAL MAOHINERY."—D 
E. Tremlett Carter, O. E., M. I. E. E. Prioe 12s. 6d., poet free; abroa 
13s. 6d. Prospectus post free. 


‘* ARMATURE WINDINGS OF ELgorRIO Maonines.”—By H. F. Parsbal 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electrio Companies of America, and is intended to serve as a 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 66 full-page tables, 808., post free. 


IN THE PRESS. 

„% THE ELEOrRIO Aro.”—By Mrs. Ayrton 

„THE MANUFACTURE OF CARBONS FOB ALL ELECTRICAL PURPOBES."— 
By Francis Jehl. Nearly ready. 
E SONDARE BATTERIES, THEIR DESIGN AND MANUFACTURE. ”— By E. J. 

ade. 

"PniMARY BATTERIES: THEIR CONSTRUCTION AND UsE.”— By W. R. 
Cooper. 

** PRACTICAL TELEPHONY.”—By Dane Sinclair and F. C. Raphael. 


„THE ELECTRICIAN! WIREMAN’S POCKET-BOOK.”—Edited by F. C. 
Raphael. 


“The Electrician" Electrical Trades’ Directory and Hand- 
book for 1899.— The ** Big Blue Book” for 1899 is Now READY. 
The Directory Division has been corrected up to date. The 
Handbook Division has been much extended, many valuable 
tables, &c., having been added. The volume contains, also 
the large Sheet Tables of Electricity Supply Stations and Electric 
Railways and Tramways. The price of the Directory and Hand- 
book remains the same—10s., post free 10s. 9d.; abroad, post 
free, 12s. (United States 13s. 6d.). See notice re Second Edition 
on another page. 

l TENDERS INVITED. 


The Dudley Electric Lighting committee invite tenders for the 
following plant :—(«) Watertube boilers, economiser, &e. ; (b) steam 
dynamos, balancers and switchboard ; (c) cables and street work ; 
(4) arc lamps; (e) travelling crane. Specifications, &c., can be 
obtained from Messrs. Wilson and Story, 66, Victoria-street, 
London, S.W., and tenders must be sent in to the town clerk (Mr. 
E. M. Warmington) Town Hall, Dudley, by Saturday, June 17. 
Further particulara are given in au advertisement. 

The directors of the North-Eastern Railway invite tenders for, 
telegraph stores, including apparatus, wire and line stores. Further 
particulars are given in an advertisement. Tenders have to be sent 
in to the secretary (Mr. C. N. Wilkinson), York, by noon of Monday, 
June 5. 

The Guardians of St. Mary, Islington (London), invite tenders for 
the electric lighting of their new infirmary at Highgate-hill. Tenders 
to clerk, St. John's-rond, Upper Holloway, London, N., by June 1. 

The Darlington Corporation invite tenders for the supply and 
erection of :—(1) Lancashire boilers, with mechanical stokers ; 
(2) engines, dynamos, pumps, pipes, &c., Green's economiser and 
tools; (3) storage battery; (4) switchboard and boosters ; (5) are 
lamps ; (6) feeders, mains, &c. Tenders to town clerk by May 30, 

The Vestry of the parish of St. Mary, Battersea (London), require 
tenders for the supply and erection of :--(L) feeders, distributing 
mains, and are light leads (including laying and jointing); (2) 
watertube boilers; (3) steam dynamos and engines. Tenders to 
clerk by noon, June 7. 


The Birkenhead Corporation also require a 225-kilowatt direct: 
current high-speed steam dynamo, Tenders by June 9. 


The Corporation of Crewe invite tenders for boilers and economisers, 
engines and dynamos, centrifugal pump and motor, mains, battery, 
switchboard, and travelling crane. Tenders to Mr. Frederick Cooke, 
Town Clerk's office, Crewe, by June 1. 

The Hackney (London) Vestry invite tenders for trenching, 
troughing, cables, joint boxesand jointing, &c. Tenders to Mr. George 
Grocott, Town-hall, Hackney, before 4 p.m. June 13. 

The Taunton Corporation invite tenders for the supply and erec- 
tion of (1) feed water heater, electrically-driven condenser and boiler 
feed pumps ; (2) accumulator, direct-current generator, motor alter- 
nator, switchboard, &c. Tenders to Mr. George H. Kite by noon 
of June 1. 


The Brighton Borough Council invite tenders for the supply of 
auxiliary switehboards and switchboard gallery. Tenders to Mr. 
Francis J. Tillstone, Town-hall, Brighton, before 10 a.m. 29th inst. 


The Southampton Corporation invite tenders for the supply and 
erection of motor cars and equipment, and tlie electrical ea d 
of lines. "Tenders to Mr. Owen E. B. Gidden, Municipal Ollices, 
Southamption, before noon of June 5. 

The Postmaster-General invites tendera for the purchase of 40 tons 
of gutta-percha, 60 tons of old copper wire, plates, &c., and a quantity 
of other metals. Tenders by 10 a.m. 29th inst. 

The Asylums committee of the London County Council dosire 
tenders for the installation of telephones, tire alarms, tell-tale clocks, 
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and call bells at the Heath Asylum, Bexlev, Kent. Tenders to 
the Clerk to Committee, 6, Waterloo-place, S. W., by May 31. 

The Leyton District Council invite tenders for the construction of 
a chimney shaft at the electricity works. Tenders by June 6. 

The Barton-upon-Irwell Guardians invite tenders for wiring and 
fitting up their new infirmary bvildings at Patricroft for the electric 
light. Tenders to clerk, Union Offices, Patricroft, by June 6. 

The Sheffield Council invite tenders for the supply of electric 
lighting plant, &c., at their destructor works, Tenders by June 5. 

Tenders are invited for the wiring of the Halifax workhouses and 
union offices. Tenders to clerk, 4, Carlton-street, Halifax, by June 8. 

The Manchester Art Gallery committce invite tenders for an electric 
light installation at the city Art Gallery. Tenders to Town Hall, 
Manchester, by June 3. 

The Cork Electric Tramways and Lighting Co. invite tenders for 
erecting electricity station buildings at Queenstown. Tenders to 
Messrs. R. Walker and Son, 17, South-mall, Cork, by May 29. 

The municipal authorities of Alcala la Real (Jaen), Spain, invite 
tenders until June 25 for the electric lighting concession for three 
years. Tenders to el Secretario del Ayuntamiento. 

The French Post and Telegraph Authorities invite tenders for the 
supply of telegraph apparatus. Tenders to le Sous-Secretariat 
d'Etat des Postes et des Telegraphes, 103, Rue de Grenelle, Paris, by 
June 3. 

The Spanish Post ana Telegraph Authorities invite tenders for 
26,000 zinc battery cylinders. Tenders to el Direccion General de 
Correos y Telegrafos, 10, Calle Carretas, Madrid, by June 8. 

La Direccion General de Correos y Telégrafos, Madrid, also invite 
tenders for the erection and working of telephone communication 
between Arrecife, Haria, and other towns in the Canary Islands. 
Tenders by July 16. 


TENDERS RECEIVED AND ACCEPTED. 


Orders for steam dynamos have been placed by the Glasgow 
Corporation as under :— 


Engines. Dynamos. 
1 2,000 p.H.P. Willans and Robinson. Westinghouse Co. 
2 1,100 B. H. P. Ditto. Crompton and Co. 
2 1,100 B. H. p. G. E. Belliss and Co. British Thomson- Houston Co. 
2 400 B. H. p. Ditto. Crompton and Co. 
2 200 B. H. p. Alley and Maclellan. Mavor and Coulson. 


The Babcock and Wilcox Co. have the order for the new boilers; 
Messrs. D. Bruce, Peebles and Co. are to supply four 150kw. motor 
transformers; and Messrs. James White, of Glasgow, will provide 
the new switchboard. 
The following tenders have been received by the Ealing Council 
for the supply of additional plant for their electricity department : — 
Two Lancashire Boilers, with Superheaters, de. 


Taylor &Sona(ueceptcd) £1,695 0 0 | Stirling Boiler Co. .. £2,490 0 0 
Yates and Thom ...... 2,500 0 O] E. Danks and Co. . 1,837 10 0 
Steam, Exhaust and other Piping. 

John Spencer (accepted) £2,427 15 0 Geo. Wailes and Co. . 2,894 13 6 

C. S. Mallett and Co. 2,976 0 0 
Switchboard and Connections. 
S.Z.de Ferranti (Ltd.) i Prestwich and Burt... 1,534 17 6 
(own specification) Laing, Wharton and 
(accepted) )) £1,850 0 0,  Domn................ 1286 0 0 
Edison and Swan Co. 1,954 12 0 Veritys (Limited) .. 1,276 7 0 
Fowler, Lancaster and Bertram Thomas ...... 13187 0 0 
G A 1,350 0 0 Warburg, Dymond 
Siemens Bros. & Co... 1,340 0 O and COs ecocteisi 1065 0 0 


The Liverpool Select Vestry have accepted the tender of Messrs. 
Pulford Bros. for extending the telephone and fire alarm communi- 
cation at the workhouse. 

The Watford Council have accepted the tender of the Watford 
Engineering Works for wiring the Council's oflices at £100. 

In reference to the note which appeared in our issue of May 12, 
relating to the contracts for the supply of telephone cable to the 
Brussels Municipality, we understand that the contract for the 
balance of the cable (about one-third) has been given to the Siemens 
and Halske Aktiengesellschaft. | 

The Sheffield Electric Lighting committee recommend the accept- 
ance of the tender of Messrs. S. Z. de Ferranti (Limited) for the 
supply of a 1,000 k.w. steam alternator at £9,500. 


APPOINTMENTS VACANT AND FILLED. 


The Pemberton Council require an electrical enginecr to prepare a 
report upon an electric lighting scheme for the district. Some par- 
ticulara are given in an. advertisement, and applications must be sent 
to the clerk (Mr. Paul Partington) by 31st inst. 

An assistant lecturer in mathematics and a demonstrator in 
engineering are required for the West Ham Municipal Technical 
Institute, Further particulars are given in an advertisement, and 
full information can be obtained from the principal, Municipal 


Technical School, Romford-road, West Ham, E., before June 19 (and 
not June 29, as ollicially announced in our last issue.) 

The Vestry of St. John, Hampstead (London), require a shift 
engineer. Applications to Mr. Aithur P. Johnson, Vestry Clerk, 
Vestry Hall, Hampstead, London, N., by 29th inst. 

A teacher of physics and mathematics and a teacher of chemistry 
and metallurgy ‘salary £120 per annnm) are required for evening 
classes at the Walsall Science and Art Institute. Applications by 
June 12. 


Mr. W. Bosomworth, assistant superintendent in the general 
factory, telegraph stores department of the Post Office, has been 
appointed superintendent in succession to Mr. M. F. Roberts, promoted. 


BUSINESS NOTICES. 

Mr. W. E. Burnand, electrical engineer, has removed to Ocean 
Works, 119, St. Mary's-road, Sheffield, and now trades as W. E. 
Burnand and Co. 

Messrs. James Moores and Henry Oliver Farrell, electrical engineers 
(trading as Moores, Farrell and Co.), have dissolved partnership. 
Debts by Mr. Moores. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


After many years the unfortunate creditors in Poole and White 
(Limited) learn that the liquidator is about to apply for his release, 
unless these aggrieved creditors are disposed to throw good money 
after bad. The release of Mr. E. Wilding, the liquidator, will close 
one of the most scandalous commercial episodes connected with the 
electrical trade. It was, up to the failure of Poole and White 
(Limited), generally considered that the Woodhouse and Rawson 
failures came in easily first in the race for unblushing hoodwinkinz 
of the ordinary trade creditor, but the particulars of the Poole and 
White liquidation now issued show that this claim passes 
from Woodhouse aud Rawson to Poole and White. ‘The meagre 
particulars furnished in the concluding statement of the liquidator 
are choice enough reading, but it would be interesting, as a record, 
to have the full facts of this failure set out for the benefit of the 
industry. Meantime the liquidator is to be congratulated upon 
having secured £710, for among other items in the liquidation, his 
own remuneration, which apparently figures for £439. 83. 7d. The 
item of ‘Incidental outlay,” £52. 53. 4d., also stands out 
conspicuously. The winding-up order was made on Sept. 14, 1892, 
and on Jan. 18, 1893, Mr. E Wilding, who now applies for his 
release, was appointed. Under the failure the total of the proofs 
admitted to rank for dividend was £11,195. 19s. 1d. The holders of 
the first debentures have received 168. in the E, the second and 
third debentures being practically unprovided for, and the trade 
creditors being also entirely left out in the cold. As this precious 
joint-stock enterprise was only established about 1889, and its 
trading mainly consisted of switches, switch bases, ceiling roses, 
fuses, plugs, shades, and similar accessories, it is ditheult to 
understand for what purpose these first, second and third debentures 
were required, Perhaps Mr. Tryon, of Lineolu's inn, who was, we 
believe, chairman of the “company,” will volunteer some information, 

The creditors of the New Motive Power Syndicate (Limited) must 
send particulars of their claims to the liquidator (Mr. J. W. Roberts), 
15, Eldon street, London, E., before July 3. 

Claims against W. A. Charles and J. S. Blackwell (trading as the 
Central Electrical aud Engineering Co.), of Leicester and London, 
must be in by June 9. Mr. W. M. Richards, 52, Belvoir-street, 
Leicester, is trustee. 

A receiving order has been made against Henry James Wilmshurst, 
motor car builder and electrical engineer, 4, Foleshill-terrace 
(formerly of Greylands, Foleshill-road), Foleshill. 


Sale by Auction.—A preliminary announcement is made in 
another column of an important sale of high-class engineering tools, 
machines, plant, patterns, stores, &e., by Messrs. Wheatley Kirk, 
Price and Goultv, at Union Foundry, Hunslet, near Leeds, the 
property of the well-known firm of Shepherd, Hiil and Co. (Limited). 
Detailed catalogues are in preparation, 

For Sale.—A manufacturing electrical business, conveniently 
situated in the east end of London, is for disposal. Some additional 
information is given in an advertisement, and further particulars 
will be supplied by Mr. J. A. McMullen, Hornchureh, Essex. 

Plant for Sale.—The electrical department of the Derby Corpo- 
ration have for sale two direct-conpled excitera and one steam alter- 
nator, further particulars of which are given in au advertisement. 
Applications to the engineer and manager (Mr. T. P. Wilmshurst), 
Sowter-road, Derbv. 

City and Guilds of London Institute.— Some particulars of 
the course in engineering and chemistry at the Central Technical 
College, Finsbury, and the City and Guilds Central Technical College, 
Exhibition-road, are set out in an advertisement in another part of the 
present issue. 


THE ELECTRICIAN, t MAY 26, 1899. 


171 


Ediswan Desk Fitting.—The accompanying illustration shows 
an eye shade which has been placed upon the market by the Edison 
and Swan Co. to meet a demand which has arisen for a simple form 
of eye protector. It is claimed that the device serves also as a 
reflector. It can be moved to any angle and so fixed that all sharp 
shadows are avoided. The inner glass cylinder has one clear and 
one obscured surface,so that the light may be softened as much as 
desired by the turning cf a knob at the side of the fitting, which is 


"d 


wa 


made to clamp on to a desk in such a manner that, if the desk is of 
the revolving type, it can be closed without difficulty. 


Lathe List.—Messrs. Bradbury and Co., of Oldham, have just 
issued an illustrated circular describing the firm’s well-known No. 6 
capstan lathe, designed specially for the use of electrical engineers, 
for the rapid and cheap manufacture of incandescent lamp holder 
puts, &c. No. 6 lathe will take up to l4in. through the automatic 
wire feed, and is essentially a brass-working machine. 


Ediswan Electrolier List.—The Edison and Swan United 
Electric Light Co. forward a copy of the electrolier section of their 
complete catalogue, in which are illustrated some excellent examples 
ef the metal workers’ art. Many of the designs are extremely 
effective. 


Electrical Engineers (R. E.) Volunteers.—Electrical engineers, 
electricians, orengine drivers wishing to become members of the above 
corps can obtain all particulars at the headquarters, 13, Victoria- 
street, Westminster, London, S.W. The members will parade on 
Saturday, May 27, at the headquarters of the Ist Middlesex Engi- 
neers RE) olunteers, Cottage-street, Fulham-road, S.W., in drill 
order at 5.45. Leggings, bandoliers and forage caps. Morris tube 
firing practice same place 2 to 5. Cyclists run to Maidenhead June 3. 

Engineering Times."—The April-May issue of this magazine 
is a special one, and contains articles on :—“ Coast Electrical 
Communication“ (by Chas. Bright), “American Types of High-Speed 
Steam Engines," * Machine Tools," and * Vertical Oss Engines." 


Exports of Electrical Apparatus and Material.— The followin 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not ‘separately specified) from May 17 to 
May 24, with the ports of destination :— 

Argentina— Buenos Ayres, £2,128 (including £219 telegraph material). 
Australasia— Auckland, £102 ; Fremantle, £28 ; Lyttelton, £18 ; Mel- 
bourne, £205; Sydney, £1,070 (including £140 telegraph material) ; 
Wellington, £257. Belgium Antwerp, £ (including £152 telegraph 
material); Ostend, £30. Borneo—£259 (including £205 telegraph mate- 
rial). Ceylon—Colombo, £166. China—Shanghai, £47 ; Tientsin, £650. 
Denmark—Copenhagen, £344 (including £320 telegraph cable). Et 
Alexandria, £412 (telegraph material). France—Boulogne, £40. Germany 
—Hamburg, £150 (telegraph material) Holland—Amsterdam, £165. 
Hong Kong—£15. India—Bombay, £168 (including £22 telegraph mate- 
rial); Calcutta, £857. Japan—Yokohama, £51. Mauritius—£90. Russia 
—Vladivostock, £172 (including £42 telegraph material). South Africa 
—Durban, £2,220; East London, £87; Port Elizabeth, £9. Straits 
Settlements — Singapore, £115 (including £68 telegraph material) Sweden 
—Gothenburg, £84; Stockholm, £440. United States—Boston, £35. 
West Indies—Trinidad, £110 (including £85 telegraph material). Total 
at £11,076, against £19,591 for the week last year (May 18 
to May 24). 


“The Electrician” Electrical Trades Directory and Hand- 
book, 1899.—The demand for this work has necessitated the printing 
of a second edition, and this will be ready in a few days. 


MUNICIPAL, FOREIGN AND ‘GENERAL NOTES. 
Aberdeen.—The Gas and Electric Lighting committee recommend 
the borrowing of £15,000 additional for electric light extensions. 


Alleged Theft.—At the Marlborough-street (London) Police- 
court last week James M‘Carthy was charged on remand with being 
in the unlawful possession of 37 electrical cut-outs, and with being 


concerned with Frederick Abrahams in stealing electrical fittings, 


worth £5, from the Queen's Hotel, Leicester-square. Henry Fisher, 
described as an electrical engineer, of 16 and 164, Dean-street, Soho, 
was charged with feloniously receiving a large quantity of electrical 
fittings. Mr. Williamson, who prosecuted on behalf of the Treasury, 
said that UU ad of the value of about £560 found at Fisher’s 
premises had been identified as stolen. Accused were remanded. 


Ashton-under-Lyme.—The Council are borrowing £352 for the 
electric lighting of the public baths. ! 

Baltimore (U.S. A).—A syndicate, which recently purchased the 
undertakings of all the Baltimore street railways, has, it is stated, 
purchased also the undertakings of the three local electric lighting 
companies, and the whole of these organisations are to be amalga- 
mated. The railways (four in number) are 200 miles, 100 miles, 35 
miles and 15 miles in length respectively, A new heavy track has 
been put down, which has been found to withstand the extremes of 
heat and cold experienced in Baltimore. Under the charter granted 
to the street railway companies, they are compelled to keep the 
streets between the tramrails and 2ft. on either side in good repair, 
and have been declared liable for any accident that may arise 
from failure to carry out this condition. 


Bexhill.—The Electric Lighting committee has been authorised 
to meet representatives of the British Electric Traction Co. to 
discuss proposals submitted by the company for taking over the 
Council's provisional order and for establishing electricity works for 
lighting and traction supply. 

Blackpool.—The Electric Lighting committee have decided to 
reduce the maximum price of current from 8d. to 7d. per unit. The 
minimum price of current is to remain at 2d. per unit. The revised 
scale comes into force on July 1. 

Bordeaux.—The undertaking of the Bordeaux Tramways and 
Omnibus Co. has been definitely transferred to the Cie Francaise des 
Tramways Electriques et Omnibus de Bordeaux. 

Bridgwater.—The Council have decided to put their provisional 
order into force, and electricity supply works on the low-tension 
continuous-current system are to be established. 

Oamberwell (London)— The Vestry have decided to retain 
Major P. Cardew (Messrs. Preece and Cardew) to report upon the 
advisability of purchasing so much of the undertaking of the County 
of London Co.’s undertaking as lies within the Vestry’s area. 


Church Lighting.— Following closely upon the introduction of the 
electric light at St. Mary Bredin, Canterbury, the church of St. Paul 


and the Baptist chapel are being wired for the electric light. 


Oroydon.—There was a gross profit of £5,340 on the working of 
the electricity department for the year ended March 25. Interest 
and sinking fund required £4,092. 2s. 8d., leaving a net profit of 
£1,247. 17s. 4d. As the Local Government Board refused to sanction 
a loan for the payment of the premium to the British Thomson- 
Houston Company, £1,000 of the profit has been allocated for this 
purpose, and the balance (£247. 17s. 4d.) has been carried forward. 
The chairman of the Electric Light committee (Ald. Miller) said 
that some time ago he estimated that the profit would be rather 
larger, but at that time he had no idea that so large an amount 
would have to be set aside for capital and sinking fund. "The past 
T was the first of the municipal working of the electric light. He 

d been lookinz to see if he could find any other station that had 
e so well during the first year. He had found one (Tunbridge 
Vells) that ran them rather closely, but not one was so good when 
they had regard to the amount of the capital expenditure. The 
electric light undertaking was a most important one, and one the 
Council desired to make pay. They did not wish, however, to cut 
against another undertaking, and he was glad to know that the 
consumption of gas last year had increased and was increasing. 


Curacoa.—The principal streets of this town are now lighted by 
incandescent electric lamps, and have taken the 9 of arc lamps, 
255 of the former supplanting 22 of the latter. The present rate of 
charge per 16 c.p. incandescent lamp is 33. 4d. per month, which 
precludes any extensive use of electric lighting. Were this heavy 
charge reduced, the demand for current would be greatly extended. 
At present less than 500 incandescents are used in private lighting, 
and these only by the principal hotels and clubs. 


Dewsbury.— An inquiry was held here last week into the Council's 
application for sanction to borrow a further £9,000 for electric liglit- 
ng extensions. The borough electrical engineer (Mr. O. M. Jonas) 
submitted plans and gave particulars of the proposed extensions. 
There was no opposition. 

Douglas (Isle of Man).—The Isle of Man Tramways and Electric 
Power Co. recently offered to supply electric current to the Council 
for street lighting at 23d. per unit for the first 200,000 units, 24d. for 
the third 100,000 units, and 24d. for 300,000 units and all in 
excess. The Council have, however, decided not to entertain the 
offer, and municipal electricity works are to be erected. This 
decision is causing much discussion. 

Dunkirk.—In February, 1898, the electric light was installed at 
the quays of this port, and is now available for the discharge and 
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loading of cargo at night, at a charge of Ifr. per hour 
A minimum of two lights must be employed in the wor 


Ealing.—The electric light mains are to be extended to the 
Drayton House estate. At the last ineeting of the Electric Lighting 
committee, Mr. Green was elected chairman. 

Sanction to borrow £18,000 for electric lighting extensions is being 
sought by the Council. Tenders for additional plant were accepted 
at last week's meeting, and are set out in another column. 


East Ham.—At the Council meeting last week a report was 
submitted recommending the adoption of the electrical engincer's 
proposals to erect an electricity generating station for lighting and 
traction purposes. Some members suggested waiting for Prof. 
Kennedy’s report to the London County Council on the tramway 
question, and others were opposed to overhead tramways, and 
consequently the matter was referred back. 


Electrical Industry in Italy.— An interesting Paper has been 
published giving a review of the progress in Italy with regard to 
electrical industry during the year 1898. The country, it appears, 
offers an extensive field for electrical power transmission by the large 
amount of water power which is running to waste. The town of 
Milan has all its tramways equipped electrically, and benefits by the 
important power transmission from Paderno described in The 
Electrician, Vol. XLII., pp. 255, &c. In Turin also, a large number 
of tramways are running on the overhead system, while others use 
accumulator traction. ‘The whole of the system will be completed 
this year. Genoa has also enlarged its service of electric tramwavs 
and increased the number of its electric works with the help of the 
Allgemeine Elektricitats Gesellschaft. At Bologna the electrical 
equipment of the present horse tramways has been projected, and 
Florence has adopted electric traction on some lines and extended its 
electric lighting operations by supplying current to private 
consumera. In Leghorn, also, electric has replaced horse traction and 
the same is contemplated in Sicily, in the towns of Palermo, Messina, 
Catania, and also in numerous other towns in Italy. Even in Rome 
and Naples electric traction is being adopted on a large scale. All 
these towns are provided, more or less, with electric light, and many 
others have followed their example, or are about to do so. As 
mentioned in a previous issue the application of electric traction on 
heavy rail ways has also been els considered, and the first line 
of this sort between Milan and Monza was recently opened, and has 
been described in our columns (see The Electrician, Vol. XLII., 
p. 869). A similar experiment is to be made at Bologna, 
and a still more important one—on the third-rail system 
with high pressures—is to be made on the lines of the 
Val Tellina. Electric traction is also to be established in the Giovi 
tunnel. Engineers are engaged in a scheme for utilsing a force of 
7,000 H. P. on the Brembo, and to replace steam by electric traction 
on the Bergamo-Lecco, Bergamo-Serregno, Bergamo-Milan and 
Bergamo-Brescia lines, with a central station at Ponte S. Pietro. 
The electro-chemical industry has not either been at a standstill. 
Although nothing has been done in the way of aluminium manu- 
facture, carbide works have been started with success at Terni and 
Narni. The question has been raised of adding 8,000 H. P. to the 
6,000 H.P. already existing at the works in the former place. During 
the year several important new companies liave been panel one in 
Milan having a present capital of £200,000, and an authorised capital 
of £800,000. It has been founded by the Credit Italien, the banking 
house of Manzi and Co., Messrs. Schuckert and Co. and the Con- 
tinental Company of Nuremburg. It is chielly concerned with the 
installations at Bergamo and Florence. Another company, with an 
authorised capital of £1,200,000 and an actual capital of £500,000, 
has also been furmed in Milan by the Commercial Bank, the Vienna 
house of Rothschild, the Hungarian Bank, Messrs. Ganz and Co.; 
and the Union Elektrieitäts Gesellschaft of Berlin, This company 
will, in the first place, direct its operations to Tivoli, Rome and 
Bologna. A third and smaller company has been formed at Turin, 
in which English, Swiss and French capitalists are interested, and 
several other small companies have also been established. 

Greenock.-—The electricity supply station being laid down by the 
Corporation, under the direction of the burgh electrical engineer 
(Mr. S, E. Fedden), is making rapid progress towards completion. It 
may surprise some of our readers to Enos that Greenock was one of 
the first towns in Scotland to obtain a provisional order and to instal 
plant for public electric lighting. For a short time the streets 
were lighted electrically, but not for long, and for a number 
of years the plant lay idle except for such use as was made of 
it by the students of the Greenock Technical College. An 
application, made two or three years ago by a company to Parlia- 
ment asking that the Greenock provisional order should be revoked 
and power be granted to the company, was successfully opposed 
by the Councilon the condition that immediate steps should be taken 
to carry out the terins of the order. It was then decided that a station 
should be erected and Mr. Fedden, who was then second envineer 
at Edinburgh, was appointed as burgh electrical engineer in charge 
of the work of erection and equipment of the station. Mr. Fedden 
is his own architect and has been busy, for some time past, with the 


E arc lamp. 


designs for the station buildings. A few weeks back the first sol 
was cut, and already foundations for the plant have been put down 
and the walls of the engine house are up as far as the traveller girders. 
The contracts for electrical equipment were placed with the India 
Rubber Co. (Messrs, G. E. Belliss and Co. supplying the engines and 
the Tudor Accumulator Co. a battery of 304 cells). The contract 
for the street work and mains was placed with the Callender Co., 
Brockie- Pell are lamps being adopted for the street lighting, and the 
pillars being supplied by Messrs. MeDowall, Steven and Co. 


Hendon —Mr. Robert Hammond has been appointed consulting 
electrical engineer by the Hendon Council. 


Islington (London).—The proposals of the electrical engineer 
(Mr. Albert Gav) for the extension of the electric light mains to the 
Hornsey Rise, Newington Green and Highbury New Park districts 
have been approved. Particulars of the extensions were given in our 
issue of 12th inst. 

Owing toa dispute with the New River Co. over the supply of 
water to the electricity department, the Vestry is recommended 
to endeavour to obtain independent supply. The electrical engineer 
(Mr. Albert Gay) thnks that, though the boring of a well at the 
station is a speculation, it is worth risking the preliminary expendi- 
ture, in view of the success attendant upon a similar operation at 
Hornsey-rowl Baths, and he recommends the work be carried out ns 
follows: - Two tubular wells sunk to a depth of 500[t. each; two 
pumps for same with engine, fixing foundations, steam and other 
Pipes aud contingencies, at a total cost £2,750. 


Kettering.—The Electric Lighting committee are considering an 
offer from a company to take a transfer of the Council's provisional 
order and to erect electricity works for public and private lighting. 


Kingswood (Bristol).—The Local Government Boarl have 
sanctioned a loan of £1,200 for the purchase and erection of lamps 
and pillars, and the relighting of the district will be effected as soon 
as possible. The dispute between the Council and the Western 
Counties Electrie Light and Power Syndicate has been settled. The 
syndicate claimed £500 damages for breach of contract and £89 for 
electric current. supphed, and the Council counterclaimed for 
damages caused by the sudden stoppage of the supply. The Council 
has now azreed to pay £30 to clear themselves from all claim for 
lighting, &e. 


Leeds.— The Council decided on Friday to apply for sanction to 
borrow £150,000 for electric light extension purposes. 


Light Railways.—The Board of Trade have confirmed the Liglit 
Railway Order authorising the construction of light (electric) rail- 
ways in the counties of Glamorgan and Brecon, between Vaynor, 
Dowlais and Merthyr Tydvil. 

The order for the construction of the West Manchester light rail- 
way has been confirmed by the Board of Trade. 

The Light Railway Commissioners held an inquiry on Wednesday 
into the application of the Drake and Gorham Electric Power and 
Traction (Pioneer) Syndicate for power to construct a light (electric) 
railway between Joppa, Musselburgh and Levenhall. The North 
British Railway Co. opposed the echeme, After hearing the evidence 
the Commissioners said that they were of opinion that the scheme 
would seriously affect the North British Railway Co., and, therefore, 
could not grant the application. 

The Finchley District Council notify that they will apply for 
powers to construct a light (electric) railway from the boundary of 
the parishes of Hornsey and Finchley in the Great North-road to 
North Finchley, and thence to Totteridge-lane, Whetstone, the 
boundary between Finchley and Barnet parishes. 

The Hornsey District Council propose to apply for powers to 
construct a light (electric) railway from Great North-road, Finchley, 
to the Archway Tavern, Highgate, 

Power and Traction (Limited) notify that they propose to apply 
for an order to construct a light (electric) railway in Oakington, 
Westwick and Cottenham (Cambs. ). 

The Nelson Town Council will apply for an order to construct 
light (electric) railways in the district. The gauge will be 4ft. Sin. 

The Nuneaton and District Light Railway Co. (Limited) are to 
apply for powers to construct light ratlways in Nuneaton, Chilvers 
Coton and other districts in the county of Warwick. 

The Imperial Tramways Co. propose to apply for power to 
construct various lines of light (electric) railway in Darlington, 
Cockerton, &e., in the county of Durham. 

The British Electric Traction Co. notify that they intend to apply 
for power to construct a light (electric) railway in Aberdare. 

The Bilston Council has conditionally approved. the scheme for 
the construction of a light railway between Wolverhampton and 
Bridgnorth, 

The proposal to construct a light railway between Bridgwater, 
Glastonbury and Langport is being supported by the Bridgwater 
Council. 


Limerick. — The Corporation have rejected the electric lighting 
proposals of Mr. C. W. Sax. 
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Motor-Car Nomenclature.—We have received a lengthy com- 
munication from Mr. Arthur Shippey on the subject of motor-car 
nomenclature. After referring to the advances constantly being 
made in familiarising the public with different types and styles of 
motor vehicles, Mr. Shippey suggests that electrically self-propelled 
vehicles of all kinds should be styled '*electromobiles," oil motor 
cars of all kinds * petromobiles,” steam driven vehicles“ steamo- 
biles," compressed air vehicles airomobiles” ; and as a distinctive 
name for any special class or type of vehicle he suggests electro-cab, 
electro-victoria, electro-phaeton, electro-brougham, electro-dog cart 
and electro-van, as the case may be, with the prefix petro to 
similar vehicles of the petroleum type; steamo, for steam driven 
vehicles, and airo, for compressed air driven vehicles. Three-wheel 
vehicles Mr. Shippey would designate '*motorettes:" thus, electro- 
motorette, petro-motorette, &c. In lieu of the word driving he 
suggests moting " as yachting, coaching, boating, &c. Here, again, 
the prefix electro, petro, &c., would be used. In lieu of coachman 
he would call his driver a “ motorcarist " or a motor-man," aud the 
gentleman driver an “automobilist.” In housing the mechanical 
vehicle, he suggests that the place of refuge should be called the 
* motorage,” and the roadside hotel proprietor could give notice that 
“good motorage accommodation is available, electricity being 
supplied while you dine at 2d. per unit." Mr. Shippey thinks the 
time has come when a definite stand should be taken on this subject, 
and there is, no doubt, something to be said in favour of this course. 
We think, however, there is still room for the ingenuity of the 
nomenclaturist before finality is reached. Mr. Shippey's contribution 
to the subject is too lengthy to be given in full, but it will be scen 
that he has given the matter some attention. 

Railway Station Lighting.—The Caledonian Railway Co. have 
introduced the electric light at the goods and mineral yards and 
passenger platforms at Newton, 

Eoss. —Mr. Hamilton Kilgour, the borough electrical engineer at 
Cheltenham, has been engaged to prepare plans and estimate of an 
electric lighting scheme for Ross. 


Salford.—An inquiry was held here on Friday into the Council's 
application to borrow, amongst other suma, £5,822 for electric lighting. 

he acting town clerk (Mr. L. C. Evans) said it was proposed 
to erect an additional station, and the land had been purchased with 
the consent of the Local Government Board. The chairman of the 
Electric Lighting committee (Mr. Howarth) said that since August 
they had had applications for twice the amount of power it was at 
present possible to produce. he first generating station was built 
three years ago, and during that time losses on production had been 
greatly reduced. During the first year there was a loss of £3,975, 
including sinking fund, depreciation and interest. In the following 
year £2,900, and last year (to March 31) £855. The inspector thought 
the rate of progress was good, and that there was every appearance 
of a profit being made when the new station waserected. ‘There was 
practically no opposition. 

Sevastopol (Russia).—Immense wine cellars have recently been 
bhilt at Massandra, near Yalta, in this district, storing about 
2,000,000 bottles of wine and immense quantities of wine in cask. 
The cost of the erection of the cellars was over 2,000,000 roubles, 
and the equipment includes electric light throughout and an electric 
tramway. 


St. Anne’s-on-Sea.—The electrical engineer (Mr. P. J. S. Tidde- 
man) has prepared a scheme of electric lighting. The capital 
expenditure entailed is put at £18,000, but extensions within five 
years would bring this amount up to £23,500. The low-tension 
continuous-current three-wire system of supply at 200 volts is 
recommended. Mains are to be laid in the principal streets, 
which will be illuminated by arc lamps. 150 incandescents 
wil Le employed for lighting the minor streets. A differential 
system of charging for current is recommended—7d. per unit for 
tte first hour, and 4d. per unit afterwards. 


Shanghai.—The Municipal Council have received proposals for 
the purchase of this electricity supply undertaking from an American 
syndicate, which is anxious to obtain a concession for the construc- 
tion and working of trainways on the overhead trolley system. 

Sunderland.—The borough electrical engineer (Mr. John F. C. 
Snell) has presented his report on the fourth completed year's result 
of the electric lighting undertaking. During the past year, notwith- 
standing the large number of lamps disconnected by reason ofthe 
disastrous fire at the Havelock House, 4,814 lamps were added, 
making a total on April 1 of 25,617. Mr. Snell estimates that at the 
end of tbis year the number will be over 35,000, as already there are 
as many lamps applied for as were connected during the whole of 
last year. The number of units of current sold increased from 
270,200 to 472,240, or 75 per cent. The maximum demand on the 
station was 556 E. H. P. against 484 during the previous year, whereas 
the units sold per E. H.P. demanded in 1897-8 were 559, and in 1898-9 
814. This satisfactory improvement is attributed to the large increase 
of day loads in the motors and to the operation of the maximum 
demand system of charging. During the past year a 360 I. H. P. steam 
dynamo, three Lancashire boilers, and water softening plant were 


added to the works, and three steam dynamos, of 200 I. H P. each, 
are on order for next winter’s load. ‘The capital expenditure is 
now £58,637, or £56 per kilowatt installed. e motors connected 
to the mains are increasing in number rapidly, and during the year 
15 motors (aggregating 96 H. P.) were added. At present, motors 
representing over 400 H.P. are driven from the Corporation mains. 
The financial results are equally satisfactory, a deficit of £582 in 
1898 being converted into a net profit of £364. lls. 3d. The 
cost of production has been reduced from 2:27d. per unit to 2 03d., 
and the average price obtained for current sold was 3 78d. per 
unit. Mr. Snell is to be congratulated upon the excellent all. 
round progress made during the year, and as extensions for tramway 
and other purposes are projected, further progress can confidently be 
prophesied for the present year. 

Theatre Lighting.— The Directors of the Granville Theatre, 
Walham Green, London, have decided to put down independent 
electric lighting plant. 


Tonbridge.—Mr. Robert Hammond addressed a meeting of 
tradesmen last week on the electric lighting question. He estimated 
an annual revenue of £2,400 from electricity works, and after 
allowing for interest and sinking fund a net profit of £1,400. A 
resolution calling upon the Council to carry out the terms of their 
provisional order was passed. 

Wakefleld.—The salary of the borough electrical engineer (Mr. 
J. K. Brydges) has been increased from £200 to £225, rising, by 
yearly increments of £25, to £300 per annum. 

Workhouse Lighting.—The Derby Guardians propose to light 
the workhouse offices, &c., by electricity. 


PATENT RECORD. 


The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. J. C. CHAPMAN and Co, 
Chartered Patent Agents, of 70, Chancery-lane, W. C., from whom any avai- 
able information 1n connection with Patents, Designs and Trade Marks may 
be obtained. 

APPLICATIONS FOR PATENTS. 

NoTE.—T'he undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete speci- 
fication accompanies application an asterisk is afixed. 

March 20, 1899, 


6,025. V. I. Feeny. London. Improvements in and relating to electrical 
incandescence lamps. (Allgemeine Elektricitäts- Gesellschaft, 


* 


German 

6,026. V. I. FENNY. London. Improvements in and relating to electrical 
incandescence lamps. (Allgemeine Elektricitiits-Gesellachaft, 
Germany.)* 

6,027. V. I. FENNY. London. Process for regulating the supply current 
for illuminating bodies or filaments composed of second-class con- 
ductors (electrolytes). (Allgemeine Elektricitits-Gesellechaft, 
Germany.)“ 

6,028. V. I. Fenny. London. Process for the production of electrical 
resistances with small heating capacity. (Allgemeine Elektricitäts- 
Gesellschaft, Germany.)“ 

6,032. C. R. LoukERT, E. Francois and H. KuNKELMANN, London. 
Improvements in or relating to electricity registers or meters. 

6,034. G. D. GRANGER. London. Improved electrical striking at'ach. 
ment for clocks. 

6,058. R. HuTcHisoN. Lendon. Improvements in controlling switches 
and apparatus for electric motors.* ' 

6,052. F. W. WEBB and A. M. TuoursoN. London. Improvements in 
apparatus for working railway points and signals by electricity. 

6,053. S. BERDrTSCHEWSKY-APOSTOLOFF. London. Improvements in elec- 
tric lampe. | 

6,054. S. BERDITSCHEWSKY-APOSTOLOFF. London. Improvements in elec: 
tric lamps. 

6,061. W. BoRcHEBs. London. An improved process of and apparatus 
for electrically heating compact or pulverised substances difficult 
to fuse or infusible.* : 

6,064. W. L. Wise. London. Improvements in electric relays. (A. C. 
Crehore and G. O. Squirer, United States.) 

6,067. J. M. J. VicNoN-DANTO. London. An improved electrical drying 
apparatus for treating textile fabrics.* 


March 21, 1899. 

6,125. P. M. Justice. London. Improvements in electrically operated 
motor road vehicles, a part of the invention being applicable to 
secondary batteries and to their charging connections and the 
connections of same with their motors, (The Pope Manufacturing 
Co., United States.)* 

6,129. C. LavzgTUs. London. Improvements in or relating to electric 
batteries. 

6,142. A. Lamkin and J. G. LEMON. 
phonic exchange apparatus. 

6,149. W. L. VOELKER. London. Improvements in the manufacture of 
filaments for incandescing electric lampe, and in means applicable 
for use in such manufacture. 


London. Improvements in tele- 
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6,157. 


6,205. 
6,213. 


6,220. 


6,250. 


6,258. 


6,269. 
6,270. 


6,271. 
6,296. 
6,297. 
6,300. 
6,303. 
6,321. 
6,322. 
6,335. 
6,343. 
6,344. 
6,347. 


6,353. 


6,395. 


6,396. 
6,420. 


6,439. 


6,441, 


6,473. 
6,478. 
6,484. 
6.487. 


6,562. 
6,582. 


6,593. 


6,604. 


6,624. 
6,631. 
6,647. 
6,634. 


6,685. 
6,687. 


6,690. 


W. C. Jonnson and A. WUNDERLICH. London. 
electric are lamps.“ 


March 22, 1899. 


Improvements in or relating to elector motor 


Improvements in 


M. Lote. 
vehicles. 
THE British THomson-Hocston Co. (Limitep). London. Im- 
provements in insulating lining for electrical apparatus and 
process of making same. (G. B. Painter, United States.;* 
SIEMENS BROS. AND Co. (LIMITED). London. Improvements in 
electrical incandescence lamps. (Siemens and Halske Aktien 
Gesellschaft, Germany.) 
C. Baker and W. A. CHatswortHy. London. 
electrically illuminated advertising devices. 


March 23, 1899. 
Liverpool. Imitation cover for electric glow 


London. 


Improvements in 


M. P. MacINERNY. 
lamps. 

R. F. HALL. Birmingham. Improvements in electric lamp holders.“ 

R. F. Hau, Birmingham. Improvements in combined electrical 
switches and lamp holders.“ 

A. J. McGEocH. Glasgow. Improvements in electric switches. 

J. C. SLATER. America. An improvement in telephone systems.“ 

H. Bump. Glasgow. Improved apparatus for extracting or 
reducing metals, or for making metallic alloys by electrolysis.* 

H. BECKMANN. London. Improvements in apparatus for electro- 
plating.* 

R. Schulp and R. Bascu. London. Electric safety alarm appli- 
ance to clothes hooks to prevent theft of garments aud the like, 

W. KiNGSLAND. London. Improvements in or connected with 
surface contact studs for electric traction, 

A. WHALLEY. London. Improvements in or relating to electric 
cables. 

M. Genre. Liverpool. An improved device for producing electric 
current at sea by the action of the waves. 

F. W. PURCELL. London. Improvements in volting machines.“ 

O. O. Domon. London. Improvements in or connected with 
apparatus specially applicable for lighting and heating by clec- 
tricity. 

W. L. Wise. London. Improvements in electric brakes for rail- 
way and tramway vehicles. (The Actien-Gesellschaft Elektrici- 
tätswerke vorm O. L. Kummer and Co., Germany.)“ 

F. E. ELMORE. London. Improvements in apparatus for the 
generation and electrolytic application of electric currents. 
(Partly by J. O. S. Elmore, India.) 


March 24, 1899. 

W. R. WyN NE. London. Improvements in appliances for trans- 
mitting the current from a charged wi:e to an electrically pro- 
pelled vehicle. 

M. HEYDER London. Improvements in and relating to electrical 
coin shoots for automatic coin freed apparatus.* 

C. T. GAMBRELL and T. E. GAMBRELL. London. Improvements 
relating to electrical resistance boxes aud like apparatus aud to 
switches therefor.* 

SIEMENS BROS. AND Co. (LIuIrRp). London. Improvements in 
combined telephonic jacks and call indicatore. (Siemens and 
Halske Aktiengesellschaft, Germany.)* 

T. CARLES. London. Improvements in electric cables. 


March 25, 1899. 

C. Botte. Manchester. Improvements in electrical apparatus for 
igniting gas burners from a distance. (C. Fitzlaff, Germany.) 

R. F. Hatt. Birmingham. Improvements in electric arc lamps.“ 
C. EnconLE and A. CHARPOULART. Paris. The fairy mountain 
electrical switchback continuous railway with enchanted reptiles, 
snakes, dragons, and other animals. 

Tur British THomson-Hovuston Co. (LIMITED) and F. SAMUELSON. 
London. Improvements ia electric switches. i 


March 27, 1899. 

M. E. FuLD. London. Improvements in or relating to current 
regulators for electric batteries." 

D. Lance, R. L. E. DR BOURGADE and L. Schurrz. London. 
Electrical furnace with peripheral heating by means of electrical 
resistances. (Date applied for under Patents, &c., Act, 1883, 
Sec. 103, August 29, 1898, being date of application in France.)“ 

D. CN NIN HAM. London. Improved combination brake coupling 
for electrically connecting railway vehicles fitted with vacuum 
brake for communication or signalling purposes. 

P. M. Justice. London. Improvements connected with motor 
road vehicles and in electric igniting apparatus for explosion 
engines. (The Pope Manufacturing Co., United States.)“ 

March 28, 1899. 

A. SHIELS. Glasgow. An improved switch or“ push " for use in 

connection with electrical intercominun:cation on railway trains. 


L. B. Copp and P. N. CHATTERLEY. Birmingham. Improvements 
in and relating to electric switches and the like. ; 
A. P. Lux DHEUqd and G. C. LUNDBERG. London. Improvements 


in wall plugs for electric lighting and heating.“ 

D. Bacox, London. Improvements in carbons for electric arc 
lamps.* 

R. O. A. HEINRICH. London. Improvements in voltaic cella.* 

H. H. Dow. London. Improvements in porous diaphragms for 
electrolytic cells and methods of producing tlie same.* 

B. G. Lamme. London. Improvement in method of and means 
for varying the speed of direct-current motors. (Date applied for 
under Patents, &c., Act, 1883, Sec. 103, Sept. 35, 1898, being 
date of application in United States.) 


————— eee ee 


6,712. 


6,809. 


6,816. 


6.819. 
6.920. 


THE ELECTRICIAN, MAY 26, 1899. 


6,691. 


B. G. Lauwg. London. Improvements in systems of electrical 
distribution and regulation. (Date applied for under Patents 
Act, 1883, Sec. 105, Sept. 28, 1898, being date of application in 
United States.) 

G. ABOILARD BT Cre. London. Lines, circuits and apparatus for 
telephonic intercommunication. (Date applied for under Patents, 
K.. Act, 1883, Sec. 103, Aug. 30, 1898, being date of application 
in France.) 

March 29. 1899. 

R J. WaLIIS-JoxEs and W. B. Essow. London. A method of 
and apparatus for the transformation of two-phase electric cur- 
rents specially applicable to electric welding. 


W. F. KeEssLER London. Improvements in electric cigar- 
lighters.* 
W. F. Joses. London. Improvements in electric switches. 


B. MAGNIN I. Liverpool. Improvements in or in connection with 
trolley or like current collectors for electric railways and tram- 
ways. (B. Villa, Italy.) 


SPECIFICATIONS PUBLISHED. 


Nors.—All Specifications can now be obtained at the uniform price of 
8d. each. 


6,058. 


6,695. 


6,720. 


6,834. 
6,£65. 
6.9^3. 


6.944. 


7,129. 


7,161. 
7,507. 


7,798. 
7,895. 
8,043. 


8.274. 
8.519. 
9,178. 
9,330. 


9,591. 
9,482. 


9.912. 
9,983. 
10,291. 
10.496. 
10,617. 


11.498. 
11,519. 


11,926. 
12,438. 


12,860. 
15,512. 
14,599. 
15,100. 
16,464. 
16,552. 
16,553. 
19,972. 


circuits. 


. VoiGT and HAEFFNER. 


1898. 


SIRMENS Bros. AND. Co. (laMirRD) (Siemens and Halske Aktien 
Gesellschaft). Apparatus for transmitting motion to a distance 
by means of el-ctrical energy. 

CROMPTON and AsnrEy. Electrical measuring apparatus for use 
in regulating electric currents. 

GnvNow and GoobsELL. Depressible rail systems for electrical 
railways. 

WorDINGHAM. Safety devices for use in connection with high- 
tension electric conductors, 

ANDREWS, Electric conductors and appliances for making con- 
nection with same. 

TANNER and Lowcock. Electric plug connectors. 

BECKER and ScHREYER. Method of anl furnace for the continuous 
melting of glass by electricity. 
Hol MES, HotMes and HoLMEs. 
energy. 

HERZOG. Apparatus for electric signalling and adjuncts thereto. 
Bovrr (Antwerp Telephone and Electrical Works). Electric 
indicators or annunciatora. 

NuNNs. Electrical switches. 

BARTON. Construction of fusible cut-out for electric circuits. 
MACKENZIB (Allgemeine Elektricitits Gesellschaft. Sockets cr 
holders for incandescent electric lamps. 

OPPENHEIMER, Electric bells. 

Kreps. Electrodes and the method employed for producing them. 
Rosson, MARSDEN and HEADLAND. Elec romotors. 
BELri&L.D (Westinghouse Electric and Manufacturing Co.). 
trollers for electric motors, 


Means of generating electrical 


Con- 


Rovravr. Process for electric heating ani furnace for realising 
same. 
GUYENOT. Apparatus for turning on, lighting and extinguishing 


yas at a distance by means of electricity. 
ALTMAN. Chimney for incandescent gas, electric and oil lights. 
Von KRONMYRTH. Telephonic apparatus. 
Wirt. Rheostate for electric circuits. 
STAUNTON. Maximum electric-current self-recording instruments. 
SMITH and Ecg. Controlling switch for large numbers of e'ectric 


Gover and Proctor. Holders for electric glow lamps. 

Davis. Electric brakes. (Date applied for under International 
Convention, October 22, 1897.) 

SENGEL. Circuit connections 
machines. 

KALLMANN. Apparatus for indicating leakages or escapes of 
current from electric conductora. 

ZICKLER. Telegraphy by means of electric light. 

MICHAELSON, Electric incandescent lampa. 

BLACKBURN and Spence. Electric measuriog instruments. 
PipGeon, Electrical influence machines. 

HENNETON. Construction of electrodes for secondary batteries, 

Bremer. Electrodes for arc lamps. 

BREMER. Electric arc lamps. 

Hoorer. Electric switch worked by clockwork or ele:tricity, or 
both, or by hand independently of either. 

Cell switch. 


for continuous- current shunt 


21,044. THe British THomMson-Hovston Co. (LiwrrED) (Cox). Prepayment 
electric motors and meters. 
1899. 

287. SteMENS BROS. AND Co. (Liuirgp) (Siemens and Halske Aktien 
Gesellschaft). Cooling appliances for alternating-current and 
rotary-phase-current motors. 

1,208. Srerza. System of conduits for the underground conductors of 
electric railways and tramways. 

1,232. THoMSEN. Process of and means for transforming electric 
currents. 

1,683. MELZER, HAFFNER and Koch. Arc lamps. 

2.238. RIBBE. Accumulator plates. 


. FURER. 
. FLEISCHHACKER. 


Electric switches. 
Fixing of insulators for carrying electric line 
wires. : 
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` COMPANIES’ MEETINGS AND REPORTS. 


—— 


The Rand Central Electrio Works (Limited). 


The fifth ordinary general meeting of the shareholders was held yester- 
day, at Winchester House, Old Broad.street, E.C., Sir CHARLES Rivers 
Witson, G. C. M. G., C. B. (Chairman), presiding. 

The SECRETARY (Mr. H. Militz) having read the notice calling the 
meeting, 

The CHAIRMAN said: Gentlemen, Looking at the accounts, there are 
no very salient items which need attention, except two or three which 
I will just mention, and whick may possibly have attracted your attention. 
For instance, you will observe that at the end of tlie year something like 
£16,000 was outstanding in respect of money due to the Company 
for electricity supplied, and so on. That seems rather a large amount, 
but it is satisfactory to kuow that since December Jlst last about 
£14,000 of the amount has been remitted to us, and, therefore, the 
sum now outstanding is a small one. As regards the cash in hand, 
which amounts to about £19,000, it will also be satisfactory to you to 
know that since the close of the year we have received a remittance 
which brings our cash reserve, as I may call it, up to about £29,000 at 
the present time. That is practically capital over our expenditure, and 
shows that we are in a firm and solid position. I need not dwell for more 
than a moment on the item of £29,742 payable by Messre. Siemens and 
Halske, which speaks for itself. It embraces £5,742, which is aur 
deficiency on working during the year, and the balance of £24,000 
is the 8 per cent. on the capital which, under their guarantee, 
Messrs. Siemens and Halske have to make good to the Company. 
Turning next to the report, you may have been struck by the 
fact that while the amount of horse-power contracted for was con- 
siderable, being, on the average, 1,846 m.r., which is only a few 
hundred horee-power under the maximum amount which the works 
are able to supply, only 965 E. p., equal to 42 per cent. of the total capacity 
of the works, have absolutely been supplied. Well, that apparent 
discrepancy is explained by a sentence in the report to which I 
ark your attention. You will notice that it is stated that As the power 
on the contract is mostly taken intermittently, the works are in a position 
to contract for a supply of power considerably in exces& of 2,500 ll. P. 
without enlarging the present installation." You will see, therefore, that 
it is really a question of management, and a question of arrangement with 
our customers as to the times and manner in which they should take their 
electrical supply, and that is a matter which is engaging the most anxious 
consideration of the Board and the engineers on the spot. We are still 
passing through what I may call the experimental period, and we 
feel perfectly safe so long as that period, which is contemporaneous 
with the guarantee given to the shareholders by Messrs. Siemens 
and Halske, lasts.. We have therefore thought it our duty to pro- 
ceed with the utmost possible caution and prudence. We have 
felt, and Messrs. Siemens and Halske have felt with us, that it is indis- 
pensable that we do not rush matters, but that we do everything in our 
power to bring these works to the utmost state of perfection so as to 

establish the Company upon a permanent and solid basis, At the 
present time, although our operations are of a restricted character, we are 
doing work for, I think, eight mining companies. We also supply a large 
aud important portion of the town of Johannesburg with electric light, 
and we also supply with electric light two stations on the Netherlands 
Railway, Johannesburg and Elandsfontein, and two other industrial 
undertakings. That is a good show, but no doubt it will be 
considerably enlarged by and by. One important question we gene- 
rally refer to at these meetings is that of water. In connection 
with that we have bad some anxiety, and I may say that 
we have taken every precaution to increase our water supply.’ It 
happens that our works, which are situated in the eastern portion of 
the Rand, have not had their fair share of rainfall during the past 
year, and, for fear that we should find ourselves in difficulties as 
a consequence, we have been spending money—about £4,400—for 
boring, in order to obtain an additional supply. As you are aware, 
we have, in addition to our own large dam, the advantage of 
making use of Krugers dam by means of pipes which communicate 
with our works, and now we are adding a third string to our bow in the 
shape of the well that we are boring. That is money well leid out, and if 
necessary we shall have to spend more in the same direction. Another 
matter I must mention is the steps that we are taking for erecting a tele- 
phone line along our own line, wbich extends some 27 miles along the Rand. 
You will understand the necesaity there is that we should be in constant and 
momentary communication, if necessary, with every point where wehavecus- 
tomers in view of the stoppages which occasionally occur along the line. 
Hitherto we have been, and now are,lependent upon the Government 
telephone line. That service is not so efficient as we might hope for, and 
besides, we cannot expect that it would lead to the same ready announce- 
ment of accidents aa if we had our own line, operated by our own inspectora, 
Therefore, after communication with our local board, we have made up our 
mind that it would be desirable to spend a cum of money, about £2,700 is 
the estimate, in the erection of a telephone line all along our line, 
and we are now in communication with the Government at Pretoria 
to obtain the necessary permission which, I trust, we shall get. Under the 
very efficient management of our officers, there has been a notable decrease 
in the number of stoppages caused by various accidents, some of 
which we are more or less responsible for, but in regard to 
& great number of others we are not responsible. We are now in 
monthly and weekly communication with the other side, and are 
receiving reports of such a ‘satisfactory character that I think we 
are perfectly justified in believing that, in a very short time, 
the main cause of these regrettable stoppages will have disappeared. 


Before sitting down I should like to say a word or two in regard to the 
local board. We have had the utmost assistance and loyal and hearty 
co-operation from these gentlemen. Being on the spot they are, of course, 
better able tran we in London can be to judge of the great difficulty 
which we have all had to contend with, and I am grateful for the large 
amount of time and attention which they have given to our affairs. I 
think it only due to them to place upon record our strong approbation of 
the excellent co-operation which we have received. I now move the adop- 
tion of the report and accounts. 

Mr. AUGUST BARSDORF seconded the resolution, which was carried 
with one dissentient (Mr. S. Cahn). 

The dividend was then approved, the retiring Directors re-elected, and 
the auditors re-appointed. 

A vote of thanks to the Chairman, proposed by Mr. CHISMAN and 
seconded by Mr. GOERZ, brought the proceedings to a close. 


Smithfield Markets Electric Supply Co. (Limited). 


At an extraordinary general meeting, on Friday last, Mr. BRowNE-MARTIN 
presiding, a resolution was cons:dered authorising the Board to raise further 
moneys by the creation and issue, on the best terms possible, of £25,000 
mortgage debentures, ranking pari passu as a second charge on the under- 
taking and property of the Company. 

The CHAIRMAN said that it was not proposed at present to issue tlie 
whole of the £25,000, but only such an amount as would be necessary for 
the extension of the Company's business. The immediate purpose for 
which the money was required was to enuble them to fulfil certain contracta 
which had been recently obtained fcr lighting, and which would result in 
substantial profits to this Company. Further capital was also required for 
wiring the new meat market which was being prepared for occupation, and 
the storage battery now being laid down iu the station. It waa estimated 
that the saving from the latter eource would be not less than £500 a year. 
A statement of accounts, made up to the end of April, showed profits on 
working of £1,180 for the seven months to that date, against £759 for the 
twelve months ended September 50, 1898. It was believed that the Com- 
pany would, before the close of the present year, be in a dividend-earning 
position. The Directors proposed to alter the financial year from September 
to December. 

Mr. SCOTT asked for information as to the Company's application to do 
business in the City, and whether there was not some objection on the part 
of the City authorities to the applications of the existing electric companies. 

The CHAIRMAN said that nothing had been decided yet. There was 
not likely to be any difficulty in getting the debentures taken up. They 
would be first offered to the shareholders. 

The resolution was unanimously agreed to. 


West India and Panama Telegraph Co. (Limited). 


The report of the directors of this company for the half-year to 
December 31 last states that the amount to credit of revenue is 
£51,937. 16s. 7d. against £32,228. 11s. 8d. for the correaponding half-year 
of 1897, and expenses have been £24,443. 15s. 6d. against £19,772. 1£s., 
leaving £27,494. 1s. 1d. (with £235. 14e. 1d. brought from last account 
£27,729. 158. 2d.), with which it is proposed to deal as follows :— First 
Preference share dividend, 6s. per share (£10,368. 18s.) ; Second l'reference 
sbare dividend, 68. per share (£1,400. 14s.) ; Ordinary shares, 2s. 6d. per 
share (free of tax) £11,040. 2s. 6d. ; carrying forward £4,920. Cs. 8d. The 
increase of £19,709. 4s. 11d. in total receipts chiefly arises from official and 
press traffic consequent on the late Spanish-American war. 

The expenses of repairing cables during the half-year amounted to 
£9,037. 18e. 8d., or £1,408. 195, 4d. in excess of those for the corresponding 
period, attributable to partial repaira to sections which were interrupted 
by the hurricane in September last. Some of these repairs were not coni- 
pleted until February ; consequently the whole expense does not appear in 
the present accounts. The cost of the new cables laid between Grenada, 
St. Lucia and St. Croix, and the duplication of the Trinidad-Grenada 
section, amounting to £45,970. 78. 9d., has been charged to reserve. 

Owing to the unfavourable financial condition of the Leeward Islands 
the co'onies of Antigua and St. Kitts have given notice that it has been 
found necessary to still further reduce their subsidies from ECCO to £500 
each per annum, - 


Castner-Kellner Alkali Co. (Limited). 


The third annual report of the Directors of this company for the period 
to March 51 announces that the works, consisting of four installations of 
1,000 H.P. each, are now fully at work, and the plant and process are 
working satisfactorily. The total outlay on land, buildings, plant aud 
railways has been £292,818. 133. 7d. "The trading account shows a profit 
of £31,980. 53. 1d. after adequate allowance for efficient maintenance cf 
the working plant. This has been earned by the running of the first 
installation for the whole year, the second for nine months, and the third 
for six months. The last installation was only fully completed just before 
the expiration of the year’s working. The profit and loss account shows a 
net profit of £29,554. ls. 3d., which, with £8,677. 12s. 8d. brought 
forward, less items amounting to £1,105, leaves £37,126. 15s. 11d. An 
interim dividend, at the rate of 8 per cent. per annum, has been paid for 
the six months to Sept. 30 last, taking £12,000, leaving an available 
balance of £25,126. 158. 11d. The Directors propose to pay a further 
dividend at the rate of 8 per cent. per annum for the six months to 
March 31, to write £2,784. 16s. 10d. off preliminary expenses, £5,000 for 
depreciation, and to carry forward £5,341. 17s. 1d. 

The judgment of Mr. Justice Bigham, given in August last in favour of 
the company in the action brought against the Commercial Development 
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Corporation for an infringement of one of the company's patents (not in 
use by the company), was reversed in the Court of Appeal, though the 
Court was divided in opinion, as one Lord Justice delivered judgment in 
favour of this company. The Directors have been advised to appeal the 
case to the House of Lords, a course which, we understand, they intend to 
adopt. 


AUTOMATIC TELEPHONE CO. (LIMITED).—A meeting of shareholders of 
this Company was held on Friday to take the poll, which Mr. Alexander 
(the Chairman) directed to be taken on resolutions passed at a meeting on 
the 5th inst. The object of the resolutions was the immediate removal 
from the office of managing director of Mr. Max Margowski, and the 
alteration of the articles of association in the direction of varying the voting 
power of the shareholders. Mr. W. Spyer (solicitor) explained that the 
board were advised that the meeting convened by certain shareholders on 
the 5th inst. was irregular in every respect, and they attended merely for 
the purpose of making a protest, and, as & safeguard, to vote against the 
resolutions. It was, he said, strange that neither Mr. Alexander nor any 
of the other conveners of the meeting had put in an appearance, and it did 
not seem, moreover, that arrangements had been made, by engaging a 
room or otherwise, for taking the poll. In these circumstances he had 
thought it desirable that those who attended should, at any rate, be given 
the opportunity of recording their votes on the resolutions. At the con- 
clusion of the poll, the scrutineers (Mr. J. Barker. and Mr. J. W. Cohen) 
reported that.no votes had been given for the resolutions while the number 
recorded against them, in person and by proxy, was 148,316. Tne Chair- 
man (Mr. C. G. Penny) declared the resolutions defeated, and afterwards 
remarked that, if those on the other side would agree to join with the 
Directors in carrying on the business, it would be, he thought, for the 
benefit of all concerned. 


DUDLEY, STOURBRIDGE AND DISTRICT ELECTRIC TRACTION CO. 
(LIMITED).— The report for the year ended Dec. 51 states that the total 
receipts amounted to £9.549. 8a. 8d., and the expenditure to £5,683. 5s. 6d., 
a gross profit of £3,866. Is. 2d. The dividend on the Five per Cent. 
Preference shares for the half-year absorbs £73. 2s. 6d.; dividend, at the 
rate of 3 per cent. per annum on the Ordinary shares, £1,768. 78.; depre- 
ciation takes £1,000 ; written off preliminary expenses, £105. 5s.; carried 
forward, £919. 8s. 81. An agreement with the British Electric Traction 
Co. for the adoption of electric traction on the lines and for the transfer to 
the company of the Dudley and District Light Railways Order (1898) has 
been completed, and agreements have been made with the various local 
authorities for extension of the lease of the tramways, which have been 
reconstructed and are electrically equipped, and a power house and new 
car depót have been erected at Hart's Hill. 


REUTER'S TELEGRAM CO. (LIMITED).—At the annual meeting on 
Wednesday the Chairman (Admiral Sir John Hay) said the resulta of the 
past year's working, though not quite so good as those of 1897, were 
satisfactory. They did not declare an interim dividend in October last, 
because they had not earned auflicient in the first half of the year, and, as 
they would doubtless agree, interim dividends should only be payable out 
of current profits. The profits during the second half-year had enabled 
them to declare the full 5 per cent. dividend for the year and to carry 
£1,000 to reserve. 


SOUTHPORT TRAMWAYS CO. (LIMITED).—A meeting of this company 
was held on Wednesday. The Chairman (Mr. Emile Garcke) moved the 
adoption of the report, recommending the payment of a dividend for the 
half year of 4 per cent., free of tax, and said that with regard to the 
adoption of electric traction, in consequence of an intimation received from 
the Southport Corporation, inviting the directors to take steps to adopt 
electricity on the tramways, a bill was presented to Parliament for the 
necessary powers, but the Corporation had not yet assented to it. It was, 
therefore, a question with the directors whether they should proceed with 
the bill without the assent of the Corporation, who did not, however, 
appear to have any objection to electric traction. The Corporation 
had promoted a provisional order of their own for taking over 
the tramways and using electricity as a motive power. Evidently 
there was a manifest desire that electricity should be the form of 
traction, but when it became necessary to enter into an agreement with 
the Corporation the directors found it exceedingly difficult, if not 
impossible, to arrange terms. Their lease had still a number of years to 
run. The directors hoped the Corporation would yet take a reasonable 
view of the position, and assist the company to introduce electric traction, 
and so permit the improvement which they were anxious to carry out. 
The British Electric Traction Co., who were now large shareholders in the 
company, had made arrangements with the Birkdale and Southport 
Tramways Co., which, if the local authorities would only assist, would 
enable them to consolidate the whole of the tramways in Southport, and 
work them by one uniform system, a most desirable project. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— d 


BLACKPOOL AND GARSTANG ELECTRIC LIGHT RAILWAY CO. 
(LIMITED).—'l'bis company was registered on May 17, with a capital of 
£10,000, in £5 shares, to apply for power to construct a light railway 
between Blackpool aud Garstang, to work such railway by electricity or 
other power, aud to carry on the business of carriers of passengers and 
goods, &c. The first subscribers (with 20 shares each) are :—'T. Fisher, 
J. P.; H. P. May, R. H. Mabbott, Mrs. W. Hardman, R. Bibby and T. 
Masheter, and G. Whiteside (with one share). 


BULLER'S TELEGRAPHIC CONSTRUCTION OO. (LIMITED).— This com- 
pany was registered on May 10, with a capital of £400,000, in £10 shares, 
to carry on the business of telegraphic, electrical, mechanical, manufac- 
turing and general engineers and contractors, manufacturers of and dealers 
in iron, steel, brass, copper, china, earthenware, glass, rubber, and other 
goods, suppliers of electricity, metal founders, stampers and workers, 
china and glass makera, &c. The first subscribers, with one share each, 
are: Howard C. Jubson (engineer), Edward J. Chambera (engineer), R A. 
Pinsent, H. C. Pinsent, A. W. Freeman, F. E. Smith and J. H. Rice. 


COLE, MARCHENT, AND MORLEY (LIMITED).—This company has been 
registered, with a capital of £100.000 in £1 shares, to acquire and take 
over the business of Mr. Herbert W. Morley, Prospect Foundry, Bradford. 


ENTWISTLE AND STEPHENS (LIMITED'.—This company was registered 
on May 4, with a capital of £25,000 in £1 shares, to acquire the business 
now carried on under the style of Entwistle and Stephens. and to manu- 
facture, sell and deal in electric light fittings, electric shades, &c. The 
first directors are Albert H. Entwistle, Henry J. Stephens, and Walter W. 
Hare. 


FLEXOID SYNDICATE (LIMITED).—This syndicate has been registered, 
with a capital of £2,000, in £1 shares, to acquire patents and rights 
relating to the manufacture of flexoid, and to carry on the business of 
analytical, photographic, aud manufacturing chemists, &c. 


HORSFALL DESTRUCTOR CO. (LIMITED).—This company was registered 
on May 11, with a capital of £100,000, in £1 shares. to acquire the business 
carried on by the Horsfall Furnace Syndicate (Limited), to construct, 
maintain and work any furnaces, machinery, apparatus, or plant, for the 
destruction of refuse or the generation and distribution of electricity, and 
to carry on the business of mechanical and electrical engineers, boiler 
makera, founders, &c. The first directors are : Arthur Creenwood, P. A. 
V. Robinson, A. P. James, G. H. Venison, Major Morgan Lindsay and G. 
Wataon. 


IMATRA WATER-POWER CO. (LIMITED).—This company was registered 
on May 8 with a capital of £100.000, in £1 shares, to acquire any lands, 
water rights, &c., in Finland, Russia, or elsewhere, to construct works for 
the utilisation of water power, and the transmission of force, and to carry 
on the business of electricians, electrical and hydraulic engineers and 
suppliers of electrical energy, &c. The first subscribers, with one share 
each, are: —F. Lane, L. Holliday, W. Macandrew, J. Dulait (engineer), C. S. 
Gulbenkiou, W. Ofenheim and F. Lambeau. 


MARINE PROPULSION AND ELECTRICAL GENERATION SYNDICATE 
LIMITED'.—'This company was registered on May 5, with a capital of 
£50,000, in £l shares, to acquire, develop, work and deal with certain 
patents, rights, inventions, licences, concesaions, &c., which are not further 
described. "The first subscribers are :—W. T. Carter (engineer), H. Wood- 
house (launch owner), F. Fancis, D. Macbeth, F. A. Dawson (electrica! 
engineer), H. A. Convelas, and E. C. Fowler. 


MORECAMBE ELECTRIC LAUNCH AND POWER 8Y NDICATE (LIMITED).— 
This company was registered on May 2, with a capital of £3,000, in £1 
shares, to enter into an agreement with J. J. Hargreaves, J. Hayes and W.H. 
Pickles to manufacture, sell and deal in motors, ships, boats, launches, &c., 
and to carry on the business of electriciana, mechanical and electrical 
engineers, suppliers of electricity, machinists, &c. 


MOSERS (LIMITED).—This company was registered on May 16, witha 
capital of £100,000, in £1 shares, to acquire the business carried on as 
Moser and Sons, and to carry on the business of wholesale ironmongers, 
mechanical, electrical and general engineers, metal merchants and 
founders, &c. 


PASSENGER COMMUNICATION CO. (LIMITED).—'This company waa 
registered on May 16, with a capital of £6,000, in £1 shares, to acquire 
Patent No. 14,682 (1836), and to carry on the business of mechanical, 
electrical and other engineers, &c. The first directora are :—A. G. Spencer, 
A. Spencer and F. Spencer. 


RENNIE AND PROSSER (LIMITED).—This company was registered in 
Edinburgh on May 15, with a capital of £5,000, in £1 shares, to carry on 
the business of engineers, machinists, tool makers, and manufacturers of 
and dealers in electrical and other carriages, &c. 


SAMPSON AND CO. (LIMITED).—This company was registered on 
April 21, with a capital of £25,000, in £1 shares, to acquire and carry on 
the business of curriera and leather belt and strap manufacturers, carried 
on as Sampson and Co., at Stroud, Gloucester. 


SNETZLERS (LIMITED).—This company was registered on May 2, with 
a capital of £2,000, in £5 shares, to acquire and carry on the business 
of a mechanical and electrical engineer, now carried on by Mr. Walter H. 
Snetzler. 


THOMAS BELL AND CO. (LIMITED).—This company was registered on 
May 18, with a capital of £2,000, in £1 shares, to carry on the business of 
electrical and mechanical engineers, electricians, suppliers of electricity, 
electrical apparatus manufacturers, metal workers, cable and wire workers 
and coverers. The first subscribers are :—Thomas Bell (electrical engineer) 
G. H. Uttley, J. W. Edgar, H. G. Cooper, Mrs. C. Uttley, Miss S. A 
Uttley and Mrs. M. Cooper. 


ARON ELECTRICITY METER (LIMITED).—The statutory return to 
January 3 was filed on April 15. The capital is £250,000, in £1 shares 
(of which 125,000 are Preference). All of these have beeu taken up, and 
the Ordinary shares have been issued as fully paid. 15s. per share has 
been called on the Preference. 
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BRITISH ELECTRIO TRACTION CO. (LIMITED).—The annual return to 
April 1 has been filed. The capital is £600,000, in £10 shares (of which 
50,000 are Preference). All of these have been taken up, and the full 
amount called. 

DIRECT SPANISH TELEGRAPH CO. (LIMITED).—The annual return to 
March 31 has been filed. The capital is £95,000, in £5 shares (of which 
6,000 are Preference). 12,931 Ordinary and 6,000 Preference have been 
taken up, and the full amount has been called aud paid. 

HOUSE-TO-HOUSE ELECTRICLIGHT SUPPLY CO. (LIMITED).— Theannual 
return to March 23 gives the capital as £199,500, in £5 shares (of which 
12,000 are Preference). 19,661 Ordinary and all the Preference have been 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
appointed Tuesday, May 30, as a special settling day in 125,000 Six per 
Cent. Cumulative Preference £1 fully-paid shares (Nos. 1 to 125,000) of 
Aron Electricity Meter ( Limited) ; 29,955 Vendors' Ordinary £5 fully-paid 
shares (Nos. 1 to 29,625 and 39,651 to 39,960) and a further issue of 40 
Ordinary £5 fully-paid shares (Nos. 39,961 to 40,000) of the British 
Insulated Wire Co. (Limited), and 200,000 Vendors’ £1 fully-paid shares 
of the Hiram S. Maxim Electrical Corporation (Limited) (Nos. 8 to 
200,007). 'The committee bas also ordered the further issue of 5,749 Five 
per Cent. Perpetual Preference £10 fully-paid shares (Nos. 9,252 to 
15,000) and £50,000 Four per Cent, Perpetual Debenture Stock of the 


City and. South London Railway Co. to be quoted in the Officlal List. 


TELEGRAPH MANUFACTURING CO. (LIMITED).— The Directors of this 
company have decided, subject to audit, to pay a dividend on the Ordinary 
shares at the rate of 6 per cent. and a bonus of 2 per cent., both tax free, 
for the period during which the shares have been paid up, being at the 
rate of 8 per cent. per annum, and to carry forward about £5,000, after 
providing for depreciation and Preference dividend due April 1l, and 


taken up, and 1,000 Ordinary are cousidered as paid. The full amount has 
been called on the remainder. 


WILLANS AND ROBINSON (LIMITED).—The annual return to April 12 
has been filed. The capital is £500,000, in £5 shares (50,000 £6 per 
Cent. Cumulative Preference). 30.000 of each class have been taken up 
and 14.463 Preference and 14,462 Ordinary shares have been issued as 
fully paid ; £5 per share has been called on 15,537 Preference and 15,538 


Ordinary. placing £11,000 to reserve funda. 
ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
CITY NOTES. - 2 Wu res 
GTE Line. Week g Ino. | ef 5 
MEMORANDA.—Bank rate 3 per cent. (since Feb. 2, 1899). Price of ended E |or Deo. | weeks Amount. Ino. 
silver 283d. per oz. (May 25). Consols (22 per cent.) 110—1104 for S MPO ad or Dec. 
money, 110,,—110,, for account; 24 per cent. 1053 —1044 (May 25), 1899 | 
Stock Excha Settli Days: Consola, J 1; Stocks and Shares £ £ i £ £ 
VP Birmingham Tramways. May 20 4,184 + 584 19 77,751 |+ 6,498 
Continuation Days, May 29 and June 15; Ticket Days, May 30 aud Blackpool C : i 8 
, 88 pool Corporation... , 18 221 + 21 7 1,945 256 
June 14; Pay Days, May 31 and June 15; Mining Share Carry over Blackpool and Fleetwood „ 20 324 D j 20| 5047 pa 
Days, May 27 and June 12. Bradford Corporation...|  ... Res ee [ess at M 
i , „Bristol Trams & Carriage „ 19 2.864 + 167 20 52,933 |+ 3,100 
BIRMINGHAM ELECTRIC SUPPLY CO. (LIMITED .— The Corporation City & South London Ry. „ 21 |1,097 + 92 21 22358 + 692 
bill for the purchase of this company's undertaking will be considered by | Dover Corporation „ 20 160 n" 43 "| 1,200 E 
the shareholders on June I. Dublin United ........... » 19| 744 * 188 20 13,037 |+ 4,768 
GENERAL ELECTRIC CO. (U.8.A.).—A quarterly dividend of 14 percent. | Glasgow Corporation ..,, 20 | 8,709 '+ 745... 2 or 
has been declared. . Liverpool Corporation 
RUSTON, PROCTOR AND CO. (LIMITED).—The past year's trading to Aigburgh Vale Route | „ 15 4358 | ... 5 1,262 i 
March 31 (including £5,347 brought forward) shows a credit balance of Dingle Route „ 15 290 26 | 12,664 - 
£51,002, leaving, after deductions for depreciation, interest on debentures, Prince s Park Route... „ 15 377 ae | 17; 5,659 A 
&c., £50,779. The directors recommend a dividend of 12s. per share (equal ,Liverpool Overhead Rly.| „ 21 |1,395 7 21 21 28,314 — 986 
to 6 per cent. for the year), free of tax, writing off £9,000 from goodwill "Sheffield Tramways....| „ 21 1,317 + 405 20 21,636 |+ 5,699 
account, transferring £6,000 to equalisation of dividends account, and | “South Staffs. Trams. . . . „ 19 | 595 | 19 20 12,317 4 | 472 
carrying forward £1,779, * Partly electrical. 
9 
ELECTRICAL COMPANIES’ SHARE LIST. 
PREVIOUS Price RATE PER BUSINKSS DONE 
PRESENT s * DAS NAME, WEEK'S PRIOB | Wednesday, | CENT. DIVIDENDS Dun. DURING WEKK 
AMOUNT, oe ae DUND. MAY 17. May 24 | YIELDED. | ENDING MAY 24. 
TELEGRAPHS. Per Highest | Lowest 
£194,400 E 4% |*African eae n 4% Mort. Deb. (red) - 1ot n 1 IC n 57 6 ; AUN end y a. X oe is 
26. ee A —— om oo oo =o oa =p A an an an an an em oe 1 einoer.. . 
412, 000 100 b "Do." b pert nt. Debentures = wa «a» = = =» =— 90 91 8i 613 8 - 87] ~ 
42876, 2] Block 150 | Anglo-American 22244 me 62 63 60 (3 51) 6 | Feb., May, Aug., Nov. t1 - 
27 5,151 10 30 BrasiHan Submarine 151 186 163 16 4 7 6 | Mar., June, Oct., Dec 1515 14 
£15,600 109 ë% |* Do. s per Cent. Debs. (?nd Series, 1 — . 110 114 110 114 4 7 9 une and us ET 
10,000,000| $100 $13 | Ocmmercial Cable Capital Sto 85 195 185 13 4 2 1 | Jan., Apr., July, Oct.“ 188 z 
41,866,141; stock 4 * Do. 4per Cent. Debenture Stock æ «= 104 1406 4 100 815 6 70 i 103 10 è 
16,000 10 90 Cuba Submarine Ordinary (Deferred) 2 æ æ æ». 9 10 9 — 10 8 0 0 | Februsry and Auge st ds i 
6,000 10 1¢/0 Do. Preference 10 per Cen. = ~ 184 9] 18; 19] 527 " "ber 19] - 
12,901 6 | 2/0 | Direct Spanish (Ordinary) 2 4, b e Æ 4 0 0 | April and October.. | 2 
6,0C0 b 5 Do. 10 per Cent. Cumulative Preference .... 91 10i 91 103 4:6 3 " 7 — e 
£30,000 60 4x Do. M por Cont Debentures 2. = = -aa -| 1077% 110K (7% 110% á 210! | January and July . = 2 
60,710 90 Direct United States Cable «4 11 113 11} 11} 610 8 | Jan. Apr., July, Oct 11$ 11,5 
£120, 100 44% | Direct West India Cable 43% Reg. Deb. (red) ....| 102 105 102 105 4 7 June and December.. Ls 
£4,000,000| Stock 5% | Eastern Ordinary. 100 165 164  1(9 4 3 2 | Jan., Apr., July, Oct.“ 167 102 
27,755,000 Stock | 34% Do. 8} per Cent. Pret. Stock ~ 2 . 100 104 100 104 3 71 h 10. A 
£1,132,268| Bock | 4t |* Do. 4 per Cent. Mort. Deb. Stock (red.) — 119 123 119 123 8 5 1 | May and November | 1?: 19 
£59,940 100 b * Do. 5 per Cent. Debentures, 1808899 . .| 101 14 100 101 4)7 $4 | February & August 102| nS 
250,000 10 6 Bastern Extension 3 164 16d 16} 17 i 2 4 | Jan., Ape., July, Oot 7 16} 
£320,000 | stock 4 Do. 4 per Cent. Debenture Stock ...... 121 125 191 125 8 4 8 | February & August 1225 2 
410, 1 160 52 |* Do. 8 p. o. (Austin. Gov. ub.) Dob. 1900 (reg.). 1.0 104 10) 101 417 4 | January and July to - 
£64,400 100 bx Do, (Bearer) ---....—.—---— e ao an — 101 104 101 104 417 4 n " vs = 
£.7,400 | . 100 56% = |*Mastern and 8. African 6 p.c. Mor. Deb. 1004 (reg.) .. 100 101 lu 104 417 4 n " a - 
£24,600 100 5x Do, (Bearer = ap em» = ap aD Oc 09 00 «DAD GD QU «D em 101 104 101 104 4 17 4 "n » ee 
100 4 * Do. 4% Mortgage Debentures, 19090 ....... 102 105 102 105 817 8 | Fe GA 1021 s 
£230,000 28 4 Do. 4% Mauritius Sub. Debs. (red.) 2 121 105% 102% 1C6% 815 2 November zs dw 
180,137 10 20 | Globe Telegraph and Trust Tee lt 13 11 12 4 3 8 | Jan., Ape., July, Ost. 12 17 
180,( 42 10 8/0 Do. 6 per Cent. Preference .. æ =» a= s.» =æ ~ 15 16 15 16 8 ls 19 " 7 10 1617 
150,006 10 16/0 Great N ern of Copenhagen = «æ = — m.. » 319 82] 31 $4 817 O | January and July č 32} 31, 
£92,000 100 4j Halifax & Bermuda Cable 434 1st Mort. Deb.(red).. 101 10. 101 101 4 7:0 ee xs 
17,000 25 87/ Indo-European ae ae ae = = = =» =» a æ . XA 55 t 64 57 4 7 9 | May and November 55 t4 
£108,000 100 6 London Platino-Brasilian 6 per Cent. Debs., 1903. 108 111 168 lit 6 8 Lt | March & tember - - 
£100,008 100 4 Pacific & European Tel. 4% Guar. Debs.(red) ...... 105 108 106 18 814 5 | June and December - ER 
15, el 9 10 - West African Telegraph «æ ~ = æ æ = a m m m 2$ 31 zi 8$ 4 9 3 | December and July. — = 
£290,000 100 5% » Do. b per E 9255 » : %, n 418 0 | March & September $i = 
i [L6 f = st we qu dm CD € UN €D €D € € Gs em ee — -- «e 
Ban 109" 4 50. 4 Dur Cent. Debentures — 2 — 103 106 108 106 815 9 | January and July ee - 
88.521 10 is West India and Panama 2 íi 17 21 ae Moy aud Nov ember 2 e 
34 563 10 60 6 per Cent. 1st Frefere nos 103 111 103 111 5 6 8 " i 11} 103 
4,009 10 6,0 6 Cent. ind Preferenos æ.. 9 10 9 10 6 0 U " jJ - = 
£80400 | . 100 .5 * Do. bperCent. Debentur es. 105 los 165 18 413 3 | January and July . T - 
£339,131 Stock 4 Western & Brazilian Ord. 4% Debenture Stock... 106 107 106 109 814 7 | June and December vá is 
£:188,1 U. 10 02 * Western Union 6 per Cent. Sterling Bonds (red.!.. 100 105 109 105 514 3 | March & September ae T: 
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Last | . PREVIOUS Price RATE PER | Business 
DIvI- | NAME, WEXE's PRIOB | Wednesday, CENT. DIVIDEND DUB. DURING Woe 
DEND. . | MAY 17. May 21. YIELDED. | ENDING Mar 21. 
i 
| 
TELEPHONES. 20a Highest | Lowest 
4/0 Chili Telephone (fully pad. } 8 613 4 [Aut. = = 
11d. | Consolidated Telephone Const. & Manufacturing ł 415 8 | July 22 - - 
as Monte Video Telephone Ord. *" m» "m co 22 mws. œ 1 5 0 0 October. em e» ep eD e» p on 
es Do. 6% Preference............ —— 4 - accu owe r dno a i: 
em To. b per Cert. Cumulative lat Pre 11 18 4 59 - a 
6/0 Do. €X Cumvlstive 2nd Pre. 11 18 4 6 0 a = 
450,000 5 2/6 Do. 17 Ncn.Cumvlative 8rd Pref 2... 4} 61 415 2 " " B. qe xe 
11 329,471 | 8tcck 83” » To. Teker ture Stock 8}% (red.) 99 172 8 9 4 | June and Decemter 99) | . 
1'1,€06 1 8 Osfen ta i 1 5 0 0 | April and October. is ` 
R CON 5 6/0 Unitcd Biver Flate em eme 0 O ap 0 ae €» CD mt QD @ oe GIO Ge @ 11 5] b 14 3 July a "095299249 m5 ee oe 
2179 947 | Bicck 6% („„ Do. ö rer Cert. Detentrre E teck (red.) 101 107 413 11 | June and December EA z 
! 
| ELECTRICITY SUPPLY COMPANIES. 
100,000 1 - Bl'ckh'th & Gr'nw'ch P'st'ct Elec.Lt.Ord.110s pd." és = E a 
6,(CO 10 7/9% | Bcurnerccoth snd Poole Electricity SupplyOrd .. 13} 135 3 16 10 = J E 
. $8,000 10 4/6 To. 44 per Cent. Cumulative Pref. .... 103 114 818 8 = :071 N 
27,000 5 ES Calcutta Elec. Supply Ordinary (£4 paid) ........ bz 6 vt = 6 5] 
8 .CCO b 5/0 Cbsrirg Cicas & Strerd Electricity 8v] ply Corp. . 11 12 8 6 8 | Februay & Augue Š z 
20,0C0 6 9/8 Toi 44 rer Cert. Freference Pm m dE Rm qa C "t ei 812 0 i " - í 
'£?4.CCO 5 3$ Chelsea Electricity Supply granary æ os an ap oe 8 9 868 |M asda i in z 
2100. 000 Steck aay |* To. 437 Debenture Steck (re j EUNTES 111 116 818 1 June and December s im 
$1,:00,000,. M, co 577 ChicsgoEd!scnist Mort. 5 30 year Gold Bonds red) 105 115 4 7 2 [ April and Octobir . z = 
eo,cco 30 7/0 City of London Elec. Light rg OI 16 17 810 7 | Feorw ry & August 16} 154 
2 (0 co Btcck 5Y |* Te. 6% Detertrre Steck (red.) oo. 125 3) ' $ 8 3 | June and Deo: mer - ue 
40,CCO 10 10 Cctuty of Iod & Brvsh Prov. Ord.........— 11 12 = € zu ss 
'€0,CC0 10 €/0 To. €* Cumulative Preference... ... . 14 15 4 0 0 | March & September li E 
£2C0,CC0 | Stock E Do. 4)” Deb. Stock Certs (^0 to be paid) red. ob [6 Ms 54 53 
Je,€el 6 3/6 Bousee-to-Houre Electric Lighting 8upp.y Orad. 8 9 8 6 8 = s] à 
3: cco 6 8/6 Do. 7 rer Cent. Preference 9 10 810 0 | M roh & Septe mer oa = 
JE,CCO 5 101 Kensington snd Knightabridge Ordo. 12 1 147 - - - 
10, (CO b € Dc. 6% Ist Pref.........-- m 7 84 813 9 | January and July — 5 
: De,ccu 8 zs Lendcn Electric E u ply Ordinary . = m æ æ ~ .. 8 3} = x " = 
48,(60 5 8/0 De. 6% Preference (à 7 48 90 ER e] M 
£1(¢,CCO Btcck s Do. 4*71stMort.Deb.....—- ce. 1°6 108 176 108 814 O0 | Mch.,June,Sept., Dec. ae M 
62 5CO 10 6.0 Metrcyoliten Electric Bt priy Orò. (Nos. 1 to 62, 50% 163 1:4 les 17 217 2 | Apu aud Occvov.z m leg is 
322,500 10 £id. Do. (Ncs&.€2,501 to C, Co)) ET 111 163 143 1 3 0 7 = - ds 
&»'6, (CO | Btcch 412 Ic. 442 Deb. Stock Fint Mon té aa e 218. 121 lis 221 815 4 | Jure and Dees ute - - - 
p.452 10 6.0 | Nottirg PII Electric Orc ina a æ m a m m o 164 174 14 17 8 8 7 | March . - „ do e 
16,C00 b t,0 Oxford Electric Ordinarĩ / eere A 7 fà 1 8:1 5 T - ‘ie 
“978,000 1 G Berd Electric -- e - me o: 00 T UD QD cm cn Gm an so ow oe 1 } 1 - a = oe 
2. 20,070 Btcck 6% BiverPlateElec.Lt.@1rctn,Ltd ,6%18t Mor. Deb 87 t2 87 92 6 10 10 m BR » 
10,60 7100 $2 | Royal Electric Company of Montres] Shares . 165 185 I5 185 1 6 6 > M n 
t 1&0,8CO 160 4jX |* Do. 43% lat Mort. Debs. . 106 17 105 107 4 4 1 | Ap if and Cotober = - 
„ Bl,et0 5 9,6 St. Ji mes ard Pall Mall Electrio Ord nrx 17 18 17 18 4 0 7 | Fetiuary à Augast 17! x 
4 $10,000 6 8/6 Do. 7 per Cent. Preference m am- mwm 9 10 9 10 810 0 " a P - 
265,000 5 i South London Electric Supply Ordinary (£4 paid) eh t r 43 EN E $5 s 
(S9, CO b 770 | Weatminater Blectrlo Suppiy Ordipaty a = wo. 111 164 10 153 3 i7 5 | March & Beptember 15} 1] 
ELECTRIC MANUFACTURING, Ao., COMPANIES, | | 
93,C00 3 1/24 Bruch Electiical Engineering... = = æ =o = = 1 2} 14 21 218 5 | September sæ sæ = - 2 
95. C00 3 1 Dc. S per Cent. Fref. Nen. Cumulative =- — 2 2$ 2i 24 416 0 i 2,5 1 
4125, C0 | Stock De. 4} rer Cent. Perpetual Deben ture Stock! 110 11 110 114 819 3 | Teuramy & August - = 
£50,000 | Btock 4 $ Do. end Debenture Stock (red.) 102 105 102 106 4 7 0 | Juneand December - á 
£20,0C0 5 5/0 Callender's Cable Construction 12 ls} 123 13} 418 2 " - " 
£60,C00 | Stock | 43% Do. 437 lat Mort. Deb. (red) .....——..—-.| 114 117 111 117 8 17 5 | November and May is a 
320,C00 1 did. Castper-Kellner Alkali Co. (fully paid) =æ.. =æ... 1 16 lh 12 5 180 6 - - - 
150, 000 1 a Chadburn's Ship Telegraph Ordinary ....—2«..-- 1 14 1} 11 a - - - 
E, C 1 Id Do. 6 per Cent. Cumulative Pre. 1 11 1 11 416 0 - - x 
82 098 8 1/6 | Crompton and Co. (Nos. 1 to 32,0913) =e6 =» 31 4. 8} 4} 819 7 | January and July .. 8] 7 
£100.0€0 Jen 6% |* Do. 6% First Mort. Deb. (red.) 93 101 98 101 419 8 a - ee 
790,801 5 1.99 [Ih on and Swan United (“A“ Shares) (£8 paid).. 2 24 2 2j 718 [frei r ne & „uzant — ws 
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NOTES. 
— — 


Wir the entire world of physical science we join in 
congratulating Sir GEORGE GABRIEL Stokes on his attaining 
the jubilee of his tenure of the Lucasian Professorship at 
Cambridge—the renowned seat once filled by Sir Isaac 
Newton. Yesterday men of science from all quarters of the 
globe assembled at that University town to do honour to this 
venerable leader of physical science, who is now in his 
80th year. 


a 


A rLENeTHY report will be found in another column of 
the special meeting of the Court of Common Council, held 
on Monday last, to consider important matters regarding 
the relation between the Corporation of London and the City 
. of London Electric Lighting Co. After several amendments, 
al more or less unjust either to the Company or to 
the publie, had been rejected, the original motion was 
carried, viz., that the Company be informed that, although 
existing contracts with the Corporation are null and void, 
the latter does not desire to take advantage of this fact, 
if the Company will make satisfactory arrangements for 
supply to private consumers. The present position, there- 
fore, is very much where it was before. The Corporation is 
coquetting with both the Company and its new love—the 
other Company seeking power to supply in the city. It is 
afraid to purchase, for fear of paying too high a price; it is 
afraid to admit competition, for fear of then being for 
ever unable to purchase. It has not courage either to 
close with the Company, or to announce a definite policy to 
the Board of Trade. It is sitting on the fence—that 
uncomfortable seat of the opportunist. 


WE publish illustrated descriptions this week of the electric 
supply works of the Urban District Councils of Watford and 
Barking. Both these undertakings have recently been com- 
pleted, and are on the eve of their official inauguration. 
Although the districts to be supplied electrically are com- 
paratively small, the populations being only about 32,000 
and 14,300 respectively, there is much to interest electrical 
engineers in these works. The importance of an electric 
supply works is not to be judged by its size alone. Moreover, 
it is worthy of note that only very few of the numerous 
districts in the United Kingdom, comparable with or smaller 
than either of the districts referred to, are provided with 
electric supply by their local authorities. The example thus 
set by a small minority, in adopting electric light, might 
well be followed by the vast majority, with every prospect 
of equal and in many instances better success. And it is 
mainly to this type of district that electrical engineers must 
look for a large proportion of the future development of 
electric lighting. 

— 

Parers dealing with the practical details of distributing 
systems are rare, and we welcome the excellent one which Mr. 
Kircovn recently read before the Northern Society of Electrical 
Engineers. The Paper, which is reprinted in another column, 
deals ostensibly, it is true, only with the distributing system at 
Cheltenham, but the applicability of Mr. Kircovn's practical 
methods to other cases of a similar nature is obvious. Weare 
glad to see that, so far as mains are concerned, he is content 
to employ sizes of standard wire gauge, and that in this 
respect his standardisation does not merely consist, as 
occasionally with other engineers, in devising new standards 
of his own. Neither have we any fault to find with Mr. 
Kricour’s slight departure from standard lines in the design 
of his junction boxes, for the latter certainly show, in some 
respects, improvements over patterns hitherto in vogue. 


—— — 


A CONSIDERATION of the efficacy of the various methods 
employed for maintaining junction boxes watertight would 
have been valuable. That Mr. Kaoun has only found oil 
insulation . fairly satisfactory“ is an indication that the last 
word has not been said on this matter. The fact of engineers 
almost invariably filling their junction boxes with oil or com- 
pound shows that they cannot p!ace implieit confidence in 
the glands and joints; this insulation, whether liquid, semi- 
solid or solid, would be omitted if it could be, for it is trouble- 
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some both when the box contains unsoldered joints and when 
it may be desirable to open it quickly in case of emergency. 
Mr. Kincoug makes a virtue of necessity by allowing the 
presence of oil to shorten the length of break necessary for 
the high pressure switches and fuses. 


— — 


WE are glad to see that Mr. KLdoun has obtained useful and 
accurate results with Murray’s loop method of fault localisa- 
tion, the general applicability of which is not always fully 
appreciated. Our own experience coincides with that of Mr. 
KILGOUR. This method is as accurate as, and decidedly less 
costly than, the expedient of burning a hole in the street or 
killing a horse, and it may even be more expeditious ; while at 
the same time it possesses the inestimable advantage, pointed 
out by Mr. Kireovn, that it does not obliterate the cause of 
the fault. Mr. Kincour’s diagram of its connections would 
be improved, however—especially when the fault is of high 
resistance and a fairly sensitive galvanometer is essential—by 
reversing the positions of the battery and galvanometer, and 
thus putting the E.M.F. of the fault itself in the battery 
circuit instead of in the galvanometer arm of the bridge. We 
may also mention that the former of the two methods 
described by Mr. Kircovm is not a loop test in the general 
acceptance of the term, but is merely an adaptation of the old 
BLAvVIER telegraph test. A loop implies the existence of a 
return path for the current without the inclusion in the circuit 
of the fault itself. 


— — 


Ax interesting article is to be found in another column on 
the examination of the conductivity of an electrolyte without 
the use of electrodes. These, by being the seats of decom- 
position, introduce an obstacle to the current which behaves as 
a resistance and obscures the true resistance of the electrolyte 
proper. It was considered that in the absence of electrodes 
such disturbance could not occur, and that the true resistance 
of the electrolyte could be directly ascertained. This was 
done by forming a ring of an electrolyte (caustic soda 
solution) in a non-conducting trough round the core of a 
transformer, and inducing currents in this ring of electrolyte 
by the oscillating magnetic field of the core. The experiments, 
although not of exhaustive precision, go to show that conduc- 
tion takes place in an electrolyte without electrodes just as in 
an ordinary metallic conductor. It would be interesting to 
ascertain whether it is possible to bring about the electrolytic 
decomposition of an electrolyte without electrodes, and if so 
where that decomposition is to be manifested. Visions of 
electrolytic industries carried on without the aid of trouble. 
some and expensive electrodes arise to dazzle the prophetic 
inventor, to whom we respectfully make a present of the idea. 


ra eas 


NrwsPAPER readers on Friday evening and Saturday morn- 
ing last were treated to sensational accounts of a breakdown 
on the City and South London Railway. Red hot cars and 
lurid blue flames were alleged to have struck terror into the 
hearts of passengers. Inquiry at an official source has placed 
us in possession of the actual facts, and reveals that the news- 
paper paragraph writer has once more allowed imagination to 
run riot regarding the possibilities of electricity. We learn 


that one of the armatures of a locomotive which had just 
taken a train out of Stockwell station, and was abcut 150 
yards out, short circuited on the commutator, partly burning 
through the spring holding on the brush plates. The guard 
went back to Stockwell to fetch another locomotive in order 
that this might push the train on to the Elephant and Castle 
station, where there is usually a reserve locomotive. This 
was done, but just on entering the station the brush plate 
with the burned spring fell on to the conductor rail, causing 
another short circuit. A delay of 12 minutes was the result 
of the two mishaps, but, of course, there was absolutely no 
risk of injury to passengers. Moreover, as the line is worked 
throughout on the absolute block system of signalling, it 
would have been impossible for a second train to have collided 
in the rear of the defective train. 


— 


On another page we give particulars of the newly-formed 
English Electro-Metallurgical Co. (Limited), which has been 
registered, with a capital of £700,000, to acquire the busi- 
nesses of the Elmore parent British Co., the American and 
Canadian Elmore Co., the Foreign and Colonial Elmore Co., 
and Elmore’s Wire Manufacturing Co. The amalgamation 
has been, we understand, completed under the auspices of 
Messrs. L. HIRSscH ann Co, who have undertaken to 
subscribe, if necessary, for two-thirds of the Six per Cent. 
Cumulative Preference shares (total £300,000) at par. A 
powerful Board of Directors has been selected, two of whom 
(MM. D. Betamont and A. DrwwrER) are managers of the 
French Elmore Co. Mr. L. J. Firta is a member of the 
firm of Thomas Firth and Sons, Sheffield, and Mr. F. E. 
ELMORE represents the shareholders in the companies now 


taken over. 
———————9—9-——— ————————— 


Cable Interruptions. 
Maranham — Para 
Lourengo Marques— Mozambique 


Date of Interruption. 
April 10, 1899 
5 May 26,1839 

The Gauss-Weber Memorial.—The memorial statue which 
is being erected to Gauss and Weber in Gottingen will be 
unveiled on June 17th. 


The Brussels Exhibition.—The exhibition of the domestic 
applications of electricity, in Brussels, wil be opened at 
two o'clock on Saturday by H.R.H. Prince Albert of Belgium. 


Erratum.—In our report of the proceedings of the Physical 
Society on p. 164 of our last issue, for Mather in the third 
line of the Chairman's concluding remarks, read '* Sumpner." 


Personal.—Mr. H. Scholey, who for the past 10 years has 
been associated with our esteemed contemporary, The Electrical 
Review, has resigned his position on the editorial staff to act as 
representative for Messrs. Mather and Platt in London and 
the southern counties. 


Power Station Struck by Lightning.— During a recent 
thunderstorm the Obercassel power house of the Düsseldorf- 
Crefeld light railway was struck by lightning, with the result 
that traffic on the line had to be suspended for two hours. 
Further particulars of the occurrence are not to band. 


Institution of Electrical Engineers.—At the annual general 
meeting of this Institution on the 25th ult., it was announced 
that the total additions to the register during the 17 months 
covered by the report was 667, and 86 candidates were balloted 
for during the meeting. 

The Vallauri Prize.— According to the willof its late Associate, 
M. Thomas Vallauri, the Royal Academy of Sciences of Turin 
offers a prize of 80 Italian pounds to the Italian or foreign 
savant. who shall have published between January 1, 1899, 
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and December 81, 1902, “the most considerable and most 
celebrated work in the domain of physical science taken in its 
widest sense." Further particulars may be obtained from 
Signor A. Naccari, the Secretary of the Physical, Mathe- 
matical Natural Science section of the Academy. 

Electric Vehicles in Chicago.—Electric cab and delivery 
service on a large scale is proposed to be established in 
Chicago by the Illinois Electric Vehicle and Transportation 
Co. Mr. Samuel Insull, President of the Chicago Edison 
Co., is president of the new company, which is also said to be 
backed by the capitalists interested in the Electric Storage 
Battery Co., of Philadelphia. The cabs and delivery wagons 
will be operated by storage batteries, and their wheels will 
have solid rubber tyres. It is said that the cabs are already 
being built. It is proposed to contract with the large stores 
to handle their delivery business. | 

Long Distance Telephony to Mexico.—At the annual 
meeting of the Mexican Telephone Co., the question of improv- 
ing telephone facilities between Mexico and the United States 
was brought up for consideration and discussed. It was stated 
that at present there is no long-distance line between the two 
countries, and that the Mexican Government had refused all 
requests with reference to long-distance connections. The 
United States Government has now been appealed to, and the 
matter has been referred to the Secretary of State. It was 
claimed that with international telephone communication 
great advantage would accrue to the United States as well as 
to Mexico. 

The Institution Address to the Queen.—The following are 
the words of the Address offered to Her Majesty on the occa- 
sion of her 80th birthday, by the Institution of Electrical 
Engineers :— | 

To THE QuzgEN's Most EXCELLENT MAJESTY. 

May it please your Majesty,—We, your Majesty's loyal and faithful 
subjects, the President, past Presidents, Vice-Presidents, Council, and 
members of the Institution of Electrical Engineers desire humbly to offer 
toyour Majesty our heartfelt congratulation on the completion of the 
80th year of your Majesty's great and glorious life, and we earnestly pray 
at yonr Majèsty may long be preserved to reign over these realms, which 
for 62 years have been blessed under your Majebty’s beneficent away. 

(Signed) J. WILSON Swan, President 1898-1899. 
SILVANUS P. THompson, President 1899-1900. 
WALTER G. McMILLAN, Secretary. 

Aluminium Feeders for an Electric Railway.—The North- 
Western Elevated Railway, of Chicago, has entered into a 
contract for 150,000lb. of aluminium feeders. Three sizes 
of bare cables will be used—785,000, 1,000,000 and 1,800,000 
circular mils in area respectively. The largest feeder will be, 
therefore, about 14in. in diameter. Of the two larger sizes 
there will be two cables of more than 10 miles in length each. 
The feeders will be placed in a wooden box or trough covered 
by a board walk, between the tracks, and they will be sup- 
ported on vitrified clay blocks of umbrella shape, placed 9ft. 
apart. The contract was made on the basis that 471b. of 
aluminium are equivalent in point of conductance to 100lb. 
of copper. 

International Congress of Telegraphists.— An international 
congress of telegraphists was opened at Rome on Wednesday, 
a number of delegates being present from various countries, 
Mr. Garland representing Great Britain. The Marquis di San 
Guiliano, in his opening speech, spoke with feeling of the 
homage rendered to Volta by representatives of nearly the 
whole civilised world, and dwelt on the usefulness of such 
international meetings in overcoming prejudices and mis- 
understandings, and in fostering sympathy between the 
different countries by the interchange of ideas. The Marquis 
di San Guiliano was appointed honorary president of the 
Congress, and M. Amiot, the French delegate, the president 
for the first sitting. A competition for telegraphists was also 
opened, there being 80 entries. 

A New Electric Headlight.—We read in Electricity, of New 
York, that an electric double-ray headlight for use on loco- 
motives has recently been invented by an electrical engineer 
of Cincinnati. The most important feature of the system, it 
appears, is the plan for utilising a portion of the light as a 
signal to indicate at a distance the approximate location of a 
locomotive approaching from any direction. This is accom- 
plished by placing an auxiliary plane reflector on the headlight 


case at an angle of 45deg., in such manner that one-third of 
the total candle-power of the headlight is projected vertically 
from 1,000ft. to 2,000ft. in the air, making & beam of light 
that can be seen from any point within a radius of from five 
to ten miles, according to the weather. 

* Wireless Telephony."—4A correspondent in the Western 
Electrician states that during an interview with Prof. Bell 
the question of Wireless Telephony" was touched upon. 
Asked as to what he thought of this, Prof. Bell is stated 
to have said, “I haven't any doubt but it will come, 
in the near future. And what a saving that would be. 
Our company already has enough wire out to reach four 
and a-half times around the earth, and more is being strung 
every day. The telephone business will continue to increase 
until no man knows its limits." Our contemporary, however, 
thinks such a proposition looks visionary, and it would require 
many years, under the most favourable conditions, to develop 
the details so as to make it applicable to everyday work. 

Annual Meeting of the Verein Deutscher Elektrotechniker.— 
The annual general meeting of the Verein Deutscher Elektro- 
techniker will be held at Hanover from June 8th to 11th 
inclusive. Besides the consideration of the new Articles of 
Association of the Society and the proposed safety regula- 
tions for pressures between 250 and 1,000 volts, a number of 
interesting Papers are down for reading on June 9th 
and 10th. Among the latter are: Theft of Electrical 
Work," by Prof. Kohlrausch ; ** Meters for Different Tariffs,” 
by Prof. H. Aron; “Free Competition or Federation,” by 
Herr A. Fleischhacker ; **On the Charging of Accumulators 
at Constant Pressure," by Prof. C. Heim; Progress in the 
Construction of Electrical Resistances, by Dr. Max Levy; 
* On Current Distribution in Alternate-Current Networks,“ 
by C. P. Feldmann; and a proposal by the Frankfort Elec- 
trical Society for an agreement as to a standard magnetic 
test for sheet iron. 

Electrical Protection of Safes and Vaults.—In a Paper read. 
before the Chicago Electrical Association on May 5th, and. 
abstracted in the Electrical World, of New York, Mr. C. J. 
Coleman gave a description of the various means in use for the 
electrical protection of safes. He divides the systems into two 
parts, viz., open and closed circuit systems, the former of 
which, he states, is but little used except in residences, where 
it has proved more of a nuisance than an advantage. Among 
the means mentioned for protecting premises are cementing 
narrow tinfoil strips on the inner surfaces of window glass so 
that any breakage or fracture of the glass will open the 
circuit; the use of glass tubes filled with mercury and 
connected in circuit, or tubes filled with water or compressed 
air, or the maintenance of a vacuum in a partition or enclosure, 
so that any disturbance from an abnormal condition results in 
an electric alarm being given. A good method is the use of 
wires kept under a definite state of tension by a spring, any 
increase or diminution of which allows an arm to touch a 
contact point, thereby sounding an alarm. 

The Institution of Electrical Engineers.—The following is. 
the list of premiums awarded by the Council of the Institution. 
of Electrical Engineers for Papers read during the session 
just ended:—The ‘Institution Premium,” value £25, to 
Mr. P. V. McMahon, for his Paper on Electric Locomo- 
tives in Practice, and Tractive Resistance in Tunnels, with 
Notes on Electric Locomotive Design." The Paris Electri- 
cal Exhibition Premium," value raised to £20, to Messrs. W. 
Duddell and E. W. Marchant, for their Paper entitled 
* Experiments on Alternate-Current Arcs by the Aid of 
Oscillographs." Two “ Fahie Premiums ” (none having been 
awarded in 1898), value £10 each, to Prof. O. J. Lodge and 
G. Marconi, for their Papers entitled respectively, * Improve- 
ments in Magnetic Space Telegraphy and Wireless Tele- 
graphy." Two extra premiums, value £10 each, to Mrs. Ayrton 
for her Paper on The Hissing of the Electric Arc,” and Mr. 
J. Elton Young for his Paper, entitled“ Capacity Measurements. 
of Long Submarine Cables.“ The ‘ Senior Students’ 
Premium,” value £10, to Mr. M. R. Royal-Dawson, for his 
Paper, Alternating Currents of Very High Frequency.” 
The second “ Students’ Premium,” increased in value to £10, to 
Messrs. M. Gardner and R. P. Howgrave Graham, for their 
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Paper, The Synchronising of Alternators.” The third | being of 


an make, and possibly of obsolete patterns, as 


„Students' Premium," value £5, to Mr. Leonard Wilson, for to Prof. Crocker's ‘‘ American eye they appear clumsy, the 
his Paper on The Effect of Governors on the Parallel | levers of the keys and sounders looking as if they were made 


Running of Alternators.” An extra Students' Premium,” 


for a bear trap." Many of the lines are duplexed, and a few 


value £4, to Mr. L R. Morshead, for his Paper on “ Enclosed of the more important ones, such as Tokyo-Osaka, quad. 


Arc Lamps." An extra Students' Premium," value £8, to 
H. M. Dowsett, for his Paper, Electricity Meters." The 


ruplexed. Type-printing and Wheatstone automatic apparatus 
are not used to any extent. At present the source of current 


award for 1899 of the ‘‘Salomon’s Scholarship" has been is primary batteries throughout the system. The most 


made in favour of Mr. H. J. Thomson, of the Central Institu- 
tion. These premiums will be presented in November next 
at the first meeting of the forthcoming Session. 

Electric Tanning.—The following results, taken from 
Engineering, were obtained by Prof. W. C. Unwin, at the 
Central Institution, Exhibition-road, South Kensington, from 
tests made of leather belting tanned by Dr. L. A. Groth’s 
electric process :— 


Report on the Tensile Tests of Specimens of Leather Belting 
Received. from Mr. L. A. Groth. 


Dimensions. | Breaking stress. 
: f E IR s Breaking p., pa. E 
Dercription. Thick- Edd: Area. | load 2 1 55 | Pounds 
3 per inch per sq 
| | width. inch. 
1. Groth'ssystem,tan- | in. in. aq. in. | lb. | i 
ned in five weeks... | 0°248 304 | 07754, 3,360 1, 105 4,456 
2. Ditto, ditto 0:254 3:05 | 0775! 3,786 1,241 4,885 
VF 0:285 312 | 0733| 2.957 | 9476 4,034 
4. H ee e ELEM OA 0230 312 | 0718, 2,28 682 2,964 
F Seti 0:246 314 72 4,546 1, 548 5,629 
uQ” | 2. : 35,595 | 1,131 4,280* 
6. S e*28309009089291.0* | 0:264 3 18 0 840 | 3,976 1,250 4,734 


| 


* Specimen broke near the lower clip, beyond the cemented joint. It 
was again put into the machine and broken, the results being given above. 
In the second test it broke fairly through the cemented joint. It appears, 
therefore, that the joint is stronger than the unjointed leather. Specimen 
4 broke at a moderate tension, though not exceptionally low. All the 
others gave high results, indeed, remarkably high results. The leather is 
of extremely good quality. I should be very much obliged for some 
specimen of the leather if you were good enough to send them. 

(Signed) W. C. UNWIN. 


Elongations Measured with Compass during the Tests. 


—— — —— 


Load in | Elongations in inches on 7$in.* 


pounds. | 
No. 1. | No. 2. | No. 3. | No. 4. No. b. No. 6 
0 0 0 0 0 | 0 0 

500 O41 034 037 051 © 099 0°60 
1120 ' O83 0660 0°56 0835 | 147 0:98 
1,680 115 0°93 0°87 1:17 1:82 1:22 
2,240 1:49 1:18 1'13 95s 2:10 1:54 

2,800 1:78 144 145 

8,550 166 
* The elongations of No. 1 were measured on Sin. 

(Signed) W. C. UN wN. 


Norzk.— The specimene Nos. 1 and 2 were Groth's Belting,” tanned in 
five weeks; all the others were obtained as samples of the very best quality 
from tannera in various countries, recognised as belting manufacturers of 
the very highest repute. 

; The J apanese Telegraph Service, —Prof. F. B. Crocker, who 
is making a journey round the world, has sent some interest- 
ing and entertaining notes on the Japanese telegraph service 
io the Electrical. World of New York, Both telegraph and 
telephone service are worked by a Government department. 
Besides the land lines there are submarine cables between the 
islands. Although the number of lines is fairly great, the 
traffic over them is increasing at a faster rate (about 20 per 
cent. per annum) than can be met with existing facilities, 
and it is proposed to spend shortly some £3,000,000 on the tele- 
graph service if this sum can be voted by a Parliament already 
looking gravely on a Budget deficit. On the other hand, the 
receipts from the telegraph service are said to exceed the 
expenditure by 50 per cent., in spite of an extremely low charge 
for messages. This is chiefly due to the small wages paid 
to operators (said to be from 71d. to ls. per day) and for 
labour, as the cost of material and instruments is high. The 
Morse system is employed almost universally, with recorders 
generally in country stations and sounders in the cities. 
In the main operating room at Kyoto there are about 10 
sounders and 10 recorders, these and most of the instruments 


interesting feature in Japanese telegraphy, Prof. Crocker 
thinks, is its code, consisting, as it does, of 48 kana or 
characters in place of the 26 English ones. It has been 
obtained by following the order of the European and inserting 
extra combinations of dots and dashes for the extra 22 
characters. The Professor points out that a great improve- 
ment in speed could be effected by rearranging the code so 
that the kana most frequently used are represented by the 
shortest telegraphic signals. The simplicity of the language, 
the fact that the longer alphabet diminishes the number of 
letters in each word, and its phonetic nature, which enables 
the spaces between words to be of the same length as between 
letters, already, he says, gives the Japanese code an advantage 
over the European. | 


IP̃lö8————— 


MEETINGS OF SCIENTIFIC SOCIETIES, &e. 


MONDAY, June Sth. 
SocIETY OF CHEMICAL INDUSTRY. 


8 p.m. Meeting of the London Section ia tbe Chemical Society's 
Rooms, Burlington House, Piccadilly, when Dr. S. Rideal will 
give a Demonstration of Printing by Electricity without the Aid 
of Rollers or Ink. The following Paper will also be read: The 
Use of Iron ax the Active Agent in Primary Batteries used for 
Electroty ping,” by Col. J. Waterhouse. 


FRIDAY, June 9th. 
INSTITUTION OF JUNIOR ENGINEERS. 


6:30 p.m. Visit to the Bankside Works of the City of London Electric 
Lighting Co. 
WEDNESDAY, June 7th. 
ENGINEERING CONFERENCE. 
INSTITUTION OF CIVIL ENGINEERS, 


10:15 a.m. Address to all Sections in the Theatre of the Institution 
25, Great George-street, S.W. 

II a.m. Meeting of Section I. Harbours, Docks and Canales, in the 
Meeting Room of the Surveyors’ Institution (entrance in Little 
George-street, Westminster) Papers to be read: (1) What is 
a Light Railway and what Circumstances Should Govern the 
Gauge," by A. C. Pain. (2) Mountain Railways," by C. A. W. 
Pownall. (3) “The Various Systems of Fog Signalling,” by 
Wilfrid S. Boult. ! 

lla.m. Meeting of Section III., Machinery, in the Meeting Room 
of the Institution of Mechanical Engineers, Storey's Gate, 
Westminster. Among the Papers down for reading are: (1) The 
Relative Advantages of Different Kinds of Power for Tramways, 
Light Railways and Motor Car Traffic, both Heavy and Light, 
by Thomas Parker. (2) “Forgings and the Machines used in 
Producing them," by E. S. Brett. 

11a.m. Meeting of Section VIL, Applications of Electricity, in the 
Council Room of the Suryeyors' Institution (entrance in Little 
George-street, Westminster). Papers to be read: (1) ‘‘ Methods 
of Electrical Transformation," by James Swinburne. (2) Some 
Non-Integrating Electric Meters," by Prof. W. E. Ayrton. 

THURSDAY, June 8th. 

10:30 a.m. Meeting of Section IV., Mining and Metallurgy, in the 
Council Room of the Surveyors’ Institution (entrance in Little 
George-street, Westminster). Among the Papers down for 
reading is one by J. C. Howell on Comparative Advantages of 
Electricity, Compressed Air and Steam for Mining and Manu- 
facturing Purposes Generally." — 

10:30 a.m. Meeting of Section VII., Applications of Electricity, in the 
Meeting Room of the Institution of Mechanical Engineers, 
Storey's Gate, Westminster. Papers to he read: (1) “ Mechanical 
Traction by Electricity," by G. C. Cuningham. (2) “ Economical 
Transmission and Distribution of Electricity from a Distance," 
hy H. F. Parshall. 


TUESDAY, June 6th. 
ROYAL INSTITUTION CENTENARY. 


3 p.n. Commemoration Lecture by Prof. Lord Rayleigh, when 
H. R. H. the Prince of Wales, K. G., will preside. There will also be 
an Evening Reception by the Lord Mayor to the Members, Foreign 
Guests and Representative Men at the Mansion House. 
WEDNESDAY, June 7th. 


9 p.m. Commemoration Lecture by Prof Dewar, His Grace the 
Duke of Northumberland, K.G., presiding. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FoukxIER p'Arsr.] 


A Magnetic Decoherer.—T.Tommasina, working with coherers 
made of magnetic metals, has made the important discovery 
that the presence of a magnet immediately destroys the 
conductivity of the coherer created by the impact of the 
electromagnetic wave. He has applied this discovery to wire- 
less telegraphy, by substituting an electromagnet for the 
tapping device used by Marconi. The electromagnet is fixed a 
few millimetres above the tube containing the filings, which 
is kept in a horizontal position. The circuit is formed by an 
accumulator, a resistance and a relay for opening and closing 
the circuit of the electromagnet, with two accumulators 
and a telephone receiver in a suitably-shunted branch 
circuit. The adjustments once being made, the messages 
work perfectly with tubes containing steel, iron, cobalt, or 
nickel filings. The movement of the filings is clearly visible 
with the naked eye, and resembles a pulsation of striking 
regularity. The instrument is not put out of order by the 
shaking of the floor nor by knocks given to the coherer. As 
in other cases where electric or magnetic processes are 
substituted for mechanical effects, much is gained in the way 
of precise control of the action in question. Branly himself 
recently pointed out the very variable effects of mechanical 
shock, and mentioned thé desirability of a remedy. 


LT. Tommastna, Comptes Rendus, May 15, 1899.] 


Radiation of Luminous Paint.—Bulmain’s luminous paint 
has certain curious actinic properties which differentiate it 
from other luminiscent bodies and from the bodies emitting 
Le Bon’s dark light." In a preliminary report, L. Kann 
describes how he exposed a screen of that paint to sunlight, 
and then laid it on a sensitive plate, inserting various sub- 
stances, such as paper, cardboard, wood, and aluminium 
between the plate and the luminous screen. The most curious 
observation is that pointed letters on a card were photographed 
even through a sheet of aluminium, and that impressions 
were obtained apparently without the special treatment by 
which Le Bon sensitises his plates for obscure radiation. 
That some form of dark radiation is at work is shown by the 
fact that essentially the same results are obtained long after 
the screen has ceased to be luminous. The vapours of the 
interposed substances are certainly not responsible for the 
impression on the sensitive plate, since on removing the lumi- 
nous screen and leaving the substances in contact with the 
plate for five days, no impression is obtained. The active 
rays, whatever they are, penetrate white paper more rapidly 
than black paper. It was, indeed, found possible to print on 
the photographic plate very plainly within half-a-minute the 
name on a visiting card enclosed in a very heavy envelope. 


[L. Kann, Phys. Review, April, 1899.] 


Electric Attraction of Infusoria.—In 1889, Verworn dis- 
covered that a feeble current traversing a liquid containing 
infusoria of certain species produced first an orientation and 
then a bodily movement of the organisms towards the cathode. 
Ludloff found subsequently that this is due to a differential 
action upon the cilia of the different parts of the body. H. 
Mouton has now solved the question as to whether the action 
observed is due to the current itself or to the chemical products 
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of electrolysis, and has come to the conclusion that, as far as 
Paramecium is concerned, this species, which shows the action 
most strongly, is solely affected by the current itself. He used 
a small flat trough 8 x 300mm. of the shape shown in the 
diagram. Half the trough was surrounded on three sides by 
tinfoil, and, therefore, contained no lines of electric force. 
Another slip of tinfoil was attached to the other end A, which 
was first made cathode. All the paramecia in the liquid 
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quickly concentrated at A. On reversing the current they 
sped towards B. Once arrived in the protected space they 
roamed at random, but any infusoria venturing beyond the 
limit a were killed by the electrolytic products. These pro- 
ducts themselves, diffusing towards B, produced no movement. 
H. Mouton, Comptes Rendus, May 15, 1899.] 


Reversed Interrupter.—Fizeau and Foucault’s luminous 
electrolyte, which has just been utilised with such striking 
results by Wehnelt, was studied as long ago as 1891 by E. 
Lagrange, who described the periodic interruptions of the 
continuous current traversing the cell in either direction. 
After the publication of Wehnelt’s contrivance, the same 
author set himself to produce the “unstable” phase at the 
cathode instead of the platinum anode. The interest attached 
to this attempt lies in the fact that at the anode only a noble 
metal can be used, in consequence of the evolution of nascent 
oxygen, whereas the hydrogen developed at the cathode 
would not even perceptibly attack iron. The main difficulty 
lies in the rapid rise of temperature of the liquid, which soon 
brings about the stable condition with continuous current. 
The author, therefore, constructs the cathode of small bars of 
copper attached to a large sheet of the same metal outside the 
liquid. The sheet presents a large cooling surface, which 
keeps down the temperature. The sheet may also be replaced 
by a copper vessel containing cold water constantly renewed. 
The author has thus succeeded in interrupting currents of 40 
to 100 amperes, with or without inductance in the circuit, and 
in imitating Wehnelt's induction-coil phenomena. 

[E. LAGRANGE, Comptes Rendus, May 15, 1899.] 


Continuous Current Spectra.—It is a well-known fact among 
spectroscopists that the number and intensity of lines in 
electric spark spectra depends largely upon the manner of 
excitation of the vacuum tube. No direct influence of the 
excitation upon the wave-length of the lines has hitherto been 
observed, but often an apparent displacement occurs due to 
the emphasising of a certain portion of a group of lines in 
close proximity at the expense of another portion. For 
various physical purposes it is important to have spectrum 
lines as bright and as sharply defined as possible. A. 
Perot and C. Fabry have determined the conditions 
most suitable for these requirements. The best results were 
obtained by inserting the tube in a continuous-current circuit 
having a difference of potential of at least 700 or 800 volts. 
This was done by means of a battery of 500 small accumulators 
of 0'4 ampere-hour capacity. Such a battery is capable of 
maintaining the tube in action for a very long time, since the 
enrrent required by the tube is not more than 3 or 4 milli- 
amperes. The rays attained are of extreme fineness. Thus 
the coincidence of the fringes furnished by the green and the 
red rays of cadmium could still be observed with a difference of 
path amounting to 18cm., which permits the optical measure- 
ments of thicknesses up to 9cm. 

[PÉnoT and Fasry, Comptes Rendus, May 15, 1899.] 


—— — Al... 


Reconstructed Granite. — This material is being used as an 
insulator on some electric lines in the United States. It is 
said to consist of choice Maine granite, pulverised, moulded 
into form and fused together at a temperature of 8,000 F. It 
differs in several respects from the natural stone. It is claimed 
that the material is not only absolutely fireproof, but that it 
resists the action of every known solvent, whether acid or 
alkali, with the exception of hydro- fluoric acid, which is said 
to affect it only superficially. It is stated that it has been 
tested in liquified air without injury, remaining as strong 
while frozen as before, and that, being vitrified throughout, it 
does not absorb moisture. Crushing tests made at the Water- 
town Arsenal gave results as high as 14,560lbs. per sq. in., 
and its tensile strength was found to be from 480 to 500lbs. 
per sq. in. It has not only been used for section insulators 
but also for cup insulators, and a recent test at Niagara Falls 
showed that it required 56,600 volts to penetrate through 
half-an-inch of this material. 
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BARKING MUNICIPAL ELECTRIC SUPPLY WORKS. 


A few years ago it would not have been credited that a local 
authority, in whose district half the rates were paid by the 
Gas Light and Coke Co. and its officials, should have decided 
Such has been the case 


to erect an electricity supply works. 
at Barking, however, where the small works that have been 
erected will supply not only private consumers but also the 


public lighting. The latter, in spite of the proximity of the 


large Beckton gas works, has been done by oil hitherto. 
Until March last year the price of gas in the district was 
4s. 6d. per 1,000 cubic ft., and then, in view of the pending 
Local Government inquiry as to the advisability of an electric 
lighting loan, this price was reduced to 4s. At that time, the 
Barking Urban Distriet Council were paying no less than 
£1,270 per annum for oil lighting. 

To take the events in their historical sequence, however, 
we should state that in October, 1896, the Council called in 


Barking Gas Company, and some employés of the former had 
got up a petition against the introduction of the electric light, 
and had succeeded in getting a large number of signatures to 
it in the town. Mr. Bartley-Denniss represented the District 
Council in a very able manner, and brought facts to show 
that not only was electric light desirable in the district, but 
that the undertaking was likely to be a profitable one. The 
saving in the cost of public lighting would alone be consider- 


able, he showed. From estimates which the Council had 
made, the cost of oil lighting worked out to £3. Us. 1d. per 


lamp per annum, gas lighting £4. 2s., and electric lighting 


, £2. 18s. 10d. The estimate of £4. 2s. from the Barking Gas 
Company had been made a few months before, the Company 


explaining that the high price was dueto the fact that they would 
have to lay new mainsinorderto take in the whole of the district. 
During the course of the inquiry, however, the Gas Company 


Electric Light Mains . SSIES 


Feeding Points........... 


Scale of Feet 
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Map of District showing Mains. 


Mr. W. C. C. Hawtayne to report on the advisibility of lighting 
the streets by electricity. The report, which was presented 
the following month, advised the putting down of a plant to 
deal with about 4,000 8 c.p. lamps as a beginning, to serve 
both for publie and private lighting. A Provisional Order was 
obtained in the usual course of events, and tenders were 
invited. When it was found that the work could be done at 
about £1,000 less than the estimates, the Council hesitated no 
longer, and decided to apply to the Local Government Board 
for sanction to borrow the necessary money. Some extensions 
of mains were also decided upon at the same time, and the total 
amount applied for to the Local Government Board was £15,000. 
The inquiry was held by Mr. W. O. E. Mead-King, on April 
21 and 22, 1898. There was strong opposition to the loan 
on the part of the Gas Light and Coke Company and the 


offered a reduction to £2. 15s. per lamp, but would not reduce 
the price of private lighting below 4s. per 1,000 cubic ft. 
The Council, it was then stated, had already received applica- 
tions from householders for the equivalent of over 2,000 8 c.p. 
lamps, and, in addition to these, one well-known local builder 
who attended the meeting stated that he was prepared to put 
in electricity throughout a large estate of working men’s 
cottages that he was building in the district, and he estimated 
that he would require at least 1,000 lights for this purpose. 
The opposition severely cross-examined Mr. Hawtayne, Mr. 
E. H. Lister (the Town Clerk), and Mr. W. K. Marriott, a 
former Chairman of the Council, for the latter two gentlemen, 
who had been largely instrumental in getting the undertaking 
started, had given valuable evidence. They also brought 
forward an expert of their own to criticise the figures of the 
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estimates, but he actually confessed in cross-examination to 
a belief that the scheme would be a profitable one. It 
was a matter for little surprise, therefore, that the Local 
Government Board granted permission for the electric 
lighting loan. 

Although the present capacity of the Barking electricity 


80-KILOWATT STEAM DYNAMO, 


works is small, amounting only to 120 kilowatts, a large | public baths. 


increase in demand is expected in the not far distant future. 
A second 80-kilowatt dynamo, similar to the one described 
below, is on order, and will probably be delivered in about six 
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weeks' time, and considerable extensions have been made to 
the supply network originally planned. As can be seen in the 
plan of the building which we reproduce, ample space has been 
left for additional plant, and this is mainly due to the fact 
that a light railway scheme is in hand for connecting Barking 
with the Beckton gas works. The Board of Trade have 
sanctioned an expenditure of £34,000 for this line, which, we 
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may mention, is the first one a local authority has been 
empowered to build under the Light Railways Act. Mr. 
Hawtayne informs us that he has practically completed the 
specifications for it, and that tenders will shortly be invited. 
The site chosen for the works is behind the public offices, 
and adjoining the District Council's fire engine station and 


Arrangements are being made for the latter 
to employ the exhaust steam from the electricity works for 
water-heating purposes. The buildings were erected by Mr. 
George Sharpe, of Stratford, from the designs of the borough 


40-KiLowarTT BALANCING SET. 


surveyor, Mr. C. I. Dawson. The following is a list of the 

other contractors :— 

Boiler-room equipment, engines and 
dynamos, and travelling crane ... 


Sunderland Forge & Engineering Co. 
Laing, Wharton and Down. 
Chloride Electrical Storage Synd. 


Hadteriel nde seavivcscsssveseeesds : , 
Mall sovrane Callender's Cable & Construction Co, 
Arc lamps and posts eee W. Lucy and Co. 


K. 
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DIAGRAM OF SWITCHBOARD CONNECTIONS. 


Battery Panels. 


20 k.w. Dynamo Panels. 


80 k.w. Dynamo Panel. 


Spare. 


Digitized by Google 
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The sub-contractors were :— 


Boi, MT Babcock and Wilcox. 
ROLL E eem J. Hopkiuson and Co. 
Fu fff¶˖¶n a Worthington Pumping Engine Co. 


‘Switchboard instruments Nalder Bros. and Thompson. 
Battery charge and discharge meters General Electric Co. 
Switchboard cables British Insulated Wire Co. 
Arc: AD pierro ia Crompton and Co. 

Fittings for adapting existing street 

lamps for incandescent lighting... Reason Manufacturing Co. 

Boilers, &c.—In excavating for the foundations for the boilers 
and engines it was found that a few feet below the surface the 
ground was quite hollow, evidently from a pit having been 
sunk there years ago, and in consequence it was necessary to 
erect the boilers on concrete pillars and girder foundations, as 
seen in the illustration. The generating sets have been 
erected on solid blocks of concrete also about 18ft. deep. 
‘The boilers are two in number, each of 96 k. Pp., designed for a 
working pressure of 170lb. per square inch. Each Babcock- 
Wileox boiler has 54 inclined lap-welded steel water tubes 
arranged over the furnace six tubes wide aud nine high, each 
iube being 4in. diameter and 16ft. long, and connected to steel 
staggered headers which also connect the pipes to a horizontal 
steam and water drum 86in. in diameter and 24ft. 4in. long, 
the water returning through the vertical tubes at the back end. 
According to the specification, each of the boilers is to be 
capable of evaporating 8,0001b. of dry steam per hour 
at the working pressure of 160lb. per sq. in. with good 
quality steam coal and a cold feed. The suction and mud 
drum were to be tested and made tight under a hydraulic 
pressure of 800lb. per sq. in., and the steam and water drum 


Scale of Feet 


FOUNDATION OF BOILERS. 


under a pressure of 250lb. per sq. in., the whole boiler being 
tested after erection to a hydraulic pressure of 2701b. The 
two feed pumps are of the usual Worthington type, each 
capable of supplying 3,000lb. of feed water per hour, and they 
are connected so that either pump can feed either or both 
boilers at the same time. There is a small economiser, its 
scrapers being driven by a miniature two-pole open type 
motor built by the Sunderland Forge and Engineering Co. 
Engines and Dynamos.—Both the engines and the dynamos 
were built by the Sunderland Forge and Engineering Co. 
themselves, who are, we believe, new to this class of work. 
The general appearance of these will be seen from the two 
illustrations. The engines are compound and double-acting, 
with central valves, and forced lubrication. The two sets at 
present erected have capacities of 80 and 40 kilowatts 
respectively, the latter, as seen in the illustration, being a 
„ double-ender," and serving both as balancing dynamo and 
to eharge the batteries. The 80 kilowatt engine has cylinder 
diameters of 83in. and 14in., with a Tin. stroke, and the 
smaller engine cylinder diameters of 73in. and 12in., with a 
Gin. stroke. The speeds are 460 and 500 revolutions per 
minute respectively. The dynamos are direct-coupled to the 
engines, and are mounted on the same bedplates. They 
are shunt wound, and are of the two-pole under type, 
and, as seen in the illustration, they are built extremely 
low. The armatures are of the slotted drum type. A 
noticeable feature of the dynamos, although of no great 
technical importance, is that the formers of the field coils are 
of aluminium. The dynamo bearings are amply large; in 
length about four times the diameter of the shaft, and have 
the usual ring lubrication. Tests made by Mr. Hawtayne 


insulators. 
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gave the combined efficiency of the 80-kilowatt set 85:25 per 
cent. at full load, and of the 40 kilowatt set 88:5 per cent. at 
full load. The system is a three-wire one, with a pressure 
of 2x280 volts, and the dynamos are capable of giving & 
pressure of 500 and 250 volts respectively, with currents of 
160 and 62 amperes. 

Battery.—There are two sets of 127-cell Chloride batteries, 
with a capacity of 250 ampere-houra, capable of discharging 
65 amperes for four hours, or 140 amperes for one hour with 
less than 10 per cent fall of pressure. The cells are contained 
in glass boxes resting on wooden trays supported on glass 
All the connections are of lead and are burned, 
there being no copper or gun-metal exposed. Pitch pine 
stands of the ordinary type have been provided. 


Switchboard.—A diagram of the switchboard is shown in 
the figure. The board is on a gallery across the width of the 
right-hand end of the engine room, above the balancing set. 
It is not marked in the plan. There are seven vertical panels, 
allof slate, each panel being mounted on a cast-iron foot with 
an insulating clamp, and held from the wall by horizontal 
iron stays. The left-hand panel is spare. The second panel, 
for the 80 kilowatt set, has the usual dynamo voltmeter and 
ammeter, Minimum cut-out and double-pole main switches 
and fuses. The resistance in the field circuit is on the back 
of the board, and is adjustable by the hand-wheel seen in 
front. The next two panels are for the balancing dynamos, 
and are similar to the preceding, except that two-way switches 
are added to enable either of these 20kilowatt machines to 
charge either half of the battery. The connections of the 
two battery panels are evident from the figure. Thera are 
31 regulating cells on each side, and charge and discharge 
registering meters of the Aron type. The extreme right hand 
panel contains the six ammeters, one for each side of three 
sets of feeders, and the feeder voltmeters are on & cross panel 
at the top. There are also main wattmeters below the switch- 
board gallery to record the output of each dynamo. 


Distributing Network.—The street work is on two systems. 
For private lighting the distributors are of vulcanised bitumen 
drawn into Callender-Weber conduits. The distributing 
network is fed at two points by concentric feeders, drawn into 
the conduits, and the public lighting mains without the compul- 
sory area are twin, lead covered and armoured and laid directly 
in the ground. For the most part five-way conduits are used for 
the distributors. The feeding points are marked in the map, 
and each feeder is a concentric cable of 0:2 sq. in. sectional 
area. Two sizes only of distributing mains are used, their 
sections being $, T, 4 and e, gs, e respectively. Up 
to the present the total length of three-wire distributing 
main is 9,500 yards, and, besides the two feeder boxes, there 
are seven network boxes of Callender's standard three-wire 
pattern. 

Street Lighting.—In the compulsory area the street lighting 
is done by means of tappings of lead-covered, armoured, 
vuleanised bitumen twin cable taken from the distributing 
mains ; and outside the compulsory area special cables are 
laid, as already stated, with sections of 0:028 and 0:008 sq. in. 
as occasion demanded. The arc lamps are connected, two in 
series, between each outer and neutral. There are 14 at 
present erected. Most of the street lighting i8 by incandescent 
lamps, the old lamp posts having been adapted for the 
purpose with 866 sets of Reason's fittings, each lantern 
having two 10 c.p. 230 volt lamps. 

At present there is a private lamp connection equivalent only 
to 1,500 8 c.p. lamps, but this is increasing every day. The 
maximum load has been about 25 kilowatts. The largest 
consumer at present is Warne’s rubber mills, with 14 arcs 
30 incandescents (possibly to be increased to 80) and two 
small fan motors. The railway station will also shortly be 
fitted with electric light, its probable demand being 6 arcs 
and 86 25 c.p. incandescent lamps. The works have been 
running for a short time on the private lighting load, and the 
official opening will take place on Wednesday next. Mr. 
E. E. Hoadley is the engineer-in-charge. Our thanks are due 
to him for showing us the works and to the consulting 
engineer and contractors for assisting us in the preparation of 
this article. 
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WATFORD MUNICIPAL ELECTRIC SUPPLY WORKS. 


The completion and impending inauguration of the electric 
supply works of the Watford Urban District Council render a 
description of these works appropriate.and.interesting at the 
present moment, the more especially since these works possess 
several features of engineering novelty. The population of 
Watford is but slightly over 80,000, though it is rapidly 
increasing, having risen from 15,500 since 1881. It will be 
seen, then, that the adoption of a complete system of public 
electric lighting and general supply by the Urban District 
Council marks a business-like appreciation of the advantages 
of electricity, which too few authorities of districts of similarly 
small size have hitherto evinced. We trust the example will 
be extensively followed. 

The question of electric lighting had been before the 
Watford Council on several occasions, but it was not till June 
of 1896 that any serious move was made, and it was then 
decided to secure a consulting engineer to advise the Council 
generally on the matter. As a result, the Council placed 


were invited, the total amount of the tenders accepted coming 
to something under the amount estimated. Pending the com- 
pletion of the undertaking, the Council erected a temporary 
alternator run by an old sewerage works engine, to supply 
current to a large estate which was in urgent need of the 
electric light. This temporary installation has done duty up 
to the present time, bat supply is now given from the perma- 
nent plant. x 

In the meantime some opposition to the scheme was, of 
course, forthcoming, and it was decided not to combine the 
two undertakings, but to proceed at once with the sewerage 
scheme, and leave the electric lighting alone. At a later 
stage the Council decided that after all there was no 
necessity to put up one chimney shaft for the sewerage 
works, and another for the electricity works close by. The 
electricity supply station buildings have been erected adjoin- 
ing the sewerage works, and connected by a flue to the 
common chimney shaft. Some slight modifications were 


WATFORD ELECTRIC SUPPLY SYSTEM 


TRANSFORMER SUBSTATIONS....._.......... 

ARC CAMPS m ——— T o 

GLOW LAMPS hone cece cece renee e. 

HIGH PRESSURE FEEODO ERS. .. .—.— — 
LOW PRESSURE DISTRIBUTORS .............—......——..—.- — 
STREET LIGHTING CIRCUITS........ 


the drawing up of a report in the hands of Mr. W. C. C. | made in the scheme originally prepared, larger plant having 


Hawtayne, who presented a long report in October of the 
game year, in which he advised the Council that the establish- 
ment of municipal electricity supply works should prove 
remunerative. The Council desired that the scheme presented 
should be one to embrace the complete public lighting of the 
town. Mr. Hawtayne's scheme dealt with this, and, of course, 
the laying of mains in a considerable portion of the town for 
supplying private consumers as well as public lamps. 
The system recommended was the high-pressure alternating- 
current transformer system, with distribution at low pressure, 
and the scheme was estimated to cost, approximately, £19,000, 


if the buildings could be combined with the new sewerage | 
works the Council were about to construct at the old sewerage , Transformer Boxes, &c. ......... 
sites, distant about a mile and a quarter from the centre of | Street, Lighting 
the town. The cost, however, would be £21,000 if the two Are Lamps and Posts 


undertakings were not combined. : 
Mr. Hawtayne's scheme was adopted by the Council, and & 
Provisional Order was applied for and obtained in the follow- 


ing year. Specifications were then prepared, on which tenders ! the centre of Watford town. 


Switchboard Instrumenta ...... 
Boilers 


Overhead Traveller 
Street Mains, &c................... 


been installed than was at first intended. 


We give below a list of the contractors, sub-contractors and 


manufacturers of plant, who have been associated with the 
construction of the Watford electric supply works :— 


Generating Station Equipment Brush Electrical Engineering Co. 


Cowans (Limited). 
Nalder Broe. and Thompson. 
Babcock and Wilcox. 
Smith, Vaile and Co. 
J. Hopkinson and Co. 
Blake and Knowles Steam Pump (Ltd.). 
Taylor and Hubbard. 
W. T. Henley's Telegraph Works Co. 
Brush Electrical Engineering Co. 
Reason Manufacturing Co. 
Crompton and Co. 

{ Watford Engineering Works Co. 


witch board ................. sss. 


(1E —⏑ vnes vers nde see 


Power Station.—As already stated, the power station adjoins 


the new sewerage works, and is situated some distance from 


The arrangement of the various 


THE ELECTRICIAN, JUNE 2, 1899. 189 


departments at this station is shown in the accompanying 
plan, while its position relative to the system of mains is 


steam ring main suspended in a vertical plane against the 
partition wall between the boiler and engine rooms. An 


indicated on the map. In the boiler house there are two | extension from the ring main supplies the day-load plant, 
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WATFORD MUNICIPAL ELECTRIC SUPPLY STATION. 


Babeock-Wileox water tube boilers with ample space at one 
end of the building for boiler extensions. Each boiler has a 
capacity of 6,000lb. of steam per hour, and it feeds a small 


while a small auxiliaty steam ring supplies the feed 
pumps. There are at present two direct-acting steam feed 
pumps of the Smith-Vaile pattern, while a third and smaller 
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pump supplies water from & pump direct to the feed tank 
which is of 1,000 gallons capacity. The feed pumps exhaust 
into this tank. An interesting feature of the feed pipe 
arrangement is that stop valves aud separators are carried 
quite close to the partition wall on the machinery room side. 
This arrangement is clearly shown in the accompanying 
photograph. One advantage of this arrangement is that in 
shutting down any set the length of copper steam pipe 
belonging to that set is cut off from the steam supply, and the 
consequent loss by radiation therefrom is eliminated for the 
time being. Another advantage is that in case of a serious 
breakdown it is not necessary to approach the engine in order 
to shut off the steam. The boiler plant is provided with a 
96-tube economiser. 


- Generating Plant.—It has already been stated that the 
Watford plant possesses several features of novelty. The most 
striking of these, probably, is the adoption for the first time 


ww 


s 


WATFORD MUNIcIPAL ELECTRIC SUePLY WORKS. 


in this country of the Mordey inductor alternator system, all 
the alternators being of this type, and being direct-coupled 
to the well-known Universal engine designed by Mr. 
Raworth. A fully illustrated description of the Mordey 
inductor alternator appeared in The Electrician, Vol. 
XXXVIII., pp. 464 and 498, at the time when we had an 
opportunity of taking part in the first public tests of this 
interesting generator. At the Watford station there are at 
‘present two main sets and one small day-load set, but there 
is ample space for extensions to meet the probable demand 
for some Jittle time tocome. It was originally intended to instal 
three main sets, each of 75 kilowatt capacity, but the Brush 
Company’s tender for the contract embodied an alternative 
scheme comprising two main sets each of 150 kilowatt capacity 
and one auxiliary day-load set, of 30 kilowatt capacity. We 
may here mention that these capacities are estimated on the 
assumption that the plant runs non-condensing, as it does at 
present, but it is ultimately intended to introduce condensing 
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plant for all the generating sets, the arrangements for this 
being indicated in the accompanying plan. The guaranteed 


efficiencies of the generating sets i; as follows :— 


— Full load. Half load. 
150 kilowatt sets 82 per cent. 71:5 per cent. 
30 kilowatt set TS „ 620 „ 


The steam consumption under these conditions, and work- 
ing non-condensing, was guaranteed not to exceed 21-5:b. per 
horse-power hour, or 85lb. per kilowatt hour, at full load, for 
the larger sets. At half load the steam consumption of the 
larger sets was to be not more than 23·51Ib. per horse-power 
hour, or 48:6lb. per kilowatt hour. The steam consumption 
in the smaller set was allowed to be somewhat higher, but was 
far from excessive. We understand the plant has complied 
with these conditions in every way. 


VIEW SHOWING ONE OF THE 150-KILOWATT GENERATING SETS. 


Owing to the special interest which is likely to be taken in 
the introduction of the Mordey inductor alternator into public 
service in this country, we may mention some further par- 
ticulars regarding the tests which have been made at Watford. 
It is gratifying to learn that, at the end of a six hours’ full- 
load test, not only were the bearings ‘‘ stone cold,“ but almost 
the same could be claimed for the armature and field coils, for 
in no case did the rise of temparature exceed 45°F. It will 
be seen from the photograph that the sets are provided with 
direct coupled exciters, carried on a bracket extending from the 
main bed-plate. The alternators at this station are con- 
structed for a frequency of 50 complete cycles per second, and 
arrangements are made on the switchboard for paralleling the 
machines on the supply mains. 

Switchboard.—The switchboard was built by Messrs. Cowans 
asa of Salford, and is of plain and simple construction. 

t is built on the single-pole panel system, first introduced 
by Messrs. S. Z. de Ferranti (Limited), and is provided with the 
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necessary instruments for regulation and paralleling. There 
is but little space available at the back of the board, 
and the board is really built close in front of one of 
the windows of the building. Arrangements for getting at the 
back of the board consist in providing hinges to the panels 
so that these can be swung forward exposing the rear connec- 
tions. Unusual as this arrangement may appear to 
those accustomed to more ample accommodation at the rear 
of their switchboards, we are assured that it is considered 
ample for the requirements of the station. Indeed, it is 
claimed that greater safety is thereby ensured, as the switch 
panel is rendered dead. . 

Mains.—The entire system of underground cables for 
feeders, distributors and service mains, together with the 
mains for the public lighting, have been carried out by Messrs. 
W. T. Henley's Telegraph Works Co. An interesting 
feature is the adoption throughout of paper insulated 
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twin type, consisting of two strands separately insulated, then 
twisted together and sheathed. The low tension private 
lighting cables, of which there are about five miles, are of the 
concentric type, and are arranged as a network with discon- 
necting joint boxes at certain points. All the cables are 
insulated with impregnated paper, lead covered, served with 


jute, armoured with two coats of steel ribbon, and finally 


protected with tarred jute and compound. They are laid - 
direct in the ground, and in certain parts of the town a pipe 
line is laid to enable future extensions to be made without 
opening up the ground a second time. 

Transformer Boxes.—A third feature of special interest is the 
type of transformer box adopted for this installation by the 
Brush Company. Watford, indeed, is the first place where 
boxes of this special type have been entirely adopted, though 
several are in use in various places, including West Ham. A 
scale drawing of the transformer box, fully equipped with 


———————— 


GENERAL ARRANGEMENT OF A TRANSFORMER Box AT WATFORD. Scale 1:20. 


cables. Below we give a table of the cables employed in the | switches and the transformer, is shown in one of our illustra- 


Watford system :— 
1.—High-Tension Concentric Cables. 
| Diameters. 
Sec. area. 

| Inner Outer. Over-all. Over lead covering 
0:078 sq. in | 0:560 07736 1:560 1140 
0:048 sq. in | 0285 0:617 1:470 1:010 
0-035 sq. in 0:240 0:592 1:580 0:960 
0-013 sq. in 0:144 0:456 1:22 0:815 

2.—Low-Tension Concentric and Twin Cables. 

015 sq. in. 0:497 0-869 | 1:66 | 1:240 
0°10 sq. in. 0:405 07725 1:49 1:055 


There are about five and a half miles of high-tension cables 
of the concentric type, through which an alternating current 
feeds 16 transformers at a pressure of 2,000 volts. This is 
transformed down to 200 volts for the private lighting cables, 
and 400 volts for the publie lighting cables, for which latter 
six special transformers are used, each of which controls an 
independent lamp circuit, thus dividing the whole distriet into 
six sections, from each of which a certain number of lamps 
can be switched on and off. There are over 25 miles of low- 
tension public lighting mains, six and a quarter miles of 
which are of the concentric type, the remainder being of the 


tions. We may say that a uniform size and pattern of box 
is adopted for all transformers, between 6 kilowatts and 80: 
kilowatts. Eight of the Watford boxes contain 30 kilowatt 
transformers, the remainder are provided with transformers of 
12 kilowatt capacity. Each box contains a double-pole switch. 
and fuse on both the high and the low pressure sides. The 
switches are united, and are arranged to be operated from 
the street level by a single key, which may be inserted after 
removing a small plug from the centre of the outer cover of 
the box. à 

Public Lighting. —It was originally intended that a number 
of arc lamps should be placed in some of the principal streets, 
but it was subsequently decided to employ a large number of 
glow lamps both in these streets and throughout the town. The 
extent of the original public lighting project may be judged 
from the accompanying map. No less than 800 glow lamps are 
being installed, the work being undertaken by the Reason 
Manufacturing Co. The system adopted is as follows: — 
Separate mains are laid throughout for the public lighting, 
which is controlled from six switching-on points. The high- 
tension mains are connected to transformers at a ratio of 
2,000 volts to 400 volts, from which the low-tension mains 
run to the groups of street lamps, each lamp-post being fitted 
with two 200-volt 8 c.p. or two 16 c.p. lamps in series across 
the 400 volts in all the streets with the exception of a few 


192 


THE ELECTRICIAN, JUNE 2, 1899. 


in the centre of the town, where two 20 c.p. lamps are 
placed in each lamp-post. Existing posts are being adapted in 
the majority of cases, but in the centre of the town new 
lamp-posts are being erected. 


Conclusion.—We may mention that Mr. P. J. Pringle has 
acted throughout for the Brush Company at Watford, under 
ihe superintending engineer, Mr. R. A. Dawbarn, to whom 
our thanks are due for courteously supplying us with informa- 
tion on the occasion of our visit to the works. Our thanks 
are also given to Mr. W. C. C. Hawtayne, the consulting 
engineer to the Watford Council, for a large part of the 
information and drawings embodied in this article. It may 
also be appropriate to mention that Mr. A. J. C. Waterland is 
the resident engineer, and that Mr. A. E. Pridmore, J.P., is 
the Chairman of the Electric Lighting Committee. The last- 
named gentleman has taken an active interest in the scheme 
since its earliest stages, and it is largely owing to him that it 
has now been brought to & successful completion. 


TRANSFORMER CORES. 


BY ERNEST KILBURN SCOTT, 


The peculiar phenomenon known as “magnetic ageing ” 
of iron was probably first noticed by those who were 
engaged in the actual manufacture of transformers. In the 
very earliest types made by the Brush Company, for example, 
it was frequently observed that when a transformer came back 
for repair the core losses did not agree with the first reading. 

The phenomenon is an important and, at the same time, a 
puzzling one, and experiments are still being made with a 
view to clearing up the matter. Long-continued heating is 
undoubtedly one of the causes, as, with some experiments 
conducted by Mr. Roget, it was found that exposing a fair 
sample of transformer iron for seven days to a temperature of 
160°C caused the hysteresis loss to be trebled. 

The actual shape and construction of the transformer core 
has also an important bearing on the subject for all mechanical 
stresses and especially pressure on the core plates appear to 
have a tendency to increase loss by hysteresis. Mr. Mordey 
has noted a case where a laminated core subjected to a pressure 
of 1,500lb. per square inch gave an increase of 21 per cent. in 
the core loss, and upon removing tle pressure the core loss 
fell to its original value. Again, in some experiments recorded 
by Mr. H. F. Parshall merely increasing the pressure from 
zero to 2, 200lb. per square inch on a good sample of trans- 
former sheet iron had the effect of raising the hysteresis from 
0:55 watts per pound (at 100 cycles per second and 8,700 
lines per square centimetre) to 0:84 watts per pound or an 
increase of 53 per cent., whilst another sample tested under 
the same conditions increased from 0:6 watts per pound to 
0:87 watts per pound, or 45 per cent. increase. The shape of 
the curves in each case indicating that still further increase of 
pressure would have had the effect of raising the hysteresis 
almost proportionately. 

In building cores it has been usual for manufacturers to 
tighten up the plates as hard as possible in order to get a 
larger percentage of solid iron in a given cross section, and 
also in the cise of alternators and transformers to prevent 
noise. We see now, however, that this is wrong, and, in 
building up armature and alternator cores, care must be taken 
to use only such pressure as is absolutely essential to good 
mechanical construction. In certain types of transformers, 
as the Mordey, Electric Construction Co. and Westinghouse, 
where the sheets are tightly squeezed between end-plates, 
these remarks also apply; but there are other types, such as 
the Johnson and Phillips, Berry, and General Electric Co. 
(U.S. A.), in which the construction is such that that the plates 
can expand and contract at will. 

The iron sold by any single firm varies & good deal, but, 
since the interest of steel makers has been awakened, there 
have been gradually improving results, and recently special 
samples have been submitted to test which are extraordinarily 
free from the objectionable ageing characteristic. It will be 


some time, however, before iron of this quality gets on to the 
ordinary market, and as practically all manufacturers buy 
from two or at most three firms, any claims as to having 
Solved the magnetic ageing trouble must be taken with a 
pretty large dose of salt. Improvements are possible in the 
method of handling the iron, and also in so arranging the 
design that little or no temporary or permanent pressure is 
exerted on the core. 

Many of the transformers made to-day have the plates 
punched or stamped out from sheets, and reannealing is 
depended upon to bring back the molecules of the iron to their 
original condition. There can be no doubt, however, that 
punching is a very brutal and objectionable method for such 
delicate material as transformer iron (or steel, as it really is), 
and if the design of the transformer will allow of it a much 
better way is to cut or guillotine the sheets to shape. The 
Johnson and Phillips and Ferranti, Ld. new type trans 
formers have a special advantage in this respect, because 
their cores are built up entirely of plain rectangular sheets. 
The Fowler and the old-type Ferranti transformers are also 
built up of rectangular sheets, but they require a good deal of 
bending and hammering to get them into shape, which is 
objectionable. It may be interesting to note that, although 
the core plates of the Electrie Construction Co.'s trans- 
former are circular, the outer periphery of each one is cut 
or turned down to shape by means of a pair of angular 
cutting wheels. 


ELECTRIC LIGHTING IN THE CITY. 


A special meeting of the Court of Common Council was held on Monday 
to consider a report from the Streets Committee relative to the recent 
conference between the Committee and be Directors of the City of London 
Electric Lighting Co., on the eubject of electric lighting in the City of 
London. The report set out that iu response to the suggestion of the 
Company a meeting was arranged for Monday, May 15th, when the Com- 
mittee were attended by the undermentioned directors and officers of the 
Company :—Sir David L. Salomons (chairman), Mr. F. Reynolds, Mr. G. 
Herring, Col. C. Martindale, Mr. J. Cecil Bull (secretary and manageri, Mr. 
P. Bailey (engineer). Mr. Morris, jun. (solicitor). 

Sir D. SALOMONS made a lengthy statement, and replying to questions 
that were put to him, promised, in response to suggestions of members, to 
consider the following points and to communicate the decision arrived at 
by the Company in reference thereto, viz. :— 

1. The reduction of price of the electric current for lighting. 

2. The minor street ligating. 

3. The basis of purchase of the Company's undertaking. 

The Committee submitted the reply received from the Company, dated 
May 17th, in which :— 

“1. The Directors regret that, in justice to their shareholders, and in 
view of the obligations imposed upon the Company by the Corporation, 
both by the contracta and by the provieional orders, they are unable, at 
present, to reduce the price for electric energy. The Company-—without 
waiting for the application of the sliding scale fixed by the Corporation — 
has voluntarily reduced the price of energy, and it. is the avowed poliey of 
the Board to make further reductions as and when the financial results of 
the working of the Company show such reductions to be practicable. 

“2. If it be the wish of the Corporation that the Company should 
surrender its right to light the minor atreets, the Board are prepared to do 
go, upon the understanding that if the said streets are at any time lighted 
by electric lamps the contract therefor shall be offered in the first place to 
the Company. 

“3. On the question of purchase, the Directors would be prepared to 
recommend the shareholders to sell the Company's undertaking to the 
Corporation on terms that would yield a very handsome profit to the 
Corporation, calculating upon the basis of the credit of the Corporation 
being at the rate of 24 per cent. per annum for borrowing purposes.” 

After considering this letter, and all the circumstances connected with 
the supply of electricity in the City, the Committee recommended :— 

“That the Company be informed that, although the Corporation is 
advised that the existing contracts are null and void, it does not desire t» 
take advantage of the circumstance, providing the Company is prepared to 
come to satisfactory arrangements in regard to the supply of electricity to 
private consumers.“ 

Since the preparation of the report the Company had Written further 
letters. One, on May 23th, intimated that the Company had again con- 
sidered the question of price, and if the Corporation would withdraw their 
request to the Board of Trade to defer the granting of the formal approval 
of the Company's system of continuous current, and would give all 
reasonable facilities for the extension of that system, so that the large 
additional continuous-current plant now on order could be got to work 
before next winter, the Company would undertake to reduce the maximum 
price to 6d. per unit as from January let next, and that further reductions 
would be made as and when the financial conditions of the Company 
permitted. A further letter bad been received from the Company, asking 
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for the approval of the Corporation to the fixing of the standard pressure 
ef the Company's supply of energy at 200 volts instead of 100. l 

Mr. MONTAGUE BATES (Principal Clerk) mentioned that Sir 
Courtenay Boyle had written stating that June 2nd was the latest date to 
which, having regard to the present period of the Parliamentary Session, 
he could defer presenting the report of his recent inquiry in the City. 

On May 8th Mr. A. A. Voysey, electrical inspector to the Corporation, 
prepared a report as to the advisability of the Corporation becoming 
electric light undertakers for the City, and expressing opinion that it was 
advisable for the Corporation to become electric lighting undertakers pro- 
vided that those responsibilities were assumed under suitable conditions. 
After careful attention to the existing circumstances and possibilities he 
suggested the following general conditions on which he thought the Cor- 
poration was likely to be able to satisfactorily work the electricity supply 
undertaking :— 

1. That the Corporation should obtain a monopoly in the distribution 
of electricity within the City. 

2. That the Corporation should become undertakers by purchasing on 
reasonable terms the existing undertaking so far as itis within the City. 

5. That the Corporation should undertake the distribution though not 
the generation of electricity, which should be purchased in bulk. 

4. That as regards the demands of existing consumers for electricity, a 
supply should be purchased in bulk from the existing generating station 
at Bankside. 

5. That as regards all further extensions of the distributing system, the 
Corporation ehould be free to take a supply in bulk from whom it likes. 

As to the line upon which the above conditions were most likely to be 
secured, Mr. Voysey made the following suggestions :— 

l. That, in order to make advantageous terms with the City of London 
Electric Light Company, it ought to be made quite clear that an arrange- 
ment between the Company and the Corporation is merely an alternative 
to the introduction into the City of a competitive undertaking. 

2. That this can best be made clear by the Board of Trade now deciding 
to grant one of the existing applications for provisional orders, provided 
that all the conditions which the Corporation may make are agreed to by 
the applicant. 

$. That the Board of Trade should be communicated with accordingly, 
the greatest care being taken that nothing be done which will give any 
competing company the right to come into the City should a satisfactory 
agreement be come to between the Corporation and the City of London 
Electric Lighting Co. 

Before proceeding to discuss the report of the Committee, and in reply 
to a question as to the position in tlie debate of any members who might 
happen to be shareholders in the Company, the City Solicitor said 
that such members must accept their own responsibility. If they voted 
they would render themselves liable to a serious penalty, but, according to 
his last information, there were only three gentlemen concerned —the late 
Mr. Pering, Sir Faudel Phillips (who held shares as a trustee), and Mr. 
B. S. MacGeagh. Answering further questions as to the ability of the 
Court to enter into any contract with the Company seeing that some 
members were shareholders, the City Solicitor was of opinion that their 
presence would not vitiate any proceedings the Court might take 
that day. The Court could enter into a contract, but if afterwards 
i& was found that & member of the Court was directly or indirectly 
interested as à shareholder, from that moment the contract became null 
and void. 

Mr. ALGAR (Chairman of the Streets Committee) then moved the 
adoption of the Committee's recommendations as to the question of con- 
tracts ; it was perfectly easy for the Company to put itself in such a 
position that no member of the Court could either directly or indirectly 
be capable of being a shareholder in it ; therefore, there was no difficulty 
in that respect. There was no manner of doubt that the present contracts 
were dead ; that view being upheld by Mr. Warrington, Q.C. and Mr. 
Swinfin Eady, Q.C., in addition to Mr. Danckwerts. The great difficulty 
of the Committee had been the reluctance of the Court to give a definite 
answer in regard to the matter, and they ought and must now give a 
final decision. 

Mr. BENJAMIN TURNER moved the following amendment: That, 
having regard to the opinion of counsel, Sir Courtenay Boyle, K.C.B., and 
the City of London Electric Lighting Co. be informed that it is the 
inteution of the Corporation to treat the electric lighting contracts as 
nul and void." He declared that it was absurd to contend that there 
had been merely a technical breach, and if the existing Company would 
not supply good light at & reasonable price, then there must be com- 
petition. 

Mr. MacCARTHY seconded. 

Mr. BURNETT said if the suggestion of the Committee were carried 
out great benefit would accrue to the private consumers. 

Mr. W. O. CLOUGH, M.P., could not see how any self-respecting man 
could remain a member of a public body which repudiated a contract on 
the grounds now put forward. 

Mr. A. C. MORTON pointed out that the so-called technical ” breach 
was that certain members knowingly broke the law. As to the argument 
that the Company would take the matter to the House of Lords, it was 
well known that the Company had been advised that the contract was 
null and void, and that they had no intention of going to a court of law. 
The fact of their &pproaching the Corporation was proof of that. He 
ridiculed the offer to sell the undertaking, which he said was an offer to 
sell at 40 years’ purchase on the present income—that was, at 7d. per unit. 
It was a cool proposal that the Company should have the whole benefit of 
the Corporation, being able to borrow at 24 per cent., and probably would 
mean putting £2,000,000 profit into the pockets of the Company at the 
expense of the ratepayers. He, however, did not think it would be pos- 
sible for the Corporation to work the City profitably by itself, and, 
therefore, the only course open was competition between companies. 


- M x — 


In reply to a question the City Solicitor had no doubt the contract was 
null and void, but it was not beyond the power of the Corporation to 
remedy that. It could be remedied either. by a fresh contract being 
entered into, or by the Company going to Parliament and getting the 
necessary relief. 

The amendment was then put and negatived. 

An amendment by Mr. A. C. Morton was ruled out of order. 

In the abrence of Mr. Brooke-Hitching, Mr. THOMAS moved :—“ That 
in view of the fact that the Directors of the City of London Electric 
Lighting Co. are prepared to recommend their shareholders to sell their 
undertaking ‘on terms that would yield a very handsome profit to the 
Corporation,' Sir Courtenay Boyle be informed that the Corporation of 
London prefers to withhold its consent for the present, pending the con- 
clusion of negotiations with the Company, and that the Committee be 
instructed to enter into negotiations to ascertain a basis for a purchase 
price, employing an expert consulting electrical engineer and a firm of 
chartered accountants to ascertain the financial effects of purchase, on a 
basis to be mutually arrived at by the Directors of the Company and the 
Corporation, and to report.” 

Mr. J. H. LILE seconded, and urged that the sooner the matter was 
taken out of the hands of the Streets Committee the better it would be 
for all concerned. 

Mr. ELLIS conaidered this to be the only business-like course open to 
the Court. Hampstead Vestry, with £125,000 invested in electric light, 
made a gross profit last year of £13,000, or, after paying interest on loans 
and repaying a part of the principal, a net profit of £8,359 ; and if the 
Corporation went in for the electric light they would get a better article 
for the ratepayers at a lower price, and possibly a profit as well. 

Mr. BROOKE-HITCHING compared the metropolis with the provinces, 
showing that in the former there were 13 electric lighting companies 
working, all of which, with the exception of two, were paying large divi- 
dends, but there were only four local authorities supplying the light, while 
in the provinces there were only 26 companies, but no less than 56 local 
authorities. 

On a show of hands the amendment was declared carried, but 
as the result of a division, against an unsuccessful attempt to withdraw 
the amendment, it was negatived by 104 against 24. 

Mr. WOOD moved: “That provided the City of London Electric 
Lighting Co. will undertake to reduce their maximum price to 5d. per 
unit as from January 1st next, the Corporation will withdraw its request 
to the Board of Trade to defer the granting of the formal approval of the 
Company's system of continuous current, and express the opinion that the 
admission of a second company into the City at present would not be to 
the general advantage of the public and consumers." 

Mr. PAIN'TER seconded. 

Mr. Ald. SMALLMAN considered this to be a reasonable conclusion of 
the whole matter, and urged the Court to accept it as an addition to the 
report of the Committee. 

- Mr. C. T. HARRIS said that not only had the Company differential but 
preferential rates, those consumers who had the influence and were able 
to squeeze the Company being able to get their current abselutely at 
3d. per unit. This was possible in consequence of the Company's high 
maximum. There should be a uniform price, as it was grossly unfair that 
some consumers should have to pay 133 per cent. more than was charged 
to others. 

The amendment was negatived. 

Mr. EDWARD LEE moved: “ That in the event of the City of London 
Electric Lightiog Co. not agreeing to reduce the maximum price for 
electric lighting to 5d. per unit, subject to revision at any future time by 
the Board of Trade, by Wednesday next, Sir Courtenay Boyle be informed 
of the failure of the negotiations, and it be suggested to him, under the 
circumstances, that it would be desirable in the interests of private con- 
sumers and the public that competition should be allowed in the City, 
subject to such terms and conditions as may be approved by the Corpora- 
tion, such terms and conditions to be set out in the provisional order." 

Mr. MOOJEN seconded. 

Mr. BROOKE-HITCHING described the proposal as a most iniquitous 
one, and if carried it would for ever prevent the City Corporation under- 
taking electricity supply. The amendment was really in favour of the 
Strand and Charing Cross Co., as its mover was the meinber who presented 
the petition of that company to the court, but if carried the right to be 
their own undertakers would be absolutely taken out of the hands of the 
Corporation. 

This amendment was also negatived, and the report and recommendation 
of the Committee agreed to. 


BOOKS RECEIYED. 


(Copies of any of the undermontioned works can be had from The Electrician otlice, 
post free, on receipt of published price.) 
* The Official Gazette of the United States Patent Office.” No. 7, 
Vol. LXXXVII. Published by authority of Congress. (Washington : 
Government Printing Otice.) 


“ Proceedings of the Royal Society." No. 414, Vol. LXV. 


(London: Harrison and Sons). Price 2s. 

“ Physikalisches Praktikum.“ By Eilhard Wiedmann and Her- 
mann Ebert. (Braunschweig: F. Vieweg und Sohn). Price 10 
marke. 

“A Text Book of Mechanical Engineering,’ by Wilfred J. Lineham. 
Third edition. Revised and enlarged. (London: Chapman and Hall). 
Price 12s. 6d. net. 
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ELECTRICITY WORKS ACCOUNTS. 


The Dover Electricity Supply Company 
(Limited). 


In the analysis of the Dover accounts for 1898, 
which we publish this week, the effect of the tram- 
way load on the station is very noticeable. This 
load, having obtained for only four months in 1897, 
its effect, though pronounced, was not representative 
ofthe value to the Company of the Corporation 
tramways as a consumer. The two more immediate 
effects which are io be expected from such an 
acquisition are, of course, increased output and, not 
less important, an improved load factor. To 
examine the effect on the output it will be seen 
that while the combined output to ordinary con- 
sumers and for public lighting shows an increase 
of 17:5 per cent., the total output has increased 
by no less than 80:8 per cent.; the tramways 
having taken 179,844 units in 1898 as compared 
with 27,116 in 1897. Of the total output in 1898 
the supply to the tramways was 42-8 per cent. The 
load factor has not been influenced. perhaps, as 
might have been expected. Defining it as the ratio 
of the output during the year to the output of a 
continuous supply equal to the maximum demand, 
the load factor at Dover in 1898 was 18:6 per cent., 
and was slightly lower than it would have been had 
thers been no tramway load, for we find that the 
load factor of the latter was 13-2 per cent., while 
that of the remaining load of the station (in- 
cluding the aro lighting) was 18:9 per cent. The 
plant has been much more usefully employed, 
however, for the figure giving ihe units sold 
per 8 C. p. lamp capacity of plant has riser from 
14:8 to 244. 

Asa result of the improved output, all the items 
of cost (except two of minor importance under 
management charges) have dropped substantially. 
At 2:9d. per unit, the total costs are fairly repre- 
sentative of the average of stations of similar out- 
put; but the works costs at 2:47d. are above the 
average, and so also are generating and fuel costs, 
the latter especially, it being attributed to the 
increased price of coal arising from the coal 
strike. 

Owing to changes in thé tariff, the total revenue 
has dropped by about 1d. per unit. In spite of this, 
however, the decrease in the costs has reduced the 
ratio of the costs to the revenue from 77°6 per cent. 
to 67:1 per cent., and has had the effect of leaving 
a larger working profit, as compared with 1897, but 
one which is little more than enough to satisfy the 
interest charges, without paying anything to reserve, 
and only £400 into a Depreciation and Renewal 
Fund ” account. The deficit carried from 1897 has 
thus been augmented by £876, and now stands at 
£4,101. 

A comparison shows that the average price per 
unit obtained at Dover is well below the average 
either of municipal or company stations in 1897. 
To this and the heavy interest charges must be 
attributed, in great measure, the increased deficit as 
a result of the year's working. Arrangements have 
been made to pay off the larger part of these 
interest charges by the issue of the balance of the 
Ordinary share capital. 

It is stated that the demand for current for the 
Corporation tramways is steadily increasing as the 
service gives general satisfaction. A contract has 
also been entered into for the supply of current for 
lighting and power purposes to the contractors for 
the National Harbour works. 


tramways. c Includes 105 kilowatts for tramways. «d Over-expended. 


DOVER. 


Undertaking Worked by............ Dover Electricity Supply Company (Ltd.). 
Date of Commencement of Supply | 1895. 
System of Supply ............ . High-pressure alternate-current sub- stations a 
Chief Engineer ees A. A. Whitlock. 

— ——. . MCN C EET cc sp 


YEAR ENDED 


DEC. 31, 1897. 


DEC. 21, 1898. 


„ sold for public lighting, Ko. 

„ used on works 
UNITS SOLD per 8 o. p. LAMP CAPACITY 
Maximum supply demanded ............ 
Number of public lampe .................. 
Number of consumers..................... 
Connections to mains in 8-c.p. lamps... 
CAPACITY OP PLANT IN 8.c.p. LAMPS 
CAPACITY OP PLANT IN KILOWATTS 


143 4 
289 kilowatta* 355 kilowatts* 
40 40 
— 165 
10,137* 20,000 ! 
16,400 17,300 
555 
Per kilowatt Per kilowatt 
capacity. | Toll | “capacity. 
£143 £75,000 
95:3 50,000 


Loan (including Debenture charges) 
AUTHORISED, NOT RECEIVED (TOTAL) 
Share (unissued) 
Share (uncalled) ..................... 
Loan (including Debentures) ...... 
REPAID (TOTAL) .. eere 
RESERVE OR SINKING 
DEPRECIATION FUND 
EXPENDED (TOTAL) .......... Seaside sus 
Lands and buildings 


RECEIVED (TOTAL 
Share 


te 
11185858288 
wed c 0 Oo = 


"*a900808€v8059098 


25,000 
49,300 
24,300 
25,000 
25,700 
25,700 
pil 
nil 
nil 
70,484 
14 S81 
35 580 m 
19,234 


65652 29:4 
— 25 


689 
= 21,184¢ 


~ 382 


5i meters, &c. ............... 
i public lighting 
" sale of lampe, &c. 
» miscellaneous sources... 
EXPENDITURE— 
TOTAL COSTS .......... eere 
WORKS COST... 
Generation of Electricity.................. 
Fuel (including cartage, &c.) ...... 
Oil, waste, water, stores 
Wages at station 
Repairs & maintenance at Station 
Distribution of Electricity ) 
Mages, xe. 
Repairs, renewals of mains, &c. ... 
Public Lighting 
Attendance 
Renewals 


2 9 0 


€**5506500089830082000090060050*202*912 
*€*8698000020960260609090600942*04€*€ 


*»*99900060220*t60*92509$99090998€$999006908809 


Stationery, &c. k 
Establishment charges ............ 
Law charges, xk cc... 


Z 
cap.exp'nded 


.. £1178 | 207% | £2533 | 380% 
0637 
377 
560 
6:163, 


FINANCIAL RESULT 
WORKING PROFIT FOR YEAR ........ 
Carried to Depreciation Fund ni 
Carried to Res. or Sinking Fund.. 
Netint. on loans (incl. Deb.charges) 
BALANCE PROM LAST ACCOUNT ...... 
Do. AVAILABLE for DISTRIBUTION, &c — = = 
Deen TE 3,7 20 
ORDINARY DIVIDEND PAID ............ — = Ta 


% of TOTAL COSTS to GROSS REVENUE 
Expenditure per kilowatt capacity ... 
REVENUE PER KILOWATT CAPACITY 
Expenditure per 8-c.p. lamp capacity.. 
REVENUE PER 8-C.P. CAPACITY ...... 
REVENUE PER 8-C.P. CONNECTED ... 


2:07% 


Price charged for lighting, per unit ... 7d. to 34d. 7d.» to 3d. 
„ for power, per unit 4d.^ to 24d.“ 6d. y to 3d. [per anv. 
„ for public lighting... 427. 88. per lamp per ann. £29. 10s. 10d. per lamp 


REMARES.—* This figure apparently dees not include the equivalent of motors or tramways. 
a With continuous-current plant for the tramway supply. 6 Includes 27,116 unite sold to 


e Includes revenue from current sold to tramways. f Includes £19 to insurance. 9 £761, obtained 


by issue of debentures at premium, having been appropriated to reduce the deficit. h For supply to tramways. i Exclusive of output to tramways. j Inclades 179,844 


units to tramways. 


* Includes £40 to au 
on 1 hour scale. 


k Of which 155 kilowatts is by tramways. i Being the equivalent in lamps of 1 500 
bini of 8,000 eat lamps. in Includes £1,567 to street lamps and 7 867 to “traction, plant aud 1 ry incladin 
iting and £61 to “law charges, insurance and royalties." 


8-c p. lamps and the (estimated) equtvalent, in motors for 
conrécting mains aud electrical i 


o By maximum demand system on 1j hours scale. p By maximum demand system 
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Leeds City Tramways. 

We give below a reprint of the official“ Return showing 
receipts and working expenses of electric, steam and horse 
cars, for the year ended March 25, 1899, for the city tram- 
ways of the Corporation of Leeds. This return is commented 
on in our leading article this week :— 

Returns showing Receipts and Working Expenses for year ended 
March 25, 1899, 
ELECTRIC TRAMWAYS. 


Total electric car receipt . £48,032 15 0 
Total mileagngſſeeee . 934,368 miles. 
Receipts per car mill“ nö 12°33d. 
Working expenses ena dacctvese 4:85d. 
Analysis of Working Expenses. 
$ sad Expenses 
per mile. 
Drivers Fass betadasteees 4,201 0 9 107d. 
Conductors’ wages 3,149 9 8 C·80d. 
Generating station expenses 
Depot men's wages £951 9 10 
E E E 90 1 10 
Coal aiina a 1,098 3 7 
Sunelties 278 1 7 
£2,417 16 10 
Less amount from Lamp ' 
Committee ............. ese. 456 5 0 
—————— 1,961 11 10 .. 0534. 
Battery station expenses . ee 142 811 ... (03d. 
Electric car shed expenses— 
Repairs and car maintenance ............... 1407.8 7 .. 037d 
Car washers and depot men..... ............ 1814 9 7 . 046d 
10 per cent. depreciation on motor and 
trailer . ai . 162512 0 .. O4ld 
Electrical engineers’ salaries ............... 445 16 2 ... Old 
Road maintenance (proportion). 1100 0 0 .. 028d 
Compensation, damage & personal injuries 558 5 2 ... 009d 
Management and general expenses (as per 
detailed statement appended) ............... 2,599 10 8 ... O°67d. 
Office rents (one-third) .................. . $us 55 0 0 .. O*^0ld. 
Total Expenses ................-. 218,860 15 4 ... 4983d.* 
Cost of generating current, per Board of Trade unit. 0°60d. 


(This does not include interest on capital and sinking fund, or depreciation 
on electrical plant other than cars.) 


Totul Miles run by Electric and Trailer Cars. 


//! TENES . 816,749 
ÉVITER 117,619* 
Total miles: vosssscesécescve bad 934,368 
The consumption of current per motor car mileis ............ 0:960 units. 
The consumption of current for each trailer car mile is ...... 0:480 units. 
Detads of Mileage. 
/// ĩ ĩð⅛ 0A ⁵ ↄ S ases PERRA SPD a sero ea 816,749 
Trailer cars (mileage taken as h3)))))):::: : 58,809 * 
Total miles at 0:960 units per mile ............ 875,558 


Total generating station expenses, as stated above, £1,961. 11s. 10d. = 
0°53d. per mile. 
(*Halve the trailer mileage and add to the motor mileage, and reckon the 
total at 0:960 units per mile.) 


Number of Units Generated. for Year March 25, 1899, 
Total units for year ended March 25, 1889.................. 809,101 
Less supplied to arc lamps during year ended March 25, 
19099: orbibus esa NEP OR PENA esa TUNES 52,660 
116,441 
Total cost £1,961. 11s. 10d. 2 0:60d. per unit. 
STEAM TRAMWAYTS, 
Steam-car receiptiik UU l Z . . £23,603 1 8 
Total lee 6 Ate 479,775 miles. 
Receipts per car- mice . 11:80d. 
Expenses as per Revenue Account. Expenses 
£ e. d. per car-mile. 
„ . R 4,849 15 2 2:424. 
Eel: de ss Sel DX . e» 2,597 8 2 1:29d. 
Drivers’ wages "e Beebe O 2,989 9 1 1:49d. 
Conductors’ wages . . 2,552 19 1 1:174. 
Rent of depóta and offices . 216 5 0 .. 010d. 
Engine boiler insurance ............ ses 47 5 6 . 002d. 
Compensation, damages and personal injuries 601 9 6 .. 030d. 
Maintenance of roads (proportion) ............ 500 0 0 0:25d. 
Do. %%%ééf Boake E woah 2.045 5 7 1:02d. 
Depreciation on cara. encre 607 5 0 0:504. 
Do. Sinn E 1,550 0 0 067d. 
Management and general expenses 2,999 10 7 1:50d 
Total expenses ...........e een 20,756 12 8 ... 10°33d.* 


(* Exclusive of interest on capital or sinking fund charges.) 


1899. 195 
Horse TRAMWAYS, 
Horse · car receipt 2 2 ã £40,436 0 4 
Total mileage ....... Meat eu d C 989.520 miles. 
Receipts per ear mildd 44 ; 9:80d. 


Horse II«wlage, — Expenses as per Revenue. Account, 


B um Expenses 
per car- mile. 
Horse keep, &c.— Corn. hay and bran 14,2% 6 4 .. 546d. 
Bedding gs xPr EVE 592 0 2 0˙14d. 
Mages tu MX Hs 4,505 15 0 109d. 
Utensils and sundries ...... 280 15 3 0:06d. 
Horae shoeing and veterinary services 1,526 7 10 057d. 
Drivers ggg ⁰ E verses 038 5,089 11 3 1:23d. 
Conductors’ wages 4.247 16 6 1:034. 
Foremen and tip-hoys' wages — 1185 9 8 0:28d. 
Rent of stables and offices — 682 3 0 013. 
General repairs to depots, Kc. ............... orses 445 19 7 Q'11d. 
Gas and wateeeeee e 422 10 7 0-11d. 
Compensation—Damage and personal injuries 553 4 3 ... O°08d. 
Maintenance of roads (proportion) ...... ......... 242 18 1 .. 005d. 
Do. cars dos — 2,045 5 8 .. 049d, 
Do. harness doo — ó49 10 1 0:08d. 
Depreciation on cars ne 607 5 0 0:144. 
Management & general expenses (proportion). 2,599 10 7 ... 0634. 
Horse renewal or depreciation account 2,857 10 O .. 069d. 
Total expenses A cement 42,195 16 10 ... 10174." 


(* Exclusive of interest on capital or sinking fund charges.) 


Details of Management and General Expenses. 


Rates C —— o Aor 11 8 
Licences os s sor S E ——Ó 149 16 0 
Insurance (buildings) «. ẽ 58 9 4 
Taxes neon ationenainicebatce dees tetas 228 11 8 
Salaries lee,. e Desa - aae ool vies 1540 5 7 
Salt; gravel eeeeee‚e‚e‚‚ee ROT ER REED LAR VS 897 0 8 
Printing, stationery and advertising... 537 5 2 
Drivers’ and conductors’ suits, &c. ........... p Rer 946 2 3 
Inspectors', &c., wages FCC 1,964 17 6 
Blectrie: ing vera en teo a awectacnianeo da 48 14 0 

Total for whole system. xis . £7,798 11 10 


Proportion (4) to horse, steam and electric ......... £2,599 10 7 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— . 


Aberdeen (Municipal)......1809 Jan. 6| Kensi'gton & Knightsbr' (Co.) 99 Mar. 3 
Ayr (Municipal) 1898 Nov. 11] Kingston-upon-Hull (Mun.) 1898 Aug. 19 
Bedford (Municipal) ......1t Kingston-on- Thames (Mun.) 1599 Apiil 21 
Belfast (Municipal) ... .... 35 Lancaster (Municipal)...... 1898 Oct. 21 
Birmingham (Company).... „ Leeds (Company) .......... 1899 Mar. 8 
Blackpool (Municipal) .... ,, Leicester (Municipal) ...... » Jan. 20 
Bournemouth (Company) Leyton (Municipal) ........ 1898 Sept. 23 
189 ied Stir (Municipal)...... » Aug. 12 
Manchester (Municipal) ... „ July 29 
Newcastle and District (Co ) ,, 
Newcastle-upon-Tyne(Co.) 1599 April 14 
Northampton (Company) ..1598 April 15 
Norwich (Company) )))) Dec. 2 
Notting Hill (Company) ....1899 Mar. 17 
Nottingham (Municipal) ..1598 Oct. 23 
Cardiff (Municipal) ........ 15 Oldham (Municipal). .. Nov. 18 
Charing Cross (Company) .. ,, Mar. 17 Oxford (Company) ........ 1899 May 19 
Chelsea (Company) ........ vi ar. 31| Pontypool (Company) . s 
Cheltenham (Municipal)....1898 Oct. 7 Portsmouth (Municipal)....1898 Nov. 4 
Chester (Municipal) „ Oct. 14| Preston (Company) ........ ‘a 
C'ty of London (Company)..1899 May 12 Reading (Company)) is 
Clerkenwell (Company) ....1598 Mar. 18| Richmond (Company)) » Mar, 4 
Derby (Municipal). „, Scarborough (Company) .... ;, 
Dewsbury (Municipal). » Nov. 95| St.James' & Pall Mall (Co.).. 
Dover (Company) ........ 5» St. Pancras(Vestry)........ ‘i 
Dundee (Municipal)........ ; Sheffield (Company)) 1898 Dec. 16 
Eastbourne Set eh are Shoreditch (Vestry) ) ‘i 
Edinburgh (Municipal) .... ,, Southampton (Municipal) .. „ 
Southport (Municipal). $5 
12 Stafford (Municipal)........ " 
Sunderland (Municipal).... ,, 
Taunton (Municipal) ...... $5 
Tunbridge Wells (Mun.) .. „ 


Brighton (Munteipab varus n May 
Bristol (Municipal) ........ 1898 ay 


ep 
Burton-upon-Trent (Mun.) 1899 April 21 
FFF 1898 Nov. 25 


Exeter (Municipal) ........ „ 
Glasgow (Municipal) ...... ,. Aug. 

Guildford (Company) ......1899 May 5 
Halifax (Municipal)........ 1893 Nov. 18 
Hammersmith (Vestry) ....1899 May 20 ell 
Hampstead (Municipal) . . . 18908 Sept. 9 Walsall (Municipal) 
Hanley (Municipal) ........1599 April 28 Wandsworth (Company) . ,, 
Harrogate (Municipal) . . . 1898s Dec. 30 Westminster (Company) . 1899 Feb. 24 
Harrow (Company) ........ „ Sept. 9; Whitehaven (Municipal) . . 18908 Dec. 23 
Hast'gs & St. Leonard's (Co.), April 29 Windsor (Company)........ „ Dec. 30 
H' use · to- H' use Co. (K ns'gt'n) 1899 Mar. 81; Wolverhampton (Municipal), July 15 
Hove (Company „ Mar. 10 Woolwich (Company) ...... 1899 Jan. 13 
Huddersfield (Municipal) ..1898 Mar. 25| Worcester (Municipal) .... ., April 7 
Islington (Vestry).......... , June 24 Yarmouth (Municipal ....1898 June 17 


Mar. 18 


t 


[Ec] 


Sir George Gabriel Stokes’ Jubilee.—' The Council of the 
French Physical Society has decided to send an address and 
to be represented at the Jubilee of Sir George Gabriel Stokes. 
M. Lippmann, past president of the Society, and M. Deslandres, 
member of the Council, have been chosen as delegates. 
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The Electrician. 


T he oldest Electrical Journal (established as a weekly Journal 1861—1878) 
— 
Published every Friday, Price Sixpence; Post Free, Sixpence-Halfpenny. 
Editorial, Publishing and Printing Offices, 


I, 2 & 33SALISBURY COURT., FLEET ST., LONDON. 


Telephone: 949 Holborn. Telegrams: ‘ELECTRICIAN NEWSPAPER LONDON.” 


A Letters relating to Subscriptions, Advertisements, and other business matters 
Should be addressed to the Publishar “THE ELECTRICIAN," Salisbury court, 
J'leet-street, London, E. C. Cheques and Money Orders should be made 
Payable to TIE ELECTRICIAN" Printing and Publishing Company, 
Limited, and be crossed “ Coutts and Co.“ 

All Editorial letters to be addressed to THE EDITOR. 

All letters for insertion in THE ELECTRICIAN," or containing questions, 
must be accompanied by the name and address of the writer as evidence of 
good faith, No notice whatever is taken of anonymous communications, 

„THE ELECTRICIAN" is published every Friday morning, in me for the 
morning mails, It is on sale at the railway bookstalls throughout the 
Kingdom on Friday morning. and can be obtained of all Booksellers ana 
Newsvendors ; or direct from the Publishing Offices, as above. 

New Vohemes of THE ELECTRICIAN " commence in April and October. 

Subscription Rates.—The Rates for Subscriptions to THE ELECTRICIAN" 


are as under :— YEAR HIALF-YEAR QUARTER | Post free, 
United Kingdom 26s. Od. 138. 6d. 78. Od. payable 
Postal Union . . . 308.0d. ... 168. Od. . 8s. Od. in advance. 


“THE ELECTRICIAN" offers exceptional advantages to Advertisers, It has 
by far the largest oirculation of any English Electrical paper, and 
circulates all over the World. This statement is guaranteed. 

Advertisement Rates, &c., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS ?ntended for the current issue must reach the Office 
not later than First Poston Thursday. Renewals of expiring advertisement 
orders and alterations to standing advertisements must be in Publisher's hands 
by Wednesday. Wrapper Advertisements by Wednesday morning. 

OFFICIAL ANNOUNCEMENTS, AUCTIONS, and SMALL ADVERTISEMENTS 
accepted up to 8 p.m. on Thursday. 


| ELECTRICAL BOOKS AND PUBLICATIONS. | 


All Books, Newspapers, and other publications can be ordered direct oy 

“ THE ELECTRICIAN " Printing and Publishing Company, Limited. The 

well-hnown ** ELECTRICIAN" SERIES of Standard Electrical Works at present 

consists of— 

ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS. By J. 
ELTON YOUNG, M.I.E.E. Price 10s, 6d., post free; abroad 11s. 

THE STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING. By 
Messrs. H. K. C. FISHER and J. C. H. DARBY. Price 68. net ; abroad, 6s. 8d. 
BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH. Edited 
by C. E. 8. PHILLIPS. With an introduction on the history of Crookes Tube and 

Röntgen Ray work, and a chapter giving Practical Hints ” on the subject. 

THE POTENTIOMETER AND ITS ADJUNCTS. By W. C. FisEHRR. 
Price 6s., post free. 

LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS. By F.C. 
RAPHABL. Price 58., post free. 

MOTIVE POWER AND GEARING. By E. TnEMLETT CARTER. 
12s. 6d., post free. 

SUBMARINE CABLE LAYING AND REPAIRING. By H. D. WILKIN- 
SON. Price 12s. 6d., post free, 

ELECTRICAL LABORATORY NOTES AND FORMS (Elementary and 
Advanced) Arranged by Dr. J. A. FLEMING, M. A., F. R. S. Printed particulars 
on application. l 

ELECTROMAGNETIC THEORY. ap OLIVER HeEavisipge. Vol. I. Price 
12s. 6d., post free 133. Vol. II. Now Ready. Price 12s. 6d. ; post free, 13s 

THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND 
PRACVICE. By Dr. J. A. FLEMING. VOL. I.—THE INDUCTION OF 
ELECTRIC CURRENTS. NEW EDITION. Price 12s. 6d., post free. VOL. II.— 
THE UTILISATION OF INDUCED CURRENTS. Price 128. 6d., post free. 

ELECTRIC LAMPS AND ELECTRIC LIGHTING. By Prof. J. A. 
FLEMING, M. A., D. Sc., F. R. S. 93 original illustrations, price 7s. 6d. 

MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prof. 
J. A. EWING, M.A. Price 108. 6d., post free, Also in German, 8s. 6d. post free. 

ELECTRIC MOTIVE POWER. By A.T. SNELL. 10s. 6d. post free. 

THE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretical 
and Practical) By Dr. GEORGE GORE. Price 10s. 6d., post free. 

ELECTRO-CHEMISTRY. By Dr. Georce Gokk. Price 2s., post free. 

PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E. KENNELLY 
and H. D. WILKINSON. Price 6s. 6d., post free. 

DRUM ARMATURES AND COMMUTATORS (Theory and Practice). By 
F. M. WEYMOUTH. Price 7s. 6d. post free. 

THE INCANDESCENT LAMP AND ITS MANUFACTURE. By GILBERT 
S. RAM. Price 7s. 6d., post free. 

A POCKET BOOK OF ELECTRICAL ENGINEERING FORMULZE. By 
W. GEIPEL and H. M. KILGouR. Price 7s. 6d. net, post free 7s. 9d., abroad 88. ; 
large-paper edition, 128. 6d., post free. New edition in the press. 

"THE ELECTRICIAN " PRIMERS. In Two Vols. Paper covers, 2s., 
post free 28. 2d. each; strong cloth 28. 6d., post free 2s, 9d. each. Single 
Primers 3d . post free 34d. 

WIRELESS TELEGRAPHY: SIGNALLING across SPACE WITHOUT WIRES 
BY ELECTRIC WAVES. By Dr. O. J. LoboE. Enlarged Edition. Price 28. 6d. net. 

A DIGdEST OF THE LAW OF ELECTRIC LIGHTING, TRACTION, &c. 
By A. C. CURTIS-HAYWARD, B.A. Price 3s. 6d., post free. 

THE MANUFACTURE OF ELECTRIC LIGHT CARBONS. A Practical 
Guide to the Establishment of a Carbon Manufactory. Price 18. 6d., post free. 

THE STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS. 
Edited by W. W. BEAUMONT. Price 3s. 6d., post free. 


FULL CATALOGUE POST FREE ON APPLICATION. 


Price 


“ ELECTRICIAN” SERIES FORTHCOMING BOOKS. 


THE TELEPHONE.—By Dane SiNcLarR and F. C. RAPHAEL. 


PRIMARY BATTERIES.—A work on this subject will shortly be published 
bringing the theory and practice of the Primary Battery up to date. 
The book will be fully illustrated. 

SECONDARY BATTERIES.—By E. J. Wape. Fully illustrated. The 
Author in tbis work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. 


"THE ELECTRICIAN" WIREMAN'8 POCKET-BOOK.—Edited by F. C. 
RAPHAEL. “The Electrician " Company will shortly publish a valuable 
pocket-book for the use of those engaged in wiring work, both 
and internal, 

CARBONS FOR ALL ELECTRICAL PURPOSES.—By Francis JEHL. A work 
will shortly be published dealing fully with the manufacture of 
carbons for all electrical purposes. The book will illustrate the 
machinery and apparatus used in carbon manufacture on the Continent 
and in America, and will give the latest practice in this important 
subject. 

THE ELECTRIC ARC.—By Mrs. Ayrton, This work will shortly be 
published, and will contain an historical sketch of the early experi- 
ments on the electric arc, as well as the im portant results of recent 
research. 
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HOME LESSONS IN ELECTRIC TRACTION. 


The complaint made by Mr. Cuirron Rosinson, in a lecture 
last Monday, that the lessons of our home electric tramways 
are being ignored in favour of American examples, is one that 
has much to justify it. At & meeting of the Cleveland 
Institution of Engineers, at Stockton-on-Tees, Mr. Rosson 
delivered a lecture on “ Electric Traction on Tramways," in 
the course of which he incidentally remarked that the 
Newcastle-upon-Tyne authorities had decided to adopt the 
trolley system; but that they, ignoring the fact that the 
desired lesson is here at their door, have sent a deputa- 
tion out to America to see what is to be seen there." 
Trips of this sort are in high favour with municipal 
bodies. Beside the personal attractiveness of a visit to 
the other side of the Atlantic, at the ratepayers’ expense, the 
practice is, doubtless, largely affected by the enormously 
greater mileage of electric tramways in America, as compared 
with the United Kingdom. And there is not to be forgotten 
the recent example of a consulting engineer of high standing. 
But municipal deputations are not engineers; nor is there as 
much to be learned, in favour of electric traction, by riding 
over thousands of miles of cheaply “slung-up”’ trolley 
line in the United States, as by performing the same 
exercise on six picked lines in the United Kingdom. 
We have on several occasions warned local authorities that 
such is the case; but the attractiveness of the American 
tour is all-prevailing, and our responsibilities accordingly 
resolve themselves into giving prominence jn print to what is 
being done in this country. We seek, in fact, to emphasise 
some of the home lessons in electric tramway traction ; for we 
are persuaded that, if duly regarded, they will be found fully 
as weighty as any lessons to be learned in America or on the 
Continent. 

To begin with, this country is not in the backward state 
as regards electric traction so often erroneously pourtrayed. 
In mileage of track, it is true, we cannot compare with 
America; but in other respects our best electric tram- 
ways surpass anything yet accomplished abroad. They 
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are more elegant and durable in consiruction, less noisy 
in operation; in engineering work their efficiency is 
higher, and financially they are more economical. 
Amount of mileage counts for nothing in an object lesson. A 
deputation does not need to cross the Atlantic to discover how 
many miles of trolley line are over there; and, to learn the 
chief lesson, viz., what best to imitate on its own tramways, 
it had better leave the bulk of American lines severely alone 
and consider carefully what has been done at Bristol, Leeds, 
Stockton and in other British towns. Everything else it 
would do well to leave to the judgment of an experienced 
consulting engineer. Moreover, it is well to remember that 
in examining home electric tramways the deputation is 
studying the problem in conditions approximating most 
closely to the conditions that would obtain in the tramways 
of its own town. Suppose it does visit the American 
continent—rides for days on cars innumerable, visits 
countless power houses, assures itself that the American 
travelling public is satisfied with its street cars, and the 
investing public gratified with its dividends—does all this 
activity really solve the problem before the deputation ? 
Assuredly not ; for what may suit America might conceivably 
be utterly unsuited to their own locality. Clearly, it is the 
fruitfulness of electric traction in British soil that is the thing 
to be learned ; and the only way a deputation can learn that 
is equally clear and obvious. 

The lecture we have referred to will serve an admirable purpose 
in bringing prominently forward what has been accomplished 
in trolley line construction in thiscountry. After a brief intro- 
duction on the general question, it gives a series of descriptions 
of the Bristol, Dublin, Middlesbrough-Stockton-Thornaby, 
Glasgow and London tramways, the last-named being now under 
construction. Eminently satisfactory as the lecture is from 
this point of view, in that it demonstrates the engineering 
solidity of these examples of trolley construction, there is a 
noticeable defect in the omission of all considerations of initial 
and working costs. This is all the more to be regretted, since it 
were an easy task for Mr. Rosinson to demonstrate conclusively 
the superiority of electric traction over all other systems in this 
respect. With the ample experience he has acquired of horse, 
steam and electric traction, he could have produced figures 
that would have afforded additional and incontestible evidence 
in support of this view. Atthe same time we must recognise 


that lack of time probably prevented this combination of |. 


description with financial statistics; and having selected the 
former, the sacrifice of the latter was imperative. Nevertheless, 
the question of cost is all-important, and it is a matter which, 
more than every other consideration, refuses to be satisfactorily 
settled by visits to foreign tramways. Not that foreign 
undertakings necessarily exhibit unsatisfactory balance-sheets ; 
many of them are working at substantial profits. But even 
should the foreign tramway be found to exhibit amazingly high 
profits, there is always to be reckoned with the type of town 
councillor who will **cavil on the ninth part of a hair," and 
who refuses to beconvinced. Fortunately there are abundant 
statistics of British tramway finance, revealing that in our 
own home conditions the trolley system is better than any 
other system, whether for the purses of the travelling public 
or of the shareholders. The introduction of electric traction 
has led to reduced fares and increased profits. The latest 
budget of financial statistics available to us come from Leeds, 
Where, since 1896, the Corporation has been running an 
electric tramway in conjunction with the city system of 
horse and steam tramways. The combination is one highly 
favourable to a just and conclusive comparison, and 
advocates of the trolley system have no occasion to be afraid 


of the results, which are highly encouraging to electrical engi- 
neers. Space does not permit of our giving here a complete 
analysis of the Return before us, but a statement and brief 
official analysis will be found in our Electricity Works 
Accounts this week. We may state that, both in receipts per 
car mile and in the cost of operation, electric traction shows 
distinct advantages over the horse and steam lines. Indeed, 
just as an inspection of the outward and visible Leeds system 
commends the trolley on msthetic and engineering grounds, so 
does an examination of these financial accounts carry convic- 
tion that no other system of tramway traction is so popular 
with the travelling public, so remunerative or 80 economical. 


THE SULLIVAN UNIVERSAL SHUNT. 


Mr. H. W. Sullivan’s mirror galvanometer is well-known . 
among electrical engineers, electricians and telegraphists on 
sea and land, in all parts of the globe. It has already 
been described and illustrated in The Electrician. For use 
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Fia. 1.— Plan and Elevation of the Sullivan Universal Shunt Box, (One 
of the Sliders is removed to show the Contact Studs.) 


with this instrument the inventor has now designed a special 
form of universal shunt, a description of which will interest 
the electrical profession. The shunt embodies the Thomson- 
Varley slide resistance principle, and is constructed in the 
Ayrton-Mather form, a combination giving facility of manipu- 
lation and a very high degree of sub-division. 

While in the ordinary universal shunt the ratios are very 
limited in number, and in the Thomson-Varley slide the sub- 
division is into no more than 100 equal parts, in the Sullivan 
pattern of universal shunt only 11 instead of 101 coils of 1, 000 
ohms each are employed, and yet the sub-division is carried 
down so low as to 1 ohm. Consequently, in the Sullivan 
shunt a remarkably wide range of the multiplying powers of 
the shunt values is obtained. 

That this is the case is readily seen by inspection of the 
box itself, together with a diagram of its connections. Fig. 1 
gives a view of the exterior of the box, and shows the novel 
arrangement adopted for moving the slider contact-pieces and 
indicating the readings. Fig.2 is a diagram of the electrical con- 
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nections when using the shunt on a galvanometer. It will be 
seen that there are four rows of coils, No. 1 row (from which the 
slider and guide have been removed in Fig. 1, to show the 
contact pieces) containing 11 coils of 1,000 ohms each, No. 2 row 
11 coils of 200 ohms each, No. 8 row 11 coils of 40 ohms each, 
and No. 4 row is provided with 10 coils of 8 ohms each. On 
ihe first three rows (Nos. 1 to 8) each slider carries two contact 
springs insulated from each other, the interval between the 
two springs including two of the coils. These two coils are 
continuously in parallel with the entire row of coils in the set 
below. The contact slider on No. 4 row carries only a single 
spring. Thus upon the main derived circuit there are super- 
posed a secondary, a tertiary and a quaternary derived circuits; 
giving, so far as the refinement of reading is coucerned, the 
game effect as & Vernier on a scale, or, indeed, an effect com- 
parable with a succession of superposed Verniers. The close- 
ness and accuracy of reading:thus reproduced are remarkably 
great. 

To ascertain the multiplying power or ratio of any given 
shunt reading it is necessary simply to draw its reciprocal 
number, the shunt readings being, of course, treated as 
decimals. For example, a shunt reading of 8,965 would be 
read 0:3965, the reciprocal of which is 2°52207. Or con- 
versely, the shunt reading divided into 10,000 gives the 
l 10,000 5. 
3,965 ^ 2:52207. 

The shunt-box is also very conveniently applicable for the 
proportional part of à Wheatstone bridge system, or to serve 
as the resistances in Thomson's inductive capacity test. It 
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ratio, or multiplying power, 


Fic, 2.— Diagram of Connections for the Sullivan Univeral Shunt. 


should be mentioned that, in addition, the box contains an 
independent and standard resistance of 100,000 B.A.U. 
(between the two inner terminals), which is employed for 
taking ‘‘ constants" in direct deflection tests, as also in the 
fall of potential method of localising faults in a cable where the 
potentials are measured by direct deflection, the galvanometer 
being earthed through this high resistance. 

These shunt boxes are preferably wound in manganin wire, 
treatedaccording to Dr. Lindeck’slatest process, andareintended 
for laboratory or factory use where exceedingly small differ- 
ences of ratio or multiplying power are required. For ordinary 
cases, where a less minute sub-division suffices, Mr. Sullivan 
has designed a shunt box of this form with three sets of coils, 
which reads differences of 10 ohms or to ṣpgth of the 
whole box. When from time to time the studs and bars over 
which the platinum contact springs slide, require cleaning, 
the metal scales are removed by unscrewing their milled 
headed screws, and the studs and bars being all of equal 
height, they can be repolished on a plane surface, say, plate 
glass, on which a sheet of the finest emery paper or cleuan 
wash leather, without creases, has been spread. The scales 
are so under-pinned that in replacing them they cannot be 
reversed or interchanged in error. The finest emery paper 
only should be used for cleaning the platinum contact springs 
of the ebonite sliders. A little vaseline, very sparingly 
applied, and then carefully wiped off with a clean rag, will 
ensure smooth running and prevent any grinding between the 
platinum contact springs and the bars and studs. Whenever 
the shunt box is not in use, its wooden cover is kept on to 
exclude dust and dirt. 


MISCELLANEOUS NOTES ON THE CHELTENHAM 
MAINS.* 
BY HAMILTON KILGOUR. 


Among engineers who have had to do with central station work 
it would, probably, be impossible to find & dissentient from the 
proposition that the means of distributing the electric energy are 
quite as important as the means of obtaining this energy from the 
source of energy available at the station, and it would be difficult 
to find many who could say that nine-tenths of their troubles and 
anxieties do not come from the outdoor works. It seems strange, 
then, to find that engineering societies have devoted so much atten- 
tion to the machinery and accessories of & station and so little, in 
comparison, to its outdoor works, especially when it is remembered 
that the larger part of the station machinery is similar to that in 
common use for many other purposes, while the distributing works 
involve the use of plant of an almost entirely novel character. 

The foregoing considerations, coupled with the invitation of your 
secretary, have led the author to write a few notes regarding mains 
more with the view of inducing a discussion and a useful inter- 
change of information among you than in the hope that he can 
contribute anything particularly interesting or useful himself. 

At Cheltenham electric supply is given for the most part by 100 
volt and 200 volt distributors fed by sub-stations, which are them- 
selves fed by 2,000 volt feeders from a principal sub-station, to 
which the large feeders from the works run untapped. "There are 
two or three short independent low-pressure distributors supplying 
groups of houses in outlying districts, and fed by street box trans- 
formers, which are supplied from high-pressure distributors ; in 
certain roads, where the houses are few and far between, high- 
pressure distributors supply house transformers. The 100-volt 
distributors are being converted by degrees into 200-volt dis- 
tributors, and the disadvantage of the increased cost of energy to 
the customers changed over is being met by giving a special rebate 
of 84 per cent. to all supplied at 200 volts pressure. The Works lie 
at a distance of rather more than 2,000 yards from the principal 
sub-station, which is situated near the business centre of the town, 
and quite away from the residential and business districts ; the 
plan of running untapped feeders to the principal sub-station, and 
of distributing the energy from there by minor feeders, has the 
advantage of practically placing the Works at the principal sub- 
station in respect to pressure regulation, of giving the assistant in 
charge of the mains complete control of the whole system at a 
convenient place in the town and—ashappens from theconfiguration 
of the town—of reducing the cost of the feeders. 

At the works, duplicate high-pressure bus bars, on to either 
of which any dynamo can be switched, are provided on a single- 
pole machine board: these two bus bars are connected through 
switches and meters to duplicate high-pressure bus bars ou a 
Ferranti feeder board. A Ferranti board has normally one high- 
pressure bus bar, and the means of coupling together, indepen- 
dently of this bar, the inners of any two adjacent feeders: as it is 
of some importance to us to be able to put any dynamo on any 
circuit we have added a second bus bar above the first. Ia order 
to decrease the rate of accumulation of dirt on the bus bar insu- 
lators, and to make it impossible for the chain of the overhead 
traveller to touch high-pressure metal, a horizontal slate slab has 
been fixed above the Ferranti board. The outers of all the feeders 
are coupled by links to a low-pressure bus bar, as is usual on these 
boards, and this bar is permanently connected to earth ; one pole 
of each dynamo is permanently connected to a bare copper strip, 
laid in a trench under the switchboard passage, and connected to 
the feeder board low-pressure bus bar—the other pole of each 
dynamo being connected through its switch, fuse, and ammeter to 
one or other of the duplicate 'bus bars on the machine board. A 
second and quite independent earth connection is also provided, 
and it is easy to test the resistance from one earth to the other and 
so to ascertain at any time that both are good. The advisability of 
this duplicate earth with a simple means of testing its efficacy 
became apparent when the original earth wire of galvanised bullock 
cable (about 19/16) was found to have rotted through after a couple 
of years' use. The present earth wires are composed of heavy 
copper strip, and the one earth is made to 4 3" water service from 
the town maius, and the other to an earth plate below the natural 
water level of the ground. I may add here that we have found 
galvanised iron cable quite useless for earth wires in many parts of 
the town, and now use large (about 19/15 to 19/14) iron wire cables 
thoroughly treated with a composition similar to that of Angus 
Smith. "The station meters are of the Thomson- Houston type, and 
the meters for the arc lighting feeders are of the new Westioghouse 
type. Hookham meters are quite unsuitable for arc lighting or 
motor circuits on account of their inaccuracy on inductive loads. 

There are at present four feeders, viz.:—two 37/16 to the 
principal sub-station, and two 19/18 to the arc lighting system for 


the west of the town. A fitted panel fora third feeder to tha enh- 


* Paper read before the Northern Society of Electrical Engineers, 
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atation has been provided on the Ferranti board, and also three 
unfitted panels for future extensions. All cables, other than those 
used for services, are concentric and are insulated with bitumenised 
fibre and manufactured by Callender's Cable Company, and I may 
say that our experience with these cables has so far been very 
satisfactory. In a few of the principal streete, unarmoured cables 
have been used, and these have been drawn into conduite composed 
of cement concrete, with bitumenised paper tube ducts, In most 
of the streets and roads, however, armoured cables have been 
used, and these have been laid—according to the nature of the 
toil—either direct in the ground or in wooden troughs filled in with 
bitumen. All armoured cables laid under roadways, whether in 
wooden troughs or not, bave been protected with a layer of bricks 
rini across and above them, and in many cases—where there has 
n sufficient available depth—this protection has also been given 

to armoured cables laid under footways. 
The sizes of high pressure cables used are 37/16, 19/16, 19/18, 
and 19/20; the first two sizes mentioned are used for feeders, the 
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Fic. 1.—4-Way HIGH-PRESSURE STREET JOINT Box. 
Scale èth. 


NO A 


19/18 only for the feeders from the Works to the aro lighting 
system of the western section of the town, and the 19/20 for arc 
lighting circuits and for the riding mains referred to hereafter. All 
high pressure cables are tested ?n situ with an alternating current 
at a pressure of 4,000 volts and no faults have occurred, other than 
those caused by external damage, except on the 19/20 cables. In 
the 19/20 cables first laid the outer wires are not in contact with 
one another round the inner insulation and this not merely renders 
this cable very susceptible of injury during laying, however great 
the care taken may be, but also causes—on any single wire parting 
at a factory joint—a difference of pressure between the slightly 
separated ends sufficient to produce sparking with a gradual 
destruction of the neighbouring insulation and finally a fault. 
Further, this bread and butter construction allows a greater 
freedom of motion to the wires of the outer conductor, and, if a 
joint on one of these parts when the cable is coiled on the drum, 
there is a considerable danger of one or other of the free ends 
penetrating the inner insulation when the cable is paid off the drum 
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during laying. Several faults occurred on testing the arc lighting 
circuits with 4,000 volts pressure, and we now use 19/20 cables 
with a sufficient number of outer wires to completely surround the 
inner insulation, although this makes the outer conduotor of consid- 
erably larger cross-sectional area than the inner in consequence 
of it being inadvisable to use wires smaller than No. 20 gauge. 

In two or three cases it has been necessary to lay considerable 
lengths of feeders along roads having few probable customers but 
with good districts at their remote ends: in each of these cases a 
19/20 cable has been laid alongside the district feeder in order to 
pick up customers on the way without tapping the feeder itself. 
About every 400 yards, more or less as has been necessary in 
different instances, a 4-way box has been fixed in these roads and 
the four ends of the cables are coupled together in these boxes—the 
outers permanently to a low-pressure us bar and the inners 
through switch-fuses to a high - pressure bus bar. All customers 
in these roads are connected to the 19/20 riding main, and by 
pulling out the switch fuses at each end of any length of this cable 
& new customer can be connected without interrupting supply 
either to the district at the end or to the customers on other 
Sections of the riding main. This arrangement is also useful in 
localising faults. Fig. 1 is a drawing of this type of box. Oil 
insulation is employed and has been found fairly satisfactory. 

Almost all high-pressure services, whether to customers or to 
arc lamp transformers, are connected to the mains through double 
pole switch-boxes (Fig. 2); the spindle of each switch projects 
through a gland in the top cover of the box and is covered by a 
little screw cap when not in use—to use the switch the cap has to 
be removed and a box spanner key applied. A slightly modified 
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Fic 2.—HIGH-PRESSURE SwircH TEE-Box wirH TESTING SOCKET. 
Scale jth. 


form of this box is used where an arc lighting circuit splits into 
two through a branch being taken down a side road ; a concentric 
socket is then provided and connected to the branch main, and this 
socket is rendered accessible by a screw cap in the top cover 
above it. By means of a long concentric wall plug any branch 
main can be directly connected to testing apparatus after the switch 
has been opened. It will be obvious that the use of these boxes 
greatly facilitates the localisation of any fault whether in the main, 
a branch, or a service. A modified form of the ordinary water 
hydrant box is placed over each box in order that the screw caps 
may be accessible without taking up roadway or pavement. These 
switch boxes, the hydrant boxes, and all other joint boxes are 
earthed, and in practically all cases the earth plates are the town 
water mains. High pressure services to house transformers 
are made with 19/28 armoured concentric cable and services to arc 
lamp transformers with 7/18 armoured concentric cable; in each 
case, in all recent work, the outer condactor completely surraunds 
the inner insulation and in every case the lead and the armour of 
the service cable are earthed both at the service joint and at the 
transformer. 

From the principal sub-station, feeders radiate to the sub-stations 
in its vicinity, in the case of the more important in duplicate, and 
from these sub-stations other feeders supply the more remote sub- 
stations and the high-pressure distributors. The general arrange- 
ments of all the larger sub-stations are similar ; each is divided 
into two parts, for high and low pressure apparatus respectively, 
by a wooden rail and in the high pressure part are the feeder 
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dividing boxes, single-pole switchboards, and, as a rule, the | pressure bus bar through switch-fuses. In the older sub-stations 
transformers, while in the low pressure part are the distributor | a similar switch-fuse board is used for supplying the high-pressure 
dividing boxes and double-pole switchboard. Each feeder dividing | terminals of the transformer primaries—the 'bus bar of this board 
box (Fig. 3) will take three cables, and in it the outers are coupled | being connected to the feeder 'bus bar by cable. In the recent 
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sub-stations a six-way board of the type shown in Figs. 4 and 5 is 
used in place of the two three-way boards, and if there are more 
than three feeders another three or six-way board is added. All 


to a low pressure 'bus bar, to which are also connected two single 
cables by which this bar can be coupled to the corresponding bar 
of another box or to the low pressure terminals of the transformer 
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high-pressure boxes are earthed as are also the lead coverings of 
the high-pressure cables and the transformer earth-shields. With 
this mode of connecting the feeders together the effect of a fault 


primaries ; the inners are jointed within the box, which is filled 
with insulating oil, to lead-covered, rubber-insulated single cables 
leading to a single-pole board on which they are coupled to a high 
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is to blow the fuses at each of the two sub-stations, into which the 
faulty length of feeder enters. When the extensions now in 
progress have been completed most of the town sub-stations will 
have two independent sources of high-preasure supply, so that high 
pressure can be cut off entirely from any one of these sub-stations 
without interfering with the supply to other sub-stations and with- 
out— except at times of heavy load, as in the evenings—affecting 
the pressure appreciably on the low-pressure distributors. 

The sizes of the low-pressure distributors used are 37/12, 37/15, 
and 19/14, according to the density of the demand and the pressure 
at which supply is given. In the sub-stations each distributor 
is jointed, in a small dividing bor, to a pair of rubber-insulated 
single cables by which it is connected to a pair of bus bars through 
a pair of switch-fuses in the older sub-stations, and through a link 
and switch-fuse in the more recent sub-stations. Cardew's earthing 
devices are used in the sub-stations for the protection of the low- 
pressure circuits. The town network of distributors is broken up 
into sections by the sub-stations, and a fault on any section (or 
service on it) merely cuts out that section by the fuses blowing at 
each end of it, and does not affect supply to other sections. Where 
a branch to supply a side street is taken off a distributor a switch- 
tee-box with a testing socket— connected to the branch is used, and 
for convenience in connecting new customers without disturbing 
supply to those previously connected tomorethan a minimum extent, 
we are breaking up the distributors in the principal streets by 
straight switch-boxes, which are also provided with testing sockets. 
The average distance between sub-stations in the town is about 
330 yards, so that the use of one or two switch-boxes breaks up a 
section into either two or three sub-sections of 168 and 110 yards 
lengths respectively. In the cases, which are few, where high 
pressure feeders and low-pressure distributors pass through the 
same conduit boxes, the cables are provided with distinctive labels. 
Practically, all distributors are, however, armoured cables laid direct 
in the ground, and protected, where necessary, with wood troughs 
and bitumen from the action of the soil. 


Fic. 5.— DETAILS OF TERMINALS A AND B IN Fira., 4 
Scale ith, 


All the sub-stations, except the principal sub-station, are under- 
ground brick chambers, with a backing of concrete outside the 
brick walls, and in the town they average about 10ft. by 7ft. by 
7ft. high ; where possible they are placed under footways, but in 
some cases it has been necessary to construct them under roadway, 
with the result that à much greater thickness of roof has had to be 
given. In the older sub-stations sewer manhole covers have been 
fixed centrally in their roofs, and movable iron ladders afford the 
means of descent into the low-pressure parts ; in the more recent 
sub-stations Hayward's lights, which are movable for lowering 
transformers, &c., are fixed in the roofs, and side stairs provide 
the ordinary means of entrance for men; this method of con- 
struction produces a lighter and cleaner sub-station, and does away 
with the central iron ladder. The concrete floors of the sub-stations 
are floated over with a layer of bitumen about 2in. thick; upon 
the bitumen floor are placed wooden gratings, similar to those 
used in boats, and in the high-pressure parts of the sub-stations 
rabber mats rest upon the wooden gratings and are kept clear of 
any water which may have accumulated between the days for 
cleaning. Ventilating pillars with pipes to the tops and bottoms 
of the sub-stations are provided, and where necessary and possible 
-a sub-station has been drained through a trap to the sewers. The 
older sub-stations are not so drained but have small sumps in them ; 
-these, however, are not much needed as a sub-station, when fairly 
loaded, keeps perfectly dry. The walls and roofs of the sub- 
stations are painted with Blundell, Spence and Co.’s white petrifying 
paint, which gives a very good surface and one which can be 
washed without injury. The dividing boxes, switchboards, &c., 
are fixed on iron battens supported by irons built into the walls. 
All high pressure cables and work are painted red, and all low 
pressure cables and work are painted black. | 

Almost all the transformers used have been manufactured by 
-the Brush Electrical Engineering Company, Limited, and out of a 
very large number comparatively few have broken down. With 
one or two exceptions the transformers, which have given trouble, 
have been small— almost all of the 650 watt size used for the arc 
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lighting and placed in the bases of the arc lamp posts. I think 
may say that in practically every case the cause of breakdown has 
been damp ; in any case breakdowns have been entirely stopped 
by treating the transformers as now described. First, short lead- 
covered cables are passed through the glands and connected to the 
primary and secondary terminals, and these glands and all openings 
into the iransformer case, except the door to the fuses, are sealed 
up; the transformers are then taken in batches of six at a time 
into the principal sub-station, which is a hot, dry room, where the 
primaries are connected in parallel to a 100 volt circuit, and the 
secondaries in series to & low resistance, by which the secondary 
current can be varied from about 8 to 15 amperes, as desired. 
Pots of calcium chloride are inserted through the fuse doors, and 
then these doors are sealed up. The transformers are run in this 
way continuously for about a week, the calcium chloride being 
changed frequently at first, and the fuse door resealed after each 
change ; towards the end of the week very little water is found to 
remain in the transformers, and at the end of this preliminary run 
each transformer is given a new quantum of calcium chloride, and is 
finally sealed up. They are then run individually for some hours, or 
perhaps a day or two, with their primaries connected to a 2,000 volt 
circuit and their secondaries to arc lamps, and they are also flashed— 
primary to case—with 2,000 volts. As they have short leads already 
connected to them there is no occasion to open the transformer 
cases in the open air when they are being fixed in the arc lamp 
posts. The larger transformers are dried in a somewhat similar 
way, except that they are usually dealt with individually and have 
their secondaries connected through resistances to a low-pressure 
circuit and their primaries to lamp loads. In sub-stations we 
usually, and in very dry ones invariably, run these transformers 
with their top covers loose ; this we find a satisfactory plan. 

The desire that the occurrence of a fault, or the connection of a 
new customer, should disturb as little as possible supply to 
existing customers has resulted—as will have been clear from 
the foregoing brief account of our mains—in an extensive 
sectionising of both the high and low pressure mains. It will 
also be obvious that this dividing of the mains into compara- 
tively short sections immediately localises a fault to within a 
small distance, and reduces the work of finding its precise 


Fic, 6.— LOOP TEST 


osition to merely—in general — testing a single length of cable. 
i think that there is one point in connection with the finding 
of faults which deserves more attention than has been usually given 
it, and I consider that to localise the responsibility for the fault is 
almost as important as to localise its position. Faults on our 
mains have been due in several caves to external damage, in a good 
many to defects in manufacture, in two or three to water getting 
into boxes with oil insulation, and in one case to a badly-made 
joint. I think it fair to add that most of the faults due to defects 
in manufacture occurred on a 200-yard length of cable, which was 
not made by Callender's Cable Company, and which I tried for 
high pressure services to house transformers. Cases of external 
damage done to cable are now happily rare, since all road openings, 
for whatever purpose, are now made by either the Highways or 
the Waterworks Department of the Corporation, who give us, as a 
rule, adequate notice to enable us to send a man to look after our 
work where necessary. Up till a few months ago, however, any 
building contractor or plumber would make road openings at his 
discretion, without giving the notice required by our bye laws, at 
any rate till it was too late to send a man to supervise the work on 
our behalf, and the result of this was a number of faults. 

Now the effect of burning up a fault in order to get a dead 
short between inner and outer, for the purpose of the ordinary 
loop test, is often to obliterate entirely all traces of the cause of 
the fault, and so to make it impossible to secure sufficient evidence 
to support a claim for compensation from the presumptive culprit. 
Further, as is well known, the ordinary loop test gives by no means 
accurate results in such cases: its application assumes the existence 
of two generally imcompatible conditions, viz. :—that the resistance 
of the fault is very small, and that neither the inner nor the outer 
is much damaged at the fault. By a very slight modification of 
this test we have obtained very accurate results, without burning 
up the fault or reducing its resistance to less than about a 1,000 
ohms : thechange wehave made consists simply in joining the iuner 
and outer, in the second stage of the test, together at the far end of 
the cable through a known resistance, variable at will, (See Fig. 6 ) 
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If 

A resistance of fault plus resistance of inner and outer up to 
the fault. 

B=parallel resistance of fault and circuit formed by inner 
and outer beyond the fault and the variable resistance, 
plus the resistance of inner and outer up to the fault. 

C —resistance of inner and outer of whole length of cable in 
series—this is assumed known in advance. 

r value of the variable resistance. 

z —distance in yards to the fault. 

L=length of cable in yards. 


Then 
=B- AHA - B(C47)- Bl] I. 
C 


* 


and, after a preliminary trial, it is not difficult to assign a value to 
r, which will give accurate results if care has been taken in making 
connections, allowing for the testing leads, &c. 

I much prefer, however, the Murray's loop test, which we have 
almost invariably used and by which we have found it possible to 
localise faults with great accuracy. "This method of testing has 
the great advantage that a resistance of a few thousand ohms at 
the fault does not matter, so that no attempt at reducing the 
resistance of the fault is necessary and the cause of the fault can 
usually be found with a fair degree of certainty. By this test we 
have more than once localised a fault, which on being dissected, 
has shown merely a single parted wire in the outer, the solder 
being still visible, and a tiny pinhole through the inner insulation 
immediately below one of the free ends of the broken wire; the 
cable was otherwise quite uninjured and showed scarcely any sign 
of a current from inner to outer. In Murray's test either the inner 
or the outer, preferably the inner as it is more likely to be intact, 
of the cable up to the fault forms one arm of the bridge; the 
remaining part of the same conductor and the return lead, which 
may be the inner or outer of another cable or a special cable laid 
along the road surface for the purpose of the test, from the far end 
of the faulty cable forms the second arm ; one set of the propor- 
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Fic. 7.—Mvunnav's Loop Test. 


tional coils and the variable bridge resistance form the other two 
arms of the bridge ; whichever of the two conductors of the faulty 
cable, which is not used as above described, is employed as the 
galvanometer lead to the junction of the two arms of the bridge at 
s fault. (See Fig. 7.) 

t 

A=ratio of the resistance of the faulty cable conductor (used 
as one bridge arm) up to the fault to the resistance of 
the remainder of this conductor and of the return lead 
in series. 

B=ratio of the resistance of the return lead to the resistance 
of the whole length of the conductor used as part of 
the bridge. 

L=length of cable in yards. 

z — distance in yards to the fault. 


Then 
_ A(1-- B) L 
1+A ` 
A‘=A 
B'—1/B 
„ A B) 
B(1+A') 
With our arc lighting circuits, where we have the all-night and the 
half-night cables laid side by side, we have usually used one of 
these as the return lead for the other; in other cases we have used 
a 37/20 rubber insulated, wire-armoured, single cable, of which we 
keep a 350 yards length specially fortesting purposes. In addition 
to the two before-mentioned loop tests we have used Heaviside's 
telephone method, sometimes with and sometimes without success. 
One drawback to the general use of this method is that the noise 
of the traffic in the daytime makes it almost necessary to work at 
night; another is that unless the fault is not merely from inner to 
outer but also to earth, which generally means a badly burnt up 
fault, the method is useless with concentric cables. With heavily 
taped armoured concentric cables, laid either in dry soil of a sandy 
character or in wooden troughs and bitumen, a fault to the lead 
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Or, if 


sheath or armour means that most of the leakage current traverses 
the armour in both directions along the cable until it gets to earth 
at the earthed joint boxes ; this makes it very difficult to aocurately 
localise a fault in many cases, and sometimes even to form a rough 
idea where the fault is. 

In conclusion of these miscellaneous notes one point (of 
minor importance) in the designing of mains, upon which farther 
information is, I think, desirable, may be mentioned ; I allude to 
the temperature rise in a cable carrying current. Few experiments, 
so far as I am aware, have been made to determine—even to but 
a rough degree of approximation—the rise of temperature in an 
underground cable, and certainly there are no data generally 
available upon which a judgment can be formed with respect 
to different cables laid under different conditions and carrying 
currents varying according to different load diagrams, The Board 
of Trade has enacted by No. 4 of their Regulations that ‘‘the 
maximum working current shall not be sufficient to raise the 
temperature of any conductor . . to a greater extent than 
30deg. of Fahrenheit’s thermometer,” but it is very doubtfal 
whether any station engineer can say whether his msins comply 
with this regulation, and, if so, with what margin of safety. A few 
general conclusions can, of course, be readily arrived at a priort, 
e.g., under similar conditions the current densities in concentric 
cables should be less than in pairs of single cables ; the current 
densities in similar cables, laid under similar conditions, should 
be less when the current is for street lighting than when for 
private supply ; the current density should be less the larger the 
cable—and so forth. Precise information with respect to a few 
well-defined and characteristic cases is wanted—may it soon be 
rendered available. 


AN EXPERIMENT ON ELECTROLYTIC CONDUCTION 
WITHOUT ELECTRODES.* 


BY DR. HS. BEHN-ESCHENBURG. 


Investigations on electrical conduction in electrolytes are usually 
so conducted that the electrolytic conductor is connected between two 
metallic conducting electrodes ; and there appear to be considerable 
difficulties and doubts as to these processes of conduction, especially 
in technical circles, when it isa question of the course of the electric 
current in electrolytes not in connection with electrodes. Perhaps 
the following simple experiment, which a transformer investigation 
gave me the opportunity of making, will awaken some interest. The 
principle of the experiment is as follows:—Around the iron core of 
an ordinary alternating-current transformer, a closed non-conducting 
trough is built, which is filled with the electrolytic liquid, so that 
this ring of liquid represents an electrolytically conducting coil, 
closed in itself, in which electric currents should be induced by the 
oscillating magnetic field of the transformer core. The intensity 
and distribution of these currents is determined by a voltmeter, VI, 
whose terminals can be brought into contact with different parts of 
the electrolytic circuit. The resistance of this liquid coil is measured 
away from the transformer core in the known manner by passing an 
alternating current through it between two electrodes, and measuring 
the value of the current and the pressure between the electrodes, 
The electromotive force E, induced in the coil of liquid is measured 
by an auxiliary metallic winding, to which a voltmeter, V,, is con- 
nected. If, now the current distribution in the ring of liquid, 
observed by means of the first voltmeter, agrees with that calculated 
by Kirchhoffs laws from the known electromotive force and resist- 
ance, and also in comparison with that observed in a metallic ring, 
it may be concluded that the electrolytic conductor behaves, so 
far as current distribution is concerned, just as a metallic conductor. 
The result of the experiment was an actual agreement. All the 
electrical measurements, as also the measurements of the dimensions, 
were not carried out with the greatest possible accuracy, as at the 
time I desired more a qualitative than a quantitative result, and time 
was not suflicient for more accurate measurements, 

Figs. 1 and 2 show the arrangement selected. The transformer at my 
disposal consisted of four large similar laminated iron parallopipeds, 
K, of 600 sq. cm. section, and 500cm. to 750cm, length, which were 
placed together to form a closed magnetic ring. On the lower core 
was a copper primary coil, P, with 20 windings, which was con- 
nected to an alternating current network of about 150 volts 
pressure at 50 periods, and took a current 60 amperes, creating some 
four million magnetic lines of force in the iron. Around the one 
vertical iron limb was placed a wooden trough, filled with a soda 
solution of 1:08 specific gravity. The trough was about 60cm. square 
externally and 35cm. internally, its height being about 35cm. so that 
the section of the trough of liquid was 360 sy. em., and its mean 
length 185cm. Its resistance was measured away from the core by 
passing through it an alternating current between two plate elec- 
trodes of 360 sq. cm. surface, dividing the trough into two parts. 


* From the Elektrochemische Zeitschrift, 
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With 6:4 volts between the plates, a current of 2°65 amperes was 
observed, from which the resistance of the two parts of the trough in 
parallel works out to 2°42 ohms, and, therefore, the resistance of the 
whole liquid circuit is 9:68 ohms. With two electrodes of 180 sq. cm. 
surface the resistance was 2:7 ohms if the surfaces of the plates were 
perpendicular to the sides of the trough, and 2:86 ohms when they 
were parallel to the sides of the trough. Next to the closed liquid 
circuit was placed a similarly closed coil of * konstantan” wire of 
5mm. diameter and of nearly the same ohmic resistance as the liquid. 
In that manner the conditions of a metallic conductor could be 
directly compared with those of the electrolytic conductor of nearly 
the same resistance, Besides this, a coil of wire was wound round 


The voltmeter I. and II. was first connected to the points A and B, 
which approximately halve the coil, then to the points A,B, without, 
and A,B, within the iron ring of the transformer. For the different 
conditions, the form of the voltmeter connections dipping in the 
liquid was changed, a copper wire being first used, and another time 
a copper plate cf the same section as the trough and placed across it 
as well as against the inner and outer walls of the annular liquid 
circuit. The influence of these connections on the contact resistance 
of the voltmeter connections was small, but nevertheless it was clearly 
distinguishable. An experiment was also made with the trough half 
emptied so tbat the resistance of the liquid should rise to double its 
former value. 

The tests were so carried out that the pressure E, and E, was fixed, 
and also the ratio of the lengths of the sections AD, determined by 
the position of the voltmeter connections, from which the proportion 
of the resistance W, and W, can be calculated. The measurement 
of these lengths introduced a certain slight inaccuracy, as the mean 
length was not calculated with sufficient care and the influence of 
the space taken up by the voltmeter connections in the liquid was 
not sufficiently taken into account. A similar series of experiments 
as for the liquid coil was taken with the konstantan coil, to institute 
a comparison. The results obtained by calculation from the quotient 
E,/E, were compared with the observed ones, from which the agree- 
ment of the observed distribution of current with that calculated on 
the aseumption of a metallic conductor is to be inferred. As a 
result, taking into account the various inaccuracies, there is at least 
a qualitatively similar behaviour between the electrolytic conductor 
without electrodes and a metallic one. 


A.—Liquid Coil. 
W,+W,=9°7 ohms (a) W =23°4 ohms, (5)W z 0:36 ohms. 
I.—W, = W- 4:85 ohms (approximately). 
II.—W;-3:6W,—'76 ohms (approximately). 
III.—W|- W3/3:6 —2:1 ohms (approximately). 
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0 W/ We Eo | (a) | (8) 15 (calculated). Remark. 
Fic. 1. 10 | 81 36 |... 2:25 2:2 Ends of voltmeter wires 
Ni icp ep i 
' : ; 8 across trou 
the core to which the voltmeter V, was connected, intended to 10 70 32 " 219 22 iid : ” j 
measure the E.M.F. induced in each coil by the magnetic field of the 1:0 | 81139]... 2:07 2:2 » 3 
transformer which will be designated by E, The terminals of a 1:0 8˙15˙8 ... 212 2:2 Plates against outer sides. 
second voltmeter V, weve then connected at the same time with any 10 | 81/37 | ... 2:19 22 Plates against inner sides. 
desired points of the liquid (by dipping in the ends of the wires) or | 1 | 81)... |05| 162 155 Plates across trough. 
with the metallic coil. A hot-wire voltmeter, made by Hartmann | 10 | 8-105 162 150 Platea against outer aides. 
and Braun, was employed for V,, (a) with a resistance of 23:4 ohms | 19 | 81,...|04'| 180 . 155 Plates against inner sides, 
to measure up to five volts, (b) with a resistance of 0:36 ohms for a 10 | 81)... J04 | 200 15:5 Plates across. 
3 s : ; "e 10 | 66/30 |... 2:0 2:4 W, + W2=20 ohms, 
range up to 11 volts. Fig. 2 represents diagrammatically the cirenitof | 36 67 1.1 61 4-9 Ends of wires 
the coil in question, showing the connections of the voltmeter V, at 36 | 67 oie! 450 26:0 
ei and x, Let the resistance of the voltmeter be W, the current 26 | 80'18 à 4:5 49 Plates Acros. 
passing throngh it i, the resistance of the main circuit to the left of | 36 | 50/11... 4:6 49 y d 
the voltmeter terminals Wi, the current here J, and the correspond- | 36 | 79 17! ... 47 4:9 » : 
36 | SL). |... 4:6 49 " i 
028! 72147 | ... 1:5 1:4 Ends of Wires. 
0:28 | 67 | 0 0:7 9'5 71 99 79 


B. —“ Konstantan” Wire Coil. 
W. T W;- 10. I. W,+ W- 5 (approximately). 
II. W,=35°6 x Wa (approximately). 


W/ W. Ep E, (a). E, (b). | EJE, (observed). |E,/E, (calculated). 


10 43 1'8 2:38 2:21 
1'0 7˙1 3˙15 2:25 2'21 
56 7˙9 1˙9 415 4:9 
56 51 12 4-26 49 


Section of liquid, Q=110x 325 = 85,800 sq. mm. Mean length, 1—185 cms. 
Resistance of Voltmeter Vo, 64 ohms, Resistance of Voltmeter VI, 23:4 ohms. 


Fia. 2. 


Automatic Contact for Telephone Magnetos.—Several of 
| the “ independent " telephone companies in the United States 
employ an ingenious substitute for the spindle contact, which 
short-circuits the armature of the subscriber’s magneto when 
at rest. The device, which is illustrated in Electrical Engi- 
neering of Chicago, isa circular metallic box, which is fastened 
on the end of the armature furthest from the driving shaft. 
The front of this box is closed by a disc of mica and hermeti- 
cally sealed, and the box is filled to about three-quarters of 
its height with granules of copper, silver-plated. When the 
armature is at rest, these granules make connection between 


ing volts to the right of the voltmeter terminals W, and J. Then 
for a metallic conductor the following equations hold 


J,W,+J,W,=E, 
J,W,+iw=E, 
J,=Jgtt. 
In this, the self-induction and i oa of the coil are neglected. 
The coefficient of self-induction is about 2 x 10‘ in absolute measure. 


From this we get iW ¢ + Wi + W.) Ss E,, 


W W the central pin and the frame of the box, thus short-circuiting 
d since iW i l to the voltmet dins E hax the armature coil. As soon, however, as the armature 18 
i K K WX pa M NE turned, the granules fly towards the edge of the box, and break 
E alt+s t connection with the central pin. 
41 9 
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CORRESPONDENCE. 


ABSORPTION AND CABLE SPEEDS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sin: In his comments on the tabular statement of cable 
speeds, which was published in your issue of the 12th inst., 
Mr. W. Shuter points out a mistake that undoubtedly has 
becn made in regard to the K. R. of the 1894 Anglo cable, and 
corcludes that the comparison is altogether false and that the 
table is of no practical value. 

In addition to this statement, he complains that the more 
recent figures published in your journal on November 30, 
1894, have been disregarded, and that our Company credits 
the third Commercial Cable with a speed of 40 words, quoting 
Messrs. George and Fred. Ward against us. 

On referring to the table in question you will see that none 
of the speeds are the result of special trials made with a view 
of compiling the table, but that we have in every instance 
quoted our authority for the various statements, and that the 
comparison is not only made with the speed of the Anglo cable, 
according to the report of Messrs. Clark, Forde and Taylor, 
dated June 25, 1877, but also with the speed given in the 
letter of the Manager of the Anglo-American Company, dated 
September 20, 1594, and with the speed of the '94 Anglo 
cable given in Zhe Electrician of October 12, 1891, which do 
not differ from those given in the article of November 30, 
1891, quoted by Mr. Shuter. In a similar manner the speed 
of the third Commercial Cable was taken from a letter from 
Mr. Geo. G. Ward, dated May 10, 1895. Your readers will 
admit, therefore, that all the data available at the time were 
utilised. 

With regard to the K. R. of the 9 Anglo cable, the 
correction for temperature makes 8 per cent. difference in 
favour of the 94 Anglo cable, but that does not account by a 
long way for the whole of the difference in speed. 

Mr. Shuter quotes that Mr. Fred. Ward, before the Pacific 
Cable Commission, stated: “that under pressure they (the 
Commercial Cable Company) could work up to 84 words per 
minute." On referring to the report of the Pacific Cable 
Commission the questions and answers are as follows :— 

1,628. Can you tell the Committee how many paying words per minute 
your experience shows you, you can get out of that cable, that is, after 
deducting all the signals that do not pay, all the service signals ?—Yes, 
well, we calculate the amouut of work by five-letter words you see. 

1,629. Give me io letters, then, the number of letters No, I do not 
recollect. I should like to be positive about that as far as l can ; I think 
we can do about 34 five-letter words a minute duplexed, under ordinary 
pressure. 


1,630. That is, under pressure including everything, 54 five-letter words 
a minute ?—Yes, that is, we can work up to that." 


Mr. Shuter has evidently only looked at No. 1,630 and has 
not noticed that the speed of 84 words refers to ordinary 
pressure and to duplex working. To make quite sure what 
was meant Mr. Fred. Ward was applied to, and he confirms 
that during the times of day when most messages are handed 
in, and to which he meant to refer by the words ordinary 
pressure " in his answer No. 1,629, the cable js used duplex at 
the rate of 21 words per minute, but that there is no difficulty 
in obtaining a higher speed, if found necessary. 

My object in raising the whole question at the recent 
meeting of the Institution of Electrical Engineers was to 
obtain, if possible, an explanation of the discrepancy in speeds, 
which remains even when the figures given in Mr. Shuter's 
letter are used as a basis— for it will be granted that if the 
third Commercial Cable were 1847 nautical miles long, i.e., 
of the same lengih as the 91 Anglo cable, instead of 2.161 
nautical miles, its speed would be increased from 34 words to 


diminished from 4:22 to 3-15. . 

In other words, this shortened cable would give practically 
ihe same working speed as the '91 Anglo cable, although the 
K. R. of the latter is only 241, or about two-thirds of the 
K.R. of a cable of the same length, but with the core of the 
third Commercial Cable. As this core consists of 500lb. 
copper and 320lb. gutta percha per nautical mile, while the 


core of the'91 Anglo cable contains 650lb. copper and 400lb. 
gutta percha per nautical mile, the scientific importance of 
this difference is self-evident and well worth the attention of 
all students of electricity, and this is the reason why I alluded 
to the matter at the meeting of the Institution of Electrical 
Engineers. —Yours, «c., 
London, May 30th. 


ALEX. SIEMENS. 


WIRELESS TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: With reference to Prof. Elihu Thomson’s letter in your 
issue of 26th inst., and your editorial comment thereon, I beg 
leave to observe that the phenomena described hardly deserve 
to be called ‘‘a new item of interest to the history of wireless 
telegraphy.” It is only one more of many similar observations 
which are on record—a very interesting and striking one, to be 
sure, but still not a new one. 

Long ago, Prof. Joseph Henry—the Faraday of America— 
noted several cases of what we now call Hertzian wave effects, 
but what he and everyone else in those days thought were 
only extraordinary cases of induction. Many people after 
Henry must have observed similar effects, though perhaps not 
of the same striking character. As Prof. Lodge says, It is 
very probable that Hertzian waves may often have manifested 
themselves in physical laboratories to the passing surprise or 
unsuspected annoyance of pre-Hertzian workers.“ 

Thus, when I was at college in the early sixties, it was a 
matter of frequent observation that when electrical machines 
were in action, and Leyden batteries (four jars of perhaps 
two-thirds of a gallon capacity) were charged and discharged, 
sparks could be drawn from many objects in the lecture room 
many feet distant from the machine or battery. But these 
were the pearls and we were the swine of the old parable, and 
we tossed them aside as ''on!y cases of induction." Such 
is, and ever will be, the course of science. Pearls are all 
around us, only waiting to be recognised as such by the 
intelligent —searcher. 

Prof. Thomson says (vaguely) that his observations were 
made in 1875; but in another letter of his in your Vol. 
XXXIII., p. 801, he gives the date as 1877, also vaguely. In 
the latter letter he also describes a very interesting instance 
of the coherer principle. While on this subject, will you 
allow me to correct an error on page 145 of your last issue ? 
The important improvement in coherers with glass pockets, 
there attributed to M. Blondel, is really due to my friend 
Prof. Lodge, who sent the instrument to M. Blondel.— 
Yours, &c., J. J. FAHIE. 

Jersey, May 29. 


—— 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 
New York, May 19, 1899. 

The Effect of Stress on the Blectro-chemical Behaviour of 
Metals.—In a recent lecture by Prof. D. C. Jackson, head of 
the electrical engineering department of the University of 
Wisconsin, Madison, Wis., before the Chicago Electrical 
Association, he related the results of tests to determine the 
effect of stress, and variation in composition, on the electro- 
chemical value of metals in the same structure. The first 
important fact noted was that the E. M. F. of a piece of iron 
or steel put in an electrolytic cell, rose very rapidly as 
the stress upon it increased. If the stress was raised to above 
the elastic limit of the metal, the E. M. F. remained at its high 
value; but if the elastic limit was not reached, the E.M.F. 
fell back as the stress was diminished. Investigations had 
not proceeded far enough to establish this as an absolute law, 
but Prof. Jackson felt tolerably sure of the principle. He 
believes that this accounts for many cases of corrosion of iron 
structures, and, in fact, thinks that we may go farther than 
this and pronounce nearly all corrosion electrolytic corrosion. 
For example, in the case of plates which have been punched 
for rivet holes, there is often trouble, especially from corrosion 
around the rivet holes. This, he thinks, is due, no doubt, to 
the straining of the steel plate just around the rivet to above 
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the elastic limit, thus raising its electro-chemical relation so 
as to produce a difference of potential between the strained 
part and the surrounding plate. Electrolytic action then 
sets in as soon a3 moisture is present to form an electrolyte. 
The variations in the percentage of carbon, silicon, manganese 
and other elements in different parts of the steel structure, 
he believed, might seriously influence the corrosion on account 
of electrolytic action, so that engineers might in future come 
to insist on more homogeneous steel in exposed work. Much 
of the corrosion and pitting of water pipes underground was, 
he thought, due to electrolytic action, not from outside 
sources, but between different spots on the pipes themselves. 


A Marconi Patent.—The American patent issued on 
May 9th to Mr. Marconi was for a means of preventing the 
coherer at a wireless signalling station from being affected by 
the spark coil transmitters in proximity to it. The patent 
elaims the obvious cure of enclosing all of the receiving 
apparatus, except the recorder, in a metal box having only a 
small opening in it. One terminal of the sensitive relay in 
the Branly tube circuit is grounded on the inside of the box, 
‘and one terminal of the exterior recorder similarly connected 
to the outside of the box, the box itself being grounded on the 
same earth plate as the transmitter. The ends of the wires 
from the other terminal of the relay and recorder, respectively, 
are connected through a coil of 120 turns of about No. 28 
S.W.G. rubber-insulated wire, covered with tin foil to the 
terminals within the box, the foil being electrically connected 
with the iron box. This coil is to prevent oscillations of the 
transmitter from reaching the coherer through the relay 
terminal. ] 


LEGAL INTELLIGENCE. 


Tudors, Mash & Co. v. Headland’s Patent Electrical Storage 
Battery Co., Ltd. (Walkers, Parker & Co. third parties). 

Mr. Justice Mathew, who, on May 19 (as reported in the last issue of 
The Electrician); gave judgment for the plaintiffs on the claim and 
judgment for the defendants on the counterclaim in this action, on 
Tuesday, after hearing evidence and the addressea of counsel, fixed the 
liability of the plaintiffs to the defendants at £360 (from which was to 
be deducted the amount of the plaintitts’ claim), and the liability of the 
third parties to the plaintiffs at £115. 


Pritchard v. the Bromley (Kent) Electric Light and 
Power Co. (Limited). 


This case came before Mr. Justice Ridley, in the Queen’s Bench Division, 
on Wednesday and Thursday, and was an action brought by the plaintiff 
(Mr. A. W. Pritchard, builder and decorator), to restrain defendants from 
committing a trespass on his premises and from obstructing the access of 
light and air to his building. It appeared that in 1892 plaintiff became 
the owner, by purchase, in fee simple of certain premises in West-street, 
Bromley, and his case was that defendants had established in the centre of 
the town of Bromley, and iminediately contiguous to his premises, exten- 
sive works for the generation of electric current for the pur}se of supplying 
light and power to Bromley and surrounding district including Chislehurst. 
Plaintiff's contention was defendants had committed trespass and nuisance 
(for which he claimed an injunction, or, in the alternative, damayes) by 
erecting a wall or high wooden hoarding on plaintiff's land covering up 
ancient lights; by pulling down a boundary wall, leaving plaintiff's 
premises unprotected ; by taking out foundations and laying in concrete, 
partly on plaintiff's land; by trespassing by their workmen, &c., and 
interfering with plaintiff's rights; and by placing to plaintiff's disadvantage 
a notice board llft. long by Sft. deep. Plaintiff further alleged that 
defendants had excavated on the land adjacent to his premises, and had 
erected a shaft or chimney stack 120ft. high and 22ft. at the base, which, 
he alleged, interfered with his rights of property, and also with the access 
of light and air. i 
For the deferce it was denied that plaintiff had acquired prescriptive 
rghts to the light, and a general denial of plaintiff's allegations. In the 
alternative the defendants claimed that what they did was by virtue of the 
leave and license of plaintiff, and finally they denied that the chimney 
stack would interfere with plaintiffs rights or that their works were a 
nuisance. 

After hearing a masa of evidence his Lordship decided that plaintiff had 
failed to make out his case with regard to the hoarding, but that with 
regard to the wall which defendants bad built they had committed a tres- 
pass, but the trespass did not injure the plaintiff, and on this heading 
plaintiff wovld receive one farthing damages. With regard to the inter- 
ference with plaintiff's light plaintiff was entitled to £35 damages for this 
and the general coats of the action. Defendants were awarded the costs of 
the issue found in their favour, and also of the issues in the statement of 

claim which plaintiff bad not endeavpured to establish. 


Electrical Cause List. 
The following causes having an electrical interest have been entered for 
trial at the Royal Courts of Justice during Trinity Sittings :— 
SUPREME COURT OF JUDICATURE. 
Chancery General Appeals. 
Mayor, &c., of London v. City of London Electric Lighting Co. 
(Limited). (Appeal of plaintiffs from order of Mr. Justice Kexewich, 


dated Feb. 15, 1899.) 


Queen's Beach Final. Appeals. 
Holliday v. National Telephone Co. (Limited). (Crown side). (Appeal 


of plaintiff from judgment of Divisional Court, dated Nov. 29, 1898.) 


CHANCERY DIVISION. 
Mr. Justice North: Bristol Tramways Carriage Co. v. 
Telephone Co. 
Mr. Justice Kekewich : 
(Limited). 
Mr. Justice Byrne: Cooper v, Metropolitan Electric Supply Co. (Limited). 
Mr. Justice Cozens-Hardy: Electrice Construction Co. (Limited) r. 
Imperial Tramways Co, (Limited). 
QUEEN'S BENCH DIVISION. 
Non-Jury Actions, 
Headland's Patent Electric, &c., Co. (Limited) v. Lohwess. (Goods sold). 
Electric Welding Co. (Limited v. Kitson. (Cal's). 
Electric Welding Co. (Limited) v. Cooper. (Calls). 


National 


Rucker v. London Electric Supply Corporation 


TRADE NOTES AND NOTICES. 


[ANotvces for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week. ] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury-court, Fleet- 


street, London 
NOW READY. 


% LABORATORY NOTES AND Forms.”—With the above title we have ready 
the New Edition of a set of 40 Elementary and Advanced Exercises for 
use in Electrical Engineering classes. These have been prepared by 
Dr. J. A. Fleming, and will be found of t service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by theStudent. Each Form is supplied either singly at 4d., or 3e. 6d. per 
dozen net; in sets of any three, 1s. net; or the set of Twenty dt posant 
or Advanced) Exercises can be obtained, price 58. 6d. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. neb; or in handy portfolio, price 128. net; or bound in strong 
oloth case. price 12s. 6d. net. Strong portfolios can be had, price 1s. each. 


NOW READY.—The cheaper edition of Dr. J. A. e 
Laboratory Notes and Forms." These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to a request for a cheaper set for use at the day 
and evening classes at many of the technical institutes, These new Forms 

which differ only from the higher-priced set in being printed on smaller and 
cheaper paper and with less space for tabulated recorda, are issued at half 
the price of the original set. 


% ELEOTRICAL TESTING FOR TELEGRAPH ENGINEERS.” — By J. Elton 
Young, M. I. E. E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general. 
emy 8vo, fully illustrated. 10s. öd., post free; abroad 11s. 


‘THs STUDENTS’ GUIDE TO SUBMARINB CABLE TzsTING."—A. new work 
py Messrs. H. K. O. Fisher and J. C. H. Darby, with the above title, is 
now ready, price 6s. net ; abroad, 6s. 3d. This work is intended to serve asa 
guide to operators already in the telegraph service, and to those who desire 
to enter that service. e great cable companies now insist that their 
operators and bationers shall certain examinations in electrical 
subjecta, The book is very fully illustrated. Second Edition now ready. 
“DRUM ARMATURES AND COMMUTATORS,” by Mr. F. Marten Weymcuth, 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 

 "SRgBMARINB CaBLE-LaYING AND Raepargina.”—By H. D. Wi'kinvon, 
M. I. E. E., &o., fully illustrated; price 12s. 6d. l 

„% PRACTICAL Notes FoR ELEzoTRICAL STUDENTS.” —By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. 

' ‘6 ELgoTBO-OHEM:STRY."—By Dr. G. Gore, Third Edition. Price 3s, 
post free. 

“ ELNOUr Ro Morivs Power,” by Albion T. Snell, contains the 
latest information respecting the application of electric energy to mining 
and general power transmission purposes, in which the author has had 


much experience. Prioe 10s. 6d., post free; abroad, lis. New edition 
ready shortly. 


"WIRELESS TELEGRAPHY: SIGNALLING AOBROS3 SPACE WITHOUT WIRES 
BY EN orRto Waves.”—By Dr. O. J. Lodge, with many original illustra- 
tio 1. Enlarged Edition, 28. 6d. net, 2s. 9d. post free. 

„% ELECTROMAGNETIC THEORY.”—By Oliver Heaviside Vol. I., 12s. 6d. 
Vol. II., just published, price 12s. 6d. 

TH INCANDESCENT LAMP AND ITS MANUFACTURE. ”—This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 8s. 
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6 THB Steam ENGINB INDICATOR AND INDICATOR DrAGnRAMB,"—Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 

‘THB ART OF ELEOTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore's book is now ready, price 10s. 6d. post free. 

“Tua MANUFACTURE OF ELECTRIO LiGHT CaRrsons.”— A Practica 
Guide to the establishment of a Oarbon Manufactory Fully illustrated 
price 1s. 6d. ; post free, 18. 9d. 

% PHI BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEAROH, 1896-97.” 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. This work contains a quantity of genera 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 5s., post free; abroad, 5s. 3d. 

'"I,ogALIBATION OF FauLTS IN ELzoTBRIO Licht Mains."—By F. O 
Raphael. Price 5s., post free; abroad, 58. 6d. Prospectus on application 

„ ELTOTRIOAT ENGINEERING FORMULA," a pocket-book, by Messrs. W 
Geipel and H. M. Kilgour; price 78. 6d. ; by post, 7s. 9d. ; abroad, 8s. A 
fine large paper edition with wide margins for notes can also be supplied, 
Price 12s. 6d. ; post free, 13s. ; abroad, 18s. 6d. New Edition in the press. 

t THE ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A: 
Fleming, M. A., D. So., F.R.S. New Edition. Prioe 12s. 6d., post free. 
Vol. II., prioe 128. 6d. post free, is also ready. 

% ELOr RIO LAMPS AND ELxOr RIO LIGHTING,” by Prof. J. A. Fleming 
M. A., D. Sa., F. R. S., is handsomely bound, and full of original illustra- 
tions, designs, initials, &o. Price 78. 6d., post free 

% Tua ELEOTBRIOIAN" PRIMERS.—In Two Volumes. Vol. I., Th 
Vol. EI., Practice. Price, stout paper cover, 2s. 2d. each, post free; clot 
3s. 9d. Single Primers, 3d. each, post free. 


‘ THE POTENTIOMETER AND ITS ADJUNOT8": A Universal System of 
Electrical Measurement.—By W. O. Fisher. Fully illustrated. Price 66. 
post free; abroad, 68. 6d. Digest post free. 


**Mortvs POWER AND GEARING FOR ELEOTRIOAL MAOHINERY."—By 
E. Tremlett Carter, O. E., M. LE. . Price 128. 6d., post free; abroad 
188. 6d. Prospectus post free. 

IN THE PRESS. 

"Tum ELEOTRIO ARBO.“ - By Mrs. Ayrton 

‘Tue MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PURPOSES."— 
By Francis Jehl. Nearly ready. 

a N BATTEBIES, THEIR DESIGN AND MANUFAOTURR."— By E. J. 
ade. 

"PRIMARY BATTERIES: THEIR CONSTRUCTION AND Usz."— By W. R. 

ooper. 

„% PRACTICAL TzLEPHONY."—By Dane Sinclair and F. C. Raphael. 


„THE ELECTRICIAN’ WIREMAN’S PookET-BOOK.”—Edited by F. C. 
Raphael. | 


The Electrician” Electrical Trades’ Directory and Hand- 
book for 1899.—The ** Big Blue Book” for 1899 is Now Reapy. 
The Directory Division has been corrected up to date. The 
Handbook Division has been much extended, many valuable 
tables, &c., having been added. The volume contains, also 
the large Sheet Tables of Electricity Supply Stations and Electric 
Railways and Tramways. The price of the Directory and Hand- 
book remains the same—10s,, post free 10s. 9d.; abroad, post 
free, 12s. (United States 13s. 6d.). 


TENDERS INVITED. 

Tenders are invited by Mr. Charles Wyndham for the electric 
lighting of his new theatre in Charing Cross-road, London, W.C. 
Some further particulars are given in an advertisement, and plans, 
&c., can be obtained from the consulting engineers (Messrs. Owen 
Lucas and Pyke), Albany Buildings, 39, Victoria-street, London, 
S.W., where tenders nust belodged by 10 a.m. of Tuesday, 13th inst. 

The Blackpool Corporation invite tenders for the supply of coal, 
oil and carbons, particulara of which are set out in an advertisement. 
Specifications, &c., may be obtained from the borough electrical and 
tramway engineer (Mr. Robert C. Quin), Corporation Electricity 
Works, and tenders (addressed to chairman of Electric Lighting and 
Tramway committee) must be delivered at Mr. Quin's office by 
10 a.m. of 20th June. 


The Dudley Electric Lighting committee invite tenders for:— 
(a) Watertube boilers, economiser, &c.; (^) steam dynamos, balancers 
and switchboard ; (c) cables and street work; (d) arc lamps; 
(c) travelling crane, Tenders to the town clerk (Mr. E. M. War- 
mington) Town Hall, Dudley, by Saturday, June 17. 

The directors of the North-Eastern Railway invite tenders for, 
telegraph stores, including apparatus, wire and line stores. Tenders 
to secretary (Mr. C. N. Wilkinson), York, by noon of Monday, June 5. 

The Vestry of the parish of St. Mary, Battersea (London), require 
tenders for:—(1) feeders, distributing mains, and arc light leads 
(including laying and jointing) ; (2) watertube boilers; (3) steam 
dynamos and engines. Tenders to clerk by noon, June 7. 

The Pirkenhead Corporation also require a 225-kilowatt direct- 
current high-speed steam dynamo, Tenders by June 9. 

The Hackney (London) Vestry invite tenders for trenching, 
troughing, cables, joint boxes and jointing, &c. Tenders to Mr. George 
Grocott, Town-hall, Hackney, before 4 p.m. June 13. i 


The Southampton Corporation invite tenders for the supply and 
erection of motor cars aud equipment, and the electrical equipment 


of lines. Tenders to Mr. Owen E. B. Gidden, Municipal Offices, 
Southamption, before noon of June 5. 

The Barton-upon-Irwell Guardians invite tenders for wiring and 
fitting up their new infirmary buildings at Patricroft for the electric 
light. Tenders to clerk, Union Offices, Patricroft, by June 6. 


The Sheffield Council invite tenders for the supply of electric 
lighting plant, &c., at their destructor works. Tenders by June 5. 


Tenders are invited for the wiring of the Halifax workhouses and 
union offices, Tenders to clerk, 4, Carlton-street, Halifax, by June 8. 


The Glasgow Corporation require tenders for twelve months’ 
supply of coal for their Port Dundas generating station. "Tenders to 
Town Clerk by 12th inst. 


The St. Pancras (London) Vestry require tendera for Welsh and 
other steam coal for the Regent's Park and King's Road electricity 
stations for 19 months, Tenders to Clerk by June 13. 


Tenders are invited for wiring the Blackpool Masonic Hall, also 
for electric bell fitting, &. Tenders to Mr. J. A. Nuttall, Birley- 
street, Blackpool. 

The Crewe Corporation invite tendera for the erection of a chimney 
stack, iron roof work and water tank at their electricity works, 
Tenders by June 14. 

The Huddersfield Corporation invite tenders for the electrical 
equipment of their uL steam tramways, the supply of genera- 
ting plant, &c., and also for copper rail bonds. Tenders by June 12. 


The Zuxton District Council invite tenders for the erection of a 
chimney stack at their electricity works, Tenders to clerk by June 6. 


The municipality of Martapol (Russia) are inviting tenders for the 
construction and equipment of electricity supply works, and for the 
construction of tramwaya, &c. From a note elsewhere it will be seen 
that the local authorities of Kertch, in the same district of Russia, 
require tendera for the construction of electricity supply works and 
electric tramways. 

The Breslau city electricity works invite tenders for electric light 
cables and wires. Tenders by June 15. 

Tenders are invited, until the 20th June, by the municipal 
authorities of Jumet, Belgium, for the concession for public and 
private lighting. "Tenders to le Secretariat, Communal, 


TENDERS RECEIVED AND ACCEPTED. 


In reference to the note in our last issue giving the tenders 
received by the Ealing District Council, the amount of the accepted 
tender for boilers (Robt. Taylor and Sons) should be £2,696 and 
not £1,695 as given. The Stirling Boiler Co. also submitted an 
alternative tender at £2,968. The amount of E. Danks and Co.'s 
tender for boilers should have read £2,837. 10s. "The amount of 
the tender of Messrs. S. Z. de Ferranti (Limited) for switchboard 
and connections (including connections and switch gear to each of 
the six existing alternators) should be £1,810, aud, in addition to the 
tenders given in our last issue, Messrs, Cowans (Limited) also 
tendered for this section at £1,045. 

The Reigate Town Council have received the following tenders fcr 
the supply of electric lighting plant :— 

Two Watertube Boilers, Economiser, Brickwork and Flues. 


Babcock and Wilcox R. Hornsby and Sons 2,476 10 0 
(accepted)... £2,118 0 0 Stirling Boiler Co. ... 1,980 0 0 
Ditto (alternative) 2,042 0 0] D. Stewart and Co.... 1,938 0 0 


do. 1,921 0 0 

Steam, Exhaust, and other Pipes, Steam Pumps, dec. 

Babcock and Wilcox George Wailes & Co. 1,760 10 0 
(accepted) £1,679 0 0] John Spencer (Ltd.) 1,730 0 0 


Two 100 kilowatt and one 30 kilowatt Stcam Alternators, 8 ton Overhead 
Travelling Crane and Sub - Station Equipment, 


Ditto 


Electric Construction Brush Company ...... 4,820 15 6 
Co. (uecepted) £4,602 0 0 | Crompton and Co. ... 4,779 0 
Do. (alternative) 4,698 0 0 W. H. Allen, Son & 
Do. do. 4905 0 0 Co. 4/717 0 0 
S. Z. de Ferranti (Ltd.) 5,727 3 0 Do. (alternative) 4,881 0 0 
Do. (alternative) 5,810 10 0 Do. do. 4.813 0 0 
British Thomson- Rosling and Appleby 4,499 0 Q 
Houston Co.......... 5,552 0 0 Johnson and Phillips 4,465 0 0 
John Fowler and Co. Do. (alternative) 4,747 0 0 
(Leeds) ))ʒ . 5,277 0 0 Mather and Platt .. 4, 451 10 0 
British Schuckert Co. 5,094 0 0 Do. (alternative) 4,699) 10 0 
Bertram Thomas 4978 0 0 Do. do. 4674 10 0 
Do. (alternative) 5,278 0 0 


Switchboard and Instruments. 


Cowans (Ltd) (accepted) £674 0 0 Johnson and Phillips... 699 O 0 
Fowler, Lancaster & Co. 1,150 0 0 Edison and Swan Co.... 689 0 O 
John Fowler and Co. General Electric Co. ... 624 10 0 

e 926 0 0 Crompton and Co 546 0 0 
North Wilts Electrical British Schuckert Co. 500 0 0 

Engineering Co...... . 913 7 0 Verity’s (Limited) 454 10 6 
S. Z. de Ferranti (Ltd.) 862 15 0 Dobsons & Curtis Bros. 426 15 2 
Bertram Thomas... 732 9 6 Do. (alternative)...... 396 15 2 
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Mains, Lamp-posts, Lamps and Fittings. 
Callender Co. (accepted) £8,767 13 7 | General Electric Co... £9,164 15 6 
Bertram Thomas ...... 
W. T. Henley's Co. ... 
Crompton and Co. ... 9,577 3 9 
W. T. Glover and Co. 9,378 6 0 
The following tenders have been received by the Poplar (London) 

District Board of Works for the supply of steel roofing at the 
electricity supply station :— 

Smith and Co. ↄðWß y ³ A wis £2,702 

Bruce and Still 1,883 

Cross. And % 1,846 
The tenders are under the consideration of the Electric Lighting 
committee. 


The Hammersmith (London) Vestry have accepted the tender of 
Martin, Wells and Co. for extending the electricity supply station 
building at £10,199. 

The Birkenhead Corporation have accepted the tender of S, Z. de 
Ferranti (Limited), for the supply of 100 electricity meters. 

The Southport Corporation have accepted the tender of T. Howden 


and Sons, for the supply of a cast-iron tank for the electricity 
works, at £235, 


APPOINTMENTS VACANT AND FILLED. 


The Hull Tramways committee have vacancies for two junior 
electrical assistants as switchboard attendants. Further particulars 
are given in an advertisement, and applications must be sent to the 
city electrical engineer (Mr. A. S. Barnard), Electric Light Station, 
Dagger-lane, Hull, by Thursday, 8th inst. 


An assistant lecturer in mathematics and a demonstrator in 
engineering are required for the West Ham Municipal Technical 
Institute. Further particulars are given in an advertisement, and 
full information can be obtained from the principal, Municipal 
Technical School, Romford-road, West Ham, E., before June 19 (and 
not June 29, as officially announced in our last issue.) 

À shift engineer is required for a high-tension alternating station. 
See advertisement. 


The York Electric Lighting committee require a resident electrical 
engineer. Applications to Town Clerk by June 20. 


9,645 11 5 British Insulated Wire 
8516 4 65 


The Newington (London) Vestry have appointed Mr. F. T. Wright 
(Regent’s Park electricity station of the St. Pancras Vestry) and Mr. 
F. M. Rogers (senior charge engineer at Bristol) charge engineers at 
a salary of 50s. per week each. 


BUSINESS NOTICES. 


Mr. Percy B. Wilson has resigned his position as secretary of the 
National Electric Free Wiring Co., in order to accept a similar 
osition with the British Electric Works Co. (Limited), Dirming- 
am. Mr. Wilson has been connected with the former company 
since its incorporation. 
_ Messrs Lehmann Bros. announce that their works will be removed 
in a few weeks from 38, Hampshire-street, Torriano-avenue, London, 
N.W., to Hampshire Works, Walthamstow, E. 


Mr, V. A. Fynn, formerly with Messrs. Brown, Boveri and Co., 
and late of Messrs. Easton, Anderson and Goolden, has joined Messrs. 
Rosling and Appleby, as manager of their designing, drawing and 
testing departments. The firm now manufacture direct and alternate 
current generators and motors under Mr. Fynn's patents. 

Messrs. Nalder Bros. and Thompson (Limited) has joined the 
ranks of limited liability undertakings. We understand that no 
change whatever is made in the personnel, and that the managing 
directors (Messrs. F. H. Nalder and E. Thompson) hold all the 
Ordinary shares. The issue of Preference shares is made, we are 
informed, only with the object of extending business operations. 


In connection with the intimation, which appears in another 
column, of the conversion of the business of Messrs, H. D. Bonnella 
and Son into a limited liability company, we are informed that the 
arrangement has been carried out solely for family reasons, and that 
the business will be carried on in a precisely similar manner as 
heretofore. Additional premises for offices and. stores have been 
taken at Mortimer-street, W., and for works at Kirby-street, Hatton- 
garden, W.C., London. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


À meeting of the Automatic Electric Meter Syndicate (Limited) 
will be held at Pearl Assurance-buildings, Liverpool, on June 26, 
to receive an account of the winding up. 

The first meeting of creditors and contributories of the Electric 
Exploitation Co. (Limited), 37, Walbrook, London, E.C., will be held 
on June 6, at 33, Carey-street, W. C. 2n 

Edward Lionel Joseph, electrical engineer, 109, Brondesbury-villas, 
N.W., and Northampton Works, Northampton-grove, Canonbury, 
N., London, has been adjudicated bankrupt. The first meeting of 


10,556 15 2 Johnson and Phillips 9,062 12 8 
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creditors will be held on June 2, and the public examination on 
June 29, both at Bankruptcy Buildings, London, W.C. 

In the bankruptcy of Henry James Wimshurst, electric and motor 
car engineer, 4, Foleshill-terrace, Coventry, the first meeting of 
creditors will take place on June 2 at 17, Hertford-strect, and the 
public examination on June 5 at the County Hall, Coventry. 

The trustee in the bankruptcy of S. B. Tatham, electrical engin- 
eer, 26, Thurlow-place, South Kensington, London, has been released. 

Claims against G. F. Rogers, electrical engineer, 41, Maxilla 
Gardens, Notting Hill, and 5, Great Winchester-street, Tondon, must 
be in by 13th inst. Mr. E. B. Lumb, 85, Gracechurch-street, London, 
E.C., is trustee. 

It has been decided to wind up Nalder and Hilton (Limited) volun- 
tarily, and to appoint Mr. A. E. Darville, Trafalgar Works, Bow 
Common, London, E., liquidator. 

A meeting of the Hastings and St. Leonards-on-Sea Electric Light 
Co. (Limited) will be held at the Queen's Hotel, Hastings, on July 8, 
to receive an account of the winding up. Mr, J. Woodhams is 
liquidator. | 

Claims against John Dewhurst and Son, Sheffield (Limited), must 
be sent by July 11 to the liquidator (Mr. J. W. Best), 20, Bank-street, 
Sheffield, 

The creditors of T. S. M’Laren, electrical engineer (who has 
executed a deed of trust), must lodge particulars of claims with the 
trustee (Mr. G. W. Currie), 18, St. Andrew-square, Edinburgh. 


In the bankruptcy of W. J. Carruthers Wain, the first meeting of 
creditors has been fixed for June 7, and the publie examination for 
June 27, both at Bankruptcy-buildings, London, W. C. 


Sale by Auction.—Messrs. Wheatley Kirk, Price and Goulty 
announce, in an advertisement, that they have received instructions 
from the Receiver (Mr. T. H. Ward), of Shepherd, Hill and Co. 
(Limited), Union Foundry, Leeds, to sell by public auction, on 
Tuesday, 13th, and Wednesday, 14th inst., the extensive assortment 
of high-class machine tools, engineers’ plant, loose tools, stock, 
stores, &c. The sale is announced for ten (for eleven) o'clock each 
day prompt. The whole may be viewed on Monday, June 12, and on 
mornings of sale, Catalogues (price 6d. each) may be obtained from 
the Receiver, Providence Works, Coalpit-lane, Leeds, and from the 
auctioneers, 49, Queen Victoria-street, London, E.C., and Albert- 
square, Manchester. 


For Sale.—A manufacturing electrical business, conveniently 
situated in the east end of London, is for disposal. Some additional 
information is given in an advertisement, and further particulars 
will be supplied by Mr. J. A. McMullen, Hornchurch, Essex. 

Plant for Sale.—The electrical department of the Derby Corpo- 
ration have for sale two direct-coupled excitera and one steam alter- 
nator, further particulars of which are given in an advertisement. 
Applications to the engineer and manager (Mr. T. P. Wilmshurst), 
Sowter-road, Derby. 

As announced in an advertisement elsewhere, Mr. J. E. Lambert 
will sell by auction on Monday, June 19, the whole of the 
electrical plant, including dynamos, motors, gas and steam engines, 
cables, &c., of the Kelvin Electrical Works, Weir-street, Blackburn. 
Catalogues may be had of the auctioneer, 1, Lord-street, Blackburn. 

Amalgamation of German Electrical Firms.— The Bank für 
Elektrische Industrie and the Electricitats-Gesellschaft Felix Singer 
and Co, (Actien-Gesellschaft), both of Berlin, and the Helios 
Electricitäts Actien-Gesellschaft, of Cologne, with its financial com- 
pany (the Gesellschaft für Electricitits Anlagen) are to be amal- 
gamated. The Helios Company will raise its capital from 10 to 16 
million marks (£500,000 to £800,000), making it equal to the 
share capital of the Gesellschaft für Electricitäts Anlagen, while 
the Bank für Elektrische Industrie ard the Singer Company 
will go into liquidation. As a result of this combination, the 
Helios Company, which has hitherto been mainly occupied with 
the manufacture of electric lighting plant, will embark upon the. 
construction and installation of material for electric traction. It is 
understood that Mr. Singer, the founder and general manager of the 
Bank für Elektrische Industrie and of the company which bears his 
name, will not join the Helios Company. To Mr. Singer belongs 
the credit of introducing the Walker System (of America) into 
Germany and other continental countries, his company having put 
down a number of important electric tramway and lighting instal- 
lations in Europe. 

Exhibition. — The Rustschuck International Exhibition (1899), 
which is under the patronage of Prince Ferdinand and the Bulgarian 
Minister of Commerce and Agriculture, will be opened on Aug. 14. 
A section will be devoted to machinery, motors, plant and tools for 
all industries, The manager is Mr. A. Gobiet, Karolienthal, Prague. 

Cassier's Magazine.—In the June issue there are articles on: 
“The Electric Railways of Budapest,” “Electric Lighting of 
Railway Trains in Great Britain,” “ Electricity as a Factor in Modern 
Development,” “Electric Yachts in Holland,” and“ A Biographical 
Sketch of Lord Kelvin” (part II.) 
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Personal.— Mr. John Place, M.I.M.E., who for the past 10 years 
has been works’ manager and chief engineer to the Linotype 
[Company, retires from that position at the end of June, having 
accepted a partnership in the firm of Messrs. Wheatley Kirk, 
Price and Goulty, the well-known engineering valuers, experts 
and auctioneers. At a meeting of the directors of the Linotype 
Company on May 18, the resignation of Mr. Place was 
accepted with regret, and the high appreciation of his valuable 
services, indefatigable industry, and unselfish devotion to the Lino- 
type Company’s interests was placed on record. A piece of plate 
has been presented to Mr. Place as a memorial of his long and 
honourable services with the Company. As further evidence of the 
directors’ recognition of Mr. Place’s abilities it is probable that an 
arrangement will be made to retain his services in a consultative 
capacity. 

Nernst Lamp.—A conference was held at Berlin last week at 
which the holders of the Nernst lamp patents for the whole world 
were represented. The draft of the agreement embodying the under- 
standing on all points was signed by those present. Among those 
who attended were Prof. Nernst, Mr. E. Rathenau (Allgemeine 
Gesellschaft), Mr. George Westinghouse (Pittsburg), Dr. von Hoor 
and Mr. Czerhaty (of Ganz and Co.), and Mr. James Swinburne and 
Mr. Bernard Drake, representing the Nernst Light (Limited). 


Royal Institution Exhibit.— Messrs. Gabriel and Augenault 
exhibited their triple-joint high-voltage lamps and other specialities 
. at last Friday's meeting of the Royal Institution. 


Exports of Electrical Apparatus and Material.— The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from May 25 to 
May 30, with the ports of destination :— 

Australasia— Adelaide, £60; Auckland, £36; Brisbane, £287: Mel. 
bourne, £1,166 (telegraph material); Sydney, £2,516. China—Shanghai, 
£422; Tientsin, £1,190 (telegraph material). Ceylon—Colombo, £15. 
France Boulogne, £62. Germany—Hamburg, £140. Holland—Amaster- 
dam, £58; Flushing, £10; Rotterdam, £290 (telegraph material). 
Hong Kong—£1,068. India—Calcutta, £475 ; Madras, £13. Afadeira 
£60 (telegraph material. Afalta—£22. Russia St. Petersburg, £312 
(telegraph material. Siam Bangkok, £183. South Africa— Cape Town, 
£35,451; Durban, £1,549; Port Elizabeth, £200. Straits Scttlements — 
Singapore, £292 (including £215 telegraph material). Sweden—Gothen- 
burg, £30; Stockholm, £19 (telegraph material). Total (for six days) 
£13,706, against £9,755 for eight days last year (May 25 to June 1). 

Presentations.—Mr. H. St. Hill Mawdsley, chief electrician to the 
Newton Electrical Works, Taunton, was presented by the employés, 
on the 24th ult., with a clock amd vases on the occasion of his 
marriage, 

On Tuesday evening Mr. W. Johnston, late manager of the Midland 
District of the National Telephone Co., who is about to start for 
South America, was presented with a portmanteau, a camera and an 
address from the staff, congratulating him upon his new appointment 
and as a token of regard. Mr. P. T. Currall (local manager) occupied 
the chair, and (with Mr. Cotterell, of Birmingham, representing the 
district managers of the National Company) made the presentations. 
Mr. Spears, on behalf of the district ofhce staff, joined in the 
expression of regret at Mr. Johnston's departure, and wished him 
God-speed. 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Alleged False Pretences.—At the Guildhall (London), on 
Friday, before Ald. Sir G. Faudel Phillips, Herbert Adams, 
described as an electrician, appeared on remand to a charge of con- 
spiring with a man named Owen (not in custody) in obtaining goods 
by false pretences. Mr. J. P. Phibbs said he was an electrical 
engineer, and an agent to a French firm. On May 10 the prisoner 
called on him, and said he was an electrical engineer. He selected 
some electric cables, giving as reference the firm of Fisher and Co., 
Soho. Altogether he ordered goods to the value of £66. 188. 2d., 
and these were taken away either by himself or by his messengers. 
At Marlborough-street and Moor-lane police stations he had seen 
some of the goods which had been obtained by the prisoner. 
Remanded, bail being allowed, 


Alleged Theft.—At Marlborouch-street (London) Police Court, 
on Tuesday, James McCarthy was charged on remand with being in 
the unlawful possession of 37 cut outs, and with being concerned with 
Frederick Abrams in stealing electrical fittings worth £5 from the 
Queen's Hotel, Leicester-square. Henry Fisher, described as an 
electrical engineer, Dean-street, Soho, was also charged on remand 
with receiving a large quantity of electrical fittings. Mr. Williamson, 
who prosecuted on behalf of the Treasury, said McCarthy had been 
employed at the hotel in connection with the electric light iustalla- 
tion. All the property produced, which was valued at about £560, 
was found at Fisher’s premises, Committed for trial. 


Alleged Theft of Electric Current.—At Bow-street (London) 
Luigi Armanni, described as a mechanical and electrical engineer, 


Warwick- court, Holborn, was charged with fraudulently abstracting 
and consuming electricity from the mains of the Metropolitan 
Electric Supply Co. Mr. R. D. Muir, who prosecuted on behalf of 
the company, said the defendant was a customer of the company, 
and had been supplied with current since May or June, 1898. But 
although under his contract he had 10 16 c.p. lights, and had 12 
lamps, his consumption of electricity, as registered, was remarkably 
small, his account for the Midsummer quarter last year being only 
23. öd., for Michaelmas £1. 9&, and for the Christmas quarter 
£1. 35. 91. Up to March this year he had consumed apparently 
only 11 units, and from then until May 4 only three units were 
registered. Whenever a mcter-reader called he was refused admis- 
sion unless the defendant was at home. On May 10, however, a 
Wireman succeeded in gaining admittance, and found that one lainp 
was plainly connected with the supply main before it reached the 
meter, and that in the fuse-boxes the fuse-wire had been*removed 
and another wire inserted. The wire had been brazed to the lamp, 
and it was evident that the current had been short-circuited so as to 
prevent registration by the meter. Under the Electric Lighting Act 
(1882) an olfence of this kind was punishable as a simple larceny, as 
in the ease of thefts of gas, but it was far easier to steal electricity 
than to tap a gas-pipe. The larceny in this case amounted to a 
considerable sum, The wireman (named Oliver) having given 
evidence in support, the hearing was adjourned. 

Amsterdam.—It isstated that the results of the municipalisation 
of the telephone, which was taken over by the City between two and 
three years ago, has been satisfactory. The tariff for subscribers has 
been reduced from £9. 16s. 8d. to £7. 10s. per annum, and it is 
proposed to make a further reduction to £6. 5s. There are now 
2,700 subscribers, an increase of 1,000 since the venture passed. into 
the hands of the municipality. It is allegel that the tinancial 
results have also been satisfactory, the present profits exceeding 
£4,100 per annum against £3,500 paid to the municipality by the 
private company prior to the transfer. 

Asylum Lighting.— The contract for the electric lighting of the 
City of London Asylum, at Stone, near Dartford, has been let to 
Messrs. Mavor and Coulson. "The work is being carried out to the 
specification of Mr. A. A. Campbell Swinton, consulting engineer to 
the Visiting committee. 

Automobiles for Military Service.—It is announced that the 
signal service section of the United States War Department has 
placed an order for three electric vehicles to be used in connection 
with military balloon work and for experiments in wireless tele- 
graphy. The vehicles are to be so fitted as to be convertible into 
military signal stations and also convertible into military machines 
for service in field, | 

Bridgend.—' The Council has received a communication from 
English Industrials (Limited) intimating that, notwithstanding the 
Local Government Board will not sanction a transfer of anv 
provisional order to a company which would allow the local 
authority any profit or premium, the company were still prepared 
to undertake the erection of electricity works, and to supply current 
for public lighting at actual cost price, the charge for private lighting 
to be fixed by the company. The Council have accepted these terms. 

Brighton.— On and after June 30 the Corporation intend, subject 
to consent of the Board of Trade, to increase the standard pressure of 
supply in certain scheduled streets from 115 to 120 voits. 

Bristol.—The accounts of the electricity department for the year 
ended March were presented at a meeting of the Electrical committee 
last week. There was a gross profit of about £7,000. The committee 
have decided to put £2,000 to reserve (increasing that fund to £5,000), 
£2,000 to initiate a depreciation fund, and the remaining £3,000 will 
be trading capital. Interest on loans absorbed £4,400, and £6,400 
has been paid off principal. The capital expenditure now stands at 
£189,763. The consumption of electricity increased 50 per cent. 
compared with 1898, the units sold having risen from 910,888 to 
1,362,786, 

A special meeting of the Council was held on Tuesday for sanc- 
tioning the committee’s arrangement with a syndicate for wiring 
premises and supplying fittings on the hire system. The chairman 
(Mr. Pearson) said there was no novelty in the arrangement, which 
Was in vogue in many towns. The committee had been fairly 
successful, but had failed to touch persons who resided in houses not 
their own. He thought the line method of wiring would be an 
inducement to those people to be customers. Those who had their 
houses wired under the scheme would pay 6d. per unit, tlie extra 
penny representing the rent of the fittings. The proposal was adopted. 

Bury (Lancs.).— The expenditure of the Electricity department 
for the year ended March exceeded the income by £335. 195. 10d. 

Cape Town.— The electric lighting of Cape Town was inaugurated 
on April 13, 1895, the contract for the work having been placed 
with Messrs. Siemens and Halske, who maintained the works fur the 
first year, the Corporation's electrical engineer, Mr. E. G. Jones, 
supervising the operations, Seventy 1,000 c.p. ares and 408 25 c.p 
incandescents were originally installed for the public lighting, the 
number of private consumers at the start being 11. Capital expen- 
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diture up to June 30, 1895, was £00,758, revenue £63. In 
1896 Mr. Jones resigned, and Mr. H. R. Low, who was 
formerly with the Woolwich District Company at home, 
aud subsequently manager of the electrical department of Messrs. 
Findlay and Co., of Cape Town, was appointed Mr. Jones's successor 
and still retains the position of eie engineer to the Corporation 
of Cape Town. The original system of distribution was five-wire, 
but on Mr. Low's recommendation, this was changed to the three- 


wire. The progress of the works is shown by the following state- 
ment :— 
1896. 1897. 1898. 

Units generated .. .............. B 188,750 ... 512,500 . . 562,711 
Arc lamps (street lighting) . 50 a 27 as 28 
Incandescent lamps (street lighting) ... 407 ... 441 454 
No. of private copsumers . q . 205 . 275 ... 350 
No. of 8 c. p. lamps (private consumers) 8,000 .. 13,000 ... 16,000 
No. of units used in street lighting 90.000 .. 134,000 120,035 
No. of units used by private consumers 60,997 .. 100,733 . . 165.004 


In 1898, for the first time, the working showed a profit, after paying 
interest on sinking fund and other capital charges, and the working 
for the first three months of 1899,which givesa total revenue of £2,457, 
is considered very satisfactory, Additional plant was supplied in 
1897, bringing the capacity of the station up to 20,000 8 c.p. lamps, 
and since 1897 this has been brought up to 60,000 lamps (installed 
or on order) 65 miles of streets are lighted electricallv, and the 
electric lighting of Cape Town is exclusively provided from the station, 
except in the case of three isolated plants and the government plant 
for lighting the Houses of Parliament, &c. The docks at Cape Town 
are also Jighted by an independent plant. Part of the machinery at 
pnt employed is of English manufacture, and a part German. 

he new machinery on order 1s chiefly American, owing, it is stated, 
tothe inability of British firms to undertake time delivery. Since 
the starting of the works it is reported that only one breakdown has 
occurred, affecting about 1,000 lights for one night. 

Clonakilty (Cork).—An engineer of the Cork Electric Tramways 
and Lighting Co. is to visit this town for the purpose of preparing an 
electric lighting scheme. 


Coast Telegraph Bxtensions.— The c.s. * Monarch,” belonging 
to the Postal Telegraph Department, is engaged in the work of con- 
necting up the small islands of Conna, Rum, Egg and Muck (N.B.) 
in telegraphic communication with one another and with the main- 
land. Communication is being made through the Isle of Skye. 


Coventry.—The extensions of the Coventry electric tramway 
(about tbree miles) are now ready for traffic, and await inspection by 
the Board cf Trade. 


Darlington.—An inquiry will be held on Friday next into the 
application of the Corporation to borrow £30,000 for electric lighting 
purposes. 


Dundee.—The revenue from the electricity department for the 
financial year ended March amounted to £7,876. 17s. 1d., and with 
the balance from the previous year the accounts show a surplus of 
£1,945. 16s. 9d. For the coming year it is estimated that £8,730 
will be received from customers, and there will be a balance of 
£610. 4s. 3d. In ordinary circumstances it would have been possible 
to reduce the price of current, but the surplus will be required. for 
the extension and equipment of the electricity station, estimated to 
cost £35,000, and therefore the price of current for private lighting 
remains as at present. The charge for public lamps is to be reduced 
from £20 to £16, 10s. per lamp per annum, and for motive purposes 
from 22d. to 2d. per unit. 

Elland (Yorks.).—The Council are recommended to apply for a 
provisional order. 

Blectric Traction in the Netherlands.— According to a recent 
report by the United States Consul (Mr. Listoe) at Rotterdam, there 
are only two electric tramways in operation in the country, t.e , one 
from Vaals to the German frontier, under the management of the 
Aachener Kleinbahn Gesellschaft, rather over half a mile in length, 
and the other from the Hague to Scheveningen, over six miles. 
Accumulator cars are employed on the last-named line. Concessions 
of franchises must be obtained from the various municipal councils 
and from the State, when public highways are to be occupied. 


Festiniog.—The surveyor (Mr. W. E. Alltwen Williams) has 
presented an interesting report on the gas works and the proposal 
to establish electricity supply for the district. After giving the 
listory of the gas undertaking, Mr. Williams deals with the electric 
livhting question. It appears that the Local Board advertised in 
1891 for lighting the village of Festiniog and the district of Tany- 
grisiau electrically, and of the 34 firms who replied to the invitation, 
three submitted tenders varying from £667 to £1,500. Since this 
date Mr. Williams points out that a great impetus has been given to 
electric lighting ud power undertakings throughout the country, and 
electricity supply is no longer a speculation but is giving satisfac- 
tory results everywhere. Figures asto the comparative cost of working 
gas and electricity works are given, and finally Mr. Williams recom- 
mends that it will be to the interest of the Council to obtain, as 
soon as possible, a provisional order. At the last meeting, this 


report was presented and discussed, and the advice of the enterprising 
and energetic surveyor was adopted. 


Genoa and District.—In his report for 1898 on the trale of 
Genoa and district, Mr. Consul Keene calls attention to the block of 
goods tratħe which has arisen on the Mediterranean Railway. To 
obviate this difficulty a new line is required. and the Italian Parlia- 
ment has a bill for this purpose before it. This line will, however, 
take five years to complete, and the Directora of the Mediterranean 
Company therefore propose to introduce electric traction for the two 
existing lines to Ronea, on each of which there is a long, low, narrow 
tunnel which speedily fills with smoke from the locomotives, con- 
sequently allowing only a very limited number of trains to run 
through per day. It is calculated that the introduction of electric 
traction here would allow of an additional 2,000 waggons per day 
being worked on the line. The Company has already an offer from 
a foreign firm to equip the line electrically and a project with this 
object has been submitted to the Government at Rome for approval. 

The Electric Tramway Co. of Genoa have added 4,780 metres of 
new line to their system in 1898, making a total of 43 kilometres. 

The Co-operative Electric Lighting Co. of San Remo has trans- 
ferred its business to an English company, which forthwith reduced 
the charge for current, and has considerably extended the lighting 
area. Another English company has established itself in San Remo to 
carry out electric lighting installations, and is apparently doing a 
good business. 

At Pertusola (Spezia) an extensive lead works has introduced 
electric power for its crushing machinery and for driving the fitting 
shops. Adjoining these works ix the newly-erected shipbuilding 
yard of Messrs. Hafer, Manira and Co., which has a sea frontage of 
240 metres, and is provided with six building slips. Most of the 
machinery at this yard is of English make, and the equipment 
includes an electric lighting plant and some electric driving. 

In March, 1899, the Municipality of Spezia entered into an 
arrangement with a Milanese firm to construct and work electric 
tramways at Spezia on the overhead system, and the Municipality is 
laying down electric lighting plant to light the town electrically. 

Government and the Telephones. — On the reassembling of 
Parliament Mr. Charles M‘Arthur will present a petition from the 
Liverpool Chamber of Commerce in favour of the nationalisation of 
the telephone system of the United Kingdom. The petition points 
out that, in replying to a recent deputation of delegates from 22 
Chambers of Commerce aud other important public bodies, Mr. 
Hanbury admitted that a single telephone administration for the 
United Kingdom was-“ theoretically and ideally the best,“ und that. 
nationalisation of the telephone might come in 1911, or that the 
telephones might be acquired by the Government gradually. The 
petition states that the National Telephone Co.’s (No. 2) Bill of 
the present session has been laid before the petitioners. It 
contains a list of 114 boroughs and 100 urban districts with 


whom the company have made agreements to place their 
wires underground, and to substitute the metallic circuit 


for the single-wire system. It is urged that not one of these 
boroughs is likely to undertake a municipal telephone service in 
competition with the National Company, and, further, that the 
majority of municipalities support tbe principle of the nationalisation 
of the telephone. From a return of the National Telephone Co., 
made on Dec. 31, 1898 (se p. 355, The Electrician Electrical 
Trades’ Directory and Handbook, 1899), it appears that the total 
number of their telephone exchanges is 853, of their call offices 
1,€65, cf their exchange lines 103,084, and of their private lines 
17,060. The total mileage of their wires is at present 215,616 miles, 
80 per cent. of which is metallic circuit; the total number of 
messages tent per annum is upwards of 542,000,000. The average 
of telephone subscribers to the populations of the chief divisions 
of the United Kingdom are:—England one in 293, Scotland 
one in 319, and Ireland one in 896. The average for the kingdom 
is one in 502. With regard to the provision of the Government 
Telegraph Dill that certain municipalities and boroughs should 
be allowed to borrow money on the security of their rates to provide 
additional telephonie facilities, the petition sets forth a strong array 
of objections, and the petitioners pray “that Her Majesty's Govern- 
ment will reconsider the Telegraphs (Telephone Communication, 
&c.) Bill, and will favourably consider the recommendation of this 
and other important Chambers of Commerce of the United Kingdom, 
and will acquire, upon terms that are just and reasonable as between 
the nation and the Company’s shareholders, the undertaking of the 
National Telephone Co, and work the whole system of telephones as 
a department of the Post Office, or as a separate department.” 


Hackney (London).—The Lighting committee were authorised 
at the last sitting of the Vestry to negotiate for the purchase of a ste 
for an electricity generating station. 


Hampstead (London).—The accounts of the electricity depart- 
ment for the year to March 25 have been presented. The capital 
expenditure amounted to £125,410. 5s. 9d. The gross profit was 
£13,014. 178. Sd. Interest and loans came to £3,463. 148. 10d, 
sinking fund to £1,197. 5s. 4d., and after taking into account bad 
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debts, there was a net profit on the year's working of £8,339. 15s. 64d. 
Last year the profit amounted to £2,820. 138. 13d. The equivalent 
number of 8 c.p. lamps connected was at March 25, 82,672. 


Harrogate.— Eighteen additional arc lamps have been erected, 
current having been switched for the first time on May 24. 

Havana (Cuba).—The Spanish American Light and Power Co. 
recently ordered a 415 H.P. steam engine anda 250 kilowatt gene- 
rator from the Westinghouse Co. ‘The Company propose to reor- 
ganise their works and to put down modern plant. 

Huddersfield. — The Holmfirth Council are to approach the 
Huddersfield Corporation with a view to inducing them to extend 
the tramway lines to Holmbridge. 


Hull —The accounts of the sixth year’s working of the Electricity 
department have been issued. In March, 1898, there were 678 
consumers, and in March, 1899, the number had increased to 960, 
749,690 units were sold last year, against 467,352 in the previous 
year. The cost of production had been reduced by a little over a 
farthing per unit, being 2:51d., against 278d. The total income was 
£16,332. 188. 9d , and expenditure £12,672. 12s. 8d., leaving a balance 
of profit £3,660. 6s. Id., which would be carried to reserve, A 
reduction in the charge for current as from March 31 of 4d. per unit 
on all current sold for lizhting purposes has been decided upon. 
The charges now stand as follow : — Ordinary consumers for light, 
5d. per unit; for other purposes, 21d. per unit ; large customers 
having more than 100 lamps fitted up and charged. on the Wright 
system, 54d. for the first hour and 23d. afterwards, 


Johannesburg. —Palatial new otlices have been erected for the 
Standard and Diggers News, which are stated to have cost £50,000. 
One of the large basements of the building is occupied by the 
electric lighting plant. 700 incandescents and five enclosed arcs are 
employed in lighting the various oflices and printing departments, 
and a powerful search light is erected on the tower of the building. 
The generating plant consists of two 50 N.H P. economic boilers, by 
Messrs. Davey, Paxman and Co., and two 75 f. P. Peache engines by 
the same builders, coupled direct to Crompton continuous-current 
36 kilowatt dynamos. Auxiliary plant for lighting the basements, 
&c., during the day includes a 12 E.. vertical Windsor engine, 
coupled direct to a Crompton dynamo, this plant supplying current 
to 150 lights. A duplicate set of Worthington pumps are included 
in the installation, the whole of which has been carried out by 
Messrs. Davey, Paxman and Co, under the supervision of their 
representative, Mr. J. W. Logan, from the specifications of Mr, F. 

Saunders, A. I. E. E. 


Kertch (Russia). In a report to the Foreign Office from Mr. 
Consul H. W. Hunt, dated May 1, after dealing with the general 
trade of this district, the following note appears :—“ I have received 
from the Mayor of Kerteh an invitation to British capitalists to 
tender for the construction of electric lighting plant and electric 
tramways.” Full particulars of the requirements 1n connection with 
these tenders may be seen at the Commercial Department, British 
Foreign Otlice, London. 


Lancaster —The accounts of the Electricity department for the 
year ended March 25, states that the profit on the undertaking 
amounted to £1,191. 3s, 7d. 


Leeds.—In the new premises of the Yorkshire Pure Ice and Cold 
Storage Co. (Limited) clectric motors are used for operating the ice 
saws, crushers, and other appliances, 

Light Railways.— The British Electric Traction Co. give notice 
of intention to apply for powers to construct light (electric) railways 
in the urban districts of Rhondda and Pontypridd, in Peterborough 
and district, and in Willenhall, Bilston, &c. 

The Blackpool and Garstang (Electric) Light Railway Co. propose 
to apply for powers to construct railways in Blackpool, Garstang, &c. 

Notice is given that the Light Railways Development Co. propose 
to apply for an order to construct and work a light railway between 
Bridgwater and Glastonbury. 

Application has been made for authority to construct a light 
(electric) railway between Bridgnorth aud Wolverhampton. "The 
applicants are Mr. J. Heath, M. P., Mr. B. Melville, M.P., Sir H. S. 
King, M.P., Mr. J. T. Firbank, M. P., and others. 

The Imperial Tramways Co. propose to apply for an order to 
construct additional light (electric) railways in Darlington, Cocker— 
ton and neighbourhood. | 

Authority to construct light railways in and between Rickmans- 
worth, Watford and Bushey is sought by Messrs. J. Fell, S. Hunter, 
W. J. Kershaw and others. 

The Finchley District Electric Traction Co. (Limited) give notice 
of intention to apply for powers to construct light railways in Hamp- 
stead, Willesden, Hendon, Cogsbury, Edgware, Little Stanmore, 
Great Stanmore, Harrow Weald, Finchley, Hornsey, Friern Barnet, 
Southgate and Wood Green. 

The Metropolitan Tramways and Omnibus Co. are seeking powers 
to construct light (electric) railways in and between Tottenham, 
Hornsey, Whetstone, Finchley, &c., in the counties of Middlesex and 
Hertford. The Middlesex County Council intimate that under 
gertain conditions the scheme will not be opposed, 


The Gateshead and District Tramways Co. are applying for powers 
to construct light (electric) railways in Gateshead, Whickham and 
other districts in the county of Durham. 

The Worcester Tramways Co. have applied for an order to 
construct light (electric) railways in the city and county of Worcester, 
Kempsey, Pershore, &c. 

Messrs. C. Birchall, T. O. Callender, W. Winnard, A. T. Wright. 
and others notify their intention to apply for an order to construct 
light (electric) railways in Ormskirk, Aughton, Scarisbrick and 
Southport. 

Railway Developments (Limited) are to apply for powers to con- 
struct light railways from Woodgate, Leicester, to Newtown Linford 
and Belgrave, and also between Highbridge, Wedmore and Cheddar. 

Powers for the construction of light railways between Fleetwood 
and Morecambe are sought by Messrs. A. Bruce, T. D. Shield, W. L. 
Knowles and C. B. Nelson. 

Powers are sought by the Southwold Railway Co. for the construc- 
tion of a light railway from Southwold to Lowestoft, 

The Yorkshire District Light Railway Syndicate want authority 
to constructa light railway from Hemsworth to Ack worth (Yorks). 

The Barrowford District Council are applying for powers to con- 
struct light railways in Barrowford and N joa (Lanes.). 

Messrs. G. G. Brodie, C. Steer, W. Whitehouse and others ask for 
powers to construct light railways in Stoke Prior and Bromsgrove. 


Authority to construct light railways in Aston Manor, Erdington 
and Sutton Coldfield is being applied for by Messrs J. J. Gittings, 
E. Horton and W. J. Kershaw. 

Captain E. I. Bax and Messrs. G. Ellis and A. R. Davey are 
making application for authority to construct a light railway between 
Ryde and St. Helens. 


The result of the inquiry by the Light Railway Commissioners 
into the Joppa-Musselburgh light (electric) railway scheme, which 
was briefly reported in our last issue, appears to have caused much 
disappointment. The projected line would be partly within the 
town of Musselburgh and partly in the county. The promoters 
submitted a sealed agreement with the Town Council, who supported 
the application, It was contended that the line would come under 
the Light Railways Act because it would act as a feeder to the 
existing railway company and the western section would tap 
a district which could not be served by the existing railway. 
The applicants were the Drake and Gorham Electric Power and 
Traction (Pioneer) Syndicate, and the Commissioners were the Earl 
of Jersey, G.C.M.G., Mr. G. A. R. Fitzgerald, and Col. Boughey, 
C. S. I. The North British Railway Co. and the Mid-Lothian 
County Council opposed the scheme. Musselburgh Council, 
Inveresk Landward Council, Duddingston Landward Council, 
Elinburgh and Leith Gas Commissioners, and Musselburgh Gas 
Co. acquiesced in the promotion of the order. Mr. Knox, 
who appeared for the promoters, said that the proposed light 
railway would serve Musselburgh and surrounding district and 
bring Portobello into connection with Musselburgh, which was 
now becoming a suburb and pleasure resort of the city of 
Edinburgh, and in the past five years its population had increased by 
between 25 and 30 per cent. The main line projected would run 
from the terminus of the Edinburgh tramway system at Joppa to 
Levenhall, with a branch at the new stone bridge, running by way 
of the Mall to a power station in the neighbourhood of Musselburgh 
railway station. The total length was over three miles. No com- 
plaint was made of the North British Railway Co.'s train service, but, 
unfortunately, the station was in the outskirts of the town, and that 
had retarded its development. The total cost of the undertaking, 
exclusive of the power station and cars, was £32,000. The engineer 
(Mr. W. A. Carter) then submitted plans and technical details. 
He admitted that the Edinburgh Corporation had powers to change 
their cable tramways to electric lines, and that the present promoters 
had reserved right to change to cable traction. He did not think it 
would be a serious competition with the railway company. Mr. R. 
W. Hogarth, electrical engineer and consulting engineer for the pro- 
moters, gave technical evidence as to the sufficiency of the plans. Local 
evidence in favour of the scheme was also submitted. The managing 
director of the promoting company (Mr. J. F. Albright) said the project 
was brought under his notice by people in Edinburgh, who repre- 
sented it as one of great local advantage. If the district was to be 
served, it must be by some cheaper method than cableservice. Their 
receipts would be derived from passengers requiring to be brought 
from Levenhall to the station of the North British Railway ; from 
passengers from the west portion of Fisherrow to the railway ; a 
considerable “pick-up” tratlic along the line of route between 
different parts of the town ; holiday and excursionist trattic from the 
termination of the tramway line at Joppa. With the exception of the 
traflic to Leveuhall it was not competitive with the railway company. 
As a matter of fact the competition wonld be with the Railway 
Company's omnibus, which runs from their station to Levenhall 
at the western extremity of the Musselburgh boundary. Mr. 
Conacher, general manager of the North British Railway Co. 
considered that the tramway was one for passenger traffic pure and 
simple. The train service between Edinburgh and Musselburgh was 
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ample. There were 18 trains each way during eight months of the 
year, and 21 each way during.four months, with extra trains on 
Wednesdays and Saturdays, and whenever traffic required. He 
admitted that since the opening of the tramway service to Portobello 
the railway receipts on the line between the places had not 
diminished but increased, but he accounted for this by the natural 
expansion of the city. In the result the Commissioners reported that 
they were of opinion that the scheme would affect the undertaking 
of the North British Railway Co., and they were, therefore, not 
prepared to give an order. 


Liversedge.— The Council have rescinded their resolution to 
support the British Electric Traction Co.'s electric tramways scheme, 
ana à joint municipal scheme is in the air for Cleckheaton, Heck- 
mondwike and Dewsbury. 


Liverpool—The manager of the tramways (Mr. C. R. Bellamy) 
has been instructed to report upon the desirability of obtaining 
powera to extend the tramways beyond the city boundaries. 

Mariupol (Russia).— This is a growing seaport in the Taganrog 
district, and considerable extensions are being made, chiefly in 
connection with harbour works, &c. Amongst the principal matters 
now under consideration of the local authorities and the Russian 
Government is the installation of the electric light at the port and 
harbour. 


Monte Video. — The Municipal Council have before them various 
projects for the conversion of the existing horse tramways into elec- 
tric lines. No definite decision has yet been arrived at. 


Morecambe.—The Council, which already owns electricity supply 
works, has arranged to purchase the local gas works. 


Newport (Mon.).—The question of adopting electric traction on 
the local tramways is to be reported upon by the borough electrical 
engineer (Mr. C. D. Copland). 

Night Transit Through the Suez Canal.— The powerful and 
very opi electric lighting installation put down from time to 
time by the Suez Canal Co. has unquestionably had much to do with 
the great success of that important undertaking. The captains of 
many vessels, both large and small, that would, but for the electric 
light, slow down to avoid the thronged neighbourhood of the 
approaches to the canal at either end unless navigation at night 
were o are relieved of all anxiety owing to the facilities 
offered by the Canal Company for night transit, and in this 
way the electric light has undoubtedly proved a great boon to ship- 
owners, and a source of much revenue to the Suez Canal Co. In the 
report just to hand of the working of the Company for 1898 it is 
stated that 3,294 vessels —or 94 per cent. of the total number passing 
through the canal—have used the electric light, the mean period of 
transit from end to end of the Canal being 15 houra, 43 minutes. 


Oldham.—The gross revenue of the electricity department for the 
year ended March, amounted to £6,804, and the expenditure to 
£2,243. After allowing for interest and sinking fund there was a 
net profit of £884. The number of units sold was 454,907, an 
increase of 132,704 units over the preceding year. The equivalent 
number of 8 c.p. lights connected was 28,474, an increase of 6,845. 
110 customers were connected during the year, bringing the total up 
to. 323. 


Oldham, Ashton and Hyde Electric Tramway.—Col. Yorke 
and Major Cardew inspected this line on behalf of the Board of Trade 
on Thursday last. 


Oswestry.—The Council have decided on tke recommendation of 
their 5 engineer (Mr. W. C. C. Hawtayne) to purchase the 
undertaking of the Oswestry Electric Lighting and Power Co. 
(Limited), and the task of negotiating the terms of the purchase has 
been delegated to a committee. 

Paris.— The Bois de Boulogne and the Bois de Vincennes are to 
be lighted electrically. | 


Penzance.—The surveyor (Mr. Frank Latham, C.E.) has pre- 
pared alternative electric lighting schemes. In one the whole of 
the borough is included, and in the other only the principal 


thoroughfares. He recommends the low-tension continuous current 


three-wire system. 
Portsmouth.—The accounts of the electricity department were 
pan at the meeting of the Council last week. After allowing 
or sinking fund, interest, &c., there was a net profit of about £2,500, 
and of this sum £1,000 was voted in relief of rates, and the balance 
placed to reserve. 


Private Bill Legislation.—O wing to the arrangement entered 
into between the London County Council and the London United 
Tramways (Limited) as to the introduction of electric traction on a 
portion of the company's tramway system within the area of the 
County of London, the Hammersmith Vestry have now withdrawn 
their opposition to the bill. 

Projected Liverpool-Manches ter Lightning Express Railway 
—The report of the special sub-committee appointed to consider and 
examine Mr. F. B. Behr's proposal for constructing a lightning 
express electric railway between Liverpool and Manchester has been 


issued. A meeting of interested parties was held at Liverpool on 
Wednesday to consider the report, and amongst those present were 
the Lord Mayor of Liverpool, Sir W. H. Bailey, Messrs. W. Mather, 
J. Pythian, C. Petrie (Chairman of the Liverpool Electrical com- 
mittee), and other prominent persons, The sub-committee state 
that Mr. Behr has demonstrated by elaborate practical experiments, 
before competent judges, that his system has stood as severe a 
test, in the engineering sense, as any new invention can be put 
to short of actual application on a commercial scale. The com- 
mercial value of more rapid and frequent inter-communication 
between two such cities as Manchester and Liverpool, limiting the 
time of the journey to twenty minutes, cannot admit of any 
doubt, and such rapid communication by Mr. Behr's system appears 
to be feasible without any greater risks than those of ordinary travel- 
ling. Mr. Behr's estimate of the cost of construction and equipment 
comprises: — Iron work and permanent way £406,237, land and 
buildings £394,750, bridges, culverts and earthworks, £63,000 ; lay- 
ing the line and fencing £20,659, two stations, including sidings, 
platforms, &c., £40,000 ; rolling stock, £32,000 ; making, 4956, 646; 
add for contingencies, engineering, and administration, expenses, 
patent dues or participation in earning, interest during construction, 
and Parliamentary expenses, £310,665, making a total of £1,267,311 ; 
the cost of electric power stations and cables both ways, £220,000 ; 
making the aggregate cost of construction aid equipment 
£1,487,311. The net reccipts are estimated at £175,000 per annum. 
and the working expenses at £70,000. Mr. Behr estimates that 
10,000,000 units of electrical energy will be required per annum, 
which he calculates will be produced at id. per unit. On the basis 
of his calculations, a mileage of 2,000,000 train miles at a working 
cost of £70,000 per annum brings out the cost per train mile at 83d. 
The London and North-Western cost per train mile is 3:4 shillings, 
the Lancashire and Yorkshire 3:3, the Metropolitan 33, the 
London and South-Western 31, the London, Brighton, and 
South Coast 3°1, the Great Eastern 2:8, the Great Northern 
2-7, the Great Western 27, and the Midland 26 shillings. 
The report was adopted, as was a resolution, moved by Mr. Petrie, 
“That, in the opinion of the committee, a scheme for a high-speed 
railway constructed on the mono-rail principle between Liverpool 
and Manchester presents no serious engineering difficulties, and that, 
without committing themselves to the approval of Mr. Behr's scheme 
or estimates, they are of opinion that improved communication 
between Liverpool and Manchester on the lines suggested would be 
of public advantage." i 

Provisional Order Transfer.—The Gravesend Corporation give 
notice of intention to transfer their electric lighting order to the 
Electric Supply Corporation (Limited). Certain powers of repurchase 
are reserved, but there is no pecuniary consideration for the transfer. 

Ramsgate.—The borough engineer has been instructed to report 
upon the advisability of adopting a system of public electric lighting. 
Ramsgate and Margate are the only important towns on the South 
Coast without electricity supply. 

Stoke-on-Trent. — The Parish Council are anxious to adopt 
electric lighting, and have applied to the Stoke Rural Council tor 
their sanction to the erection ot plant on land adjoining the Bucknall 
sewage works, The cost of the installation is estimated at £2,500. 


Tynemouth.—An inquiry was held here last week into the 
application of the Corporation to borrow £34,850 for electric lighting 
purposes. The town clerk (Mr. H. A. Adamson) and the consulting 
engineer (Mr. E. M. Lacey)appearedinsupport of the application. Mr. 
Adamson explained that the Council resolved to borrow £33,000 for 
the erection of electricity supply works, but they had previously 
applied for £1,850 for the purchase of land for a station site, and as 
sanction to borrow the latter sum had not yet been received, the 
amount was included in the present loan. An agreement was entered 
into in December last with the British Electric Traction Co. for the 
supply of current to the tramways from Prudhoe-street to Tyne- 
mouth, and an extension was in contemplation to Whitley. Mr. 
J. H. Edwards, representing two firms of ratepayers and large 
employers of labour, supported the application. He said if a satis- 
factory arrangement could be made as to the cost and efficiency of 
the electric light his firms would not only adopt it for their docks 
and works, but would probably go further, and use electricity as the 
motive power for their pumps, &c. There was no opposition. 


Wallasey.—The Council is about to apply for sanction to borrow 
£18,500 for electric lighting extensions. The loan will be applied as 
follows :—Buildings £1,225, two direct-current steam dynamos 
£7,500, accumulators and booster £1,500, switchboard and connec- 
tions £850, workshop and stores £3,500, tools £750, two dwelling 
houses £600, economiser £750, cooling tower £775, overhead crane 
£250, additional land and contingencies £500. 


Wrexham.—Reports on the electric lighting question have been 
Pe by Messrs, W. H. Trentham and G. R. Peers, and it has 
een decided to engage both gentlemen as joint engineers for the 
projected electricity works, The Council's seal has been attixed to 
the agreement with the Drake and Gorham Electric Power and 
Traction Co. relative to the introduction of electric traction on the 
local tramways and for the extension of the lines. 
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PATENT RECORD. 


The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any arad- 
able information in connection with Patents, Designs and Trade Marks may 
be obtained. 


APPLICATIONS FOR PATENTS. 


NoTE.— TÀe undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. The names within 


parentheses are those of communicators of inventions. 


When complete speci- 


fication accompanies application an asterisk is affixed. 


6,847, 
6,873. 
6,883. 
6,886. 
6.894. 
6,947. 


6,960. 
6,963. 
6,992. 
7,001. 


7,005. 


7,041. 
7,105. 


7,144. 
7,179. 


7,204. 
7,277. 


7,284. 


7,521. 


1,526. 
7,589. 


7,945. 


7,364. 


7,571 


7,415. 


7,416 


1,421. 


7,445 


7,466 
7,479 


1,923. 


7,527 


March 30, 1899. 


L HinsER. Germany. A safety device for contact-rods of elec. 
tric cars with overground line.* S 

P. PnEsTWICH. Manchester. Improvements in or relating to 
accumulators or secondary batteries. 

M. Orro. London. Improvements in apparatus for the produc- 
tion of electric discharges.* 

F. Bathurst. London. A new or improved system of wiring 
electrical installations.“ 

J. S. TowNsEND, H. A. WILSON and J. A. McCrEtLLAND. London. 
Improvements in or relating to electrical measuring instruments. 

A. Wyprs and G. Weissmann. London. Improved method of 
and apparatus for transforming continuous electric currents into 
continuous currents of different voltage. 


April 1, 1899. 

H. Gonsarr. London. Improvements in electric arc lamps. 

H. M. Darran. Manchester. Improvements in electric cut-outs. 

W. SCHLOESSER and H. MoERES. Germany. Improvements in 
switching contrivances for two electrie incandescent lamps con- 
nected up together. 

A. E. SEGNITZ. Birmingham. New or improved means for cutting 
down the current in incandescent electric lamps. 

P. M. Justice. London. Improvements connected with electric 
storage batteries. (The Pope Manufacturing Co., United States.)* 


April 4, 1899. 
G. St. J. Day. Manchester. Improvements in electric arc lamps 
A. ORLING and C. G. G. BRAUNERHJELM. London. Improvements 
in apparatus for controlling the reversing mechanism employed in 
telegraphing and the like by means of electrical rays or waves. 
(Date applied for under Patents, &c., Act, 1883, Sec. 103, Feb. 27, 
1899, being date of application in Sweden.) 


April 5, 1899. 

H. Schurz. London. A new or improved electric apparatus for 
automatically regulating the physical condition of gases and liquida." 

D. V. RIORDAN. London. Improvements in long distance electrical 
signalling. 

April 6, 1899. 

J. READMAN. London. Improvements in electric motors and acces- 
sories in connection with coin-freed and other electricity meters. 
H. Aron and Aron Evectricity METER (LIMITED). Liverpool. 
Improvements in or connected with apparatus for measuring and 

recording electric currents.“ 

L. J. M. Darveav. London. Improvements relating to tele- 
graphic, telephonic and like systems and to automatic switching 
apparatus therefor. (Date applied for under Patents, &c., Act, 
1883, Sec. 103, October 10, 1898, being date of application in 


France.) 
April 7, 1899. 

W. A. Gent. London, Improveinents in secondary battery plates, 
grids and the like. 

C. ADAMS-RANDALL. London. Improvements in electric telephony. 

E. Tnowr. London. Method of operating type-writing, com- 
posing or similar machines, by means of electro-magnetism.* 

C. ADAMS-RANDALL. London. Improvements in multiple-contact 
telephone transmitters and the battery circuit or circuits relating 
thereto. 

H. KuNEKELMANN, C. E. Francots and C. R. Lousrey. London. 
Improvements in or relating to means for controlling and indi- 
cating the supply of electrical energy. 

April 8, 1899. 

G. K. B. ELPHINSTONE. London. Improvements in electric safety 
devices. 

J. B. Cary and M. Cary, 
cooking apparatus. 

G. HooKHaM. London. Improvements in electricity meters and 
in prepayment mechanism for the same. 

I. Imray, London. A correcting transformer for simple or 
polyphase alternating electric currents. (La Société Anonyme 
pour la Transmission de la force par l Electricité, France.) 

P. HaMILTON. London. Improvements in electric switches. 

April 10, 1899. 

T. D. DuNpas. London. An improved electrical switch. 

P. M. Justice. London. Improvements in secondary batteries. 
(The Preiss Electric Storage Syndicate (Limited), South Australia.)“ 

E. DuNAND. London. An improved clip for shades for electric 
lamps, candles, or other illuminating devices. 

J. MArrhlas. London. Improvements in thermo-electric batteries 
or piles.* 


London. Improvements in electrical 


7,577. 
7,579. 
7,580. 
7,584. 
7,589. 
7,618. 


7,641. 


7,650. 
7,654. 


7,656. 


7,680. 


7,756. 
7,776. 


7,785. 
7,800. 


7,814. 
7,863. 
7,888. 


7,885. 
7,892. 


April 11, 1899. 

A. BArLANCE and S. A. Jerrerson. Hull. A new or improved 
method and apparatus for operating contacts for electric traction. 

J. Lippe. Glasgow. Switching apparatus for controlling the 
distribution of electricity. (J. Cloos, United States.)“ 

J. Lippe. Glasgow. Switching apparatus for controlling circuits 
(J. Cloes, United States.)“ 

CROMPTON AND Co. (Limitep) and H. W. W. Dix. 
Improvements in electric switches, 

J. A. FLEMING. London. Improvements in the construction of 
electric arc lamps. 

C. D. ABEL London. Electrical apparatus for diminishing the 
apparent self-induction of alternating current circuits and 
capable of beiog used in lieu of condensers, (La Societé 
Anonyme pour la Transmission de la Force par L’Electricit, 
France.) 

P. H. Core and B. Cones. London. Improvements in Hertzian 
wave telegraphy to enable signals to be transmitted to any 
distance by means of interinediate relay stations. 

H. A. Knight. London. Improvements in or relating to sockets 
or connections for electric light fittings. 

W. Du Bois Depp. London. A method of and apparatus for 
starting alternating current electro-motora or bringing them up 
to «ynchronism.* 

R. E. CARROLL. London. Improvements ia current-collectors for 
electrically-driven vehicles.* 

April 12, 1899. 

C. H. OrronD and A. C. BanrigLD. London. Improvements 

relating to galvanometers and the like electrical instruments. 


April 13, 1899. 
Sir W. Arrot and T. B. Murray. Glasgow. 
magueto-elect rie generators or dynamvs.* 
D. M. Drake and J. M. GonuaM. London. An improved method 
of adopting existing fittings for the electric work. 
A. B. WEBBER. Leytonstone. Automatic electric time switch. 
H. G. Carrugor, London. Improvements relating to fusible 
electric cut-outa, (C. E. Peebles, Orange Free Sta'e.) 


April 14 1899. 

J. S. RICHARDSON. Birmingham. Quick action reciprocatiug 
motion chiefly for making and breakiny electrical circuits. 

F. M, F. CAZIx. London. Improvements in electric ineande cent 
lamps and in their manufacture. 

W. H. WHutraTLEY. London. Improvements in vehicles electric- 
ally propelled from a line conductor. (D. G. Stoughton, United 
States).“ 
H. II. LAKE. 
electric sparks. 

E. W. JUNGNER. 


London 


Improvements in 


London. Improvements in apparatus for producing 
(A. R. Shattuck, United States.)“ 
London. Improvements in electrical batteries. 


SPECIFICATIONS PUBLISHED. 


Norz.—All Specifications can now be obtained at the uniform price of 
8d. each. 


2,904. 


7,467. 
7,905. 
1,961. 
8,215. 
8,275. 


8,276. 
8.211. 


8,218. 


8.571. 
10,618. 


11,175. 
11,290. 


11,302. 
11,526. 


11,426. 
12,268. 


12,461. 
12,562. 
12,774. 


12,784. 
12,839. 


13,325. 
13,680. 


1898. 


Linotype Co. (LIMITED), Peace and Barr. Electric heating and 
melting, specially applicable t» the metal pots of linotype 
machines and the like. 

Bett, Means applicable for use in operating electrically 
illuminated signs, advertising media or the like. 

SOULÉ. Electric switches. 

Wiuson. Electric switches. 

OPPENHEIMER, Electric bella. 

OPPENHEIMER. (Actien-Cresellschaft, Mix and Genest.) 
ciators for telephone systems. 

OrpENHFIMER. Primary batteries. 

OPPENHEIMER. (Actien-Gesellschaft, Mix and Genest.) Keys or 
switches for multiple switchboarda. 

W. T. HEvLEY'Ss TELEGRAPH Works Co. (LIMITED) and STRANG 
Fuse box for electric light cables. 

BorchEr. Electromagnets. 

PiLLiNGER. ^ Indicating and recording apparatus for use in con- 
nection with electric meters. 

CALLOW AND Eck. Switches for electric circuits. 

P. R. JACKSON AND Co. (LIMITED) and MBNSING, 


Annun- 


Electric arc 


lamps. 

Brier, Electrical switches. 

STURGE. Adjustable cord reels for electric leads and other sim ‘lar 
purpose’, 

BrouGHAaM AND Bersey. Electrically propelled vehicles. 

Wise (Aluminium-Industrie  Actiengesellschaft) Insulating 


means for electric furnaces. 
TowLE. “Tendera” for electrical and other tramicars, motor-cars, 
and such-like vehicles. 
Fawcett, Preston AND Co. (Limitgp) and MarTTHEY, Electric 
motors and the transmission of power therefrom. T 
REkDFPERN (Falk). Electric railways on a sectional conductor 
system. z 
STEELE. Electrical rheostats and resistances. , 
Siemens Bros, AND Co., LIMITED (Siemens and Halske, Alstien- 
Gesellschaft.) Electric glow lamp fittings. 27 
HARTNELL. Means for ventilating enclosed or partially enclosed 
electric motors. l 
Haktand CLARK. Secondary electric batteries or accumulators, ^ 
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17.8835. Booker. Are lampe. 

18,907. BLANCKENHORN. Electric switch device for the temporary lighting 
of staircases, floors, cellare, and the like ; also for indicating the 
heating of shafts and bearings and for fire-alarms. 

21,216. LomMBARD-GERIN, Trolley for taking electric current applicable to 
the electric traction of vehicles, boats and the like. 

21,524. Wortaston and KENNEDY. Electromagnetic variable-speed and 
clutch gearing. 

22,544. DELAVAN and Brerat. Electric arc lamps. (Date applied for 
under International Convention, March 24, 1898.) 

25,183. Srungg. Electrical switches. 

25,217. EcHTERMEYER. Production of electric currents. 

25.670. KINRAIDE. Electrical induetion apparatus. 

26,649. SiEMENS Bros. AND Co. (LiMiTED) (Siemens and Halske Aktien- 
Gesellschaft). Apparatus for simultaneously actuating from one 
point the controlling switches of the several electrical motor cara 
of a train. 

26,950. Prizesmann. Automatic telephone exchange and means relating 

thereto. 


1899. 


2.654. Josern. Electric switches. 

2,745. CALLAWAY. Conduits for electric wires or cables. 

2,825. CLAnEMONT and Royce. Signals to indicate the approaching 
exhaustion of the carbons in electric arc lamps. 

2,956. SiemENS BROS. AND Co. (LIMITED) and WILSON. 
controlling electric motors. 

2,971. BAGLEV. Are lampe. 

2,994. RZEPKA. Electric arc lamps. 

5,182. Cospict. Charging stand and contact for storage batteries. 
(Date applied for under International Convention, July 18, 1898). 

3,189. WirHycoMBE. Electric insulators. 

3,387. Winstow. Trolley apparatus for use in connection with electric 
traction. 

3,735, BoncHEns. Method of and apparatus fer utilising the waste gases 
and heat from electric furnaces. 


Apparatus for 


COMPANIES’ MEETINGS AND REPORTS. 


— 
West India and Panama Telegraph Co. (Limited). 


The forty-fourth ordinary general meeting of this Company was held 
on Tuesday, at Winchester House, Old Broad.street, E.C., Mr. WiLLIAM 
ANDREWS (Chairman) presiding. ö 

The MANAGER and SECRETARY (Mr. R. T. Brown) read the notice 
calling the meeting and als» the minutes of the last meeting. The report 
and accounts were taken as read. 

The CHAIRMAN : Gentlemen, I was fortunate enough when we had the 
pleasure of meeting last year to be able to tell you that we were going 
to have a big balance for the period under review, and I am glad to say 
that that has proved to be the case. The receipts for the half-year 
ended December 31, 1893, are £51,957 as compared with £32,228 for the 
corresponding period of 1897, thua showing an increase of £19,709, and 
this in spite of certain losses in subsidies which, from time to time, have 
taken place, amounting, during the past half-year, to £1,151, and in spite 
also of the loss of some £800 or £900, owing to other causes. Well, gentle- 
men, we must all wish that the rea:ons for this large increase had been 
different. Of course, the whole thing is owing to the unfortunate Spanish- 
American war. Well, now, this augmented receipt, although ao sa'is- 
factory, does not “pan out," if I may use the words, so large as 
come of the shareholders calculated that it would do. Nevertheless, it 
is the largest amount that we have ever had the good fortune to deal with, 
and shareholders will remember that, at the last meeting, we were 
particular in giving them several words of caution, more especially as to 
the uncertainty of the estimates of traffic as telegraphed over from the 
other side, as shown by the accounts ended the previous half-year. I said to 
you then, by way of illustration, “ You will have noticed, for instance, in 
the report that we show au increase of £5,733, but in the accounts, as far 
as they have since been ascertained, they only show an increase on 
balance of some £1,400." There, you see, is a very material difference. 
Of course, the figure of the receipts is an estimated one, which is sent by 
wire, and the last figure shows the state of the accounts a3 they actually 
worked out. You will, no doubt, remember that, in addition, large 
reductions were made, in January, 1893, and that other considerable 
reductions have been made from time to time during the last half-year. 
These further complicated the accounts, Then the competitive routes 
caused additional changes and interference, and again, further complica- 
tions were caused by interruptions and deviations of correspondence and 
the uncertainty of the routes messages were taking. As I said, at the 
same meeting, although the estimate remained uncertain, “ upon the whole, 
we thought that it was the best plan to take the old figures as 
being the best available, and to correct, as nearly as we could, when the 
returns enabled us to do so." In further commenting on the receipts 
of the current half-year—tha* is, the period now under review —I said, 
Now gentlemen, I come to the receipts estimated for the current half-year, 
and although they are subject to correction the same as for the half-year 
ended June, I think it will be found that they will show a very considerable 
augmentation as compared with 1897." So, you see, we all along drew 
attention to the uncertain character of the estimates, and we showed that 
they were not to be «depended upon, and that they were only adopted 
as the best system under the circumstances. We had no actual facts to go 
upon, and consequently we assumed the old averages, This is the reason 


why the accounts, although eminently satisfactory, work out less in 
amouut than the estimates wired over. But I may sav that, after all, the 
position as stated may work out, and prove ultimately to ba more favour- 
able than the figures before you to-day indicate. We have been considering 
the question of telegraphing over the estimated receipts. So long as there 
was substantial accuracy—and I am afraid you will say from what I have 
told you, even rather longer—we have continued this, but ever since the 
numerous reductions of rates, the war, and the opening of new routes, 
the product per word has been very variable and uncertain. Since the 
close of the war our receipts will compare with that period of intlated 
revenue, and without giving rise to inaccuracies just as misleading as our 
present system, we cannot see our way to get over the ever-varying 
product, the uncertainties and the fluctuations. We think, on the whole, 
that we shall have to suspend, in the best interests of the shareholders, 
the publication of these inaccurate estimates for a period, at all events 
until more settled conditions may be reached. 

Well, gentlemen, I now come to the expenses of the half-year, 
and they will not keep us long. They were somewhat higher in the period 
under review than in the corresponding period, namely, £4,671. That is 
accounted for by repairs to cables, depreciation of ships, increased 
maintenance owing to the hurricane,—because we are not yet over that 
period in the report we are now considering, or over the war period either— 
and donation to the hurricane fund account for just £2,900. Income tax 
takes £295 more, new apparatus £242, salaries and wages, owing to 
increased work that had to be dealt with, £500, and finally travelling and 
general items account for the small balance that remains. The result 
is that we are enabled to recommend the usual dividend on the Preferred, 
and 2s. 61. per share, free of income tax, on the Ordinary shares for the 
half-year, making, with 1s 6d. last half year, already paid, a total for 
the year on the Ordinary shares of 4s. a share, leaving £4,920 to be 
carried to the current account. Now, the highest dividend that we have 
been able to declare on the Ordinary shares for any year since 1890 has 
been 2s., and that on only one occasion—in 1896. The average over the 
period of just 10 years ending 1897 is only 1s. ld. per share. Well, tl is 
year you are getting 4s., so we think that, on the whole, it is a satis- 
factory difference in the right direction. Unfortunately, the whole of 
this large increase was earned owing to the Spanish-American war, 
and it is impossible to forecast what the future traffic will be now 
that that war is, happily, passed. So far, during the current half. 
year, there has been a falling off of both words and money in the 
messages exchanged with British West India Islands—namely, Jamaica, 
St. Kitts, Antigua Barbadoes, and Demerara, and an increase with the 
foreign islands in the West Indies Porto Rico, St. Thomas, St. Croix and 
Colon. Our revenue has been improved owing to interruptions of other 
lines, but the entire position is so fluctuating and so obscure that no 
reliable calculation can be made. Of course, the great changes that have 
taken place are quite recent; so far as the history of nations go perfectly 
nil. It is only a few months ago since the change took place in the owner- 
ship of Cuba and Porto Rico, and so on, and we shall be practically unable 
to form any sound judgment as to the future until the new inter-Colonial 
and international relations have resumed a more normal condition. It is, 
however, discouraging, notwithstanding the large reductions made in 
the tariffs more than twelve months ago that there should not only ba no 
increase in the number of words exchanged with the British Islands, but 
an actual decrease. I can understand a decrease in mioney, but a 
decrease in the number of words exchanged in face of the large reductions 
made in the tariff is another thing. "This appears conclusively to show that 
unless the British West India Islands are afforded substantial encourage- 
ment they will fall behind in the race, even as compared with the 
other West India Islands which are not British. None of us, I am sure, 
are lacking in patriotic feeling, but you cannot help s2eing that one and 
two make three, and if we do see that the British West India Islands con- 
tinue to go backwards, whilst other islands in the West Indies go forward, 
the conclusion we shall arrive at will be rather unpleasant. However, this 
shows clearly that, whatever your tariff may be, you cannot have an active 
telegraph with a sluggish, stagnant, or retrogressive commerce. I am 
afraid this is what we are getting now in connection with the British West 
India Islands, and that we shall continue to do so until the Government 
come forward with some remedial measure of an important character so as 
to place these islands in a very different position to that which they 
occupy at present. Looking at the fact, which was brought home to us 
that the shareholders wanted a decent dividend this balf-year, and the 
provoking uncertainties of traffic and revenue, there could be no question 
just now, however desirable in the abstract, of the formation of dividend 
reserves. 

The action brought against us by the Cuba Company for exchanging 
messages with other lines of telegraph, instead of exchanging exclu- 
sively with that Company, which they claimed to be contrary to the 
existiug agreement, will come before the courts of law in due courae, and 
the ultimate decision of the judges will be binding alike on them and us. 
The matter being sub judice I can make no comment on it. We can only 
abide the event. I may, however, say that the agreement in question 
dates back before the present Board was elected. 

The proper and formal ateps to obtaiu the recognition of our concessions 
by the American Government have been taken, and our Government, after 
considering our case, has decided to make friendly representations in our 
favour to the American Government. 

I now move the adoption of the Directors“ report and the payment of 
the dividends proposed therein. 

Mr. HENRY HOLMES seconded the resolution. 

Mr. W. H. BIRKS said he would be pleased to have some explanation of 
the words “ less reserved fer contingent liabilities," in the item of messages, 
subsidies, &c. No doubt the Board had acted prudently in reserving the 
particular amount, whatever it might be, but he thought shareholders 
would like to know what it was for. Perhaps it would help to explain the 
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discrepancy between the published and the actual receipts. He did not 
think the Chairman had taken any pains to put tle position of the Com- 
pany before them in too rosy a hue, because, if he had wished to do so, he 
might have laid stress on the large reserve fund, and pointed out, more- 
over, that whereas the securities stood in the books at £144,000, they were 
worth to-day £168,000. [Mr. Bleckly: '*£170,000."] He did not know 
why the auditora should refuse to allow securities to be written up 
periodically—he did not say annually—when they had become established 
ata higher price than their cost. An ordinary trader valued his stock-in- 
trade at its value when he closed hia books, and there seemed to be no reason 
why the same principle should not apply to securities of a high-class 
character. If that were done, this Company would show an increased 
reserve of £24,000. When he compared the present position of the 
Company with what it was about 20 years ago, he considered that the 
Board had done wonders. The Company's system was now as perfect as 
that of any cable company. Many of their lines had been duplicated, they 
had two ships, and, in answer to Mr. Bleckly, he would say that the 
Directors had been by no means dead to the shareholders’ interests. He 
had been so impressed with what the present Board had done, that he had 
come to the meeting with the intention of proposing that they should be 
voted 100 guineas each in recognition of their services. 

Mr. BLECKLY and Mr. JOHN NEWTON supported the proposal. 

Mr. LAMBERT asked whether the Company's business with Cuba was 
appreciable, as compared with the other islands, and whether the cession 
of Cuba to America would, in the Board's opinion, lead to an intlation of 
business in that quarter! 

The CHAIRMAN: No, Cuba does not come into our system to any 
large extent. It is Porto Rico that we expect to get the mot from, and 
there has been already au increase there, aud we believe that the foreign 
islands generally will be giving us increased traffic. Of course, we cannot 
gay whether that will be neutralised by falling off in the traffic with the 
British islands. With regard to the periodical valuation of the reserve 
fund, that is, of course, a big question, and there are pros and cons. Some- 
times securities are up and sometimes they are down, and it would be 
rather a nasty thing if we valued up our fund and then the price of the 
securities dropped. Any shareholder can, of course, estimate for him- 
self what the securities are worth. As to the amount reserved for 
contingent liabilities, I may say that it consists of items which came into 
our estimates as telegraphed over, but they are of a character that I 
cannot ear-mark for several reasons. 

‘The motion was carried unanimously. 

Mr. W. Andrews was re-elected as a Director, and a sum of £100 was 
unauiinously voted to each of the Directors, as proposed by Mr. Birks. 
After the re-appointment of the auditora í Messra. Deloitte, Dever, Griffiths 
and Co.) a vote of thanks to the Chairman terminated the proceedings. 


Harrow Electric Light and Power Co.(Limited). 


The report of the Directors states that the Company’s business has 
continued to increase very satisfactorily, the equivalent of about 2,715 
8 c.p. lamps having been connected in 1898 against 1,540 in 1897. At the 
end of 1897 there were 87 consumers connected, with the equivalent of 
5,435 lamps, and in 1898 145 consumers with 8,150 lamps. In the first 
quarter of 1899 the equivalent of about 823 lamps have been connected. 
The remainder of the buildings of Harrow School were wired during 1898. 
The output for 1898 was 79,419 units sold, against 50,109 in 1397. The 
receipts (including meter and installation rents, &c.) amounted to 
£2,786. Os. 4d. in 1898, against £1,730. 3s. Id. in 1897. To meet the 
steadily rising demand another boiler has been ordered. After careful 
consideration the Directors determined to make a reduction in the price of 
current a3 from Lady Day, 1899, from 8d. to 7d. per unit, the consumer 
having the option of adopting the demand indicator system and being 
charged at 8d. per unit for the number of units corresponding to a 
consumption at the rate of bis maximum demand for two hours a day 
during the Christmas and Lady Day quarters, and one hour a day during 
the Midsummer and Michaelmas quarters, and at 6d. per unit in excess of 
that number. Various extensions of the mains have been carried out, 
including an additional feeder for the Greenhill district (cost £2,750). 
Consumers still avail themselves readily of the system of wiring on rental, 
and in the year 1898 34 customers had their houses so wired. 

At the end of 1898 the share capital up to £19,950 was taken up, and 
the Directors offered the last £5,000 for subscription. £1,300 of this 
amount were taken up in 1899, and there was only £3,750 now available. 
The capital expenditure at the end of 1898 was £35,916. 12s. 10d., and in 
consequence of the increase of the Company’s operations, further expendi- 
ture will shortly be necessary. An additional boiler is wanted to meet the 
demand in the autumn, and another steam dynamo will be required in 
1900. The chief capital outlay is, however, caused by the continually 
increasing demands for the extension of mains and house installations. 
The Directors propose to increase the authorised capital by £10,000, and 
of the whole capital so authorised an amount not exceeding one-third may, 
in the discretiou of the Board, be constituted Four and a-Half per Cent. 
Preference Shares. If the resolutions emlodying these proposals are 
carried, the Directors propose to issue £1,400 of such Preferential sbares 
at once. 

As the result of the year's working, after paying interest on debentures 
and mortgayes, there is £716. 7s. 6d. available for dividend, and the 
Directors propose to pay off and write down certain items of capital 
account, and to pay a dividend of 23 per cent., absorbing £449. 78. 9d., 
leaving £14. 13. 11d. to be carried forward. 

CASTNER-KELLNER ALKALI CO. (LIMITED).—The third annual genera] 
meeting of this company was held on Tuesday, The Chairman (Mr. Win, 
Mather) said that there was not much in the report that required explanation. 


The complete installations which were undertaken at the formation of the 
company had been put to work, the last section of 1,000 H.P. having come 
into operation towards the close of March. The Directors were more than 
satisfied with the result of the process. It did not depend for success only 
on the patents which they held ; but during the last three yeara improve- 
ments which were not patentable, but of great value, had been discovered, 
and they should derive benefit from them in time to come. He was 
satixfied that, notwithstanding the very low prices of their products 
on the market, the experience they had gained, and were gaining, 
would enable the company to make fair returns. As to the action ayainst 
the Commercial Development Corporation, the Directors were not much 
concerned with the recent judgment of the Court of Appeal reversing 
the original judgment of Mr. Justice Bigham, which was in their 
favour. They hai been advised to appeal to the House of Lords, in 
order to have the matter finally decided, and were doing so. The 
developments of electrolytic chemistry and electrolytic processes 11 
connection with the alkali trade had not yet entered upon any large 
commercial application, and considering that they had the atart in that 
line of manufacture, and judging from their experience to date, could carry 
it on ata cost price less than by any other known]process, they had notbing 
to fear. They had powers to borrow £100,000 on debentures ; had issued 
those debentures at 5 per cent., terminable in three years. The Directors 
desired to receive power to convert that issue into a larger one of 
£150,000, at a lower rate, and to make it of more permanent 
character. They had from time to time to avail themselves of certain 
discoveries which they or their allies in Germany and America largely 
developing the production from their plant without entailing any 
very large amount of extra expenditure, aud in order to be able to 
favourably meet conditions of that kind, and avail themselves of anything 
that might seem to add to their profits, the Directors strongly advised the 
issuing up to the extent of £150,000 mortgage debentures at the most 
favourable rate of interest that could be obtained. The resolution was 
agreed to. A dividend was declared at the rate of 8 per cent. per annum 
for the half-year, and the Directors were authorised to raise £150,000 on 
mortgage, or by the issue of debentures or debenture stock, at such rate of 
interest and on such terms as the Board might decide. 


HAMBLET'8 BLUE BRICK CO. (LIMITED).—A meeting of the share- 
holders of this company was held last week. The chairman and managing 
director (Mr. Joseph Hamblet) said that that was their first ordinary 
general meeting. The business of the company bad more than justified 
the anticipation held out in the prospectus. The net profits for the year 
amounted to £11,724. 12a. 10d., after deducting for repairs, renewals, aud 
depreciation, £3.876. 17s. ; directors’ fees, £1,050 ; and debenture interest, 
£1,959. 193. 8d. Interest on the Six Per Cent. Preference shares bad been 
paid, and the Directors now proposed to pay 10 per cent. per annum on 
the Ordinary shares, to place £2,000 to reserve fund, and to carry forward 
£1,097. 17s. 7d. The Directors announce that a new development is being 
introduced into the businesa, which they have every confidence will prove 
a great success, and materially add to the earning power of the company. 
They think at the present time it would be unwise to divulge their plans. 


NORTHAMPTON ELECTRIC LIGHT AND POWER CO. (LIMITED).—At 
a meeting of this company the chairman (Mr. Thornton) stated that since 
the commencement of the year the equivalent number of lamps connected 
or applied for (including motors) were 3,339 to 24th ult., against 1,977 
during the whole of last year. The units sold during April exceeded the 
total for the corresponding month of last year by 424 per cent. Large 
extensions of the mains had been ordered, especially in the north-eastern 
quarter of the town. The company have acquired a large piece of ground 
adjacent to their generating station for extensions. A resolution was 
passed approving of the issue of 7,000 five per cent. cumulative Prefer- 
ence shares, to be allotted to applicants fora like number of Ordinary shares. 


SOCIETE INDUSTRIELLE DES TELEPHONES,—The Directors’ report for 
1897-98 states that during that period the Brest-Cape Cod submarine 
cable was laid, and that about 25 words per minute can be transmitted 
through the cable, which weighs 9,250 tons, and is 6,120 kilometres in 
length. The shareholders have approved the report and decided upon a 
dividend of 18f. per share of 500f. for the year. 


NEW COMPANIES, STATUTORY RETURNS, &. 


— — 

D. H. BONNELLA AND SON (LIMITED). —'This company was registered on 
May 25, with & capital of £15,000, in £1 shares, to acquire the businesa 
carried on at 58 nnd 60, Mortimer-street, W., and 43, Kirby-street, Hatton- 
garden, E.C., under the style of D. H. Bonnella and Son, and to carry on 
the business of ivory, bone and wood turners, electrical, mechanical and 
general engineera, &c. The first Directors are David H. Bonnella and 
Albert J. Bonnella. 


ELECTRICAL INDUSTRIES (LIMITED).— This company was registered 
on May 19, with a capital of £5,000, in £1 shares, to construct, equip, 
maintain, work, develop, and control electric lighting, telephonic, tele- 
graphic and power supply works, railways, tramways, markets, &c. The 
first subscribers (with one share each) are: —E. F. Cossor, L. B. Feeny, 
A. E. Spearman, W. Moore, A. E. Cossor, J. H. Goldsmith and F. H. Hurdle. 

ENGLISH ELECTRO-METALLURGICAL CO. (LIMITED). —This company 
was registered on May 20, with a capital of £700,000, in £1 shares(300,000 
six per cent. cumulative preiereuce), to acquire the business of Elmore's 
Patent. Copper Depositing Co. (Limited), Elmore’s Wire Manufacturing 
Co. (Limited), Elmore’s American aud Canadian Patent Copper Co. 
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(Limited), and Elmore's Foreign and Colonial Patent Copper Depositing 
Co. (Limited), and to carry on the business of metallurgists, metal workera, 
electricians, suppliers of electricity, electrical and mechanical engineers, 
and manufacturers of, and dealers in, electrical apparatus. The first 
subscribers (with one share each) are: William Dunn, G. F. Schmettau, 
C. W. Longman, W. Boyes, A. H. Wynne, H. Mason, and W. Read. The 
first Directors are: The Marquis d'Hautpoul, Daniel Bethmont, Arsène 
Chaumier, Arthur Demmler, Frank E. Elmore, A. Stanley Elmore and 
Lewis J. Firth. 


MECHANICAL AND ELECTRICAL POWER CO. (LIMITED).— This com- 
pany was registered on May 27, with a capital of £5,000, in £1 shares, to 
carry on the business of electrical and mechanical engineers, electricians, 
suppliers of electricity, electrical apparatus manufacturers, &c. The sub- 
scribers are :—W. G. Blakiston, H. J. Bailey, A. Michelson, W. Chapman, 
F. W. Braithwaite, E. T. McCarthy and G. W. Mollet. 


NALDER BROS. AND THOMPSON (LIMITED).—This company was 
registered on May 19, with a capital of £20,000, in £1 shares (of which 
10,000 are £6 per cent. cumulative preference), to acquire and carry on 
the business of electrical and mechanical engineers and manufacturers of 
ammetere, voltmeters, wattmeters, automatic accumulator switches, pole 
indicators, switchboards, distribution boards, circuit switches, fuses and 
resistance frames, now carried on by Messrs. Francis H. Nalder and Ernest 
Thompson, at 34, Queen-street, London, E.C., under the style of Nalder 
Bros. and Thompson. The first subscribers (each with one share) are :— 
Francis H. Nalder (engineer) Ernest Thompson (engineer) E. T. D. 
Wilson, A. L. Collins, B. Wild, E. J. White, and V. Page. The first 
directors are Messrs. Francis H. Nalder and Ernest Thompson. 

THE SHANGHAI TRAMWAYS SYNDICATE (LIMITED).—This syndicate 
bas been registered with a capital of £5,000, in £1 shares, to construct and 
work tramways in China or elsewhere. 


CITY NOTES. 


— 

MEMORANDA.—Bank rate 3 per cent. (since Feb. 2, 1899). Price of 

silver 28d. per oz. (June 1). Consols (24 per cent.) 109—109] xd for 

money, 109,5,— 109 s xà for account; 24 per cent. 105—105] xd (June 1). 

Stock Exchange Settling Days: Consols, July 5; Stocks and Shares 

Continuation Days, June 13 and 27; Ticket Days, June 14 and 28; Pay 
Days, June 15 and 29 ; Mining Share Carry over Days, June 12 and 26. 


ACCRINGTON CORPORATION STEAM TRAMWAYS CO.—The Directors 
of this company have entered into an agreement with the British Electric 


Traction Co. for the sale of their tramways at £56,000, equivalent to 
£10. 10s. per £10 share. 


CLONTARF AND HILL O' HOWTH TRAMROAD CO- This company, 
which has an authorised share capital of £50,000, in £10 shares (and 
borrowing powers £25,000), have this week invited applications for the 
whole of the share capital. 

ELEKTRA MAATSCHAPPIJ VOOR ELECTRICET (AMSTERDAM).—A 
dividend of 64 per cent. has been declared for the past year, against 6 per 
cent. for 1897. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
appointed Thursday, June 8, as à special settling day in 57,500 Ordinary 
£10 shares (£2 paid), Nos. 22,501 to 60,000 of the City and South London 
Railway Co. „ The shares have also heen ordered for quotation in the 
Official List. The committee has also been asked to appoint a special 
settling day in the further issue of £50,000 Three and a-Half per Cent, 
First Mortgage debentures of the Westminster Electric Supply Corporation 
(Limited). 

TELEGRAPH MANUFACTURING CO.—The transfer books are closed from 
May 29 to June 12 inclusive. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


t 2 
49 


Week | 3 | Inc, | NO | 44 4 
Line. t — ——G 
ended 8 or Deo. weeks! Amount. Na 
1899 £ £ £ £ 
Birmingham Tramways. May 27 |4,510 !-- 359 20| 82,261 |+ 6,857 
Blackpool Corporation.. „ 25 | 829 ＋ 655 8! 2,775 |pF 908 
Blackpool and Fleetwood „ 27 1,435 | ... 21| 6,483 e 
Bradford Corporation... „, 28 | 879 T 41 11,736 sale 
Bristol Trams & Carriage „„ 26 | 5,817 71,164 21 56,750 |+ 4,264 
City & South London Ry.“ ,, 28 912 — 100 22 23,270 |+ 592 
Dover Corporation ..... „ 27| 2141+ 67 8| 1,414 " 
Dublin United ......... „ 26 1,056 |-- 482) 21 14,695 |+ 5,250 
Glasgow Corporation ...| ,, 27 |9,104 + 952 jos 
Liverpool Corporation 
Aigburgh Vale Route „ 20 441 ` 4i 1,702 as 
Dingle Route „ 20 238 27 12,905 T 
Prince’s Park Route...| „ 20 | 377 | ... 18 6,036 ; 
Liverpool Overhead Rly. „ 28 1,825 + 413' 22 30,139 |- 573 
*Sheffield Tramways..... | „ 20 1, 502 |+ 537| 21! 26,199 |+ 6,237 
*South Staffs. Trams...... „ 26 948 + 347) 21|15,265 '+ 819 


* Partly electrica]. 


ELECTRICAL COMPANIES' SHARE LIST. 


PREVIOUS Price RATE PER BUSINESS DONE 
PRESENT m me heer NAME, WEEK'SPRIOR | Wednesday, CENT. DIVIDENDS Don. DURING WERK 
AMOUNT. HELLE | pean May 24. May 31. YIELDED. ENDING May 3l. 
TELEGRAPHS; £s. d. Highest | Lowest 
£194,4C0 190 4%  |*African Lirest Telegraph 4% Mort. Deb. (red) - ..| 161 16 101 105 d 7 6 January and July .. | .. s 
2.000 10 * Amason Telegraoae88ß e om =o =o =m = ~ 3 4 8 T June aud December.. 2 as 
12, 000 100 5% Do. 6 per Cent. Debenture = a» =» = a a = 85 90 85 90 6 12 4 € 87 
£875,120 | Stock’ 150 | Anglo-Amerieaaenn «„ „“ 60 e3 61 63 51) 6 | Feb., May, Aug., Nov. 603 — 
d. (6 1.440 Stock | 80  Prefenellooqeeeseeemesce| ll 112 112 113 5 7 2 i i 112} 111 
£8,( 62,246 Stock 18/) Do. Deferred |, = = = = am æm a m a oe = = o 12} 13 13 134 618 6 on 134 li 
296,151 . 10 8 Brasilian Submarine 2 163 16 161 16 & 7 6 | Mar., June, Oct., Dec 153 11 
£75,000 100 6 * Do. bperCent.Debs.(2nd Series, 1900) —..| 110  !14 111 114 4 7 9 | June and Decembar T pan 
10,000,000} $100 $13 | Commercial Cable Capital Stock 185 195 185 192 4 4 3 | Jan., Apr., July, Oct.| 186 s. 
41, 365, 6 Stock p^ * Do. 4 per Cent. Debenture Stock ... ~a- 104 106 104 166 8 15 6 T 4 103 103 
10,000 10 Ouba Submarine Ordinary (Deferred) 59 10 9 10 8 0 0 | February and Augt st SP i 
9,000 10 10/0 Do. eference 10 per Cen. 183 19} 183 103 6 27 " " iu 5 
12,981 5 2/0 | Direct Spanish (Ordinary) = 2 b 4 4 0 O April and October .. aa - 
6,000 6 5/0 Do. 10 per Cent. Cumulative Preference .... 9) 103 94 103 415 8 " 7 - -" 
£30,000 50 Do. 4 per Cent. Debent ure 107% 110% 107% 1102 4 2 1l | January and July eat da 
60,710 20 Direct United States Cable =...» — —..-——- 111 111 111 11 610 8 | Jan. Apr., July, Oct 119 liye 
8120, 100 4h Direct West India Cable 44% Reg. Deb. (red) .... 102 105 102 105 4 7 U | June and December. T 
£4,000, Btock 52 | Bastern Ordinary. 22. 161 leg 165 170 4 210 Jan., Apr., July, Oct.| 168) 1041 
21,706, 00 Stock 84 Do. B} per Cent. Pref. Stock 100 104 100 101 8 74 " i 103 101 
£1,432,268] Stock 4 * Do. 4 per Cent. Mort. Deb. Steck (red.) 119 123 116 120 8 61i | May and November 113 117 
£59,900 100 6 » Do. 5 per Cent. Debentures, 180099 101 10 101 1(4 417 4 | February & August 20 = 
250, 10 6 Hastern Ixtenslon == = = = oo =m æ oo æ soso m 163 17 164 17 4 210 | Jan., Apr., July, Oct. 17 16] 
£320,000 | Stock 4 Do. 4 per Cent. Debenture Stock m æ=... | 1291 125 121 125 848 August - 
£16,200 100 b * Do. 65p.c(Austin.Gov.Sub.)Deb.190((reg.)..| 10) 101 1.0 104 417 4 | January and July le as 
£64, 100 6 Do. (Bearer) em GD „„ € O „% „„ CO aR „ GEB 4 101 104 101 104 4 17 4 IL [T] e = 
£17,400 108 5 *Hastern and 8. African 6 p.c. Mor. Deb., 1900 (reg.) 10 104 100 101 417 4 " " ec - 
£24,500 100 b Do, (Bearer) r 100 104 101 101 417 4 i Š T 
£390,090 100 4 * Do. 4% Mo e Debentures,1909 = —... 102 105 102 105 817 8 | Fe & August js " 
820, 000 2$ 4X Do. 4% Ma us Sub. Debs. (red.) 2———| 102% 105 X 1021 105% 815 2 | May and November 104 102 
180,287 10 2,6 Globe Telegraph — m an oo m en — 11 12 isd 12 4 3 8 | Jan., Apr., July, Ost. 113 = 
180,( 42 10 8/0 — 6 Cent. Preference .. = = æ se.. =- 15 16 1 16 8 18 19 " * 1511 153 
150,009 19 15/0 | Great No of Copenhagen 34 311 82 817 O | January and July .. 824 81g 
£92,600 100: d^ Halifax & Bermuda Cable44Z1st Mort.Deb.(red)..| 101 1014 101 10, 4 710 vs — - 
17,000 96 87 Indo-Buropean em (ND GD GD „„ GD UND „% 6 O „%% „„ 64 57 51 57 4 7 9 May and November oe 
£109,000 100 6 London Pilatino-Brasilian 6 per Cent. Debs., 1904.| 108 111 108 111 6 8 1 | March & September w z 
. 100 4 Pacific & Buropean Tel. 4% Guar. Debs.(red) ...... ^ 1 A 1s de : ae 5 June and Dooenber 1071 1063 
pest 4100 Oert.| 6% Submarine Cables Trust = =s a. = = = 131 136 131 133 490 e I 132 1313 
18,09 10 — West African Tel =o am m ao n ao m n n a m 24 8$ 2] 34 4 9 3 | December and July. = EN 
£20,000 100 5% |* Do. 6 per Cent. Debentures (red.) =.. 99 102 99 102 418 0 | March & September 100 = 
£150,000 100 4 * Ds. 4 per Cent. Debentures —.—-——-———..| 108 106 108 106 816 9 | January and July - ee - 
88,321 10 1/6 West India and Panama .. .. = = = = xd 14 2} 1i 11 ice May and No\ ember 148 1$ 
34 563 10 Do. 6 per Cenb. lst Preference . . nm a» = Xi: 103 111 10$ ll 5 9 1 70 i 104 i 
4,669 10 6/0 Do. 6 per Cent. 2nd Preference ..... = ~ xd 9 10 81 9 6 13 4 " J = = 
£30 000 100 b » Do. 5 per Cent. Debentures . 105 108 105 108 4 13 3 | January and July .. m — 
£339,131 Btock 4 Western & Brazilian 4% Debenture Stock.. 106 109 108 108 816 2 | Juneand December re = 
£ 48:100 ro 6 Western Union 6 per Oent.Bterling Bonds (red.). 100 106 100 105 514 3 | March & September m - 
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ELECTRICAL COMPANIES' SHARE LIST. 


PREVIOUS 


NAMRE. 


TELEPHONES, 


Chill Telephone (fully paid) = «= =» == = = — 
| Consolidated Telephone Const. & Manufacturing | 
Monte Video Telephone Ord. . 2-2... ....... + 


Do. 2 Non-Cumulative 8rd Pref ........ 
* Do. Debenture Stock 84% (red.) 
Oriental 
United River Plate E 
* Do. 6 per Cent. Debenture Stock (re1.) — 


| 
| ELECTRICITY SUPPLY COMPANIES. — — 


Bl'ckh'th & Gr'nw'ch D'st'ct Elec.Lt.Ord.!'10s pd-' 
Bournemouth and Poole Electricity SupplyOrd .. 
Do. 44 per Cent. Cumulative Pref. ... 
Calcutta Elec. Supply Ordinary (£4 paid) . h 
Charing Cross & Strand Electricity aupply Corp. . 5 
Doi 44 per Cent. Preference 
Chelsea Electricity Supply 9 NNI Ee; 
* Do. 44% Debenture Stock (re d) POL 
. 5730yearGol Bonds(red).. 
of London Elec. Liebt ng Ord .... ..~.. _ | 
on OY Cumulative Pref, came as: 
s Do. 6% Debentvre Stock (red.) ........ 
County of London & Brush Prov. Ord.. SEU 
Do. 67 Cumulative Preference .. - 
Do. 4)7 Deb. Stock Certs (60% to be paid) red. 
House-to-House Electric Lighting Supply Ord. .. 
Do. 7 per Cent. Prefer ene 
Kensington and Knightsbridge Ordo. 
Do. 6% 1st Pref — PA E. 
London Electric Supply Ordinary == == «= == «= == =.. 


Do. 5% Preference....:.......> v————— 
National -—-—------ — — 
| Do : er Cent. Cumulative ist ; Pret. ae 
Do. Cumulative 2nd Prei... 
| 
| 


JN. ( iis qui ip deii ib ewes m 
Bo. 4X 166 MOrU. Deli ocio on ores. ent uo mm = 
Metropolitan Electric Supply Ord.(Nos.1 to 62 500 
Do. (Nos. 62,501 to 85,00 00) 

Do. Deb. Stock First Mortgage 
Notting B Electric Ordinary . «=» «= == =e == = — = 
Oxford Electric Ordinar /g. 


Rand Electric me.. = == xd 
RiverPlateElec.Lt.&Tr' ct'n Ltd.,t bY 1st] Mor. Deb . 
gai Electric Company of Montreal Shares .. 
* 44 lat ort. Debs. =- å- ES M á- á- 117] 
Bt. James and Pall Mall Electric O 
Do. 7 per Cent. Preference =.= = = _ 
South London Electric DP Ordinary (£4 paid). 
Westminster Electric Supply Ordinary m. == = =.. 


ELECTRIC MANUFACTURINC, &o., COMPANIES. | 


Brush Electrica] Engineering — — an A oo a 
Do. 6 per Cent. Pref. Non -Cumulative .... — | 
Do. 4% per Cent. Perpetual Debenture Stock 

* Do. 2nd Debenture Stock (red.) 

Callender's Cable Construction Ls 

44% 1st Mort. Deb, (red .= æsa — 
Castner-Kel ner Alkali Co. (fully paid) me.» = =- x1 
Chadburn's Ship Telegraph Ordinary 
Do. 6 per Cent. Cumulative Pret. —€— 
Crompton nd | Co. (Nos. 1 to 82,098) =s. = 
* Do. p First Mort. Deb. (red.) 

Edison and Swan United (“A“ 

Do. (£5 paid) ..... 

Do. 4% Mortgage Debenture Stock (red.).. a lia 
Edmundson's Electric. CorporationOrd (fully pd) 
Electric Construction Co. (Limited 

Do. 7 per Cent. Cumulative Pre. 

. 4% First Mortgage Deb. (red.) 

Kimore's Patent Copper Depositing = = =- == = = -- 

Hen!ey's Telegraph Works Ordinary Fp. = == -= 
m 7 vi Cent, Preference a» = -— = = »se = s. 

n% * 9 Deb:ntore Steck (rod. j - 

India Rub er, Gutta Percha, &c., Work 

Do. p Aat st Mortgage Debentui es (red.) 
xur or nitruction and Maintensnce m. == == .. 
Do. 41er Cert. Deb. Pond’, 1900. 

Do. n Ordinary 4188885 l 

Do, 6% Gumi Prof, eee — dei 
Willans snd bobinson Urdinery „ama os 2... 

Do. 6% Cumulative Preference ............ 

Do. 44% First Mort. Debs. == =~ =æ = = d 


ELECTRIC RAILWAYS, TRAMY AY?, &o. 


Blackpool and Fleetwood Tramways ........... 
Brist a Tramways and Carriage X new 
Do, 4% Debenture .... ò am as om an ao aa ca os 
Pritish Electric Traction Ordinary nh à Ven qd c 
Do, 6% Cum, Pref. (Nos. 30,001 to 40,000) . 
Le. do. (Nos. 40,0(0 to 00,000) = a .. 
Do. 57 Perp. Deb. 
Buencs Ayres & Belgrano Cum. Pret. (£3 paid) 
Do. do. do. (tully paid) 


T paid).. 


Do. do. Kode en 
Central Icndon Ore ina vi ai ae de 
Do. fas pela) uocem — 


City sre torth Lenden Ba lwsy( on, Ordy. cd 
Do, Ordinary (Nos. 1 to 22,500) (£5 paid) ..... 


Dc, 6% Pei petua: Pre eren.: (89) 
Do. do. (IBN) 1:5 «o«»i 
De. 6% Peipetua Liton ue 
Imperisl tramways Ordinary ............... a 
eee ese hac ómnm an $4 en 
Do. 4:5 Dektenture ....... TT owen os — 
Do. do. (New) — x 2 me ee 


Lives, COl Otert ecd Raus vid 1 
Lo 5% Pre ec æ³ wee we woes mman 
Do. 3% Debenture . a. ome wae: 

New Geborai Haie Ordinary ohne x wales pias 
Do. tà LUN DISIE nee 

Potteries Electric Traction Ord. ., 
De. BS Cum. 

Waterloo and City Ordinary ææ 2 


WEEK'S PRICE 


MAY 94. 


10g 
167 


llu 


| Prios 
Wednesday, 
May 31. | Ymuop.| -MOONS 31. 
s 8 
P 4 
1 1 
44 5 
11 13 
1! 13 
41 5} 
9) 102 
i 1 
4 51 
104 107 
$ i 
131 13) 
104 111 
E 6 
ll 12 
53 6} 
8 9 
114 116 
105 115 
16} 171 
15 16 
125 30 
11 12 
14 15 
51 53 
8 9 
9 10 
12 13 
71 8t 
i} 4} 
64 7 
106 108 
164 174 
154 16} 
218 121 
16 17 
6} 7i 
1 1 
87 82 
165 185 
105 107 
17 18 
E] 10 
4} 4} 
145 154 
1i 21 
2 27 
110 Ils 
103 106 
13 14 
114 117 
1 11 
1i 18 
1 11 
8} ił 
93 121 
2 24 
B 5 
96 95 
bt 51 
21 24 
3 3j 
108 108 
4 
25 23 
18 20 
112 116 
21 22 
lil 1.6 
87 41 
105 108 
91 101 
5i 64 
10} lis 
Tt 7ł 
1?9 10, 
23 24 
21 21] 
120 121 
183 19 
131 14 
133 14 
127 18) 
33 8) 
51 tà 
109 112 
10} 111 
81 94 
es 70 
43 ti 
143 ltà 
14 15 
132 181 
25 254 
151 itd 
1183 1194 
1.6 1:7 
8B 8a 
lağ 143 
106 ls 
8 4} 
F bí 
lig 165 
103 11 
105 105 
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March & September 
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— — 


Tre eightieth anniversary of the birth of our beloved and 
illustrious sovereign, QuEEN VicroRn, has been celebrated by 
all her loyal subjects with sincere and hearty rejoicings. In 
the list of honours with which the occasion of HER Ma»xsrv's 
birthday is celebrated may be observed this year the names of 
a large number of distinguished leaders of science. Among 
these stands prominently forward Prof. J. 8. Burpon- 
SaNDERSON, Regius Professor of Medicine at Oxford, who 
has been created a baronet and whose name will be 
remembered by our readers as that of the President of 
the British Association, at Nottingham, -in 1894. Prof. 
MıcaarL Foster, who has received a K.C.B., is also a cele- 
brated medical scientist and physiologist; and curiously 
enough, he is the President-elect of the British Association 
for the Dover meeting next September. 


WE congratulate the President of the Institution of Civil 
Engineers, Sir WWLIAAM PRERCR— as we shall learn to style 
him—upon his share in these royal birthday honours. The 
recently-retired chief engineer to the Post Office has been 
awarded the distingished honour of a K. C. B., he having been a 
. C.B.for some time past. Electrical and the allied sciences 
have no other representative, and, although it may seem an 


— 


ungrateful act to criticise the honours list on this occasion, we 
cannot but express our regret that the claims of Prof. D. E. 
Hueues to recognition by this country have once more been 
overlooked. 


THE second of the admirable Engineering Conferences 
arranged by the Institution of Civil Engineers was inaugurated 
on Wednesday, and is brought to a conclusion to-day. 
Although at the time of the first Conference it was generally 
believed that the succeeding Conferences would be held 
annually, the Council subsequently decided upon a biennial 
period. Events have justified the decision, for this second 
Convention has met with niuch greater success than could 
have been hoped for had an interval of only one year elapsed 
since the first and experimental conference. 


MarkeD improvements have been effected as regards the 
general arrangements for sectional meetings ; and although 
it has been found impossible for these to be held in a single 
building, the close proximity of the buildings of the Civil 
and Mechanical Engineers, and the Surveyors' Institute, have 
deprived this fact of all real inconvenience ; while the ample 
accommodation afforded at these buildings has greatly 


conduced to the comfort of the members. 
— — 


In other respects also the second Conference has been 
an improvement upon the first. Fewer Papers have been 
allotted to each meeting, with the result that the topic 
of each Paper has been discussed at greater length, and 
with correspondingly greater advantage as regards real 
utility. Moreover, the Papers themselves generally have been 
shorter, and give evidence of having been written with a view 
to bring out the main points of debate. Unfortunately there 
was a certain amount of overlapping of subjects in the various 
sections. For example, an electric traction Paper was read 
in Section III. on Wednesday and another in Section VII. 
yesterday. It would be better if, in future, such Papers on 
identical or nearly identical subjects are read at the same 
meeting and discussed conjointly. As, however, the Con- 
ference is not yet concluded, we reserve further remarks upon 
it until later. A report of the proceedings is commenced 


in this week’s issue. 
— 


Ox Friday last an association, calling itself the National 
Chamber of Trade, sent a deputation to Mr. Hansury to urge 
the Government to proceed with the Telephone Bill in order to 
pass it this session. The National Chamber of Trade appears to 
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be a large body of small retail traders, but in no way so represen- 
tative of British mercantile interests as the various Chambers 
of Commerce and the representatives of the larger boroughs 
which have petitioned against the Dill. Yet Mr. Hansury 
referred to the former, and not the latter, as representing the 
taxpayers of the country, and gladly undertook to extend the 
operation of the Bill to all urban sanitary districts—presumably 
to attract more votes. Meantime the opponents of the Bill 
are not idle. A combination of members of the House of 
Commons favourable to the nationalisation of the Telephones 
is being formed under the lead of Mr. Farrarut Bece and 


Mr. C. McArtatr, and will give Mr. Hanscry some trouble. 
— — 


Local Authorities who are advocates of competitive tele. 
phone services, before spending thousands of pounds of the 
ratepayers’ money in building telephone exchanges, should 
each invest a modest halfpenny in a return relating to the 
Post Office telephone exchanges, which has just been issued. 
This Paper contains a list of the 49 exchanges started by the 
Post Office in various districts of the United Kingdom, and 
traces the number of subscribers to them from start to finish, 
or to December, 1898. No less than seven of these have been 
closed for want of subscribers, and of the 42 remaining only 15 
have more than 10 subscribers, only six have more than 25 sub- 
scribers, and only two have at present more than 100 patrons. 
The number of subscribers to the majority of the exchanges 
is on the decline, and this is even noticeable in the larger 
ones. Thus at Newcastle, where Post Office telephony has 
been most successful, the maximum of 626 subscribers was 
reached in March, 1893, the number on December 31, 1898, 
being 565, 18 of whom had given notice to leave. The other 
of the larger exchanges is at Cardiff, where the maximum of 
167 was reached in December, 1897, the number a year later 
being 162 with 10 who had given notice to leave. In Hull 
the subscribers have diminished from 168 to 20 since 1892, 
in Leicester from 185 to 5 since 1890, whereas such important 
places as Derby, Exeter and Plymouth, and all four of the Irish 
towns where Post Office exchanges were started, are among 
those where the exchanges had to be closed for lack of sub- 
scribers. As an example of a city in which the telephone is 
used to a great extent we may instance Liverpool. There the 
number of Post Office telephone subscribers was 23 on 
Dec. 81, 1898, while the National Telephone Co. could boast 
7,747 on the same date, an increase of 615 over the preceding 
year, which may be compared with the increase of seven by 
the Post Office. 


— 

Suck figures as these show the futility of competitive 
telephone services. : One of the competitors is certain to go 
under, and it is evident that a company is in a better position 
for fighting than a publie body. It is amusing that the 
present return should have been issued at a moment when the 
Government is endeavouring to obtain a credit of two millions 
for another attempt at competitive telephony. 

— 

IN engineering works owned by private firms or companies, 
it is, we believe, the universal practice for the engineer in- 
chief to appoint his own technical staff. In the case of works 


owned by local authorities, however, it is sometimes the 


custom for the managing committee to have a voice in the 
selection of assistant engineers, the borough engineer selecting 
two or three candidates of equal merit and flattering the 
committee by allowing it to choose between them. But this 
is not by any means the invariable practice, a larger number 
of electricity committees having sufficient confidence in the 
discretion of their engineer to leave the selection of 
his staff entirely in his own hands. An extreme case of 
unwarranted interference in matters about which a bodv of 
non-technical men can form no proper judgment has recently 
occurred in Cardiff. Tho assistant engineer at the electricity 
works having resigned on account of ill-health, the borough 
electrical engineer desired to appoint a successor, whom he 
named. This met with a determined opposition on the part 
of the Lighting committee, some of whom stated, in an almost 
insulting manner, that the borough engineer ought to have 
sufficiently ** coached ’’ some of his other men to a sufficient 
degree of proficiency to take the post of assistant engineer. The 
committee therefore decided that one of the fitters engaged on 
the station should be promoted to the post, and this in spite of 
the electrical engineer’s assurance that the man was not fit 
to discharge these new duties. The moral is that municipal 
engineers, when accepting an appointment, should make it 
a condition that they have carte blanche in the selection 


of their staff. 
— — 


ANOTHER somewhat similar case recently came under our 
notice, in which, although it has not yet been put to a 
practical test, the engineer has been informed that the 
discharge of his employés is to rest with the Vestry and not 
with himself. He is to be entitled only to suspend & man 
subject to the Vestry's approval, and they may then dismiss 
the individual or reinstate him as they think fit. To place an 
engineer, who is responsible for the care of expensive machinery, 
in such a position that he cannot even discharge a drunken 
stoker, is not merely ridiculous, it is positively dangerous. 

— — . —  - 
Cable Interruptions. 


Maranham — Para 
Lourenço Marques—Mozambique ............ May 26,1899 
Bonny — Cameroons May 29, 1899 
Royal Society.— At the annual meeting of the Royal Society 
the 15 candidates nominated for election as Fellows were duly 
elected. Among these are Profs. H. S. Hele Shaw, W. F. 
Barrett and R. Threlfall. 


Opening of the Barking Electricity Supply Works.—The 
electric supply works of the Barking Town Urban District 
Council were formally opened yesterday. A description of 
the works appeared in our last issue. 


Electrical Standardising Testing and Training Institution. — 
Mr. James Swinburne is now giving & course of lectures on 
* Dynamo and Transformer Construction " to the students of 
this Institution. 


Helmholtz Memorial Statue. A statue of von Helmholtz, the 
great German physicist, was unveiled in Berlin on Tuesday, in 
presence of the German Empress and the Crown Prince 
Frederick, who represented the Emperor. The statue, which 
is by Prof. Ernst Herter, is of white Tyrolese marble, and 
represents von Helmholtz in an academical gown over evening 
dress. It is placed in the garden in front of the Berlin 
University. The pedestal is of red Bavarian marble, and bears 
the plain inscription * Hermann von Helmholtz, 1821-1894." 


The Jungfrau Railway.—According to the Elektrotech- 
nischer Neuigkeits- Anzeiger, the recent death of Herr Guyer 


Date of Interruption. 
April 10, 1899 
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Zeller, the originator of the scheme for the railway which is 
being built up the Jungfrau, is likely to bring about the 
death of the scheme itself, or, more correctly, its transforma- 
tion into an Eiger Railway. Herr Guyer Zeller’s heirs 
intend, says our contemporary, to build the line as originally 
projected only so far as the Eiger station, and then to com- 
plete it to the summit of the Kiger instead of to the top of 
the Jungfrau. 


A New German Technical College.—On the 18th of last 
month the new electrical Institute of the Karlsruhe technical 
college was opened by the Grand Duke of Baden. The 
Institute is a fine and well-equipped building, with capacity 
for some 100 students. Prof. E. Arnold, who is the director, 
has sent us a brochure containing a detailed and finely 
illustrated description of it, and in point of equipment the new 
Institute will put the electrical engineering departments of 
many, if not all, of our technical colleges to shame. There is 
a large and powerful staff of professors and demonstrators, 
and the college should have little difficulty in maintaining its 
reputation for turning out good engineers. 


New Cable to Cuba.—T/e Electrical. World, of New York, 
states that the interests allied with the Postal Telegraph Co. 
and Commercial Cable Co. have announced their determina- 
tion to go ahead with the projected cable to Cuba, in spite of 
the refusal of the United States Government to grant the 
Commercial Cable Co. the right to lay this. It is stated that 
the capitalists who are ready to construct the new line are of 
the opinion that, if the United States Government is without 
power to consent to the laying of a new cable, it is also 
without power to prevent the construction of another line to the 
island ; hence they purpose going ahead with the work, feeling 
that they can assume any risk of future protection of their 
property. The new organisation proposes to give Cuba a 
modern long distance and local telephone service, as well as a 
telegraph system. 

Electric Railway Disturbances.—In the report of the 
Astronomer Royal upon the year’s work at Greenwich 
Observatory, he states that the question of the protection of 
the magnetic registers in the observatory from disturbance by 
electric railways or tramways in the neighbourhood is stated 
to have caused much anxiety during the year. A number of 
such railways, the report states, are now projected, and the 
value of the magnetic registers, which have now been carried 
on continuously for nearly 60 years, will depend entirely on 
the conditions under which electric traction is used. Steps 
have been taken, in concert with Prof. Riicker, acting on 
behalf of Kew Observatory, to have a special clause inserted 
for the protection of Greenwich and Kew Observatories. This 
has already been accepted in several cases, and it is hoped that 
it will be agreed to in others where necessary. 


The Telegraph and Telephone in Madagascar.— A consular 
report from Madagascar gives some information regarding 
telegraphs and telephones in that island. The Morse open 
circuit system is used there, the messages being received on 
tape. There are about 1,200 miles of wire at the present 
time, and the system is being increased, although it is not 
thought possible to introduce any improved system of 
telegraphs into Madagascar, owing to climatic conditions. It 
is stated that the present system is out of order about one- 
third of the time. The Post Office telegraph system is 
controlled by the French Government. With regard to the 
telephone, the Ader system is used, principally by the Govern- 
ment offices. Business does not demand its general adoption 
by the commercial houses, and the opinion is expressed that 
the conditions are not propitious for the successful establish- 
ment of telephone exchanges. 


The Spottiswoode Collection of Physical Apparatus.—As 
announced in another Note, an exhibition of scientific appar- 
atus at the Royal Institution includes the principal physical 
apparatus collected by the late Mr. William Spottiswoode. A 
handsome and well illustrated brochure describing this collec- 
tion of apparatus has been sent to us. It includes a memoir 
of the collector, and an account of his scientific researches and 
literary work. Then follows a list of the lectures delivered by 
Mr. Spottiswoode at the Royal Institution, after which is 


given & series of descriptions of the most important pieces 
of apparatus in the collection. The pamphlet concludes with a 
chronology of important original work developed in the labora- 
tories of the Royal Institution from 1806 up to the present time. 
As the researches thus tabulated are given under separate 
headings of the names of the scientists who undertook them, 
and opposite the date of their occurrence, this forms by no 
means the least important item in the pamphlet. The frontis- 
piece is & reproduction of the portrait of the late William 
Spottiswoode, painted by G. F. Watts. 


The Jubilee of Sir George Stokes’ Professorship.—4As 
announced in our issue last week, the celebration of the 
Jubilee of Sir George Gabriel Stokes' tenure of the Lucasian 
Professorship was commenced at Cambridge on Thursday, the 
lst inst. Delegates from all parts of the world have taken 
part, and include the names of a large number of prominent 
physicists, mathematicians and astronomers. The first day's 
proceedings commenced in the afternoon with the delivery of . 
the Rede lecture on **The Wave Theory of Light and its 
Influence on Modern Physics," by Prof. Cornu, of Paris. 
The lecture was delivered in French. In the evening a 
banquet was given by Pembroke College, and was attended by 
many distinguished personages.  'The proceedings on the 
second day commenced with the presentation of addresses sent 
by universities, academies, colleges and scientific societies. 
These are too numerous to mention individually. After 
luncheon a second congregation was held, the recipients of 
honorary degrees, together with the heads of colleges and 
other officials, forming a procession headed by the Chancellor 
and entering the Senate House. The ceremony commenced 
with the reading of an address in Latin by the Public 
Orator, Dr. Sandys. This concluded, the Chancellor presented 
Sir George Stokes with a commemorative gold medal, and 
congratulated him on his long connection with the University. 
Prof. Cornu then presented Sir George Stokes with a medal 
from the French Institute, after which the Public Orator 
presented the various candidates for the Honorary Degree of 
D.Sc. Among the recipients were Prof. Cornu, of the Ecole 
Polytechnique of Paris; Prof. Darboux, of the University of 
Paris; Prof. Michelson, of the University of Chicago; Prof. 
Quincke, of the University of Heidelberg; and Prof. Voigt, 
of the University of Göttingen. Apropos of this celebration, 
we may state that the Berlin Academy of Sciences has 
elected Sir George Stokes as foreign member of the mathe- 
matical and physical section, of which section he had hitherto 
been only a corresponding member. 


The Royal Institution Centenary Exhibition.—The managers 
of the Royal Institution have arranged an interesting exhibition 
of historical scientifio apparatus in connection with the 
centenary of the Institution, which has been celebrated during 
the past week. The exhibits are placed in the principal rooms 
of the library, and include, in addition to the permanent 
collection belonging to the Royal Institution, a number of 
interesting loan exhibits. Among the exhibits from the. 
permanent collection is the curious cooking apparatus 
invented by Count Rumford, the founder of the Institu- 
tion. On a small table are to be observed various forms 
of safety lamps invented by Sir Humphrey Davy, and, 
together with these, the primary battery used by him in the 
decomposition of the alkalis. The Faraday exhibit is one of 
especial interest to electricians, as are also the exhibits of 
Warren de la Rue and William Spottiswoode. In the 
Faraday exhibits are to be seen the original apparatus with 
which Faraday obtained the magneto-electric spark; the 
magnet made by an electric discharge from 70 square feet of 
charged surface; some early forms of electrical influence 
machines and galvanometers ; the apparatus used in experi- 
ments on the specific inductive capacity of various bodies, 
together with apparatus used in the liquefaction of gases. 
The loan exhibits include Faraday’s microscope and telescope ; 
also his chemical chest and diamagnetic box. A number of 
Faraday memorials have been lent by Miss Jane Bernard 
and include the iron filing diagrams of Faraday’s lines of 
force; also a number of drawings executed by Faraday and 
several pieces of apparatus and specimens associated with his 
work. The laboratory notebooks of Davy and Faraday are 
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also exhibited. The Spottiswoode collection of physical 
apparatus includes Mr. W. Spottiswoode’s immense induction 
coil, which is capable of giving a spark 42in. long; also 
apparatus used by Spottiswoode in photographing spark 
spectra of the elements and in various optical researches 
associated with his name. Among these latter is a very 
interesting collection of vacuum tubes, together with a group 
of spectroscopes and an optical bench. 


Cloth-Pressing by Electricity.— The Tertile Mercury contains 
n translation of a report made by M. Ch. Mouchel, before the 
Industrial Society of Elbeuf, on electrically-heated cloth 
presses. The body of the press board is composed of a 
preparation of asbestos, and this is covered by the heating 
wire, over which is again a layer of paper pulp of some sort. 
The thickness of the board is only from , to „ of an inch. 
The electric press boards are used in the following manner :— 
On a plate of sheet-iron is placed a piece of cloth, between 
the folds of which are placed at equal distances three electric 
press boards; then there is another plate of sheet-iron, 
another piece of cloth, and so on until the press is full. An 
ordinary press holds eight pieces, the folds of the cloth being 
1 metre (1:09 yards) wide. The current required for a press 
board measuring 1 metre (1:09 yards) by 70 centimetres (27:5 
inche:)is 2 ampéres at a pressure of 110 volts. A press of 
e'ght pieces, with twenty-four press boards, requires a current 
of 48 ampéres to heat the press. Assuming a consumption 
of 1:5 kg. (3:8lb.) of coal per horse-power per hour, the 
quantity of coal necessary to heat & press may be estimated 
at about 30 kilogrammes (66lb.). Estimating coal at 25fr. 
(£1) per ton the maximum cost of heating a press would 
then be 75 centimes (7d.). Comparison being made between 
the amount of coal required by the new system of pressing 
and the old—namely, direct heating in a special oven by 
means of sheetiron plates interposed between the folds of 
the cloth—it is found that the old method is slightly dearer 
than the new, as a firm, who used the system with as little 
waste as possible and had 30 presses per day, state that they 
used at least a ton of coal a day for the heating of their plates, 
which involved an expenditure of 83fr. (£1. 6s. 7d) for the 
presses used, or 1:lOfr. (101d.) per press. There are more 
important advantages, however. The heating of each press 
can be regulated accurately, either by varying the number of 
press boards or by increasing or diminishing the length of the 
heating. The cloth is heated slowly aud without the 
inequalities resulting from the old system, under which the 
two ends of each piece were almost in contact with plates 
heated to 500deg. All manufacturera who have employed 
-the new system speak of this point as a great advantage. 
Another advantage is the extreme cleanliness with which the 
pressing can be effected, and yet another is the economy in 
laborious handling of the heavy cast-iron plates. The work- 
shops can also be kept at a lower temperature, and more 
favourable to the health of operators. 


Three-Phase Power Distribution—An interesting example 
of three-phase power distribution in a large cotton bleaching, 
dyeing and printing works is described in the Elektrotechnischer 
Anzeiger of June lst. The works were originally driven by a 
number of small horizontal steam engines placed at various 
points, and long countershafts and belts. Recent extensions 
and alterations in the factory afforded an opportunity of 
remodelling the system of power distribution, and three-phase 
electric motors were introduced throughout. Three-phase 
current is obtained from the Upper Spree works of the Allge- 
meine Elektricitiits Gesellschaft, and is paid for at the rate of 
10pf. (11d.) per kilowatt-hour. The current is delivered at a 
pressure of 6,000 volts, and is led to the high-pressure trans- 
former room by triple concentric cables. Here it is transformed 
to 500 volts for the larger motors and 110 volts for the 
motors under 15 B. p. At present are installed one 500-volt 
110-kilowatt transformer and two 110-volt 45-kilowatt 
transformers. From the transformer room, leads are run to 
the main low pressure switchboards. Lead-covered compound 
cables are used to feed the 500-volt motors, and for the 
110-volt network the wiring follows the usual continental 
practice of insulated wire on insulators. For the most part 


the motors are connected to single machines either directly or | 


through belts or spur gearing, and in some cases there are 
small groups of machines driven by one motor through 
counter shafting and belts. The latter method is employed, 
for instance, in the bleaching department, where a large 
number of machines are used fairly continuously, and also 
in the hot flue room. The starting resistances are in 
some cases liquid, and in other cases metallic. A hydraulic 
mangle, requiring 20 B. p., is directly coupled to a motor 
on its main shaft, which besides turning the rollers, 
actuates the press pump. There are three calenders, two of 
15 n.p. and one of 8 B. p., which are driven by separate motors 
through double-reduction spur gearing. The most troublesome 
machines from the electrical engineer’s point of view are four 
machines for printing cloth—three of 15 f. r. and one of 8 k. p. 
The motors for the former make 950 revolutions per minute 
as a maximum, and the latter 1,425 revolutions per minute. 
These machines work irregularly with long pauses and, espe- 
cially when a new pattern is put in, the motor has often to 
run alternately slowly and quickly. The steady speed also 
depends on the material in the machine; it must be possible 
to run the stuff off at from 16ft. to 150ft. per minute, and 
the speed of the motors of the larger machines can be varied 
by means of metallic resistances from 80 to 950 revolutions. 
The motors for these four machines are placed on brackets 
about 13ft. from the ground, and they are connected to the 
machines through belting, there being spur reduction gears 
on the machines themselves. The factory has its own 
36 kilowatt continuous-current steam dynamo for lighting 
purposes, with a battery of 445 ampere-hours capacity. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, June 9th. 
PHYSICAL SOCIETY. 

à p.n. Meeting at the Rooms of the Chemical Society, Burlington 
House. Papers to be read: (1) “ On the Distribution of Magnetic 
Induction in a Long Iron Bar," by C. G. Lamb. (2) “On the 
Absolute Value of the Freezing Point," by J. Rose-Innes. 

INSTITUTION OF JUNIOR ENGINEERS. 

6:30 p.m. Visit to the Bankside Works of the City of London Electric 

Lighting Co. 
MONDAY, June 12th. 


RÖNTGEN SOCIETY. 


8 p.m. General meeting at 11, Chandos-street, Cavendish-square, W., 
when portable Röntgen apparatus for field and ward work will be 
demonstrated and described by Major Beevor, J. Hall Edwards, 
and H. W. Cox : after which a new stereoscope by Mr. Gregory 
will be demonstrated by F. W. Watson Baker. Dr. Walsh will 
also exhibit a new stereoscope. 


MUNICIPAL ELECTRICAL ASSOCIATION. 
WEDNESDAY, June 14th. 


9:45 a.m. Fourth Aunual Convention in the Museum Lecture 
Theatre, Museum-road, Bristol. Presidential Address by H. 
Faraday Proctor. The following Papers are down for discussion : 
(1) Municipal Trading," by Councillor G. Pearson (Bristol) (2) 
“ Appropriation of Profits,” by Baillie Maclay (Glasgow). 

1:15 p.m. | Luncheon at the Royal Hotel, College Green, Bristol. 

À visit will be paid in the afternoon to the Cheltenham Corpora- 
tion Electricity and Dust Destructor Works, the train leaving 
Bristol at 3:15 p.m. 


THURSDAY, June 15th. 


10 a.m. Fourth Annual Convention (second day). Papers for 
discussion: (1) “ Combined Lighting and Traction Works," by 
J. H. Rider (Plymouth). (2) "The Municipalisation of Tele- 
phones, by A. B. Mountain (Huddersfield. (5) House- to- 
House Distribution of Electricity," by C. D. Taite (Southport). 

Visits will be paid to the Bath Electricity Works, for which 
trains will leave Bristol at 1:58 p.m., 2:58 p.m. and 3 p.m , and 
to the Bristol Electric Tramways by special electric cars from 
the Old Market-street Terminus. 

7 for 7:30 p.m.— The Association Dinner at the Royal Hotel, 
College Green. s 

FRIDAY, JUNE 16th. 

10 am. Fourth Annual Convention (third day) Papers to be 
discussed: (1) “Condensing Appliances,” by J. F. C. Snell 
(Sunderland); (2) "Steam Pipes, Fittings, and their arrange- 
ment," by J. E. Edgcome (Kingston). 

3 to 6 p.m. Garden party at Cook's Folly, Sneyd Park. 

The Bristol Electricity Worka will be open for inspection at all 
hours throughout the Convention. 


SATURDAY, June 17th. 


10 a.m. Fourth Annual Convention (last day). Business Meeting. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier p'Arsz.] 


Fluorescent Screens.— J. R. Mourelo has experimented with 
a variety of solid solutions of manganese carbonate in stron- 
tium sulphide in order to determine the composition giving the 
greatest intensity of fluorescence. The best results were 
obtained with a mixture of strontium carbonate 100 grammes, 
flowers of sulphur 38 gr., sodium carbonate l-4gr., fused 
sodium chloride O-85gr., manganese carbonate  O'lógr. 
This mixture was finely powdered, compressed, and placed 
in an earthenware crucible. It was kept at a red heat 
for three hours, and was then allowed to cool slowly. 
The result was a hard, compact, greyish-white mass of 
scoriated appearance. Exposed to daylight, it showed a 
brilliant green fluorescence. The colour is brighter and purer 
than that obtained with bismuth nitrate in the place of 
manganese carbonate. A good fluorescence may also be 
obtained by heating together 100 parts strontium carbonate, 
38 parts flowers of sulphur, and 0°15 parts manganese 
carbonate. After a few seconds of exposure to daylight it 
shows a fine and persistent green fluorescence, without blue 
or yellow light. It is possible that other fluorescent 
substances may be prepared in a similar manner, and in this 
connection it must be remembered that Boisbaudran obtained 
fluorescence of various solid solutions of manganese sulphate 
by exposing them to an electric brush discharge. 

[J. R. MovnELo, Comptes Rendus, May 15, 1899.] 


Kew Observatory.—The annual report of the Kew Observatory 
Committee shows that the work of that nucleus of a National 
Physical Laboratory has been carried on with extended 
activity during 1898. The number of instruments of all 
classes tested during the year was 24,434, of which 487 failed 
to obtain certificates. It is interesting to note that the sum 
realised in fees for these tests—£2,195 - is just half the total 
income of the Observatory, and there is a profit of £500 in 
this department. The magnetometer records show that 
two magnetic storms occurred in 1898: one on March 14, 15, 
and the other on September 9, 10. It will be remembered that 
on those days fine displays of the aurora were seen in the 
British Isles. The March storm was the greatest since 1894, 
and was marked by large falls in both the horizontal and 
vertical components, and a movement of the declination 
needle nearly Ideg. east of its normal position. In the spring 
of 1898 the unifilar magnetometer and dip-circle previously 
lent to the Jackson-Harmsworth Polar Expedition were put 
in order and lent to Mr. P. Baracchi, of Melbourne Observa- 
tory, and another dip-circle was lent to Sir G. Newnes for the 
Borchgrevink Antarctic Expedition. Two of the observers 
Attached to the latter were instructed in the use of magnetic 
instruments. 

[Proc. Roy. Soc., No. 413, 1899.) 


Secondary Röntgen Rays.—The question as to what becomes 
of X-rays after they have impinged upon a given body has 
received diverse answers. Malagoli and Bonacini divide all 
bodies into three classes. One set of bodies simply diffuses 
the rays, another transforms them into other rays having 
different properties, and the third class does both. If we take 
the analogy of visible light, a white body, a black body, and 
a coloured body would be the corresponding cases. But, 
according to Sagnac, there are no white bodies in the case 
of Röntgen rays, as all known bodies transform these 
rays into others. On the other hand, the Italian 
authors now point out that Sagnac’s transformation is 
very often simple diffusion, that there is no need, in fact, to 
assume the existence of “ rayons Sagnac in every case. The 
penetrating power of X-rays varies with the tube employed, 
the rays from a hard tube being more easily absorbed than 
those from a soft tube. And yet both are X-rays and not 
S-rays. In these discussions, precision of nomenclature is 
essential The authors dispose of several alleged transforma- 
tions, notably those by aluminium, cardboard, and wood, by 
further and more careful experiments, and adhere to their 
conclusion that X-rays can be diffusively reflected as such. 

[MaracoLi and BoNacINI, Nuoro Cim., April, 1899.] 


Acoustic Properties of the Arc.—Last year, H. T. Simon 
announced that the electric arc, being very sensitive to air 
waves, and also to slight currents in a neighbouring conductor, 
could be used as a telephone transmitter or receiver by placing 
it in the neighbourhood of a circuit containing a microphone. 
O. Hartmann has further investigated this phenomenon. He 
places the primary of an induction coil in the continuous- 
current circuit feeding an arc lamp. . On pulling the carbons 
apart, so as to obtain as long an arc as possible, a loud note 
is heard on joining the terminals of the secondary, on insert- 
ing a condenser between them, on touching one terminal with 
the hand, or putting it to earth. In touching it with the 
hand, it does not matter whether the person is insulated or 
not. This shows that the only condition required is an 
increase of capacity; in fact, the same phenomenon is pro- 
duced when the terminal is connected with the inner coating 
of a Leyden jar. The note is also produced by simply 
enclosing the primary coil in a metallic cylinder, and the tone 
is that to which the cylinder itself resounds. The author 
thinks that these notes explain the sounds often heard in 
continuous current arcs. The lamp mechanism usually con- 
tains coils and metallic enclosures. The obvious remedy is 
to avoid capacities, and to increase, if necessary, the inductance 
in the circuit. 

[O. HARTMANN, Elektrotech. Zeitschr., May 25, 1899.] 


Damp Coherers.—Since his discovery of a curious kind of 
anti-coherer in the shape of a gap between metallic deposits 
on glass bridged by a film of moisture, A. Neugschwender has 
studied the action in question more closely, and has arrived 
at what appears to be a satisfactory explanation. It seems 
that the increase of resistance under the influence of electric 
waves is only observed when the moisture contains a salt, and 
when that salt is capable, under electrolysis, of separating 
out pure metal. This at once suggests that a metallic 
electrodeposit is at work, and observation of the gap through 
the microscope confirms that supposition. On sending 
a current through a gap in a platinum deposit bridged 
by a drop of silver nitrate, minute, tree-like structures 
of silver are seen to form at the cathode. These 
gradually extend across towards the anode, thereby consider- 
ably diminishing the resistance encountered by the current. 
When electric waves impinge upon the gap, sparks proceed 
from the ends of the branches, and the trees are broken up 
into small pieces, which appear considerably agitated. On 
the cessation of the waves the pieces cohere again more or 
less, and the original conductivity is partially restored. 
Hence the “‘self-righting’’ action observed. The resistance 
may thus vary between 50 and 90,000 ohms. Aschkinass 
has shown that thin moist films are not necessary, but the 
action in liquids observed by him is as yet unexplained. 

(A. NEUGSCHWENDER, Wied. Ann., No. 5, 1899.] 


Tron-Paraffin Dielectrics.—V . Boccara and M. Pandolfi have 
studied what they call a ** dielectro-magnetic medium made 
of iron powder intimately mixed up with paraffin. The iron 
used was chemically pure, and was suspended in the liquid 
paraffin as an impalpable powder. After cooling, perfectly 
homogeneous masses of dielectric were obtained, as shown by 
the uniformity in the density of different parts. When the 
percentage by weight of the iron in the mixture exceeds 
50, the latter becomes conducting, and it was, there- 
fore, necessary to confine the measurements of the induc- 
tivity or dielectric constant to percentages below that. 
The method adopted was that of the induction balance 
with improvements on Gordon’s arrangement. The balance 
consists of five discs of zinc 4mm. in thickness, with rounded 
edges, one of which is movable at right angles to its surface, 
while the others are held in position by three wires each. 
The second and fourth discs are connected to the quadrants 
of an electrometer, and the central one with the electrometer 
needle. The disc whose inductivity is to be determined is 
introduced between the first and second disc, and the first 
(zinc) dise is shifted until balance is obtained. The results 
obtained show that the inductivity increases more and more 
rapidly with the percentage of iron. 

[Boccara and PANDOLFI, Nuoro Cim., April, 1899. ] 
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THE NEWINGTON VESTRY ELECTRIC SUPPLY WORKS. 


History.—In 1883 the Vestry of Newington agens" applied 
for a license to supply electricity for both public and private 
ighting under the provisions of the Electric Lighting Act, 1882. 

e large builders and property owners of the parish, however, 
opposed the granting of a license, and in view of the fact that 
the majority in favour of it was by no means an overwhelming 
one, Major Marindin thought that it would be right to give 
the ratepayers an opportunity of further considering the 
question and watching the progress of electric lighting in 
other districts, so that they might be able at the next annual 
election of vestrymen to show by their votes what were their 
matured views upon the subject. The application was, 
therefore, refused on his recommendation. 
that Major Marindin showed commendable foresight in 
reporting in this manner, as for the next few years the 
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majority of vestrymen elected were not in favour of the Vestry 
undertaking the supply of electricity. In the meantime the 
London Electric Supply Corporation's provisional order was 
not opposed by the Vestry, and this company commenced 
laying down mains in the district. In 1892, however, when 
the County of London Electric Lighting Co. gave notice of its 
intention to apply for a provisional order, the Vestry decided 
that, in view of the success of the St. Pancras electricity 
works, if a competing supply were necessary, the Vestry 
should provide it themselves, and consequently the County of 
London Co's. application was opposed, and the company 
did not proceed with its order. In 1894 the County of 
London and Brush Provincial Electric Lighting Co. 
gave notice of its intention to apply for a provisional order. 
The Vestry withheld its consent, but were obliged to 
give an undertaking to the Board of Trade to proceed 
with their provisional order themselves. The County 


Events proved | 


| tion as on the previous occasion. 


and property owners, who consti- 
| tuted the opposition, and the Board 
| of 


not share this opinion as to the 


of London and Brush Provincial Company renewed its 


application the following year, and another company, 
called the Capital and Counties Electricity Supply Co., 


also gave notice of its intention to apply for an order, but 


both these were blocked by the Vestry's own application. In 
the usual course Major Cardew held an enquiry on March 30, 
1896. The enquiry lasted two ` 


days, the opponents to the scheme 
being more or less in the same posi- 


The Board of Trade again decided 
that the order should not be pro- 
ceeded with, owing to the strong 
opposition, In 1896 the County 
of London and Brush Provincial 
Co. again applied to the Vestry for 
consent to a provisional order, and 
the Vestry decided once more to 
apply for the order itself. A similar 
process was gone through as before, ‘ 
objections being lodged with the 
Board of Trade by the large builders 


Trade once more suggested 
the expediency of postponing its 
decision until after the next Vestry 
election in 1897. The Vestry did 


advisability of further postpone- 
ment, and the Board of Trade 
decided to lay the matter before the 
House of Lords. Eventually a 
committee cf the House of Lords 
decided that the opposition had no 
locus standi, and the Vestry's order 
was confirmed by Parliament on 
August 6, 1897. No less than £975 
was spent by the Vestry in obtaining 
this order and in fighting the 
opposition to it. Having obtained 
what they desired, the Newington 
authorities engaged Messrs. Kincaid, 
Waller and Manville, as consulting 
engineers, to design their station, 
which is now very nearly complete, 
and will commence operations by 
the end of the month. 

Site and Buildings.— The build- 
ings occupy a very central position, 
but it has been necessary to design 
them of a somewhat peculiar shape 
as seen in the plan, and elevation, 
in order to fit the site at the dis- 
posal of the Vestry. As is seen, 
however, there is plenty of room for 
extensions in both boiler and engine 
rooms. In addition to the neces- 
sary accommodation for the plant 
and machinery, fine offices and a 
testing room (with an elegant 
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polished granite galvanometer pil- "P 
lar) have been provided, and very IBI 
ample storage room for coal. There 1 i 


is a railway siding just above the 
coal bunkers. The chimney is of 
octagonal section, 123ft. high, with 
a cast-iron top. It is lined about 
half way up, and the exhaust is led to the top. The buildings 
were erected by Mr. T. G. Sharpington, a local contractor. 
Boilers, &c.— The boilers are of Messrs. Babcock and Wilcox 
usual central station type. At present there are four boilers, 
each of 2,010 sq. ft. heating surface with a grate area of 
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89 sq. ft. The working pressure is 160lb. per sq. in. Each 
boiler is composed of nine sections, each section containing 10 
4in. water tubes, arranged above one another in staggered 
headers. The tubes are 18ft. long, the steam and water drum 
in each boiler being 48in. diameter and 23ft. 7in. long, and a 
mud drum of special cast metal 10in. diameter and 67in. long. 
A Turnbull dead-weight safety valve and a Hopkinson high- 
steam and low-water alarm are fitted on each boiler. They are 
also fitted with Vicars' mechanical stokers, in which, as is 
known, the coal is pushed on tothe dead- plate by reciprocating 
plungers and  earried forward by movable bars. The 
combustion is finally completed by the fuel being discharged 
by moving bars on to a set of steel bara from which the 
clinker is withdrawn every three hours. An arch is placed 
over the moving bars for a distance of about 8ft. from the 
front of the boilers, to give a horizontal flow to the gases and to 
ensure smoke consumption.  Messrs. Vicars are also supplying 
an elevating and conveying plant which has still to be erected. 

The coal will be raised from the coal storage level by means 

of an endless steel chain with malleable iron buckets, and 

delivered into a cross-inclined worm conveyor, which in its turn 


will deliver into another worm conveyor running in front of the 
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motors are of the Lundell type of 9 B. p., running at 900 
revolutions per minute, and are connected across the 450 volt 
outers of the supply system. The motors are of the series- 
parallel type, i.e., the armatures have two windings, and the 
connections of these with regard to one another and to the 
fields can be regulated by a series-parallel controller. By 
this means their speed can be varied, without great loss, 
between one-quarter and full. There is a Green economiser, 
with 192 90ft. pipes 4in. diameter, divided into two sections 
of 96 pipes each. Its scrapers are driven by a small British 
Thomson-Houston motor. The feed pumps are of Messrs. 
Hayward, Tyler and Co.'s make. They are three-throw 
pumps, so arranged that each barrel can be thrown out of 
action if required. Each pump is capable of delivering 1,750 
gallons per hour against a steam pressure of 130lb. The feed 
tank is placed above the pump room, and measures 28ft. by 
11ft. by 7ft. deep, and the feed-water is taken from the town 
mains. There is a surface condenser, which can deal 
with 4, 000lb. of steam per hour. A Hayward, Tyler and 
Co.’s pump serves both for the circulating water and as 
an air pump. It was intended at first to obtain water 
from the public baths, which are adjacent to the elec- 
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boilers. Both of these conveyors consist of a heavy cast-iron | tricity works; but there seem to be some differences 
U-shaped trough in which a cast-iron screw, 9in. diameter and | between the two managing committees. The smallness of 


Gin. pitch, revolves at 31 revolutions per minute, the coal being | the condenser was due to the fact that only a limited supply 


thus gradually pushed forward. There are vents in the 
troughing of the second conveyor opposite each boiler, with 
shoots for letting the coal into the hoppers of the 
stokers, and with damper gear, worked from the floor level 
by means of rack and pinion motion and chain wheels, 
to regulate the supply to the hoppers. The shoots are 
hinged at the top so that they can swing out and allow the 
tube doors in the boilers to be opened. The conveyor and 
stoker shafting, which run at 20 revolutions per minute, are 


steam driven. 


| of circulating water was available, but now it appears probable 
| that the station will not run condensing after all. The con- 
denser pump is driven by a 6:5 B.m.P. Lundell motor running 
at 88 revolutions per minute, which is connected by means of 
spur pinions keyed directly to the motor spindles. A similar 
motor is used for driving one of the feed pumps, and these 
two motors are in other respects similar to those used for the 
mechanical stoker and conveyor. The second feed pump is 
Instead of the usual ring main, the steam 


supported on wrought-iron girders running from the top of pipes are simply in duplicate. All the steam plant has been 


the boiler briekwork to the wall opposite the boilers. 


mechanical stokers and the conveyors. They are connected 
by means of clutches to a worm reduction box, filled with oil. 
This reduction gear reduces the speed of the motors to 67 
revolutions per minute. The motors and worm box are 
placed on a separate platform, and the power is conveyed by 
another worm shaft by means of Hans Renold chains. The 


] Two | tested to a pressure of 820lb. per square inch. 
motors (one as a stand-by) are provided for driving both the | 


Engines and Dynamos.—T wo 165-kilowatt Willans—Johnson 
and Phillips sets have been put down up to the present and 
one 82 kilowatt set. The former run at 350 revolutions per 
minute and the latter at 450 revolutions. All are mounted 
on the usual combination bases. The machines are designed 
to give any pressure from 450 to 500 volts, as they are con- 
nected across the outers of the three-wire system. The 
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dynamos are four-polar, and the design is characterised by a | — Switchboard.— The switchboard is mounted on a gallery at 
circular yoke of substantial section, divided in a horizontal | the end of the engine house, and its arrangement is seen in 


plane, ready access being obtained to the armature. 


The the photograph and diagram which we publish. The board, 


armature-winding consists of copper bars of large section | which is of slate, has been supplied and fitted by the General 


wound in slots, the bars being shaped and thoroughly insu- 
lated before being put in place. Both armature core and 
commutator are mounted upon a substantial cast-iron spider 
which is keyed to the shaft. The spider is provided with 
radiating arms, which, in addition to providing a rigid support 
to the core, act as fans and circulate the air through the core. 
The rise in temperature of these machines, after a full load 
run of six hours, is stated by the makers to be very slight, the 
heating of the field coils being scarcely appreciable. The 
machines are separately excited from the one side of the ’bus 
bars at a pressure of 220 to 250 volts. A test of the 165 
kilowatt sets taken at Messrs. Willans’ works gave a full-load 
efficiency of 84:4 per cent. when running non-condensing, as 
against 80 per cent. specified by the consulting engineers, 
The engines are of the Willans three-crank standard design. 
The dimensions of the larger engines are: L.P. cylinder 
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Electric Co., the ammeters and voltmeters being of Messrs. 
Nalder Bros. and Thompson’s make. As is seen in the 
illustrations, the left-hand panel serves for the negative pole, 
the right-hand for the positive pole, and the centre panel for 
the middle wire and chief regulating connections. The ends 
of the five feeders are brought to the five extreme panels on 
either side, and each is provided with its ammeter and volt- 
meter, duplicate fuses, and regulating switches. The latter 
are six-way, and are so designed that the pressure at each 
feeding point is regulated by interposing the back E.M.F. of 
accumulator cells between the feeder and the dynamo bus 
bars. Instead of bringing back pilot wires from the feeder 
points, the ammeters are marked with two scales, one of 
which indicates the amperes, and the other the voltage which 
should be maintained at the station end of the feeders to 
make up for the drop to the feeding points. The next panels 
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GENERAL VIEW OF STEAM DYNAMOS, 


diameter 20in., H.P. cylinder diameter 12in., stroke 9in. Of 
the smaller engine, L.P. cylinder 14in., H.P. cyclinder 10in., 
and stroke 6in. The engine-room is spanned by a 15 ton 
travelling erane built by Messrs. Carrick and Ritchie. 


Battery .— The battery has been supplied by Messrs. 
Pritchetts and Gold. It consists of 258 cells, each containing 
19 plates in glass boxes, the discharge capacity being 50 
amperes for nine hours or 100 amperes for three hours, with 
a terminal pressure of 470 volts. The battery is arranged on 
wooden stands in three tiers (owing to the small space at 
disposal). Until the present electricity works were started 
the public baths were lighted electrically by means of a plant 
of their own. They have 250 incandescent lamps of 8 
and 16 c.p. and 14 are lamps, and current to these was 
supplied by a small steam dynamo. This machine has now 
been removed to the condenser room in the electricity 
works, and will be used at present for charging the cells, 
and perhaps also to some extent as a balancer. Its pres- 
sure only suffices to charge one half of the battery at a time. 


are the three dynamo panels, on the negative side of which 
are, in addition to the switch and duplicate fuses, Aron 
energy meters to record the output, and on the positive side 
ammeters, ** Stanley" minimum cut-outs and the field coil 
connections. The handles of the field rheostats are seen in 
the illustration, and above these are carbon break switches, so 
arranged that a resistance is inserted across the terminals of 
the shunt coil when the circuit is broken. The field coils can 
be switched on to either side of the 8-wire system, but there 
might with advantage be an arrangement to lock this 
switch when the dynamo is connected to the "bus bars. 
Next to these panels are the connections for charging 
the batteries, which include on each side a minimum 
cut-out, an ammeter and voltmeter with a zero in the 
centre, a double-pole switch, fuses and a throw-over switch. 
In the centre of the board the middle wire is con- 
nected through an ammeter and a current-direction indicator 
to earth and to the central point of the battery. The 
vertical bars for the regulating cells, to regulate the pressure 


THE ELECTRICIAN, JUNE 9, 1899. 


on the 'bus bars, are clearly seen, and above these are ammeters 
in the battery circuits and voltmeters whose connections can be 
varied by means of a plug switch. Means are also provided on 
either side to switch on the small dynamo as a balancer, to com- 
pensate for an uneven load on the two sides of the three-wire 
network. With the exception of the recording voltmeters, 


not on the main switchboard, which record the station | facture. 
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they are each fitted with two incandescent lamps. They are 
provided with the usual Edmunds switching arrange- 
ment, so that if an arc * hangs up" the two incandescent 
lamps light. The incandescent lamps are also used in 
place of the arcs during some hours of the night. The 
mains are of the British Insulated Wire Co.’s manu- 
The feeders are drawn into Doulton conduits 


pressure, and some meter testing instruments, all the volt- | laid under the pavements, and in cast-iron pipes under 


meters and ammeters are of the moving coil permanent all the road crossings. 
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SWITCHBOARD GALLERY. 


magnet type with large dials. 


The ammeters have a have been laid throughout the supply area, comprising 


perfectly even scale throughout their range, and the voltmeter | three-way, two-way and single-way conduits, the diameters 


scales are open at the working part. The recorders are of 
the electromagnetic type, and, like the other instruments, are 
of Messrs. Nalder Bros. and Thompson's make. "They are 
arranged with specially large drums so as to give a very 
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being either 4ft. 4in. or 3ft. Zin. 
has a sectional area of 0'3 sq. in. for the outer mains and 
| 0-1 sq. in for the middle wire, which forms the outer of 
the triple concentric. 


Each of the five feeders 


The distributors consist of 0°1 sq. in. 
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DIAGRAM OF SWITCHBOARD CONNECTIONS. 


large time scale. The meter-testing instruments are of the 
solenoid type, with spring control, and will read correctly in 
any position. 


Mains and Public Lighting.—A plan of the mains is given 
in the illustration, the positions of the feeding points and 
public lamps being also marked. The declared pressure is 
220 volts, and the arcs for public lighting are connected 9 in 
series across the outer mains. They are 12} ampere arcs of 
Messrs. Johnson and Phillips manufacture, numbering 
90 in all, and, as seen in the illustration of the lamp-post, 


low tension triple concentric cables, paper insulated and 
plain lead covered (as are also the feeders). They are laid 
in V-shaped wooden troughs on the solid“ system. Discon- 
necting boxes are fitted on both feeders and distributing 
cables every 440 yards, These are useful for testing purposes 
and disconnected for service connections. 


Our thanks are due to Mr. J. R. Blaikie, the resident 
engineer, to Messrs. Kincaid, Waller and Manville, to the 
Vestry Clerk, and to the various contractors for assistance in 
the preparation of this article. 
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THE MONTAUK FIRE DETECTIVE CABLE. 


This cable, which is designed for the purpose of giving an 
automatic alarm of fire, is an American invention, and has 
now found its way to England. The most simple application 
of it is as concentric cable in place of the ordinary electric 
bell conductors in a house. The wire is then composed of a 
core of copper, covered with a thick layer of fusible alloy 
which will fuse at about 870°F. This is covered with two 
reverse laps of cotton, and then comes the outer conductor, 
which is partly composed of tinned copper wire. The 
whole is enclosed in a braiding, both this braiding 
and the intermediate insulation being impregnated with 
a resinous compound. When the temperature fof the 
room, in which the cable is, rises to above the specified 
temperature, the fusible alloy melts, and running through the 
light cotton insulation effectually solders the outer and inner 
conductors together, setting the bell ringing, and actuating 
the indicator corresponding to the room in question. In order 
to make this fire alarm system independent of the bell system, 
and to enable the employment of separate fire indicators con- 
nected to close the bell circuit locally, the wire is also supplied 
with three conductors, as shown in the illustration. The two 
outer and intermediate conductors serve as the bell lines, and 
the inner and intermediate conductor for the fire alarm 
indicator circuit. The outer conductor is not tinned in this case. 

There are numerous other applications of the wire, 
triple cables of this kind being used as combination 
burglar and fire alarms, with the outer conductors con- 
nected on a closed-circuit system, and the inner on the 
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An instrument has also been 


usual open-circuit system. 
devised by means of which the fire detective wire is brought 
to a special instrument in connection with the telephone, so 
that a special fire or burglar alarm call is automatically 


conveyed to the telephone exchange. The cable has, we 
understand, been used to a considerable extent in the United 
States, one of the fire insurance companies having allowed a 
reduction of premium for buildings fitted with it. The United 
States Government has, we understand, also taken it up, 
having ordered wire which will operate at 220°F. For this 
purpose the Montauk Company is employing an alloy of 
cadmium as the fusible metal. The cable appears to have a 
wide field of utility in such places as the holds of ships and 
wherever easily inflammable materials are stored. It is being 
introduced into this country by Mr. Jas. F. Butterworth, of 
28, Queen-street, London, E.C. 


THE SOLVAY ELECTROLYTIC PROCESS FOR THE 
PRODUCTION OF BLEACH AND CAUSTIC SODA. 
BY G. H. ROBERTSON, F.C.S. 


In a previous article (see The Electrician, Vol. XLII., 
p. 457) some description was given of the principal gravity 
processes which have been introduced from time to time with 
a view to lessening the waste caused by the recombination of 
the ions in eleetrolytie processes for the production of bleach 
and caustic soda. It has also been sought to attain the same 
end by means of chemical agency, mercury being employed as 
the cathode which combines with the sodium as fast as it is 
liberated from the chlorine; but in the Solvay process just 


ELECTRIC LOCOMOTIVES IN PRACTICE, AND TRAC- 
| 


introduced we have a combination of the two methods, for 
whilst a mercury cathode is employed, the arrangement of the 
cellis such that the electrolyte forms layers, and no diaphragm 
is needed. 

In the mercury processes hitherto employed, it has been 
necessary, in order to render them continuous, to circulate 
large quantities of mercury by making the whole apparatus 
movable and rocking it; or by constructing it on a slope, 
down which the mercury flows in a thin sheet; or a spiral 
channel is provided for it; or the mercury is displaced by 
means of pistons or plungers; but in any case a large volume 
of mercury has to be circulated in order to remove the small 
quantity of sodium amalgam formed by the current, and 
trouble arises if the circulation of the mercury is stopped from 
any cause. The alkaline amalgam, produced by electrolysis, 
forms on the surface of the mercury where it is in contact 
with the sodium chloride solution, and as it is lighter than 
the mercury, it floats on the latter. Advantage is taken of 
this fact in the new Solvay process, in which the sodium 
amalgam passes off over a sill or weir which retains the bulk 
of the mercury, and thus a fresh surface is continuously 
offered to the electrolyte, whilst the amalgam passes into 
another vessel where it is freed from sodium, and the regene- 
rated mercury is passed back into the electrolytic tank, 
entering it from the bottom at the opposite end to that 
at which the overflow is situated. It is obvious that in this 
process any failure in the circulatory system will not cause 
the apparatus to be deprived of its mercury cathode, as there 
is always an excess of mercury beyond that which is needed 
for the formation of sodium amalgam; and, further, it is 
practically only the mercury which is actually utilised for 
chemical combination, which is removed from and returned 
to the electrolytic vessel by the pumps, and not the whole 
volume of the mercury. In order to prevent or retard 
the recombination of the products the electrolyte consists 
of two distinct layers instead of being homogeneous, the 
lower layer which rests on the mercury cathode is 
saturated, or nearly so, with salt, and is thus of the maxi- 
mum density, whilst the upper layer in which the anodes 
are placed contains less salt, and is, therefore, lighter. The 
two layers can easily be kept separate as no gas is evolved 
from the cathode, and the dense lower layer practically serves 
the purpose of a diaphragm, and keeps the lighter solution, 
which is saturated with chlorine, from coming into contact 
with the cathode, thus preventing any recombination with its 
consequent waste of current. The line of separation between 
the two layers is kept midway between the anode and cathode, 
and the two solutions are maintained at their proper relative 
strength by passing them into regenerating vessels from one 
end of the tank, whence they are returned to the opposite end, 
and the circulation of the electrolyte is in the same direction 
as that of the mercury cathode. 
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TIVE RESISTANCE IN TUNNELS, WITH NOTES ON 
ELECTRIC LOCOMOTIVE DESIGN.* 


BY P. V. M°MAHON. 


( Continued from page 155.) 


LOCOMOTIVE Losses AND DRAW-BAR PULL AT STARTING. 

In order to arrive at the value of the draw-bar pull exerted by the 
locomotive on the level at starting, the starting periods at Kennington 
with 100 and 120 amperes, and Elephant and Castle with the same 
currents, will be considered ; these stations are chosen to avoid the 
errors (or 5 introduced in the dynamometer readings by 
a quick down grade. In each of the four cases the values of the 
dynamometer reading, the tractive force due to gravity, and the 
tractive force due to acceleration were taken from the plotted curves, 
at ösec. intervals, and reduced to the level at a constant speed. Thus 
at Kennington (Fig. II) at 5sec. after starting the draw-bar pull as 
shown by the dynamometer was 1,075lb., the tractive force due to 
acceleration plus or minus gravity was 201lb., and as this force did 
not appear at the draw-bar, but was given out by the locomotive at 
the tread of the wheel, it must be added to the draw-bar pull, con- 


* Abstract of a Paper read before the Institution of Electrica. Engineers, 
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sequently the total tractive effort which should appear at the draw- 
bar at a constant speed on the level would be 1,2761b. for a current 
of 105 amperes. In the same manner at the tenth second interval the 
draw-bar pull was 10751b., the tractive force due to acceleration plus 
or minus gravity was 345lb., giving 1, 420lb. at the draw-bar at a 
constant speed on the level for a current of 100 amperes; in the same 
way the tractive efforts at the draw-bar at the fifteenth and twentieth 
second intervals were 1,4671b., and 1,596lb. for a current of 100 
amperes. To facilitate the analyses of these curves during the start- 
ing period, both as regards locomotive losses and tractive effort per 
ton of train at starting, the curves, Figs. 11 and 12 (from the Ken- 
nington and from the Oval curves) are plotted to a distance scale in 
Figs. 13, 14, 15 and 16. The value of gravity for half a coach on 
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A= Acceleration ; G = Gravity; M = Mass. 
Fics.—13, 14. 


the level and half on the grade could then easily be allowed for. 
The curves are self-explanatory, and are again referred to in the 
section dealing with tractive resistance per ton of train. Plotting 
the values of speed and tractive force at the draw-bar at constant 
speeds on the level, we get two curves showing the tractive effort for 
100 and 118 amperes at speeds of from 0 to 9 miles per hour. The 
value at 0 is taken from the static draw-bar pull. From these two 
curves it would seem as if the effective tractive force increased, or 
locomctive losses decreased, with the speed until the latter reached 
about 9 miles per hour. If two lines are now drawn representing 
the tractive force at the tread of the wheel, as found from the Prony 
brake experiment, for 118 and 100 amperes respectively, the vertical 
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A — Acceleration ; G = Gravity ; M = Mass, 
Fics. 15, 16. 


distances between the former and latter curves give the locomotive 
losses at the various speeds up to 9 miles per hour. Plotting these 
values we have two new curves giving these losses, These curves go 
to prove that the losses as shown by the difference between the Prony 
brake test and draw-bar pull at starting, already referred to, are 
roportional to the total tractive effort given out by the motor, and 
although the loss decreased with the increase of speed, still there is 
clearly a greater loss at 118 amperes than at 100 amperes, 
Observations were next taken with No. 12 locomotive under 
ordinary everyday working conditions. The current volts, speed 
and draw-bar pull were taken at 5sec. intervals as before. A 
complete trip fon Stockwell to the City during heavy morning 


traffic is plotted in Fig. 18. The number of passengers carried 
between stations was observed, and thus the actual weight of the train 


was found to within about 100lb. Three complete trips each way 


were taken, and the results given in the tables are obtained from the 
six trips, although only two are quoted. "The locomotive losses and 
draw-bar pull at starting are treated in the same manner as No. 15 
locomotive. Figs. 19, 20, 21 and 22 are the starting periods plotted to 
a distance basis for two trips from the Elephant and Kennington, 
The curves (Fig. 23) give tractive force and losses at starting for No. 
12 locomotive. In this case the starting current in each case was 
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Fic. 17.—Locomotive No. 15. Tractive Force and Losses at Starting. 


kept as nearly as possible steady at 140 amperes. "These curves are 
again used in obtaining the tractive resistance per ton of train at 
starting as in the case of No. 15 locomotive. 


Locomotive Losses AND DRAWw-BAR PLL WHEN RUNNING. 

To arrive at the draw-bar pull on the level exerted by the loco- 
motive for speeds for 9 miles per hour and upwards, for various 
currents the experimental runs between Stockwell and the Elephant, 
and the Elephant and Stockwell, were analysed as before explained, 
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A= Acceleration ; G=Gravity ; M = Mass. 
Fras. 19, 20, 


but in this case the area of the speed, current, draw-bar pull, and 
the tractive force due to gravity and acceleration curves, Figs. 10, 11 
and 12, were measured, and from these the average values were 
obtained as follows. Between Stockwell and the Oval the average 
draw-bar pull was 268lb. for an average current of 36:8 amperes 
at an average speed of 18:4 miles per hour (during the running 
period). The average tractive force due to acceleration, pus or 
minus gravity, was 8736lb., leaving 259 71b. as the tractive force at 
the draw-bar of the locomotive on the level at a constant speed. 
From the Prony brake test the tractive force at the tread of the 
wheel for a current of 36:8 amperes was 340lb., leaving 80lb. as 
the locomotive losses, in which are included journal and rail friction, 
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and air resistance, From curve E, Fig. 6, it appears as if the | between Stockwell and the City, and the City and Stockwell, as in 
locomotive losses increased with the current. This increase must be | the case of No. 15 locomotive. 


due to journal or rail friction, as the air resistance is certainly greater 
at a high than at a low speed, and the smaller current corresponds 
to a higher speed. There does not seem to be any definite 
relation between the locomotive losses and the speed as in the case 
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TRACTIVE RESISTANCE PER TON OF TRAIN. 


Treating in a very similar manner the curves Figs. 10, 11 and 12, 
the tractive resistance per ton of train, including air resistance, was 
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of ae from rest. In some earlier experiments a speed counter | arrived at. In arriving at the tractive force per ton at starting, 1t 
was attached to one of the locomotive wheels, giving the actual | was necessary to consider the length of the train in ng from 


number of revolutions made; this counter was observed at each 
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Fids. 21, 22. 


Osec. interval, and from this the position of the locomotive in the 
section determined. It was, however, found that equally good 
results could be obtained, and this method was therefore discontinued. 
The draw-bar pull at constant speed on the level for No. 12 loco- 
motive was obtained from an analysis of the tests already explained 


one gradient to another, and this was allowed for in the following 
manner: The speed, draw-bar pull and tractive force due to accelera- 
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Fic. 23. —Locomotive No. 12, Tractive Force aud Losses at Starting. 


tion were plotted to a distance basis from the calculated distance 
travelled ; the gradient was then plotted and the position of each 
coach on the gradient (up or down) determined at each interval ; the 
tractive force due to gravity was then obtained and plotted, and so on 
until a speed of about 10 miles an hour was reached. This is seen 
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more easily by reference to Figs. 13, 14, 15 and 16. Here it may not 
be out of place to consider in detail what takes place in a starting 
period, say, from Elephant and Castle, Fig 13. At the moment of 
starting the front end of the train was on the level, and 30ft. from an 
up gradient of 1 in 115. After travelling about 60ft., one coach 
was completely on the incline ; in this position the effect of gravity 
was 152lb. ; when another 30ft. had been passed over, two coaches 
were on the incline, and the value of gravity was 304lb. — When the 
whole train was on the incline the gravity curve ceased to rise and 
ran parallel to the base until the down grade of 1 in 161 was reached 
by the first coach. The down gradient was analyred in a similar 
manner, aud from the result the corresponding part of the gravity 
curve was plotted. From the curves, Figs. 13, 14, 15, aud 16, a table 
was compiled, giving the total tractive force on the level for the train, 
at speeds varying from 0 to 10 miles per hour. This table we 
obtained by scaling the vertical distance between the observed 
dynamometer draw-bar pull and the curve giving the tractive force 
due to acceleration, plus or minus gravity. i 
Three more experiments were made between Stockwell and the 
Oval. Here, shortly after leaving Stockwell, there is à down grade, 
which continues almost until the Oval is reached. "The speed was 
recorded at O5sec. intervals as before, and when the locomotive 
reached a pre-determined point the current was shut off, and the 
locomotive and train were allowed to run by gravity and their own 
kinetic energy until the speed fell to about 13 miles per hour ; at 
this point the train was about to ascend a slight up gradient, and the 
current was switched on again. These testsareplotted (Fig. 24) for a 
three-coach train, the speed at shutting off the current was 18:5 miles 
an hour, and it dropped to 13:5 before the current was switched on 
again. This speed curve was analysed as before, and the tractive 
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M = Mass; A = Acceleration. 
FIG. 24.— Locomotive No. 15, Train No. 7. 


force due to acceleration and gravity was found to be 406:31b. ; this 
divided by the weight of the train and locomotive, whieh was 37 
tons, gave a tractive force of 10:951b. per ton on the level at an 
average speed of 15:86 miles per hour. From the tests of No. 12 
locomotive further points on ihe eurve (Fig. 25) connecting tractive 
resistance per ton and speed were obtained, in a manner already 
ex plained. 
EFFECT OF CURVES. 


To arrive at the additional resistance offered by the curves on the 
line, the observations from which the tractive force per ton was 
obtained were further analysed in the following manner. The posi- 
tion of the curve in the section being known, the exact time when 
the train was passing over the curve was found as already explained, 
for the gradient, the draw-bar pull, tractive effort due to gravity and 
acceleration were taken from the respective plottings for the par- 
ticular section, and in this manner the total tractive effort per ton 
on the level at a constant speed was obtained ; deducting from this 
the tractive resistance per ton already found at that particular speed, 
the result gave the additional resistance due to the curve. Although 
there are several sharp curves their length is small, and it was ditli- 
cult to get accurate results, as in some cases the length of curve was 
not greater than that of the locomotive and train. The most con- 
sistent results were obtained on the curves between the Borough and 
Elephant stations, and between the Elephant and Kennington 
stations. The first curve has a radius of 390ft., and the average of 
three sets of observations gave 27:9lb. per ton at 16:5 miles per hour, 
the tractive foree per ton on the straight and level road being 12775, 
leaving 15-15lb. per ton due to the curve alone. The next curve has 
540ft. radius, and the average of six sets of observations gave 22:61b. 
per ton, at 13°5 miles per hour, that on the level straight road being 
11:315., leaving 11-3lb. due to the curve. It is perhaps worth men- 


tioning that there is a guard-rail on each of these curves, which, 
although in good condition and very smooth, no doubt adds to the 
resistance. 


EFFICIENCY OF LOCOMOTIVES ON LINE. 


To get the horse-power at the tread of the wheel, the loco- 
motive is, as to air resistance, journal friction, &c., treated as if 
it were a carriage, the tractive resistance per ton being taken from 
the curve (Fig. 25) for the ditferent speeds ; and this amount, added 
to the draw-bar pull, gives the tractive effort at the tread of the 
wheel. Turning to No. 12 locomotive, the average efliciency for 
four sections at the draw-bar during the starting period is 26:0 per 
cent, and the efficiency at the tread of the wheel is 52:35 
per cent.; the efliciency of No. 15 is 28:4 and 53:2 per cent. under 
similar conditions, while No. 17 has an efliciency of 30:5 and 
971 per cent. at the draw-bar and tread of wheel respect- 
ively. During the running period, No. 12 locomotive gives the 
highest efficiency at the draw-bar, viz., 73-1 per cent. This is partly 
due to this locomotive being so much lighter than the other two that 
it naturally requires less power than the others to move itself along. 
Its efficiency at the tread of the wheel is 864 per cent. No 15 loco- 
motive has an efficiency of 71:6 per cent. at draw-bar and 88:15 per 
cent. at the tread of the wheel. The respective efficiencies for No. 17 
are 69°75 per cent. and 86:25 per cent. The CR losses are greatest in 
No. 12 locomotive, and amount to 23:5 per cent. at starting and 12:5 
per cent. during the running period, although its resistance is less 
than that of No. 17, where the internal losses are 20:0 and 1072 per 
cent. No. 15 has the smallest C'R losses, being 12:8 per cent. at 
starting and 8:12 per cent. during the running period. A high C?R 
loss at starting is, however, no real disadvantage if it can only be got 
rid of, after the external resistance in the regulating switch is all 
cut out. NE 

Taking the sum of the percentage of useful work appearing at the 
tread of the wheel, and the C*R losses for the three locomotives, we 
are able to account for 98:9 per cent. of the energy put into No. 12, 
96:27 per cent. for No. 15, and 96:5 per cent. for No. 17. "There is 
thus an average of 3 per cent. unaccounted for. This 3 per cent. 1s 
probably accounted for by treating the locomotive as a carriage when 
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Fia. 25.—Curve showing Tractive Resistance per ton at Various Speeds, 
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taking the tractive resistance per ton, and is partly due to the larger 
effective area of the locomotive front setting the column of air ahead 
of it in motion, and to increased journal friction in the locomotive as 
compared with the ordinary train journal friction. 

Turning back for a moment to the starting period. In No. 12 
locomotive 75:8 per cent. of the total energy can be accounted for, 
and it can be safely assumed 3 per cent, must be added as already 
explained, This leaves 21:2 per cent. of the energy supplied to the 
locomotive wasted in regulating resistance, until the train is under 
way. In No. 15, 31 per cent. is lost in external resistance, and in 
No. 17 the loss in external resistance is 19°3 per cent. 

ELECTRIC LOCOMOTIVE DESIGN. 


From the experience gained by the foregoing locomotive tests, and 
knowing exactly the tractive force required at the draw-bar òf the 
train from the curve (Fig. 25), a further set of investigations was 
gone into. It was thought that an improvement might be made in 
No. 12 locomotive by winding the motors to give a higher tractive 
effort per ampere. This would solve the “starting period” part of 
the problem, but at the expense of the “running period,” if the 
existing switching arrangements were employed. The switching 
arrangement gave very good results in the past, and the cost of 
repairs was exceedingly small, so that it was with a certain amount 
of reluctance that it was decided to try the serics-parallel method. 

From the Prony brake tests of these motors, the maynetisetion 
curve, and other data required for the following calculations were 
obtained. The necessary calculations were made for altering the arma- 
ture and field-magnet winding, utilising the same carcase. The original 
number of conductors on the armature was 540. It was decided 
to increase this by 50 per cent., or to re-wind with 810 conductors. 
The characteristic curves of the re-wound motors were then calen- 
lated and plotted (Fig. 26). It will be seen that the tractive force 
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at the tread of the wheel (27in. diameter! was 1,595lb. for 150 
amperes, falling to 415 at 50 amperes. The speed in miles per hour 
at average voltage (430 volts) was 15:5 with 150 amperes, and 22°75 
miles per hour with 50 amperes; with a pressure of 215 volts 
(corresponding to the series position) the speeds were 5:5 miles per 
hour at 150 amperes and 93 at 70 amperes. With the above curves 
it is possible to show the performavce of tliis motor in actual work 
on the rails. The length between the starting and stopping point 
is taken as 2,700 feet. This is about the average length between 
stations or short sections on the City and South London Railway, 
and in some of the proposed new schemes. To simplify calculations, 
the section is assumed level and free from curves. This assumption 
will not of course affect the general result, as the eame section is 
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Fia. 26.— Characteristic Curve of Motor No. 1. 


considered in each case. The weight of the locomotive and four- 
coach train now under consideration is 49 tons. From the curve, 
Fig. 25, giving the tractive resistance per ton at various speeds 
a table was compiled, from which could be found the total 
tractive force necessary to overcome the resistance due to 
the locomotive and train, at all speeds within the limits of this 
investigation. Points were taken every two miles: thus between 0 
and 2 miles per hour the average tractive resistance was 1,6 10lb.: 
between 2 and 4 miles per hour it was 906lb. ; in the next interval, 
that is, between 4 and 6 miles per hour, it fell to 7071b., and so on. 


(To be concluded.) 


ELECTRICITY WORKS ACCOUNTS. 


Liverpool Municipal Electric Supply Works. 

Started in 1883, under the auspices of the Liverpool Electric 
Supply Co., this undertaking was acquired in 1896 by the 
Liverpool Corporation. The year ended at December 81 last, 
the accounts of which we analyse this week, thereforo 
represents the fifteenth completed year in operation. 

A study of our table shows that on the whole the result of 
the year’s working is very satisfactory ; thus the progress of 
the concern is shown by the advent of 500 additional con- 
sumers, resulting in an increase in the equivalent 8 c.p. lamp 
connection by 49,426, or no less than 87 per cent., and 
raising the total to 184,648. A similar improvement is 
noticeable in the output which, at 2,915,695 units sold, 
exceeded that of 1897 by 728,101 units, or 83 per cent. Of 
the total 3:6 per cent. represented the output for traction 
purposes, while 7:2 per cent. represented the supply to street 
lamps. In view of these small proportions, it would be unfair 
to expect the influence of these loads to be apparent in the 
costs, the load factor having remained quite constant. 

In spite of substantial reductions in the tariff, which have 
caused the average price obtained to fall from 5 67d. to 4:81d., 
the financial results of 1897 have been all but sustained in 
1898, thanks to the largely increased output and to the 
decreased costs. Compared with the working profit in 1897 
of 6°79 per cent. on the mean capital, the profit in 1898 of 
£36,412, representing 6:54 per cent. of the capital, is highly 
satisfactory in the circumstances. £8,890 has been placed to 
the sinking fund, £4,000 to a renewal fund, while £4,000 
has also been allocated out of the net revenue to a Reserve 
fund after satisfying the interest charges of £13,086. 

To go back to the costs, it may be observed that at 1:81d. 
per unit the total costs are somewhat above the average 
obtaining in municipal station3 of similar output in 1897 ; on 
the other hand, the works costs at 1:17d. are very fairly 
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representative of theaverage; therefore, the management and 
property charges are slightly high. 

All the items of generating costs are above the average, 
except repairs and maintenance, the item of which is 
sufliciently low to make the total generating costs very little 
above the normal. We look forward to seeing these costs 
still further reduced when the public lighting and traction 
loads on the station have increased to an appreciable propor- 
tion of the total load. 

It should be noted that in the original accounts there is 
included, in the expenditure out of revenue, an amount of 
£149 in 1897 and £5,895 in 1898. "These amounts, which 
we have kept out of the revenue account in our tables, and 
have shown 'as charges on the gross profit, are the cost of 
changing the pressure of supply. 

Kingston-upon-Hull Municipal Electric Supply Works. 

Our second table deals with the accounts of the working of 
the Kingston-upon-Hull undertaking, for the year ended 
March 31 last. During the year an additional £33 440 has 
been expended as capital, and the Sculcoates-lane station was 
opened on October 25 last. 

The large increase in the output of no less than 60°5 per 
cent. should be very encouraging, and it has had its effect 
upon the financial results, though hardly to the extent we 
should have liked to see, on the costs; still, the latter cannot 
be called very high. Comparing the total costs with those of 
stations in 1897 they are about 0-2d. above the average at 
similar outputs, though the works costs are fairly representa- 
tive. Of the generating costs, station wages, and repairs and 
maintenance are rather high, while fuel is about the average, 
and oil, etc., well below the usual figure. 

The working profit cleared amounted to £8,483, repre- 
senting 10:9 per cent. of the mean capital. Out of this, 
£2,267 has been paid in interest, and £1,555 represents the 
instalment to the loans fund, exclusive of £1,000 paid into the 
capital account from revenue in respect of meters. Together 
with £4,509, balance brought forward from 1897, the total 
credit balance now amounts to £8,169. Modifications and 
reductions in the tariff have been made during the year. 

Now that the new station has been completed we hope to 
find next year a still further improvement in the costs of 
working during the current year. The low capital and capital 
charges are, however, a great set-off to tha mediocre position 
as regards the costs at present. There is yet the depreciation 
fund to be attended to, and it would seem advisable that 
something should shortly be put by on this account. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared: — 


Aberdeen (Municipal). 1809 Jan. 6| Kensi'gton & Knightsbr'(Co.)'99 Mar. 3 
Ayr (Muiicipal)............ 1898 Nov. 11| Kingston-upon-Hull (Mun.) 1808 Aug. 19 
Bedtord (Muntcipal) ...... 1809 May 19 Kingston-on-Thames (Mun.) 18 April 21 
Belfast (Municipal) ........ » Sept. 23! Lancaster (Municipal)...... 1593 Oct. 21 
Birmingham (Company)... . ,, Dec. 16 Leeds (Company) .......... 1899 Mar. 3 
Black pool (Municipal) . 5» Oct. 7 Leicester (Municipal) ...... » Jan. 20 
Bournemouth (Company) .. ,, April 28! Leyton (Municipal) ........ 1893 Sept. 23 
Bolton (Municipal) ........ 1898 Dec. 9, Liverpool (Municipal)...... » Aug. 12 
Bradford (Municipal) ...... 1899 April 14, Manchester (Municipal).... ,, July 29 
Brighton (Municipal) ...... „ May 12 Newcastle and District(Co),, Dec. 2 
Bristol (Municipal) ........1598 July 29 Newcastle-upon-Tyne(Co.) 1899 April 14 
Burnley (Municipal) ...... „ Sept. 16; Northampton (Company) ..1898 April 15 
Burton-upon-Trent (Mun.) 1899 April 21 Norwich (Company) ....... a — 2 
Bury (Municipal) .......... 1898 Nov. 25 Notting Hill (Company) ...1599 Mar. 17 
Cambridge (Company)...... 1599 Mar. 10| Nottingham (Municipal) ..18J8 Oct. 93 
Cardiff (Municipal) ........ „ Jan. 6| Oldham (Municipal) „ Nov. 18 
Charing Cross (Company) .. ,, Mar. 17 Oxford (Company) ........ 189 May 19 
Chelsea (Company) ........ „ Mar. 31| Pontypool (Company) ...... 4, May 5 
Cheltenham (Municipal)....1898 Oct. 7 Portsmouth (Municipal)....1898 Nov. 4 
Chester (Municipal)........ » Oct. 14| Preston (Company) ........ „% Oct 

City of London (Company)..1899 May 12! Reading (Company)) » Sept. 16 
Clerkenwell (Company) . . . 1898 Mar. 18| Richmond (Company)) » Mar. 4 
Derby (Municipal) ........ p Dec. 9 Scarborough (Company) ... ,, April 1 
Dewsbury (Municipal)...... „ Nov. 95! St.James' & Pall Mall(Co.)..1899 Feb. 94 
Dover (Company) ........]599) June 2 St. Pancras(Vestry)........ v May 26 
Dundee (Municipal)........ 1898 Nov. 4| Sheftield (Company)) 1893 Dec. 18 
Eastbourne (Company) .... ,, July 22 Shoreditch (Vestry )) » May 27 
Edinburgh (Municipal) .... ,, Oct. 14 Southampton (Municipal) . ,, June 3 
Exeter (Municipal) ........ „ Aug. b; Southport (Municipal). „ Dec. 23 
Glasgow (Municipal) ...... ,, Aug. 12 Stafford (Municipal). 5» Oct. 21 
Guildford (Company) ......1599 May 5 Sunderland (Municipal).... ,, Aug. 19 
Halifax (Municipal)... 18% Nov. 18 Taunton (Municipal) » Aug. 5 
Hammersmith (Vestry) . . . 18% May 26! Tunbridge Welis(Mun.) . „, July 22 
Hampstead (Municipal) ....1593 Sept. 9 Walsall (Municipal)........ „, Nov. 11 
Hanley (Municipal) ........ 1st) April 23 Wandsworth (Company) „ Mar. 18 
Harrogate (Municipal) ....1595 Dec. 30 Westminster (Company) . . 1899 Feb. 24 
Harrow (Company) ........ „ Sept, 9 Whitehaven (Municipal) ..1sJ8 Dec. 23 
Hast'gs & St. Leonard's(Co.),, April 29, Windsor (Company). „ Dec. 30 
H use · to- H' use Co. (K'ns'gt'n) 1899 Mar. 31 Wolverhampton (Municipal), July 15 
Hove (Company a ar. 10 Woolwich (Company) an. 13 
Huddersfield (Municipal) ..1898 Mar, 25| Worcester M amisi bal, woes » April 7 
Islington (Vestry).......... , June 24 Yarmouth (Municipal ...1898 June 17 
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. . " LIVERPOOL. | KINGSTON-UPON-HULL. 
_ Undertaking Worked by. ... . . .. . Liverpool Corporation. Kingston-upon-Hull Cor poration. 
Date of Commencement of Bupply....................... 1883. January 16, 1893. 
stem of Supply |. seem Continuous- Cürreii 2 and 3-wire with batteries || 3-wire con.-cur. with batts. and rotatory trans. 
Ohief Engineer................... (adde s boa tees e | À B. Holmes. A, S. Barnard. [in sub-stationa, 
YEAR ENDED DEC 311897, | DEC 34 $898. i} MAR 31, 1898. | MAR 21, 1899. 
. QUANTITIES— | | 
genera — 99. % . 4 oee — — 553,389 968,132 
„ BOLD (TOTA l) UH 2,187,594 2,915,695 | 467,352 149,690 
„ Bold to consumers .......... eese . — 2,105,1934 467,352 149,690 
» Bold for public lighting, &o, ........................... — 210,492 nil nil 
„ UB] on works 2 ã 22 — — 46,455 127,495 
UNITS SOLD PER 8 C. P. LAMP CAPAOITY ............... 213 19 5 17 172 
Maximum supply demanded ............. (M 2,719 kilowatta 5,633 kilowatts 687 kilowatts 10747 kilowatts 
Number of public lamp tᷣE HHH . 155 157 nil nil 
Number of consumers . sero Hirosi 1,779 2,279 679 x 
Connections to mains in 8-c.p. lamps ..................... 135,222 184,648 47,620 "n 
CAPACITY OP PLANT IN 8-C.P. LAMPS .................. 102,800 149,600 27,500 43,600 
CAPACITY OP PLANT IN KILOWATTS..................... 3.290 4,790 880 1,395 
Per kilowatt Per kilowatt o 
OAPITAL— ME | rein. bee, rer. Peat] ratet ffn 
N FG „ = = = = £86,490 £983 127,990 £913 
Loan (including Debenture eee) ves o vespa ine’ E m en 86,490 98:3 127,990 91:8 
1 O ²³⁰» eean £500,000 £152 556,000 | £116 53,474 60:8 94,959 681 
Loan (including Debenture charges)... . . . ... 500,000 | 15 556,000 | 116 55,474 60:8 93,959 67-4 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... s = tap am 33,016 375 34,031 944 
Share (unissued) ..........— eene -- | = = t ans E Me A 
Share (uncalledm t 2 za = = = zs = = ae 
zx D Debenture))))))) . - | = a e 33,016 375 34.031 94:4 
vo8eecet0000GBoquevssotuseveocoesbascecóhetotosooose — — — — 6,834 711 8,389 6:02 
RESERVE OR SINKING FUND |... 25,8741 787 | 38955: 7-99 eas Ls i E 
DEPRECIATION FUND |... 13,376 407 | 17376 3:63 E z ui se 
EXPENDED (TrorArIlh .. eene 523,368^ | 159 591,587" 123 61,518 69:9 94.953 681 
Lands and buildinggngg . = = = zs 7,686 873 10,783 173 
Plans ‚ .. „66 „„ „ „„ — ex "AC — 23,748 27 · 0 41,076 29: 
Mains. ...... .. . . .. . ... .. . .... . ... . a = e 28,934 32:8 40,544 291 
Miscellaneous ......-— eene nemen . I one 1,150 | 1:31 2.555 1:88 
BALANCE OP CAPITAL AOOOUNMT........................... — 93.368* - 711 35,587 -743 | 8,044 - 914 a Eus 
BEVENUE— Total. Fer unit sold Total. Per unit sold Total. Per unitsold| Total. Per unit sold 
TOTAL 424323 ²˙ —— Men £51,722 5° 670d. 258, 417 4 810d. £10,453 5:370d. £16, 488 | 5225d. 
Revenue from supply .................eeeeee 553 46,027 5:050d. 51,003 4:200d. 9,967 5 120d. 15,546 4:980d. 
" meters, &c. ...... CCC 1,055 0:116d. 1,319 0:109d. 529 0:169d. 456 01464. 
"n public lighting... 2,856 0:3124. 2,631 0'217d. | — — — — 
5 sale 1 C 1 1885 dod 2,864* 0°236d. | e on => — 
eous souro es . ‘064d, 600! 0:049d. 157 0:081d. 485 0°155d 
EXPENDITURE OUT OF REVENUE— | 
JPC oeuisionannte £18,072 19834. £22,005 | 181d. | £5451 | 2800d.| £8,005 | 2565d. 
WORES OOS TW... . . e 11,256 1235d. 14,180 1168d. 3,622 1:860d. 5,601 17944. 
Generation of eleotrioity eese . .. 9,203 | | ro10d. | 11510 | 097: | $456 | 1780d. | 4657 | 1492. 
Fuel (including cartage, &c.) ..... ..................... 4,737 0:520d 5,865 0:483d. 1,096 0°563d. 2,034 0°652d. 
Oil, waste, water, stores . e Š 1,166 0:128d 1,262 0:104d 170 60874. 298 0:096d. 
Wages tis eh bai ERR ER ERG C UE 2,619 0:288d 5,072 0:255d 816 0:4194. 1,386 0:4444. 
Repairs and maintenance at station .................. 681 0:075d. 1,611 0°133d 1,384 077124. 938 0-201d 
Distribution of eleotrioit / TET 2,053 0:225d 2,370 0: 195d. 156 (80d. 044 (bid. 
bir M öh ( E 1,098 0˙121d 1,506 0°108d. 71 0:036d. 194 0:0524. 
Repairs, renewals of mains, JJ 955 0:105d 1,064 0:0884d. 85 0:044d. 750 0:240d. 
Public lig ting e — = s Me ic Mis es — 
Attendance ..........eeeeenenen . C — — iim = - — = s 
INL LT e — — - MEE e" T mae 
. AND PROPERTY CHARGES............... 6,816 0°748d. 7,825 0:644d. 1,829 0:940d. 2,405 0771d. 
Kent, rates, taxes ......ussssesesesserssesesseesesessonsososoosees 2,108 025 1d 2,494 0:205d. 756 0588d. 845 0727 Id. 
Management ... ..... ——Ó————Á— € 4,706 0:5 17d. 5,81 Or 439d. 1,073 055.)d. 1,500 Gail. 
Sas 88 5,439 0:3577d 5,764 0:310d. 738 0°379d. 965 0:509d. 
Stationery, &. .. 6 . . ec ee 246 0:027d 406 0:033d. 108 0-055d. 157 0:0504. 
Establishment charges e 553 0:039d 612 0-050d. 146 0:0754. 508 0:099. 
Law charges, &c. ........ eee visas 670 ¢ 0:074d. 549 | 0:045d. 81^ 0:0424. 1504 0:042d. 
Total. 4 to mean Total | % to mean | Total | % to mean Total ~, to mean 
FINANOIAL RESULTS—  lespexpded| Tote. cap ep andes Total. — capexpuded] Total. cup.expnded 
WORKING PROFIT FOR TRR. oonan. £33,650 | 6 79% | £36412 | 654% | £5003 | 920% | £3483 1097 
Sum carried to Depreciation Fund .................. 4,00 ; = UE DER 
Sum carried to Reserve or Sinking Fund 1,467 2:697/ 2.555. 5217, 
Net interest on loans (incl. Debenture charges) ... 1,496 2157, 2.267 2:907 
BALANCE FROM LAST ACCOUNT. . . 2,469 4:547 4,509 577% 
BALANCE AVAILABLE ron DISTRIBUTION, &o. ...... 4,509 89287 8l 169 | 1047 
QRDINARY DIVIDEND PAID FCC — — — — 
PERCENTAGE OP TOTAL COSTS TO GROSS REVENUE 52:27 48:5% 
Expenditure per kilowatt capacity . 8 £6. 48. Od. £5. 14s. 10d. 
REVENUE PER KILOWATT CAPACITY  .................. , £11. 178. 7d. n ]€s. Od. 
Expenditure per 8-c. lamp capacity ///) . 58. 114d. s. 8d. 
REVENUE PEE 8-0.P. LAMP CAPACITY .................. à i 78. 74d. 7s 64d. 
REVENUE PEE 8-0.P. LAMP CONNEOTED ............... . 4d. . 48. 44d. 
Price charged for lighting, per unit 7d. to dl. 5d. to 4d. 52d. 6d. aud 514. to 3d/ 
Price charged for power, per unit. . q . 4d. A 2d.° 4d. 214. 
Price charged for public lighting isesccscivenscwsascrvcvuiees 5d. per unit. Ed. per unit. o — — 


—— —— (K —„—— —ö. . —— — ——ä—üòῳm: ——äůßör1.ͤ ⁰——ůů— — — 


KINGSTON: ON-HULL.— HEwAKKs-Q4 Uver- 
expended. b Includes £71 ou insurance. c In- 
cludes 21.00) from revenue, being instalment 
written off meters; and also £49,493 temporary 
Mau. d Includes £124 to insurance. e Includes 
£:,000 to capital, instalment in respect of 
meters, f Maximum demand system (one-hour 
scale). 


LIVERPOOL.— REMARES—a Of this £12,000 is balance of renewals tand account. b Separate items not available a3 
concern was bought in 1896 for a specific sum. c Over-expended. d Of which 164,815 units were supplied to the tram- 
ways at 1d. per unit. e Of which £227 is to insurance and £275 to law. f After deducting £749 cost of changing pressure 
of supply.. Of this amount of £3,015, E1, 000 is contributed to the City fuud. g From April 1, 1898, the charge was ^d, 
per unit for first, 1,C00 units per quarter an 4d. a h From April 1, 1898, the charge was 2d. per unit. t Of which 
£16,C96 is balance of renewals fund account. j Includes £487 from tramw ays. k Being £21,813 from sales and repairs, 
less £15,954 wages and material. | Rents of ‘property. m Since April 1, 1809, the charge has been 4d. per unit. n After 
deducting £5,895 cost of changing pressure of supply. Out of this amount of £2,555, £1,000 is contributed to the City 
fund. o Since April 1, 1899, the charge for power has been from 2d. to 1d. and for public lighting 2d. per unit. 
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The Oldest Eleetrieal Journal (established as a weekly Journal 1861—1878) 


Published every Friday, Price Bixpence; Post Free, Sixpence-Halfpenny. 
Editorial, Publishing and Printing Offices, 


, 2 & 3,SALISBURY COURT., FLEET ST., LONDON, 


Telephone: 949 Holborn. Telegrams; ‘ELECTRICIAN NEWSPAPER LONDON.” 


All Letters relating to Subscriptions, Advertisements, and other business matters 
should be addressed to the Publisher THE ELECTRICIAN," Satisbury-cowrt, 
F'leet-street, London, E. C. Cheques and Money Orders should be made 
Payable to TIE ELECTRICIAN" Printing and Publishing Company, 
Limited, and be crossed “ Coutts and Co.“ 

All Editorial letters to be addressed to THE EDITOR. 

All letters for insertion in THE ELECTRICIAN," or containing questions, 
must be accompanied by the name and address of the writer as evidence of 
good faith. No notice whatever is taken of anonymous communications, 

“ THE ELECTRICIAN" is published every Friday morning, in time for the 
morning mails. It is on sale at the railway bookstalls throughout the 
Kingdom on Friday morning, and can be obtained of all Booksellers ana 
Newsvendors ; or direct from the Publishing Offices, as above. 

New Volumes of ** THE ELECTRICIAN " commence in April and October. 

Subscription Rates.— The Rates for Subscriptions to THE ELECTRICIAN" 
are as under :— YEAR HIALF-YEAR QUARTER ] Post free, 

United Kingdom 268. Od. 13s. 6d. ... 78. Od. payable 
Postal Union ... 308. 0d. ... 168. Od. 88. Od. in advance. 


„THE ELECTRICIAN" offers exceptional advantages to Advertisers. It has 
by far the largest circulation of any English Electrical paper, and 
circulates all over the World. This statement is guaranteed. 

Advertisement Rates, &c., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS intended for the current issue must veach the Office 
not later than First Poston Thursday. Renewals of expiring advertisement 
orders and alterations to standing advertisements must be in Publisher’shands 
by Wednesday. Wrapper Advertisements by Wednesday morning. 

OFFICIAL ANNOUNCEMENTS, AUCTIONS, and SMALL ADVERTISEMENTS 
accepted up to 6 p.m. on Thursday. 


ELECTRICAL BOOKS AND PUBLICATIONS. 


All Books, Newspapers, and other publications can be ordered direct of 
“THE ELECTRICIAN " Printing and Publishing Company, Limited. The 
well-known ‘‘ ELECTRICIAN” SERIES of Standard Electrical Works at present 
consists of— 

ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS. By J. 
ELTON YOUNG, M.I.E.E. Price 10s. 6d., post free; abroad 11s. 

THE STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING. By 
Mesers. H. K. C. FISHER and J. C. H. DARBY. Price 6s. net; abroad, 68. 3d. 
BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH. Edited 
by C. E. S. PHILLIPS. With an introduction on the history of Crookes Tube and 

Röntgen Ray work, and a chapter giving Practical Hints" on the subject. 

THE POTENTIOMETER AND ITS ADJUNCTS. By W. C. FISHER. 
Price 68., post free. 

LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS. By F. C. 
RAPHARL. Price 58., post free. 

MOTIVE POWER AND GEARING. By E. TnEMLETT CARTER. 
12s. 6d., post free. 

SUBMARINE CABLE LAYING AND REPAIRING. By H. D. WILKIN- 
SON. Price 12s, 6d., post free, 

ELECTRICAL LABORATORY NOTES AND FORMS (Elementary and 
Advanced). Arranged by Dr. J. A. FLEMING, M. A., F.R.S. Printed particulars 
on application. 

ELECTROMAGNETIC THEORY. By OLIVER HeEavisipr. Vol. I. Price 
12s. 6d., post free 13s. Vol. II. Now Ready. Price 12s. 6d. ; post free, 138. 
THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND 

PRACIICE. By Dr. J. A. FLEMING, VOL. I. -THE INDUCTION OF 
ELECTRIC CURRENTS. NEW EDITION. Price 128. 6d., post free. VOL. II.— 
. THE UTILISATION OF INDUCED CURRENTS. Price 128. 6d., post free. 

ELECTRIC LAMPS AND ELECTRIC LIGHTING. By Prof. J. A. 
FLEMING, M. A., D. Sc., F. R. S. 93 original illustrations, price 7s. 6d. 

MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prof. 
J. A. EWING, M.A. Price 10s. 6d., post free. Also in German, 8s. 6d. post free. 

ELECTRIC MOTIVE POWER. By A. T. SNELL. 10s. 6d. post free. 

THE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretical 
and Practical). By Dr. GEORGE GORE. Price 10s. 6d., post free. 

ELECTRO-CHEMISTRY. By Dr. GEORGE Gore. Price 2s., post free. 

PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E. KENNELLY 
and H. D. WILKINSON. Price 68. 6d., post free. 

DRUM ARMATURES AND COMMUTATORS (Theory and Practice). By 
F. M. WEYMOUTH. Price 78. 6d. post free. 

THE INCANDESCENT LAMP AND ITS MANUFACTURE. By GILBERT 
8. RAM. Price 78. 6d., post free. 

A POCKET BOOK OF ELECTRICAL ENGINEERING FORMULZ. By 
W. GEIPEL and H. M. KILGoUR. Price 7s. 6d. net, post free 7s. 9d , abroad 8s. 
large-paper edition, 12s. 6d., post free. New edition in the press. 

"THE ELECTRICIAN " PRIMERS. In Two Vols. Paper covers, 2s., 
post free 28. 2d. each; strong cloth 28. 6d., post free 2s. yd. each. Single 
Primers 3d , post free 3hd. 

WIRELESS TELEGRAPHY: SIGNALLING across SPACE WITHOUT WIRES 
BY ELECTRIC WAVES. By Dr. O. J. LODGE. Enlarged Edition. I' ice 28. 6d. net. 

A DIGEST OF THE LAW OF ELECTRIC LIGHTING, TRACTION, &c. 

A. C. CURTIS-HAYWARD, B. A. Price 3s. 6d., post free. 


THE MANUFACTURE OF ELECTRIC LIGHT CARBONS. A Practical 
Guide to the Establishment of a Carbon Manufactory. Price 1s. 6d., post free. 


Price 


THE STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS. 


Edited by W. W. BEAUMONT. Price 3s. 6d., post free. 
FULL CATALOGUE POST FREE ON APPLICATION. 
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« ELECTRICIAN" SERIES FORTHCOMING BOOKS. 


THE TELEPHONE.—By Dane SNcLAm and F. C. RAPHAEL. 


PRIMARY BATTERIES.—A work on this subject will shortly be published 
bringing the theory and practice of the Primary Battery up to date, 
The book will be fully illustrated. 


SECONDARY BATTERIES.—By E. J. Wape. Fully illustrated. The 
Author in tbis work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. 


“THE ELECTRICIAN" WIREMAN'S POOKET.BOOK.—Edited by F. C. 
RaPHAEL. “The Electrician " Company will shortly publish a valuable 
pocket-book for the use of those engaged in wiring work, both external 
and internal. 


CARBONS FOR ALL ELECTRICAL PURPOSES.—By Francis JEHL. A work 
wil shortly be published dealing fully with the manufacture of 
carbons for all electrical purposes. The book will illustrate the 
machinery and apparatus used in carbon manufacture on the Continent 
and in America, and will give the latest practice in this important 
subject. 

THE ELECTRIC ARC.— By Mrs. Ayrton, This work will shortly be 
published, and will contain an historical sketch of the early experi- 
ments on the electric arc, as well as the important resulte of recent 
research. 


SPECIAL NOTICE. 


NOW READY.—Vol XLII. of “Tas ErzcTRICIAN " bound in 
strong cloth. Price 175. 6d., post free 18s. 6d. Also ready, Cases for 
binding. Price 2s., by post 2s. 3d. 

A complete set of the Second Series of THE ELECTRICIAN," can now be 
supplied. These sets are very scarce, and early application should be made, 


THE ROYAL INSTITUTION CENTENARY. 


Dating back from last Monday, the 5th inst., it is exactly 
one hundred years since the Royal Institution of Great Britain 
held its first meeting. The centenary of an event fraught with 
such importance to the progress of science is one that well 
deserves a royal celebration, and during the past few 
days a series of interesting commemorative functions have 
taken place in London. In thoroughly British fashion a 
banquet was chosen as the best means of celebrating 
the actual day of the centenary; and, accordingly, on 
Monday evening the Duke of NonrHUMBERLAND presided 
over & distinguished gathering, including the Price or 
Walks and the Duke of Camsripce, in the banquet hall 
of the Merchant Taylors. On the following afternoon, the 
Prince or Wares being in the chair, Lord Ray.eicnu delivered 
his ‘‘commemoration lecture in the historic theatre of the 
Royal Institution; and in the evening the Loro Mayor held 
a reception of members and guests at the Mansion House. 
Even these, however, did not exhaust the programme ; for, 
so desirous were the Council to secure adequate recog- 
nition of what undoubtedly must be regarded as a centenary 
of unusual interest to British scientists, that a third day 
was considered necessary, and on Wednesday evening 
Prof. Dewar delivered a second commemoration " lecture, 
the Duke of NonrBUMBERLAND occupying the chair. Inci- 
dentally, we could wish that the sagacious founder of 
the Royal Institution could have foreseen its centenary, 
and had selected another date for its first meeting ; for, as 
it has happened, the coincidence within the same week 
of this event and the SrokEs jubilee—not to mention the 
Engineering Conference, in which many scientists are inte- 
rested—has created a week of exceptional activity in scientific 
circles, which, combined with the phenomenal elevation of 
the thermometer, has been trying enough to the flesh, however 
pleasing otherwise. 

It is a notable fact that the life of the Royal Institution 
has been contemporaneous with the evolution of the modern 
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ideas of physical science. The. founder of the Institution, 
Count Ruuronp, in fact, was one of the earliest to detect that 
** correlation of the physical forces, the scientific elucidation 
of which in the succeeding century has been the main 
problem of the physicist. It is difficult at the present time 
to imagine the attitude of mind with which the orthodox 
‘* philosophers ° of the time of Count Rumrorp regarded 
phenomena, which we, nowadays, expressin terms of energy and 
‘matter. Not only is it that not until a later date was the 
actual term “ energy suggested by Youxe, but that the area 
of thought covered by this term was only dimly recognised ; 
and, indeed, physics and chemistry were then scarcely 
emancipated from those materialistic notions which confused 
a substantial caloric or phlogiston with one form or another 
of that insubstantial function we now term energy. Youna, 
one of the earliest professors at the Royal Institution, was 
himself far in advance of what was then the orthodox physics 
and chemistry. His ideas, embodied in his lectures and 
writings, and indicated no less clearly by the trend of his 
researches, were largely a forecast of modern hypotheses and 
theories. It is not surprising, therefore, that Lord RAVLEIGR 
should have chosen as the subject of his commemoration 
lecture the scientific work of this truly remarkable man. 


To have adequately commemorated the entire century of. 


activity of the Institution would have been impossible, in the 
short space of one hour; what better, then, than to survey 
the work of the man who first caught the true spirit of the 
Royal Institution, and who laid a scientific foundation for the 
researches of his successors at the Albemarle-street laboratories. 


INSTITUTION OF CIVIL ENGINEERS. 


ENGINEERING CONFERENCE. 

The second biennial Engineering Conference of the 
Institution of Civil Engineers was inaugurated on Wednesday 
morning last, June 7th, and continued until to-day. The 
headquarters of the Conference were at the buildings of the 
Institution, where also the presidential address of Sir 
William Preece was delivered before a large audience, filling 
the lecture theatre to overflowing. For the sectional meet- 
ings use has been made of the buildings of the Institution of 
Mechanical Engineers and the Surveyors’ Institute, both near 
at hand, and of the Westminster Town Hall, at a considerable 
distance from headquarters. 


Wednesday, June 7th. 


The proceedings were inaugurated at 10:15 a.m. by a presi- 
dential address by Sir William Preece to all the sections of 
the Conference. We give below the text of the address, 
omitting only a small portion of passing interest merely to those 
attending the meetings and excursions :— 


OPENING ADDRESS OF THE PRESIDENT, 
SIR W. H. PREECE, K.C.B., F. R. S. 


We have gathered together from all parts of the kingdom to 
hold our Second Metropolitan Engineering Conference; and we 
welcome here many who, temporarily at home, pursue their 
ordinary work in distant parts of the Empire, or in foreign 
countries. We represent every department of engineering practice, 
and we are here assembled to discuss questions of great pith and 
moment, affecting the applications of the fundamental principle of 
energy to further the interests and promote the comfort, health 
and happiness of mankind. Engineering does not run in one 
groove, nor are its votaries Chauvinistic. We endeavour to benefit 
every race,and we welcome in our midst every nationality. We 
embrace in our sphere of operations the whole world. We desire to 
make our home in Great George-strect the Mecca of Engineering; 
and in furtherance of this idea I am bold enough to suggest that 
at the next Conference, the Council should take measures to 
secure the presence of some of our members, delegated specially to 
represent Engineering in our Empire beyond the seas This 


Conference is not international, in the sense of that held at Chicago 
in 1893, or of that which I understand is contemplated in the year 
1901 in Glasgow, in connection with the Exhibition to be held there, 
but it may well be Imperial. In whatever quarter of the globe we 
find ourselves, membership of this Institution has become a pass- 
word ; and the invariable support accorded to the Institution by ita 
members in India and the Colonies suggests the desirability of 
uniting them in a definite and formal manner with our proceedings 
on such occasions as this. 

Conferences facilitate intercommunication among our members, 
and, by bringing us more into personal and social relations with one 
another, promote harmony, allay jealousy, and secure progress, Our 
weekly ordinary meetings are especially convenient for those who 
live in London ; and the audiences are generally restricted to those 
occupied in the special branch of engineering under discussion at 
the moment; but these conferences, in association with our annual 
conversazione and by combination with well-arranged excursions 
and visits to works, tempt many to come to Westminster who are 
rarely seen there, and facilitate the interchange of ideas between all 
the departments of our many-sided profession. They disseminate 
knowledge by exciting discussion and extracting opinions from those 
who have acquired them from the only true master—experience—in 
every quarter of the world. Our weekly ineetings receive and dis- 
cuss Papers selected from those submitted for approval, often of the 
character of probational essays. They open to the young and rising 
engineer a means of securing the attention and the support of the 
patres conscripti of his profession ; but the discussions set in operation 
in these Conferences ure based on short Papers prepared for the 
purpose by those who have been selected as masters of their 
particular subjects, and invited by the Council to lay the foundation 
of our talks. 

After very mature consideration the Council came to the con- 
clusion that the objects of our gathering would be best secured 
by meeting biennially. The reasons that led to this conclusion 
are financial and administrative. If ever we secure another 
building—an event by no means improbable and not perhaps very 
distant, for the whole of this side of Great George-street has been 
absorbed by the new design for Government oflices—I venture to 
hope that we shall realise the dream of Sir John Wolfe Barry, and 
have a hall large enough to hold our annual dinner and to receive 
the whole of our members and their friends in one evening at our 
conversazione—a hall that will vie in splendour with those of the 
Ancient Guilds of the City of London. No Guild and no Merchant 
Venturers’ Society ever compared in numbers and universality of 
operations with this Institution of ours—the home of an association 
that embraces every clime and knits together by physical agencies 
the whole world into one connected whole. Each morning’s Times 
is the daily journal of the world ; we learn by our work what took 
place yesterday everywhere. 


The programme shows a plethora of important subjects for 
discussion. The visits to works will we hope, provide objects 
of interest and instruction to every visitor. Their popularity is 
shown by the applications which have been received from over 
1,000 members to take part in them, and on the first day nearly 
500 claims had to be subinitted to ballot—one-half of which, I am 
very glad to say, came from our members in the provinces. We are 
deeply indebted to those liberal and hospitable persons who have so 
kindly undertaken to meet our wishes in this essential feature of the 
Conference. We found it inconvenient and unpractical to print and 
circulate the proceedings of our first Conference. Wealready receive 
fonr bulky volumes every year, and old members like myself find it 
necessary periodically to increase the dimensions of our libraries, 
and Would rather experience a diminution than an increase in 
the number of our publications. The proceedings of the Con- 
ference are equivalent to one-and-a-half times the bulk of our 
annual ordinary meetings, and comprise three times the number 
of subjects ordinarily discussed in an Institution fession. The 
proceedings are thrown open to the press, and we hope that the 
enterprise of those admirable technical papers that form such a 
credit to our industries and such a benetit to our profession will, 
by the completeness of their reporta and the rapidity of their issue, 
render full publication on our part unnecessary. 


The growth of engineering is illustrated not alone by the 
increasing number of affiliated institutions, societies, and members, 
but by the new fields of application which the advancement of 
knowledge and tlie progress of civilization are opening up. At 
the present moment, in ten distinct associations, more or less 
intimately associated with our Parent Institution, there are some 
22,700 paying members. Science, a much abused term, is the 
systematised collection of the facts and laws of nature, and Engineer- 
ing is their practical application to the use and convenience of 
man. There is a great tendency to put the cart before the horse. 
Science has followed, it has not led engineering. It is their intimate 
association which is the foundation of all industrial progress. The 
warof the microbes, the latest development of biology, is a conse- 
quence of sanitary requirements. Our knowledge of the diffusion 
of molecules and the solution of solids have sprung from the investi- 
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gation into the mechanical properties and constitution of iron and 
its alloys, and the disturbances of the Ether are becoming familiar 
through the practice of the so-called wireless telegraphy. Facts are 
derived from accident, observation or practice; lawa are the result 
of research. Engineers have always appreciated science up to the 
hilt, but they wish that its special votaries were less dogmatic and 
more modest. 

The fathers of our profession, whose names you see emblazoned 
on our walls—Smeaton, Cort, Watt, Telford, Stephenson—acquired 
their science by their own researches when professors were largely 
teaching nonsense, and text-books were full of errors. We, however, 
acknowledge our indebtedness to pure science by giving the place 
of honour over this chair to Newton ; and by adding ilia name of 
the most accomplished experimenter of the age, and the most 
modest but clearest expounder of his own great discoveries— 
Faraday. I had the great satisfaction last Friday to present an 
illuminated address to the Vice-Chancellor of the University of 
Cambridge from this Institution, congratulating our honorary 
member, Sir George Gabriel Stokes, on attaining the jubilee of 
his professorship—a pure scientific worthy, KE with those 
two great masters who have established and taught the principles 
that we practise. Of the three men who have been raised by our 
Sovereign to the peerage for their scientific attainments, we claim 
two— Kelvin and Armstrong on our roll—while Lister, who belongs 
to the nation, is also an honorary member of our Institution. We 
are proud to enroll also among this class of member another peer, 
Lon Rayleigh, who, if he had not attained that rank by heredity, 
would certainly have earned it by his grand scientific work— work so 
accurate and so reliable that it has secured the faith of the British 
electrician. The practice of the engineer as the great civiliser has 
been well eulogised by our distinguished honorary member, Lord 
Salisbury. The engineer not only immediately follows the military 
conqueror, but he sometimes even precedes the civil pioneer. Mr. 
Cecil Rhodes is opening up Africa by the * wonder-working wire." 
In a few months there will be an unbroken line of telegraph from 
Cape Town to Lake Tanganyika. Peace and goodwill are messages 
thus distributed without fire, blood, or famine. 

Before dismissing you to your different Sections, to discuss the 
various questions allotted to you, I venture to allude to some ques- 
tions that cannot well be discussed in public, but which may form 
the subject of conversation among us. The Lord Chief Justice’s Bill 
for the suppression of illicit commissions is one welcomed by every 
member of this Institution, and it is most gratifying to find that no 
suspicion of improper practice has been adduced against our profes- 
sion. We do, however, hear at times of a dangerous border- 
ground between consultation work and contracting, which is a pitfall 
to be avoided and to be surrounded by danger signals. Again, 
occasionally, and fortunately rarely, we find the diploma of the 
Institution converted into an advertisement; this the Council 
strenuously protests against in the best, interests of the entire body. 
The examination system, introduced just at the epoch of our first 
Conference, has proved a most unqualified success, and it has been 
welcomed by none more than by those who are subjected to its 
troubles. During the last Session 107 candidates passed. the Associate 
Membership examination, in addition to 31 who qualified by passing 
exempting examinations elsewhere, and 65 who satisfied the conditions 
of election by theses, Further, 53 passed the Institution examina- 
tion for Studentship, whilst 167 qualified in that respect by passing 
various recognized examinations. Thus we add 423 new names to 
our roll—all of whom satisfied the examination atandards. The 
Council feel that the system of examination has enhanced the 
intrinsic value of the diploma of the Institution, and that it has added 
1 to the dignity and responsibility of the profession. This 
diploma has become so valuable and so necessary to the practising 
engineer, that, occasionally would-be practitioners improperly assume 
the title of member or associate. Fortunately, criticism is too wide- 
awake, and the public interest too well served by all who are jealous 
for the prestige of their profession, to permit deceptions of this kind 
to escape speed y detection. 


The position of engineering has rendered it necessary for all new 
Universities—and especially for the Imperial University of London 
—to form a faculty of engineering, but the Council of this Institu- 
tion has deprecated the idea of conferring degrees in engineering. 
Every engineer must acquire a knowledge of the scientific principles 
and the mental tools that form the bases and aid the operations 
of his profession, but he can be an engineer only by becoming an 
expert in its practice. Examination can test the former qualifica- 
tion alone, and this is what we have introduced. Practical training 
is not a matter amenable to examination. Hence we consider that 
degrees in science are quite sufficient to signify the successful 
completion of a University career, which should be strictly scien- 
tific ; and that the diploma of the Institution should be the criterion 
of that professional qualification which is the result of practice alone. 
And here may I mention that there is a tendency observable to 
avoid the condition that those admitted into our junior ranks 
shall be persons who are or have been bond fide pupils of copo- 
rate members of the Institution, Further, no one can be said 


to be regularly educated as a civil iy Seg unless he has 
through the ordeal of the training to be acquired in the workshop 
and the drawing office. It would be well, for the comfort of the 
Council, if those who rather lightly, and sometimes thoughtlessly, 
sign forms for election, would first enquire if the conditions printed 
on the back of every form were properly complied with, t us 
sincerely hope that this Conference of 1899 will be as successful, as 
pleasant, and as fruitful as that which took place in May, 1897. 


Sections of the Conference assembled at 11 o'clock at the 
appointed places to hear and discuss Papers. In Section III. 
(Machinery) the only Paper of direct electrical interest was 
one by Mr. Thomas Parker, which we reprint below with a 
digest of the discussion thereon. The chief part of the 
morning’s sitting, however, was occupied with the reading 
and discussion of Mr. Webb's Paper on Locomotive 
Practice.” The proceedings for the day concluded with a 
discussion on Mr. E. S. Brett’s Paper on Forgings.” 


THE RELATIVE ADVANTAGES OF DIFFERENT 
KINDS OF POWER FOR TRAMWAYS, LIGHT 
RAILWAYS, AND MOTOR-CAR TRAFFIC, BOTH 
HEAVY AND LIGHT. 


BY THOMAS PARKER, M.INST.C.E. 


This effort to deal with the subject indicated by the title of this 
Paper is intended to induce discussion ; to obtain data of the various 
methods and points of interest and place them on record. 


Horse-Traction is the oldest method by which tramways have been 
operated, and there is ample data available. Its slowness, the occu- 
pation of a great length of the road, and the bad sanitary conditions 
caused by the refuse from the animala, the element of risk in the 
temper of the animals, variable cost of food, the great destruction 
of the horses by the very heavy work. These facts and conditions 
by long usage have become unnoticeable, and do not appear to 
come within the ecope of public vision, when judging of the 
efforts made by engineers to replace the horse by mechanical 
means. But the always present cash quantity has condemned 
horse-traction on tramways. For cost of tramways operated by horses 
taken under average conditions (see table). 

Steam is quicker than horses, less costly for results, but has greater 
disadvantages, viz.: Much greater weight, and occupying greater 
length of road, the emission of carbonic acid, carbonic oxide, 
sulphurous acid, steam and smoke, „ into thedwellings, along 
the route, and among the people, the unsightliness and noise, make 
its use in public street a painful burden to the community, and, as 
experience shows, not to be borne when better means can be found. 
The objections leave little hope for the future of direct steam-driven 
tramways. The appended costs are taken carefully from practical 
workings (see table). 

Compressed Air is a more congenial agent, and has better prospects 
of success than steam, if the two had to settle their differences alune. 
It is free from many objections a i with steam. There is little 
interference with the atmosphere. The small amount of direct firing 


Operative Costs of Running One Car-Mile by the Different Systems 


Enumerated, 
| „Liverpool 
— de, dare, cabe, rhei eber 
: ` railway. 
Drivers’ and conductors’, d. d. d. d. d. 
Wages 2 55 267 | 249 | 
Generating station, includ- | 
ing coal, oil, wages, | 
waste, KC. 3e ooi es ne ud * 046 |, 
Repairs, locomotive engines " 1°75 yis 5 | 
Motors R 8 CBE | 
Machinery . is ' m 
VVV * 50 | 042 | 0037|; 5? 
Harness, cc 0˙92 s ae 2n 
Fel T - 165 | 025 zs 
Lighting 002 033 | 004, 002 
Horses, including forage, 
shoeing, attendance, re- 
newals, &a. 3°61 Bex us / 
Mansgement: general er- 
pense 0775 1:26 | 018 | 015 0°416 
F 778 |. 899 | 4.40 3.157 4316 
Carrying capacity  ......... 26 54 30 140 
Weight empty .......-...... 2°75 tons 12 tons 47 tns, 4°3 tons 31 tons 


| | 
* Could not obtain reliable figures for generating coste. 
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makes it possible to use only one carriage for motor and passenger; 
water need not be carried. The total dead load to passenger is in its 
favour. It needs frequent stations for supplies, as the distance it is 
possible to run with one store of pressure is limited. Its friends are 
very active at present, and it is hovel we may hear their case and 
obtain some practical account of its working. It appears to have 
higher economy than can be obtained by steam direct. The author 
has no working data he can give. 


Cable.—Endless cable, as a method for driving tramways, has 
high merits in many respects, It occupies a minimum length of 
road. {ts speed is fair. It is free from nuisances of steam or 
horses, and it is handy. Its drawbacks are: heavy initial outlay ; 
its occupation of the street ; the slot difficulty, of carrying sewer 
and other requirements in or across the street in which it is laid ; 
the continued noise of the running rope under the streets causing, 
in some instances, considerable depreciation in value of property ; 
the stoppage of the whole system upon the breaking of the cable ; 
and the heavy costs attendant upon the system. "Taking the 
statistics of installation, there are very few cable roads being put 
down now, and we may accept the verdict of the public that the 
cable has ceased to compete successfully with other methods. 
There are some tramways being driven by gas-engines working 
on the car, but no reliable practical data is available. The verdict 
of passengers is that they are required to inhale considerable admix- 
ture of coal-gas with the atmosphere in the neighbourhood of the cara. 


Electricity.—At the present time electricity is, by general accord, 
selected as the best method for driving tramways. In electricity we 
have a very flexible system which admits of great variation of powers 
being used at varying points on the same system. There is no 
nuisance, as with steam or horses. The minimum length of road 
occupied ; speed can be low for inter-town work, and high for 
suburban traílic ; cars areeasily handled ; energy is used efficiently ; 
maintenance is not excessive ; streets are not more occupied than 
simply by the pair of rails, so that taking up streets for laying sewers 
and pipes, or other needs, is not complicated. The disadvantage is the 
conductors being carried overhead. Conductors have been used in 
other forms, but it appears fairly settled that the overhead wires, 
by their &mall first. cost, the simplicity and security of insulation, 
and the readiness with which repairs can be carried out, is accepted, 
at least, for the present. Accumulators have been introduced on to 
cars to carry them through the crowded streets, being charged whilst 
in the suburbs, running from the line and discharged by inter-town 
running. Accumulators have been installed, on their Bouinbrooke 
section, by the Birmingham Central Tramways Co. ; but, although 
still running, have not met expectations. The loss of capacity 
of the cell under the conditions of use was a great difti- 
culty. The energy required to drive the accumulator cars was 
approximately 4'6 H P. hours per car mile, whilst the quantity of 
energy necessary to drive a car of equal capacity with overhead 
conductors, 2:15 E. H.. hour per car mile, the speed being much 
faster and the gradients heavier. 


Railways. Light and Heavy.— Electricity as a means of driving 
light or heavy railways is under best conditions if employed for 
long runs and under its most inefficient conditions, when called 
upon to make frequent startings. There is by the steam locomotive 
practically the same energy economy with one journey per day 
as 50 journeys per day. For electricity it 1s necessary first to put 
down the motive plant, dynamos and conductors throughout the 
system, and to provide the motors for hauling the trains. For lines 
where few trains are required electricity does not compare with 
steam, as the capital outlay for running a few trains is the same as 
for running a number. It we take a case, say, of two towns 50 miles 
apart, such as London and Brighton, whicli would support a continuous 
connection, and by the length of run put electricity under good 
conditions, electricity could give 15 minutes interval trains, and 
run at 75 miles an hour, doing the distance in 40 minutes bv 
trains of 100 tons, at 24d. per train-mile, covering costs of power. 
Such a case shows how completely electricity takes the field 
under fair conditions, and the advantages are not only in point of 
power, cost, and speed, but the track need not be so costlv, as the 
weight can be evenly distributed throughout the train, the weight of 
the train being brought in for adhesion and traction. A 100-ton train 
would be equal capacity for passengers to a steam-train of 140 tons. 
The cost of maintenance of permanent way and risks would be much 
reduced. If we turn to a case where electricity is under its worst 
conditions in comparison with steam, we are able to refer to well- 
matured data. The Liverpool Overhead Railway is such a case. 
It has been running for nearly seven years, and is in direct compa- 
rison with a number of similar lines worked by steam. A most impor 
tant difference between electric motors and the steam cylinder when 
starting into motion is that in the electric motor no effort is obtained 
unless current is passing through the motor, and the torque is 1 
tional to the quantity, while steam gives its efforts, and is liberated 
to exhaust only in proportion to motion. 
. Motor Cars. — Steam was early in the field, but the requirements 
needed to make moderate success possible are only of modern 
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achievement. The conditions of the vehicle and road make still 
further variation of the boiler, engine, and condenser necessary 
before the steam motor-car can be a standardised artiele of manu- 
facture. With regard to gear, steering, brakes, and wheels, there are 
openings for improvements aud new applications, "There are some 
good approximations to suecess of the steam type. 

Oil-Cars.—Much has been done to render tolerable the close 
association of passengers with mechanical movements and rapid 
explosions forming the combination we call an oilcar. Still 
much is needed with regard to safety from explosion and fire, 
reduction of vibration and efficient transmission. The prospect is 
that it may be practical, with reasonable first outlay, depreciation 
and cost of fuel, to run an oil-car auccessfully for a much less cost 
than horses. The movement has brought about great improvements 
in the oil-engine, but only light oils have been successfully used. 
Electricity is chiefly used as a means of igniting. Speeds of 1,000 
revolutions are obtained, or 500 explosions per minute. 

Electricity.—In applying electricity to motor-cars we first met 
the question of weight of accumulators. This has, by improved 
motors, gear and accumulators, within very recent date been reduced 
to 1 E. P. hour delivered on to the car at about 56lb. inclusive, so 
that Scwt. of cells is sufficient to operate a car, as against 16cwt. two 
years ago. Motors, gearing and methods of steering have been much 
improved. The following data is one of the best examples I have 
had the opportunity of testing :— 


Weight of car, complete, without batteries...... gewt. 

» batteries 6 6 %%% „„ „ „„ „ „ „ 66 „ 6 60 © eee es EEEX) bewt. 

"Total c aco a hic Ek qe dt 14cwt. 

Total weight, with four passengers ........ in 20cwt. 
Discharge, on level, 12 amperes at 80 volts...... 9 miles per hour. 
Approximate horse- power "e i. 
Safe distance ee 5 €— 40 miles. 
One motor, double reduction gear ....—.. ...... 1,200 revolutions. 


DISCUSSION. 


Mr. THORNYCROFT said that the subject of this Paper was one of 
great interest to engineers. Mr. Parker had unfortunately restricted his 
Paper almost exclusively to traction on rails, but mechanically propelled 
vehicles on common roads formed an important section of traction, and 
in that section steam would play an important part. He considered that 
electricity was mainly of use for long runs and that it could not expect 
to absorb the whole field of traction. As to the carbonic acid and other 
gases emitted from steam cars on roads, the nuisance was not so great 
as that produced by horses. The law restricting the weight of a road 
vehicle to three tons was, he considered, *oo stringent, and at least one ton 
more should be allowed. He regarded electricity as being of great advan- 
tage in certain cases where the moving cars could conveniently be connected 
with stationary machinery by means of a wire, but this excluded electric 
vehicles on ordinary road service. Accumulatora on road vehicles, he 
thought, ought to be included in the weight of the vehicle, as is done in 
the case of the boiler in steam-driven vehicles. Steam car builders were 
obliged to use very expensive materials for their machinery, su ch as 
aluminium and high-grade steel, in order to cut down the weight of the 
vehicle. 

Mr. STEVENSON related an example to show the relative advantages 
of compressed air and electricity for driving cutters and drills in a 
mine at Cleveland. He had found in a test run of two hours, that 
the average power with compressed air was 117 H. r., but when using 
electricity for the same work throughout the mine, which was a 
very long one, he found that 17 H.P. alone sufficed to do the same work. 
He exhibited a diagram of horse etfort, and he stated that, on starting, a 
horse could exert an enormously greater effort above the average, owing to 
its dead weight being thrown forward. He cited a case where he had 
found a horse develop as much as 5 H.P. With regard to steam road 
vehicles, he mentioned that Major-General Hutchinson had reported that 
the conditions of steam generation on a traction engine might be made 
quite favourable, as regards products of combustion. Major-General 
Hutchinson had stated that he had ridden over two miles with his nose 
over the funnel of a traction engine without detecting any unpleasant gases. 

Mr. BOWLES gave some examples of steam road car practice, in which 
all the working and depreciation costs, &c., totalled up to 3d. per ton-mile. 
He supported Mr. Thornycroft with regard to the necessity for increasing 
the maximum weight allowable for road cars. Three tons was insufficient, 
and the law, he considered, would shortly have to be amended. 

Mr. PARKER briefly replied, and remarked tbat in his experience it 
was very difficult to obtain reliable analyses of costs of different systems 
of traction. It was very easy to get large quantities of data, but the 
systematic analysis of these was rendered extremely difficult on account of 
the discrepancies between the costs data from different sources. "The 
figures in his own table, however, he considered were quite reliable. 


In Section VII. (Applications of Electricity), two Papers 
were read before a small and diminishing audience. The text 
of these Papers together with & digest of the discussions will 
appear in our issue next week, being crowded out of our 


current number. | 
(To be continued.) 
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A NEW SYSTEM OF POLYPHASE GENERATION. 


Alternate-current engineers as a general rule have not had 
much hope in regard to running alterators in series. Some of 
them have scouted the idea as physically impossible ; and no 
doubt in certain circumstances the feat is incapable of being 
achieved. Parallel running has been as much as the majority 
have cared to contemplate, and it has been reserved for Mr. C. 
P. Steinmetz to develop from its wellknown theoretical 
elements & perfectly practicable system of multiple working 
of alternators in series, the effect of which is to develop poly- 
phase alternating currents in any required phase relation. 
Whether this highly ingenious system will prove of much 
commercial yalue remains to be seen, and may admit of some 
doubt; but it has been considered of sufficient value by the 
British Thomson-Houston Co. to justify patenting it in 
this country. At any rate, the details of the invention are 
prettily worked out, and they involve many points of interest 
to students of alternating currents. 

As is well known, when a number of alternating electromo- 
tive forces are maintained in a closed circuit by independently 
driven generating machines, the sum of all the electromotive 
forces must be zero, and, representing the forces geometrically, 
all the electromotive forces must combine to form a closed 
polygon. The fundamental feature of Mr. Steinmetz’s inven- 
tion consists in interlinking a number of alternating electro- 
motive forces derived from independently driven machines in 
such manner that the polygon thereby established must 
remain stable, the electromotive forces being able to arrange 
themselves in a definite position. Of course, when two or 
more sources of alternating electromotive-forces are mechani- 
cally connected together, the relation of their phase is deter- 
mined by their mechanical connection. This invention, 
therefore, comes into application where the said sources are 


IN A 


FIG. 1. Fid. 2. 


Fic. 3. 


not rigidly connected mechanically together, but are free to 
set themselves in relative phasal positions, determined by the 
mutual reaction of their currents and fields. For example, if 
three ordinary independently driven alternating - current 
machines are connected in series and the three alternating 
forces assumed to be equal, then these alternating forces will 
be represented geometrically by three lines of equal length, 
and such lines can combine to form only an equilateral 
triangle. Thus when three machines are coupled in 
this manner the resultant electromotive forces will be 
displaced in phase by 120deg. which permits of a derivation 
of true three-phase currents from the three leads connecting 
the brushes of the different machines. In this instance the 
polygon is determined by having given the three sides neces- 
sary to fix the triangle which represents the combined electro- 
motive forces. If the voltage of the different machines is 
equal, the triangle formed will be equilateral, and three-phase 
currents may be obained from the machines. If quarter-phase 
currents are desired, the voltage of the machines will be so 


proportioned that one is ,/2 times that of the other two, the 
other two being equal to one another. If currents 60deg. apart 
are desired, thesecan be secured by making the voltage of one 


machine ,/3 times that of each of the other two. When 
dealing with two electromotive forces, the relation in which 
they will combine is fixed by having given two sides and the 
intermediate angle of the resulting triangle. Hence, if two 
sources of alternating electromotive forces are used, with an 
induction motor, in the matter described later, thus preserving 
the angle between the electromotive forces, substantially the 
same results may be secured. If the two sources of electro- 
motive force are independently driven and connected in series 
directly, without the interposition of a phase controlling 
device, such as the generator or the induction motor aforesaid, 


the said forces would neutralise one another's action; that is, 
they would come to stable equilibrium.when 180deg. apart. 
When more than three electromotive forces are combined, 
as, for example, four, it is impossible to fix the polygon which 
they will consitute by having given simply the sides of the 
polygon, for it will be readily understood that four lines may 
combine to form an indefinite number of polygons, and so, 
too, of other polygons except triangles. If four machines 
are used it becomes necessary therefore to fix, by the presence 
of other factors, the polygon which they will constitute. 
Since the theoretical considerations referred to in the fore- 
going paragraph involve the principle of this invention, it 
may be advisable to discuss them more fully before proceeding 
to deal with the various ways in which Mr. Steinmetz has 
applied them. The basic idea is that when three sources of 
alternating electromotive force generated by independently 
driven machines are connected in closed series circuit we 
may represent the conditions in such a circuit by a triangle, 
whose sides are proportional in length to the magnitude of 
the corresponding electromotive forces and correspond in 
direction to the phases to such electromotive forces. Thus 
Fig. 1 represents the conditions in a circuit having three 
single-phase alternators of equal electromotive force. The 
triangle of electromotive forces thus formed 1s, therefore, an 


‘equilateral triangle, and the sides and their corresponding 


electromotive forces are displaced by an angle of 120deg. 
Again, in Fig. 2, the sides are taken proportionally to the 
three electromotive forces in closed circuit, these being so 


proportioned that one is /2 times that of the other two, 
which are equal to one another. This makes the two latter 
electromotive forces 90deg. apart. So, in any triangle repre- 
senting three forces in closed circuit we can fix the angular 
displacement of the sides of the triangle, and, therefore, the 
relative phases of the corresponding forces by properly 
proportioning the sides of the triangle. 


Fic. 4. Fic. 5. 


When, however, four electromotive forces are connected in 
closed circuit, then, as indicated in Fig. 8, the condition of 
fixing the magnitudes of the electromotive forces evidently 
does not[at the same time and of itself fix the relative 
phases; but, if we add the additional condition of fixing the 
length of one of the diagonals, the angles between the sides 
at once become fixed and definite. Bo, in Fig. 4, by fixing 
the length of two diagonals of a five-sided system, we get a 
stable arrangement. In fact, this procedure simply consists 
of splitting up the polygon into triangles, which are them- 
selves necessarily stable. 

In place of the above procedure we may limit the angles of 
one or more of the diagonals of the polygon. Thus, in the 
case of the triangle in Fig. 1, we can suppose the sides a b to 
be of given length by condition, and the third side to contain 
an induction motor, which fixes the angle between this third 
side and the two given sides. So, also in Fig. 5, we may fix- 
the relative angles of the sides of the five-sided figure by 
means of an induction motor, having coils arranged so as to 
be responsive to the phases. An important point to be noticed 
is that, when two or more sources of single-phase alternating 
electromotive force are connected together in the manner 
described, each may independently supply single-phase alter- 
nating circuits in addition to its function of supplying 
polyphase currents in conjunction with the other source or 
sources. In that case the single phase may or may not 
constitute a part of the polyphase system. 


We will now consider some of the direct applications of this 
principle suggested by Mr. Steinmetz for polyphase generation 
and distribution of power. What may be termed the main 
application is shown in a.diagram in Fig. 6, in which three 
single-phase alternators are so operated and connected as 
to supply polyphase currents to a portion of the network. 
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These machines supply the lamps, L, in multiple or multiple | from a transformer, T, connected between the mains, the 
series through transformers connected between the circuits | main 10 leading from the connection 9 between tle 
1-2, 8-4 and 5-6. The alternators are excited from the! machines A, and As, i.e., the mains 1, 2 and 10 are leads 


separate machines, E, and are independently regulated at R, 
or they may be automatically regulated by the magnet K, 
which regulates according to the pressure on the mains. The 


taken from the connections 7, 8 and 9. This example shows 
how it is possible to employ a number of single-phase 
alternators while in ordinary use in a station for the purposes 


L 


AT 
— 


Fic. 7. 


conductors 7, 8 and 9 connect the machine A in series as | of obtaining polyphase currents, and without the use of 
shown, and between these conductors three-phase currents are | any special apparatus, it being only required to make the 
obtainable. Thus at M is a three-phase induction motor fed connections indicated in the diagram. 


F 
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It is not, however, necessary to have three independent 
generators, and Fig. 7 shows how this, to some extent, may 
be replaced by sources of counter E.M.F. Two synchronising 
alternate-current motors, Mu M, may have their armatures 
connected in series directly by the brushes or through the 
transformers between the mains 1 and 2 coming from the 
station, and a third circuit, 5, leading to the connection 17 
between the motors. By properly exciting these motors, they 
can be made to change phase relation with the potentials on 


Fic. 8, 


the leads 1 and 2 from 180deg. to 120deg. This allows 
true three-phase currents between the mains 1, 5 and 2. The 
one advantage of this arrangement over that shown in Fig. 6 
is that only two conductors are necessary from the power 
house to the place of distribution. In Fig. 8 is shown the 
connections of four series of alternating electromotive forces 
with a phase controller connected to the junction of these 


generators, and determining their phase relation. This diagram, 
together with Fig. 9, shows, therefore, how quarter-phase 
relations may be obtained. In Fig. 8 there are four alterna- 
tors, each, if necessary, with its own independent circuit 1-8, 
an induction motor having a coil, Q, connected between the 
conductors 13-15, joining the machine A, being shown at I. 
The induction motor establishes the phase relations of the 


Ma 
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four generators, for the coils Q, Q,, being similar in every 
respect, and being placed at an angle of 90deg., the effect will 
be to maintain quarter-phase relations between the alterna- 
tors, any departure from this relation being counteracted by 
the induction motor. In Fig. 9 the fifth generator is used as 


a diagonal of the polygon, and thus maintains equilibrium 


by triangulating the system. In Fig. 10 are shown the 
motors connected in series between the terminals of the 


secondary of a transformer, T, three leads being taken there- 
from, viz., lead 1 from the brush B, lead 2 from the brush B, 
and lead 3 from the connection joining the brushes B, and B,. 
This somewhat resembles the relation in Fig. 6 as to the effect 
produced, but in the present instance the series connections of 
the three machines is effected indirectly through a transformer. 
Fig. 11 shows the arrangement of the generators for obtaining 
both single phase and polyphase currents. The generator A 
delivers current at the same potential as the generators A, and 
A,. A, feeds the transformer T and A, the transformer TI. 
while the generator A feeds both these transformers in series, 
thus supplying energy to both the circuits 1, 2 and 3, 4, while 
the other machines feed these circuits independently. Poly- 


Tg 
Fic. 11. 


phase currents for the operation of motors are obtainable from 
the two transformers T, and T,. Fig. 12 shows how the 
alternators may be connected in series with the aid of a third 
machine having the same functions as the machine I-in 
Fig. 8. Thus in Fig. 12, A and A,, the two alternators, are 
arranged to supply currents of different phase between the 
mains 1, 2, 3. The coil Q on the machine I is connected 
between conductor 7 and conductor 5, the latter being the 
intermediate conductor leading from the lead that is between 
the two machines to the junetion of the primary of the trans- 


formers T, and T,. Another coil Q, connected between the 
conductor 4 and the intermediate conductor 5, is placed at 
such an angle with relation to the coil Q, as maintains to the 
desired displacement of the phase of the two currents. The 
coils Q will establish the phase relations on the several sides 


of the cireuit on account of their mutual reaction through the 


‘medium of the armature I, which acts as the rotor of an 


induction motor. Finally, in Fig. 13 isindicated the arrange- 
ment whereby the coils Q, being placed at right angles to 
each other, the phases of the currents will differ by 90deg. 
Thus quarter-phase currents will be delivered to the system 
through transformers T, and T,, while each generator may 
be regulated independently and have its own separate circuit. 


- 
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These examples will serve to show how flexible is the system 
devised by Mr. Steinmetz and to what a large number of 
purposes it may be applied. Among its possibilities are the 
supply of polyphase currents to a section of the mains from 
a power station equipped only with polyphase machines, this 


requiring no change whatever in the machines themselves, 
and but merely a slight modification in the switching arrange- . 


ments and inter-connections. 


THE CRYSTALLINE STRUCTURE OF METALS.“ 


BY PROF. J. A. EWING, F. R. S. AND W. ROSENHAIN, 


In a previous communication, read to the Society on March 16th, 
a preliminary account was given of some of the results the authors 
had arrived at in studying metals by the microscopic methods initiated 
by Sorby, and pursued by Andrews, Arnold, Behrens, Charfoy, 
Osmond, Roberts-Austen, Stead,'and others. The present Paper 
deals with a development and extension of the same work. It relates 
chiefly, though not exclusively, to the effects of strain, and the 
relation of epee to crystalline structure. 

It is well known that the etching of a polished surface of metal 
reveals, in general, a structure consisting of irregularly-shaped grains, 
with clearly marked boundaries. Each grain is a crystal, the growth 
of which has. been arrested by its meeting with neighbouring grains. 
This view, as Mr. Stead has pointed out, is strongly supported by 
the appearance of the eichel surface under oblique illumination, 
when the several grains are seen to reflect light in a way which is 
consistent only with the idea that on each there is a multitude of 
facets with a definite orientation, constant over any one grain, but 
different from grain to grain. The formation of such a structure is 
well exhibited, on a relatively enornious scale on the inner surface 
of a cake of solidifying bismuth, from which the still molten metal 
has been poured away. Another striking example of this structure 
is seen in steel containing about 4} per cent. of silicon. The fractured 
ingot of this material exhibits large crystals, and by deeply etching 
a polished surface Mr. Stead has obtained a beautiful development 
of the regularly oriented elements of which the crystalline grains 
are,built upt on a scale so large as to require but little magnification. 
The authors have obtained much evidence that this structure is 
typical of metals generally. Probably under no condition does any 
metal cease to be crystalline. 

The crystalline character of wrought-iron bars or plates is seen when 
the polished surface is etched, not merely by the general appearance 
of the grains under oblique light, but by the development of 
geometrical pits on the surface. "These pits have a definite orienta- 
tion over each grain, and the orientation changes from one grain 
to another. Usually in the purest commercial iron their outline 
is that of plane sections of a cube, but occasionally they are appar- 
ently plane sections of an octahedron. In some instances isolated 
and comparatively large pits only are seen ; in others nearly the 
whole surface of a grain, when viewed under a magnification of 
1,000 or 2,000 diameters, is found to be covered with small as well 
as large pits, geometrically similar and similarly oriented. 

For the purpose of proditus smooth surfaces in the more fusible 
metals, without polishing, the metal was poured in a molten state on a 
plate of smooth glass. The surface produced in this way shows well 
the boundaries between the grains, and in some cases it also exhibits 
the crystalline character of the grains in a remarkable way by means 
of geometrical pite, which are apparently formed on the surface in 
consequence of the presence of small bubbles of air, or, more 
probably, of gas given out from the metal itself during solidification. 
Cadmium shows these particularly well, and they are to be observed 
also in tin and zinc. These air-pits are seen, under 1,000 diameters, 
to be negative crystals, similar and similarly oriented on each grain, 
and to have outlines which suggest that they are hexagonal prisms. 
The boundaries between the grains are emphasised by the collection 
there of air or of gas given off by the metal duriny solidification. 
The true boundary is merely the trace of a surface on a plane, but it 
may be broadened out in this way into a wide shallow elannal 

The effects of strain have been examined in many metals, using 
surfaces 5 ai either by polishing or by casting against a smooth 
plate. When any metal is strained beyond its elastic limit in any 
way, the surface of each crystalline grain becomes marked by one 
or more systems of lines running in a generally straight and parallel 
fashion over it. The direction of the parallel lines changes from 
grain to grain. Thus these lines serve to mark out one grain 
from another in a metal which, although polished before straining, 
has not been etched to develop the boundaries. As straining 
proceeds, the lines become more and more numerous and emphatic, 
and two, three, or four systems appear on each grain. The 

* Abstract of the Bakerian Lecture before the Royal Society, May 18. 

t Journal of the Iron and Steel Institute, 1898. 


| observations go, thev occur in all metals. 


nature of these lines has been described in the authors! Paper 
of March 16. They are slips along cleavage or gliding planes in the 
erystals. "The effect of each slip is to develop a step on the polished: 
face. The short inclined surface forming this step looks black under 
vertical illumination, but shines out brightly when oblique light of 
a suitable incidence is used. These slip bands, as they were named 
in the previous Paper, are thus seen as narrow, dark or bright 
bands, according to the nature of the lighting. The authors have 
developed slip-bands in iron, copper, gold, silver, platinum, lead, 
tin, bismuth, cadmium, nickel, and various alloys. So far as the 
The slip-bands are, in 
themselves, an evidence of crystalline structure, and, further, they 
show how such a structure is consistent with plasticity, and how it 
persists after plastic strain has occurred. The “ flow” or non-elastic 
strain of a metal occurs through numerous finite slips taking place 
on the cleavave or gliding surfaces in each of the crystalline 
grains of which the metal is an aggregate. The elementary pieces 
which slip on one another retain their primitive crystalline character. 
Further, if the movement of the pieces with respect to each other 
in any one grain is a movement of translation only, their orientation 
should remain uniform in each grain. 

That this is actually the case is demonstrated by examining speci- 
mens of metal which had been violently deformed without any 
subsequent annealing or heating. In metal that has been rolled or 
hammered in the cold state, or deformed by tension or compression 
or strain of any kind, however severely, the grains are still seen 
where a surface is polished and etched. Their form is much changed 
by the strain which the piece has undergone. But the fact that they 
have retained their crystalline structure is demonstrated when, after 
polishing, the piece is subjected to a slight additional strain of 
any kind, for the effect of this additional strain is to develop slips of 
the same general character as before, Further evidence to the sume 
effect is given by the fact that etching the polished surface of a very 
severely strained piece develops geometrical pits, which are similar 
and similarly oriented over the face of each grain, notwithstanding 
the great distortion which the grain has suflered as a whole, The 
effects of oblique lighting in metal which is polished and etched after 
severe straining are referred to as illustrating the same point. The 
persistence of crystalline structure is demonstrated by micro- 
photographs of the section of a bar of Swedish iron which had been 
rolled cold from a diameter of jin. to a diameter of Jin. without 
subsequent heating. The outline of the grains is much distorted, 
but the orientation of the crystalline elements remains constant 
within each individual grain. 


The slips in metals which exhibit a cubical crystalline structure on 
etching are in some instances parallel to the faces of the cubes, and 
are very frequently inclined to the faces, apparently along the 
octahedral planes. Stepped lines are frequently seen, and also lines 
which appear curved probably in consequence of numerous steps 
which are unresolved even under the highest powers. In exceedingly 
plastic metal, such as lead, copper and gold, the lines are particularl 
straight. A piece of lead cast against glass to produce a smoot 
surface gives, when slightly strained, a splendid display of slip-banis, 
and the boundaries of the grains are sharply defined by the meeting 
of the lines on one grain with those on its neighbours, Another way 
to get a clear lead surface for the purpose of showing slip-bands is to 
press a freshly-cut piece of the metal with considerable force against 
asmooth object. Photographs of slip-bands in iron, gold, silver, lead, 
copper and other metals are given in the Paper. 


In several metals the authors find that “twinning” takes place in 
the crystalline structure as an effect of strain. Samples of copper, 
which in the original cast state gave no evidence of the existence of 
twin crystals, were hammered or otherwise wrought, and were then 
found to be full of twins. The twinning produced in this way 
survived after the wrought copper had been raised to a red heat and 
allowed to cool. Similar results were obtained in gold and in silver; 
the metal in the cast state did not show twins, but they were found 
after the metal had been wrought and subsequently softened by 
annealing. An example of twinning was observed in nickel after 
the application of a somewhat severe strain. Twins were readily 
developed in cadmium by strain, apparently as a result of the slight 
strain which was applied for the purpose of developing slip 
bands. They were also found in lead, zinc and tin, either as 
a primitive feature in the crystallisation, or produced by strain- 
ing. The twinning frequently takes the form of a large number 
of parallel bands with a single grain, and a twin band due 
to strain in one grain is sometimes associated with a twin band 
in neighbouring grains, the bands being continuous, except for 
a change in orientation in passing from grain to grain. Photo- 
graphs of twin bands in copper, gold and other metals show 
the twin bands as revealed by a cross-hatching of parallel slip 
lines, the sets of lines being parallel to one another in alternate 
bands of the twin. The twinniug under strain which we have 
observed in various metals is similar to that which is known to 
occur in calcite. It may be regarded as a result of slip, accompanied 
by a definite and constant amount of rotation on the part of the 
molecules. ‘From this point of view there are two modes in which 
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plastic yielding occurs in a crystalline aggregate. One is by simple 
slips, where the movements of the crystalline elements are purely 
translatory, and their orientation is consequently preserved un- 
changed. The other is by twinning, where rotation occurs through 
an angle, which is the same for each molecule in the twinned group. 
Both modes are often found not only in a single specimen of metal 
but in the same crystalline grain. 
At the suggestion of Messrs. Heycock and Neville, the authors’ 
examination of the effects of strain has been extended to certain 
eutectic alloys, The structure of such alloys has already been 
described by Osmond, with whose observations these are in 
agreement. The alloy generally exhibits rather large grains, the 
structure of which is very different from that of pure metals, for 
it consists of an intimate intermixture of two constituents, one of 
which appears as separate or dentritic crystals on a field formed 
of the other constituent. The two are seen forming an exceeding] 
minute and complex structure within each of the large grains of which 
the alloy is made up. Straining has the effect of making this intimate 
structure more apparent, by causing slips which set up differ- 
ences of level between pieces of one and the other constituent. 
A study of the micro-structure of alloys suggests a possible explana- 
tion of the peculiarities they present in regard to variation of elec- 
trical conductivity with temperature. The two constituents may 
behave individually as pure metals in this respect, but it their 
coefficients of expansion are different the closeness of the joints 
between them will depend on the temperature. Thus, if the more 
expansible metal exists as plates, or separate pieces of any form within 
the other, the effect of heating will be to make the joints between 
the two conduct more readily, with the result of reducing .the 
increase of resistance to which heating would otherwise give rise, and 
in extreme cases with the effect even of producing a negative 
temperature coefficient, | 

The authors regard their experiments as establishing the conclusion 
briefly stated in their previous Paper, to the effect that the plasticity 
of metals is due to the sliding over one another of the crystalline 
elements composing each grain, without change in their orientation 
within each grain except in so far as such change may occur through 
twinning. 


THE MERAN CALCIUM CARBIDE WORKS.* 


* 


These calcium carbide works are situated in the Austrian Tyrol on 
the River Etsch. At low water the rate of flow at Meran is 1,540 
gallons per second, and the average flow is 2,200 gallons per second. 
The fall utilised is 295ft., and it was originally intended by the 
Etschwerke Company to utilise it only for the 8 lighting of 
Meran and Botzen. The power bding considerably more tban neces- 
sary for this purpose, however, the surplus was acquired by the 
Acetylene Gas Co., of Budapest and Vienna, for the manufacture of 
calcium carbide. A dam was built at Partschins, two miles above 
the generating station. The head race is open for a distance of about 
1,100 yards, and flows in a tunnel for the remaining distance, and a 
regulating waste weir placed at the entrance to the tunnel permits 
the excess water to be returned to the river when one or several of 
the units of the generating station are not running. Two under- 
ground iron conduits of 6ft. Tin. diameter bring the water to the 
turbine chamber. : ! 

The turbines, five in number, are on the Ganz system with hori- 
zontal shafts and automatic regulation. The generating station 
includes at present five three-phase 1,200 H.P. alternatore, which 
are Un directly to the turbines, and run at a speed of 
320 revolutions per minute. Two of these machines serve to light 
Meran and Botzen, the primary pressure being 10,000 volts ; and two 
others, connected in parallel, furnish the necessary current for the 
carbide factory. The fifth alternator is in reserve. The pressure of 
any of the machines can be varied from 10,000 down to 3,650 volts. 
At the carbide factory there are three 260-kilowatt transformers for 
the electric furnaces, a group of three 20-kilowatt three-phase trans- 
formers furnishing a pressure of 310 volts for the motors, and another 
group of three 8 kilowatt three-phase transformers to light the 
factory at a pressure of 110 volts. Each of the three 260-kilowatt 
transformershasthreeprimary coils connected in mesh. The secondary 
winding is also made up of three coils, each giving a normal current 
of 2,500 amperes at 33 volts. Star connection is used for these 
secondary coils. ‘The corresponding windings of the three trans- 
formers are connected in parallel. 

The limestone used for the manufacture of the lime is obtained 
from a quarry in the mountain facing the factory, on the right bank 
of the Etsch. This quarry is situated at an elevation of 9,620ft., 
and the material is carried to the furnace by an atrial railway and 
an electric lift. The lime furnace ia of the Mendheim pattern, with 
a hearth of elliptical section, at the lower part of which the combus- 
tible gases are admitted. Above are the cooling chamber and the doors 
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for removing the product. The gases, produced by burning 
bituminous coal in a gas generator, pass through a circular flue from 
which branch out the passages leading to the interior of the furnace, 
These passages are provided with valves, by means of which the 
admission of the gases can be regulated. On leaving the furnace, 
the lime is charged on to 300-litre wagons, and transported 
to the crushing room. The latter is on the third floor, and 
an electric lift carries up the coke and lime. In granulating 
and mixing it is important to avoid the formation of “ pockets" 
of gas in the midst of the reacting masses, for in these 
carbonic oxide accumulates, and sometimes acquires a suthciently 
high pressure to cause dangerous spluttering at the moment of 
casting. And even when the gases have succeeded in bursting these 
pockets, a blowing action is produced, which causes the carbide 
furnace to function irregularly, The special apparatus for crushing 
have two pairs of cylinders, the distance between which can be 
adjusted. Each set is provided with springs to allow the passage of 
any bodies that are too hard and have been accidentally thrown in 
with the raw material. This prevents stoppages and accidenta 
After leaving the automatic mixers, the mixture is brought by a chain 
of buckets into the hopper which feeds the carbide furnace. The 
hopper has been given a large capacity so that the crushing need 
only be carried on in the day time. 

The carbide furnaces are on the Gin and Leleux system, and have 
each a capacity of 260 kilowatt. They are disposed in a longitudinal 
battery in a vast hall 130ft. long and 33ft. wide with a gallery 23ft. 
wide for cooling the cakes of carbide, the manipulation of the elec- 
trodes, &c. The furnaces are arranged so that one operation of fusing 
lasts 10 to 12 days without interruption. «A stoppage is only neces- 
sary to replace the upper electrode, This electrode 1s manufactured 
at the works themselves by a special process. 

The gases produced by the reaction are completely removed by a 
ventilator before they can reach the upper part of the furnace ; this 
avoids burning the upper part of the electrode and the connection 
pieces. The gases are then led to a dust chamber. This methodical 
removal of the gases, besides effecting an economy in electrodes, 
favours the influx of a quantity of cold air from without, sufficient to 
ailute the carbonic oxide to below the explesive limit, and it also 
ensures the ventilation of the furnace room, thus protecting the 
workmen from the poisonous effect of the carbonic oxide. 

The casting takes place from two orifices placed in front of the 
furnace, aud provided with nozzles of a special form, so as to avoid 
any lateral flow or spluttering. After the product has flowed from 
the furnaces for several days, the orifices finally become obstructed, 
and resist the action of the steel hammering bars. When casting has 
thus become impossible, the electrode is lifted gradually, and the 
operation is stopped when a cake of the height of the metallic 
envelope has been obtained. "The front plate of the hearth is then 
removed, and replaced by another, and the operation recommences. 
Cakes of carbide, weighing from 16cwt. to a ton, are obtained by the 
latter part of the process. 

The furnaces will produce, it is said, 111b. of carbide per kilowatt- 
day in ordinary operation, and one man can superintend and regulate 
three furnaces at least. It is also stated that the consumption of 
electrodes is the least that has been obtained in practice. "The 
favourable results obtained during the first months of working have 
induced the Company to double the plaut at Meran and to build a 
second works on the same system in Hungary, to utilise the fall of 
Petroszeni, whose power exceeds 6,000 H.P. 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 
New York, May 26, 1899. 


The American Institute of Electrical Engineers.— The 16th 
annual business meeting of the American Institute of 
Electrical Engineers was held in New York on May 16th. 
The annual report of the Council shows that the total member- 
ship on May 1st was 1,133, being a net gain of 35 during the 
year. Mr. A. E. Kennelly was re-elected president for the 
coming year. 

Extension of the Third-Rail System in New England.—The 
third-rail system of electric railway distribution seems to find 
greater use in New England than in any other section of the 
country. It was here that the first example of the third-rail 
system was made, and undertakings of this character are 
giving such good satisfaction that it has been decided to 
extend the system on one of the branches of the New York, 
Newhaven and Hartford Railroad. The contemplated exten- 
sion is from Nantasket Junction, on the Plymouth division 
of the ** Consolidated " road, to Cohasset, a distance of 8:4 
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miles. This branch of the road lies in the state of Massachu- 
setts, in the vicinity of Boston. All local trains will be drawn 
by electrical locomotives, the passenger equipment being that 
n ordin ary use, and for the through service steam locomo- 
tives will be retained. The plan of construction will be a 
duplicate of the Company's lines already operated by electri- 
city, which for durability and completeness are without a 
rival in the United States. 


Electric Light Convention.—During the present week 
the Convention of the National Electric Light Associa- 
tion was held at Madison-square Garden in this city, 
the meeting extending over three days, Tuesday, Wed- 
nesday and Thursday. The Convention was remarkably 
well attended, and some valuable and interesting Papers were 
read. Among the latter was that of Mr. W. 8. Barstow, on 
** A Local Transmission System; Development and Operation," 
being a description of the modern plant recently installed 
by the Brooklyn Edison Company. Prof. W, L. Robb read 
an interesting Paper on '' Rotary Transformers and Storage 
Batteries, as related to Long Distance Transmission "; and 
Mr. W. L. R. Emmet read a Paper, entitled ** Means of 
Affording Safety in Electrical Distribution.” A new president 


of the Association, Mr. 8. T. Carnes, of Memphis, Tenn., is 


the first southerner to occupy that position. The southern 
section of the country has not been so rapid in the develop - 
ment of electrical enterprises as the north, and the election of 
Mr. Carnes may result in the awakening of a deeper interest in 
electrical matters there. A very prominent outside feature of 
the Convention was the automobile vehicle ride on 
Wednesday. There were no less than 50 electrical vehicles 
in the procession, and they made a trip of about fifteen miles 
without any mishap. All styles and makes of vehicles were 
represented, and the turn out attracted a great deal of attention. 
One of the subjects discussed at the Convention was the 
question of hanaling the automobile business. This business is 
growing so rapidly that the question of charging the batteries 
of the vehicles is receiving very serious consideration on the 
part of central station managers. The question as to whether 
the electrical vehicle should be brought to the central station 
to be recharged or whether sub-stations should b» provided for 
the purpose by the central station management were among 
the incidental questions brought up in the discussion. It was 
also proposed to establish “ electrical hydrants " so that elec- 
trical vehicles could stop at any of these hydrants and receive 
a charge of current. On Friday, the members visited the 
works of the General Electric Company, at Schenectady, N.Y., 
being conveyed thence by special train, provided by the 
General Electric Company, over the New York Central and 
Hudson River Railway. On Friday evening Mr. Charles E. 
Tripler gave a lecture on Liquid Air.“ 


CORRESPONDENCE. 


—— — 


A MATERIAL FOR SWITCH PANELS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sre: Your Note on ‘ Reconstructed Granite," which is being 


used for high.tension insulators in America, raises an inter- 


esting point in connection with the manufacture of switch 


panels. Thus far makers have kept exclusively to slate, white 
and black marble and pot as a base on which to mount the 
switch contacts, &c., but for voltages of 500 and upwards slate 
and marble gives a good deal of anxiety, as, however well 
selected, one can never be quite certain there are not hidden 
veins of pyrites. Slate is capable of improvement by drilling 
the holes before enamelling, or by boiling for several hours in 
paraffin wax, as is tho practice of the Electric Construction 
Co. (Limited) and Thomas Parker (Limited), but where 
several thousands of volts are in question the only really 
eatisfactory way to guard against metallic veins is to bush 
each hole with micanite or with ebonite tube and 
thin mica discs back and front. Pot slabs will withstand 
almost anything in the way of voltage, if only sufficient surface 
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area is allowed, but they have the disadvantage of being 
difficult to drill the uneven surface, due to the glaze and 
firing, and the difficulty in getting delivery of the pots, unless 
they are made in quantities to standard as for high tension 
switch boxes. | . 

Taking into consideration all the various points there is, 
undoubtedly, plenty of scope for » material which, after being 
thoroughly freed from all metallic particles, can be moulded 
into slabs suitable for switch panele. Outside the question of 
good insulation, there would be the great advantage that 
a good deal of drilling could be dispensed with. 

In multiple-contact switches, where there must of necessity 
be a row of holes pitched very closely together, slate or 
marble needs to be handled very gently, or it will crack 
along the line of holes. If, therefore, a material was 
obtained which could be run round the metal contacts, 
and so cement them in securely, a very great saving would 
result, and the contact surfaces could be machined over when 
in position, thus reducing the fitting required. 

Granitic dust, slag, wool, or even for small work powdered 
mica refuse might be employed as the base of the mixture, 
but the cementing material would be a matter of experiment. 
Everyone knows what a really splendid mechanical job 
sulphur and iron oxide can be made to give, and artificial 
stone for side-walks has also been very successful. The writer 
feels sure, therefore, that the matter needs only to be gone 


into carefully for a satisfactory and cheap material to be found 


which will take the place of slate, marble, etc. It would be 
& profitable line for research because of the large number of 
switchboards required and their increasing size. All the 
panels of the Glasgow (Port Dundas) station, for example, are 
of marble, 8in. thick, and switchboards, averaging 80ft. long 
by 7ft., is quite a usual size.—-Yours, &c., 


IEnNEsT KILBURN Scott, 


TRANSFORMER CORES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin : In The Electrician of June 2nd, Mr. Kilburn Scott, in 
making some general remarkg relative to the ‘ magnetic 
ageing ” effect in the above, mentions that the construction of 
the Berry transformer is such that the plates can expand and 
contract at will. The freedom, as Mr. Seott says, thus secured: 
to the various parts of the transformer cores, is distinctly 
beneficial, and with a given iron and given temperature 
minimises the risk of ageing being produced. 

Perhaps, I might be permitted to point out that my trans- 
formers have cores built up entirely of plain, rectangular 
sheets, whether the transformers are single or multiple cored. 
As this fact is not in itself obvious from the design it was 
naturally easily overlooked by Mr. Scott when he was referring 
to the advantages of rectangular strip over other shapes.— 
Yours, &o., A. F. Berry. 


London, W., June 2. 
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Vol. 87. Published by authority of Congress. (Washington: Govern- 
ment Printing Office.) 
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Patent Electric Storage Battery Co. (Limited) 
v. Lehwess. 


This case, which came before Mr. Justice Ridley in the Queen’s Bench 
Division on Friday last, was an action brought by plaintiff Company 
against Dr. Edward E. Lehwesa, of 10, Clanricarde-gardens, W., to recover 
£95. 17s. 6d, the price of goods sold and delivered in July, 1898, viz., 50 
type No. 3 traction cells at £1. 15s. 6d. = £88. 15e., five oak-containing 
boxes mounted on rollers £5. 17s. 6d., and £1. 5s. for fitting cells and 
making the connections. Defendant denied that the plaintiffs had sold 
him, or that he had bought of them, the goods in question, but said he, as 
the agent of the Automobile Association, had agreed with plaintitfs that 
they should lend, free of charge to him (on behalf of the Association’, a 


set of accumulators, which were to be according to specification, and were 
guaranteed to be of 190 amperes capacity, and such accumulators were to 


be tried for one month on a certain carriage then being constructed for 
the Association, with a view to the Association purchasing them if on trial 
they were found to be satisfactory and according to specification. The 
defendant alleged that the plaintiffs lent the set of accumulators, 
but they proved to be unsatisfactory and unsuitable for the 


work for which they were, to the knowledge of the plaintiffs, : 


supplied, and instead of 190 amperes the battery was only of about 105 
amperes capacity, and the defendant and the Association then offered to 
return the set to the plaintiffs, who réfused to receive the same, alleging 
that they had beea sold to the defendant and not lent. The defendant 
‘also alternatively said that if the contract was a contract of sale and not of 
loan, the. goods sold by. the plaintiff company to hin were not of the 
specification, deecription and quality contracted for, and were not of the 
value of £95. 178. 6d., the amount claimed. etu 

Mr. O'CONNOR, Q.C., for plaintiffs said the plaintiff company were 
manufacturers of and dealers in electric storage batteries. Defendant was 
a company promoter. In May 18, 1898, he called at plaintiffs’ office. He 
was at that time full of enthusiasin with regard to the prospects of the 
plaintiff Company's patent at the exhibition of motor cars to be held 
in Paris between June 18 and July 3, 1893. He expatiated on the 
splendid opportunity which this exhibition presented for pushing forward 
the interests of the company, and made a proposal that plaintitfs should 
sell to him a carriage or phaeton which they owned for motor purposes, 
and he said he would take it over to Paris, enter it at the exhibition, and 
drive it about the streets and advertise the battery, or failing to sell him 
the carriage, the defendant asked if be could have the loan of the battery. 
Plaintiffs declined to sell the carriage, and then defendant asked for the loan 
of a battery so that he might take it over to Paris to put in a carriage of 
hi8 own, and so advertise it for the purpose of realising at a profit the 
French battery patents. On May 21 plaintiffs wrote saying they would 
lend the defendant, free of charge, for one month a set of 
accumulators for his carriage, aud that as soon as they knew the 
exact size they would have the containing boxes made for the cells. 
On June 16 defendants wired plaintiffs from Paris for plaintiffs to deliver 
50 large cells as speedily as possible to the Lamina Accumulator Co., London. 
Defendant knew, having been informed by the chief engineer of the plaintiffs, 
that the larger cells could not be made in less than a month, by which 
time, of course, the exhibition would be over, whereas a smaller battery 
could have been clelivered at once. It was pretty clear, therefore, that 
the 50 larger cells could have no relation to the Paris Exhibition. On 
June 30 defendant wired plaintiffs, asking them to send the accumulators 
to Mullinar’s, a firm of coach and carriage builders, as quickly as possible. 
It appeared that Mullinar’s were building a car for the Lamina Co. The 
plaintiffs at once put the manufacture of the accumulators in hand, and on 
July 28 sent the accumulators to Mullinar's, at defendant's request, 
and they were subsequently invoiced to him. Defendant afterwards 
intimated that the arrangement about lending the battery for a 
month should hold good, but plaintiffs declined this suggestion. Defendant 


then offered to pay them a reduced price, but asked to be allowed to 


keep them for a month. He said that if he did not return them at the 


end of the month be would pay the full price for them. On August 21 


plaintiffs informed defendant that he must buy the cells outright, but 
offered to take off £20 from their claim if he would send them at once a 
cheque for £75. 178. 6d. On September 3, defendant offered £50. 7s. 6d. 


This the plaintiffs declined to accept, and, subsequently, six weeks after the 


cells had been delivered, defendant stated that thecellsin the containing boxes 
would not fit into the car. 
Mullinar's, and found they had placed a strip of wood or iron about the 
chamber which was to contain the box, and so prevented the accumulator 
from being fitted in. This was soon remedied, and the battery was fitted 
in. On September 21 defendant (through a Mr. Atkins) again offered £50 
for the cells, in addition to the price of the boxes. Plaintiffs declined, but 
offered to take £70 if the money was paid at once, but ultimately it was 
agreed that defendant should have the cells for one month, and should 
then pay the full price for them. In the first week in October defendant 
stated that the cells were not working well The month expired on 
“Oct. 21, and the cells were not returned, and on Oct. 26 plaintiffs received 
& letter from the Automobile Association. 

Mr. JONES (for defendant) said he would accept all responsibility, as 
there was no doubt defendant had not disclosed the fact to plaintitfa that 
he was acting for the Association. . . 

Mr. O'CONNOR: Nosettlement was effected, and plaintiffs had to com- 
mence the present action. 

Evidence was given that the cells were tested to 180 amperes before they 

left the plaintiffs’ works, and that they could have been got up to 190. 

Mr. ATHERLEY-JONES said that defendant did not desire to shirk any 

ust obligation. A series of trials with the accumulators had taken place, 


On the next day Mr. Headland went round to: 
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and it was found that they only gave about 100 amperes, and if that was 
true it was perfectly obvious that the accumulators would not have 
fulfilled the absolute essential conditions which Dr. Lehwess had in view, 
nor did they fulfil the conditions of the specification. 

His LORDSHIP said that the balance of evidence was in favour of the 
plaintiffs. He thought that the time during which the defendant had the 
right to reject the batveries had been allowed to elapse, and, therefore, 
defendant must pay for them. It was not necessary for him to decide 
the question of whether the accumulators were up to specification, because 
he held that defendant had lost his right of returning them, by not 
rejecting them within tbe month which he bad allowed to elapse. But if 
it had been necessary he should have had great difficulty in finding that 
the goods were not up to specification, For these reasons he gave judg- 


ment for plaintiffs for the amount of claim, with costs. 


A stay of execution was granted on the defendant undertaking to 
bring the money into court within seven days. 


Blectric Exploitation Co. (Limited). 


At the London Bankruptcy Court, on Tuesday statutory meetings of 


creditors and shareholders in this concern were held before Mr. G. S. Barnes, 
the official receiver, under a winding-up order made against the Company. 
The chairman stated that the Company was reyistered in January, 1894, 
with a nominal capital of £25,000 in £1 shares, to acquire and deal in 
inventions relating to the generation and storage of electricity, and in 
particular to acquire the rights in certain inventious belonging to Mr. Max 
Sussmann for an electric lamp which was specially adapted for use in mines, 
The promoter of the Company was Mr. V. C. Doubleday, and that gentle- 
man, with about 12 others, expended about £2,400 upon inventions prior 
to the formation of the Company. Upon registration taking place Mr. 
Doubleday and Mr. J. A. Buchanan became directors, notwithstanding that 
they were interested in the sale. The prospectus was issued privately in 
November, 1894, and 3567 shares were subscribed. The agreement of 
purchase was referred to in the prospectus, and in that agreement 
it was set out what each of these gentlemen were to receive. 
Although the agreement was referred to in the prospectus it was 
not precisely stated that two of the directors were interested in 
the sale, and it might be that Mr. Buchanan and Mr. Double- 
day had rendered themselves civilly liable to repay money to the 
Company, in consequence of the fact not being disclosed. On 
October 9, 1895, an agreement was entered into between the Exploita- 
tion Co. and Mr. Foster, by which be agreed to promote and form 
the Sussmann Co., in consideration of the payment to bim in 
cash and shares of £20,000 out of & sum of £45,000, which it 
was intended that the Sussmann Co. should pay for the inventions. 
The Sussmann Co. was registered on May 6, 1896, and on May 8 the 
agreement between it and the Electric Exploitation Co. for the sale of the 
patent rights for £45,000 was entered into. Tne purchasers agreed to 
allot deferred shares to the vendor Company aud to give them one-third 
of all moneys, royalties and other considerations in respect of foreign 
patents. In conclusion the Chairman stated that upon the settlement of 
the purchase by the Sussmann Co. Mr. Foster appeared to have been paid 
in cash £6,510, and shares of the Sussmann Co. to the nominal amount 
of £13,660, whilst the vendor Company received iu cash only £550, but 
was allotted £24,550 in paid up shares, being the balance of the purchas» 
price of £45,000. 

The shareholders agreed to leave the matter in the handa of the official 
receiver, the creditors’ meeting being adjourned for a week owing to tlie 
absence of a quorum. >o 


ELECTRIC LIGHTING IN THE CITY. 


At the meeting of the Court of Common Council yesterday the question 
of the electric lighting in the City was again discussed. 

The Streets Committee reported that, in reply to a further communi- 
cation, giving the decision of the last Court, the City of London Electric 
Lighting Co. had stated they could not make any further proposals than 
those already before the Court. It was imposaible, in justice to their 
shareholders, to reduce the charges to 5d., as requested. Another point 
urged by the Company was the question of providing the additional 
50,000 or 60,000 lainps, which would have to be supplied for the coming 
winter. PE: j 

The Committee had very carefully considered this letter, and in view of 
all the circumstances could come to no other conclusion than that the 
answer was unsatisfactory, and that competition, subject to such terms 
and conditions as might be approved by the Corporation, would be desir- 
able in order to obtain a cheaper and more efficient supply of electricity in 
the City. 

In a further report the Committee submitted the decision of Sir Courtenay 
Boyle, and the announcement that the Board of Trade would approve his 
recommendation, which was to grant a Provisional Order to the Charing 
Cross and Strand Electricity Supply Corporation. The Board were to 
bold a meeting to-day (Friday) to settle clauses, and representatives of the 
Corporation were invited to attend. 

Sir Courtenay Boyle’s decision was that the contracts could not 
be held to give the City Company any exclusive right of supply in the 
City. After careful consideration of the evidence and arguinents he was 
of opinion that a competitive supply was desirable both for the convenience 
of private consumers and of the public, and having regard to the views of 
the Corporation he did not think power should be given to more than one 
of the applicant companies. The operations of the Smithfield Company 
had been very limited, and the strength of the financial position was not 
such as to justify exceptional consideration, nor did ita past opera- 
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tions afford a guarantee that it would be able to give a cheap and 
efficient supply to a large and important area like the City. He was for 
these and other considerations unable to recommend the granting of an 
order to the Smithfield Company. The Metropolitan Electric Supply Co.- 
was already supplying energy over a large area adjoining the City, and 
were constructing a large generating station at Willesden, from which 
when completed they proposed tosupply energy to be distributed through- 
out the whole area of supply. This presented considerable difficulties, 
especially with regard to the powers of purchase given to local authorities, 
as the generating station would not be within the City. While he had no 
doubt the Company would meet theirstatutory requirements their proposals 
did not appear to meet the requirements of the Corporation, and he could not 
see his way to grant the order. TheCharing Cross Company was also supplying 
a large area adjoining the City, and they were prepared to erect a separate 
generating station for the City. They were also prepared to accept 
clauses giving the Corporation power to purchase the undertaking within 
& shorter period than that provided by the Act. He was of opinion that 
the proposals of this Company more nearly met the wishes of the 
Corporation, and he should recommend that a Provisional Order be granted 
to the Company, subject to the Company's offers previously referred to 
being incorporated therein. 

The Streets Committee, therefore, recommended “That the Committee 
be authorised to attend a proposed meeting of the Board of Trade, on 
Friday, 9th inst., and be instructed to prepare and submit to the Board 
all necessary clausea for the protection of the Corporation, with power to 
obtain, if necessary, the assistance of an expert." 

At Mr. Algar’s request, Mr. MONTAGUE BATES read a letter from 
the City of London Electric Lighting Co., dated June 7, in which they 
stated they had received a copy of the Board of Trade report, from which 
they learned it was the intentlon of the Streets Committee to recommend 
competition, but before the Corporation took the extreme step of 
repudiating their contract, upon the faith of which an amount of upwards 
of £1,500,000 had been subscribed by the public and expended upon the 
electric lighting of the City, the directors desired to bring the following 
facts to the notice of each member of the Corporation :— 

1. The Company has in all respects fulfilled the conditions of the contract. 

2. The price fixed by the Corporation is 8d. per unit subject to a sliding 
scale, which, according to the terms of the contract with the Corporation, 
has not even yet become applicable. Notwithstanding, the Company have 
voluntarily from time to time reduced the price, and have stated their 
willingness to reduce the maximum price to 6d. per unit from January Ist 
next, and to make further reductions as the financial conditions of the 
Company permit. The charge for energy for motive power would remain 
at the present general rate of 3d. per unit. 

ő. The Company had expressed its willingness to surrender the right to 
light the minor streets, provided that, if at any time they are lighted by 
electric lamps, the contract shall, in the first place, be offered to this 
Company. 

4. The Company haa also stated that it is prepared to negotiate for the 
sale of its undertaking to the Corporation upon terms which would yield 
a very handsome profit to the Corporation. 

Mr. ALGAR (Chairman of the Streets Committee), in moving the 
adoption of the report, said he could not help expressing his frank regret 
that the City of London Co. had not seen their way to put more favour- 
able proposals before the Committee. The Company had admitted their 
inability to supply electric light on as good terms as three other companies 
had offered to do. After the recent inquiry it was impossible for Sir 
Courtenay Boyle to come to any other conclusion than be had done, as 
the City Company allowed the evidence of the other companies to go 
uncontradicted, and the Board of Trade could only act upon the facts 
before them. The Streets Committee had come to the conclusion that 
there was no alternative but to recommend competition. 

Mr. C. T. HARRIS moved *''Tbat the letter of the City of London 
Electric Lighting Co. bereceived, but no action taken thereon." The Court 
ought to say with no uncertain voice that it held itself bound by the terms 
of the contracte, which absolutely pledged it not to give any support to 
any competing company, and to do so at this juncture would be tc be false 
to the traditions of centuries. 

Mr. PAINTER seconded, urging that there were special difficulties in 
lighting the City, as light was required only for &bout two hours out of 
the 24, and for four montlis out of the 12. 

Mr. JUDD supported the amendment. If another company were allowed 
to enter, the City would in the future have to buy up not one but both 
companies, 

Mr. MORTON again urged the arguments in favour of competition. 

Mr. CLOUGH, M.P., warmly advocated the amendment, If, however, 
another company was to be permitted to enter the City, distinct assurances 
should be obtained that it would not enter into any compacts with the 
existing company as to rates, or the City would be in a worse plight 
than ever. 

Mr. M. WALLACE contended that if there was to be competition at all, 
the Corporation should itself be the competitor. 

After à prolonged discussion, 

Mr. ALGAR defended his Committee against the charge of repudiating 
the contracts or taking any advantage of the Company. On the contrary, 
they had endeavoured to act with fairness and consistency. As to the 
Corporation being its own undertaker there was nothiug in the report 
against such a step being taken, as the Committee simply said that com- 
petition was desirable. In reference to the statement that the competing 
companies would square the prices, the Board of Trade would fix the 
maximum in the Provisional Order at 5d., and they would also keep in 
their own hands the power of at any future time reducing that 5d. to 4d. 
or }3d., or any other price, so that the Corporation would have no fear 
in that direction. | dE 

On a division the amendment was carried by 89 against 46. 
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Mr. Deputy JOHNSON moved, “That, having regard to the unsatis- 
factory nature of the Company's reply, the Committee are of opinion that 
competition by the Corporation would be desirable.” 

Mr. Deputy MALTHOUSE seconded, and Mr. M. WALLACE cordially 
supported. 

Mr. MORTON contended that the object and effect of the motion 
would be that the constituents of members would be charged 7d. per 
unit instead of 5d. 

Mr. C. T. HARRIS thought this should be a separate motion, as the 
only way in which such a step could be taken was by buying up the present 
Company, and then it would be utterly impossible to makeit pay. 

This motion was, after further discussion, put to the Court and carried. 

Mr. W. M. CROSS moved, “That it be referred to the Streets Com- 
mittee to consider the willingaess of the City of London Electric Lighting 
Co. to sell their plant and machinery to this Corporation, and to ascertain 
the terms and conditions under which the Compauy will dispose of their 
entire undertaking to this Corporation, and to report to this Court." He 
believed the Company were willing to entertain such a proposal at the 
present moment. 

Mr. LILE seconded, but the motion was ruled out of order. 

‘The LORD MAYOR expressed the opinion that for over two hours the 
Court had been beating the air, as the first report of the Committee, 
which they had been discussing, was completely over-ridden by the second, 
which stated that the Doard of Trade had definitely decided to grant a 
Provisional Order to the Charing Cross and Strand Co., and there was an 
end of the matter. 

On the report submitting the decision of the Board of Trade, 

Mr. BROOKE-HITCHING moved its reference back to the Committee 
for further consideration, as if the Corporation decided to oppose the 
granting of the order it was very likely the Government would listen to 
them, as with but one exception Parliament had never opposed the views 
of the local authorities in the matter of electric lighting. 

Mr. WILKINSON seconded. 

Mr. WALLACE urged that the Committee should submit a synopsis of 
of the points they proposed to get inserted in the order, if possible, so 
that the Court should give its approval or otherwise. 

The amendinent was rejected. 

Mr. ALGAR then proposed to move (but in deference to the feeling of 
the Court dropped the motion): That a copy of the resolution just 
agreed to, as to the desirability of competition by the Corporation, be 
forwarded to the Board of Trade, in reply to the letter, and that the 
Board of Trade be asked not to grant the proposed Provisional Order to 
the Charing Cross and Strand Electricity Supply Corporation, Limited." 

The reports of the Committee, as amended, were then approved. 


...... 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Oecs, 1, 2 and 3, Salisbury-court, Fleet- 


strect, London :— 
NOW READY. 

** LABORATORY Norns AND Forms.”—With the above title we have ready 
the New Edition of a set of 40 Elemen and Advanced Exercises for 
use in Electrical Engineering classes. ese have been prepared by 
Dr. J. A. Fleming, and will be found of great service to Teachers, Demon- 
strators and Students. The object of this series is the aoe of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 8e. 6d. per 
dozen net; in sets of any three, 18. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 5s. 6d. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
108. 6d. net; or in handy portfolio, price 128. net; or bound in strong 
cloth case. price 128. 6d. net. Strong portfolios can be had, price 1s. each. 


NOW READY.—The cheaper edition of Dr. J. A. Fleming's ‘‘ Electrical 
Laboratory Notes and Forms." These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to a request for a cheaper set for use at the day 
and evening classes at many of the technical institutes, These new Fo 
which differ only from the higher-priced set in being printed on smaller an 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. 

'"ELEOTBIOAL TESTING FOR TELEGRAPH ENGINEERS."— By J. Elton 
Young, M.LE.E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general. 
my 8vo, fully illustrated. 108. 6d., post free; abroad 11s. 

„TR STUDENTS’ GUIDE TO SUBMARINE CABLB TESTING.”—A new work 
py Messrs. H. K. O. Fisher and J. O. H. Darby, with the above title, is 
now ready, price 6s. net ; abroad, 6s. 3d. This work is intended to serve asa 
guide to operators already in the tel ph service, and to those who desire 
to enter that service. e great cable companies now insist that their 
operators and probationers ball certain examinations in electrical 
subjects. The book is very fully illustrated. Second Edition now ready. 

“DRUM ARMATURES AND COMMUTATOBS," by Mr. F. Marten Weymouth, 
also ready. Prioe 7s. 6d. ; abroad, 88. Prospectus on application. 


„Sonam OABLS-LAYING AND REPAIRING."—By H. D, Wilkin:n, 
M. I. H. E., &e., fully illustrated; price 12s. 6d. 
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"PaAorICAL Norns ros ELzOrRICAL SrupENTS."—By Messrs. A. E. 
Kennelly and H. D. Wilkinson, Price 6s. 6d., post free. 


''ELBorgo-ORzMISTRY."—By Dr. G. Gore. Third Edition. Price 2s., 


post free. 

"RErLzorsi0 Morva Power,” by Albion T. Snell, contains th 
latest information respecting the application of electric energy to mmng 
and general power transmission purposes, in which the author has h 
much experience. Price 10s. 6d., post free; abroad, lls. New edition 
ready shortly. 

“WIRELESS TELEGRAPHY: SIGNALLING AOBOSS Spaces WITHOUT WIRES 
BY ELxorBIO WAvrs."—By Dr. O. J. with many illustra- 
tions.  Enlarged Edition, 28. 6d. net, 2s. 9d. post free. 

'" ELECTROMAGNETIO Tukony."—By Oliver Heaviside 
Vol. II., just published, price 12s. 6d. 


HR INCANDESCENT LAMP AND ITS MANUFACTUBR."—T'his book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 8s. 


4% THE Stream ENGINB INDICATOR AND INDICATOR DIAGRAMS." — Edited 
end enlarged by W. Worby Beaumont. Price 8s. 6d., post free. 


‘THB ART or ELECTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore's book is now ready, price 10s, 6d. post free. 


‘TuE MANUFAOTURB or ELrorRIO Liar CARBONB." — A Practical 
Guide to the establishment of a Carbon Manufactory Fully illustrated, 
price 1s. 6d.3 post free, 1s. 9d. 

“THE BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEAROH, 1896-97.” 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 5s., post free; abroad, 58. 8d. 

% LOOALISATION OF FauLTS IN Exeorrio Liogr Marws."—By F. C. 
Raphael. Price 5s., post free; abroad, 5s. 6d. Prospectus on application. 

„% ELECTRICAL ENGINEERING FORMULA,” a pocket-book, by Messrs. W. 
Geipel and H. M. Kilgour; price 78. 6d. ; by post, 78. 9d. ; abroad, 8s. A 
fine large paper edition with wide margins for notes can also be supplied. 
Price 12s, 6d. ; poet free, 13s. ; abroad, 138. 6d. New Edition in (he press. 

‘t THB ALTERNATB CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D. So., F. R. S. New Edition. Price 12s. 6d., post free. 
Vol. II., prioe 19s. 6d. post free, is also ready. 

** ELEOTRIO LAMPS AND ELzorBIO LIGHTING,” by Prof. J. A. Fleming 
M. A., D. So., F. R. S., is handsomely bound, and full of original illustra- 
tions, designs, initials, &c, Price 7s. 6d., post free 

t THE ELXOTRIOIAN” PRIMERS.—In Two Volumes. Vol. I., Theory 
Vol. IL, Practice. Price, stout paper cover, 3s. 2d. each, post free; cloth 
3s. 9d. Single Primers, 8d. each, post free. 

** THE POTENTIOMETEB AND ITS ÁDJUNOTS": A Universal System of 
Electrical Measurement.—By W. O. Fisher. Fully illustrated. Prioe 6s. 
post free; abroad, 6a, 6d. Digest post free. 

'"Morivg POWER AND GEARING FOB ELECTRICAL MaoHINNRY."—Dy 
E. Tremlett Carter, O.E., M. I. E. B. Price 12s. 6d., post free; abroad 
18s. 6d. Prospectus post free. l 

‘ ARMATURE WINDINGS OF ELzOTRIG MaoHrINES."—By H. F. Parshall 
and H. M. Hobart. This work has been compiled from notes made by 
Mr, Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electrio Companies of America, and is intended to serve as a 
working treatise on d o design. Large 4to, 870 pages, 140 full-page 
illustrations and 65 full-page table, 80s., post free. 


IN THE PRESS. 


% Tas ELEOTBIO Aro.”—By Mrs. Ayrton 


"THE MANUFACTURE OF OARBONS FOR ALL ELECTRICAL PURPOSES.” 
By Francis Jehl. Nearly ready. 


a ONDARE BATTERIES, THEIR DESIGN AND MANUFACTURE. ”— By E. J. 
e. 


Vol. I., 128 . 6d. 


* PRIMARY BATTERIES: THEIR CONSTRUCTION AND Usz."— By W. R. 
p?r. 
* PRACTICAL TELEPHONY.”—By Dane Sinclair and F. C. Raphael. 


"'Tuz ELECTRICIAN’ WIREMAN’S POCKET-BOOK.”—Edited by F. C. 
Raphael. 


" The Electrician” Electrical Trades’ Directory and Hand- 


book for 1899.—The Second Edition of tbe Big Blue Book" for 


1899 will be ready next Friday (June 16th). The volume contains, 
also the large Sheet Tables of Electricity Supply Stations and 
Electric Railways and Tramways. The price of the Directory and 
Handbook remains the seme—10s., post free 10s. 9d.; abroad, 
post free, 12s. (United States 13s. 6d.). 


TENDERS INVITED. 

The Barrow-in- Furness Corporation invite tenders for an additional 
engine and generator, with extensions to switchboards and con- 
nections, Specifications, &c., can be obtained from the Town Hall, 
or at the offices of the consulting engineers (Messrs, Kincaid, Waller 
and Manville), 29, Gt. Ceorge-street, London, S.W. Further 
particulars are given in an advertisement, and tenders must be sent 
to the town clerk (Mr. C, F. Preston) before noon of Wednesday, 
28th inst. ; 

_ Tenders are invited for the electric lighting of the shops, screens, 
eidings, &c., at Woolley Collieries, near Barnsley. Particulars from 
the colliery oflices. 


_ Tenders are invited by Mr. Charles Wyndham for the clectric 
lighting of his new theatre in Charing Cross-road, London, W. C. 
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Tenders to Messrs. Owen Lucas and Pyke, 39, Victoria-street, 
London, S. W., by 13th inst. 


The Blackpool Corporation invite tenders for the supply of coal, 
oil and carbons. Tenders (addressed to chairman of Electric Lighting 
and Tramway cominittee) to borough electrical and tramway engineer 
(Mr. Robert C. Quin), by 10 a.m. of June 20. 


The Dudley Electric Lighting committee invite tenders for:— 
(a) Watertube boilers, economiser, &c.; (6) steam dynamos, balancers 
and switchboard ; (c) cables and street work; (d) arc lamps; 
(e) travelling crane. Tenders to the town clerk (Mr. E. M. War- 
mington), Town Hall, Dudley, by Saturday, June 17. 


The Hackney (London) Vestry invite tenders for trenching 
troughing, cables, joint boxesand jointing, &c. Tenders to Mr. George 
Grocott, Town-hall, Hackney, before 4 p.m. June 13. 


The Glasgow Corporation require tenders for twelve months 
supply of coal for their Port Dundas generating station. Tenders to 
Town Clerk by 12th inst. 


The Huddersfield Corporation invite tendera for the electrical 
equipment of their present steam tramways, the supply of gene- 
rating plant, &c., and copper rail bonds. "Tenders by June 12. 


The French Post and Telegraph authorities invite tenders until 
the 22nd inst, for the supply of 160 tons (31nm. dia.) and 350 tons 
(3 or 4mm. dia.) of galvanised iron wire.  Particulara from and 
tenders to le Sous-Secretariat d'Etat des Postes et des Telegraphes, 
103, Rue de Grenelle, Paris. 


TENDERS RECEIVED AND ACCEPTED. 


The following tendera have been received by the Brighton Town 
Council for the supply of auxiliary switchboards and switchboard 
gallery at the electricity works : — | 


Fowler, Lancaster and Co. (accepted) .................. £1,344 9 0 
Crompton and Co. ............... P“ ! e 1,850 0 
Siemens Bros. and Co... m p 1540 0 0 
Laing, Wharton aud Dow E 1557 0 0 
Nalder Bros. aud Thompson nn eese 1445 0 0 


The Hampstead (London) Vestry has recently placed an order with 
Messrs. Davey, Paxman and Co. for the supply of six new boilers for 
their electricity works, at £7,122. The following tenders were 
submitted :— 


Davey, Paxman and Co. | D. Stewart and Co £8,775 

(accepted essen £7,122 Ditto (alternative. 6.645 
J. Fraser and Son 11,180 W. R. Renshaw and Co....... 7,120 
Ditto (alternative) ............ 7,985 | Babcock and Wilcox ......... 6,869 
John Brown and Co, ......... 10.800 Russell Duncan (Limited)... 6,181 
Ditto (alternative) ... ......... 10,750 Stirling Boiler Co. ......4.... 5,760 


The Manchester Electricity committee has accepted the following 
tenders :—Callender Co., for distributing and feeder cables ; Connolly 
Bros., for service cables; and British Insulated Wire Co., for lead- 
covered feeder cables. The committee has also accepted the tender 
of the Westinghouse Company for the supply and erection, at the 
Bloom. street generating station, of four 1,800 kilowatt steam dynamo 
sets. 

The Brighton Corporation have ordered a Blackman ventilating 
fan and an electric motor for the banqueting recom at the Town Hall, 
at £120. 

The Salford Corporation have accepted the tender of the Leeds 
Steel Works Co. for the supply of 5,000 tons of steel tramway rails 
at £100,625. 

The Great Grimsby Council have accepted the tender of Messrs. 
Hewins and Goodhand for the erection of electricity supply station 
buildings, at £11,525. 2». 

The Shoreditch (London) Vestry have received the following 
tenders for the supply of a direct current motor transformer for the 
meter testing room :— 


Brush Co. (accepted). . £53 | T. Parker (Limited) ............ £120 
Siemens Bros. and Co es 176 | Electric Construction Co. 
Mather and Platt T 131 (without switch gear). 69 


The tender for the British Insulated Wire Co. for laying the conduit 
for the extensions of the arc lighting mains at 68. 8d. per yard has 
been accepted, Mr. W. Grithths tendered at 6s. per yard, 

The same vestry has accepted the quotation of Messrs. G. and J. 
Weir for the supply of two feed pumps at £95 each; and that of 
Messrs. E. Green and Son for an economiser at £410 8s, The tender 


of Messrs. J. Archdale and Co. has also been accepted for a lathe at 


£60, and two drilling machines at £20 and £37 respectively. 

The Islington (London) Guardians have received 22 tenders for 
supplying electric lighting plant for the new Highgate-hill Infirmary. 
The amounts vary from £6,880 to £10,117. 103., the engineer’s 


estimate being £5,000, 


APPOINTMENTS VACANT AND FILLED. 


The Doncaster Corporation require an electrical engincer to 
superintend the erection of electricity works under the supervision 
of. their consulting engineer. Further particulara are given in an 
advertisement, and V ig dun) must be gent to the town clerk (Mr. 
Thomas B. Sugden) by noon of Monday, the 26th inst. 
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The British Electrie Traction Co. (Limited) are prepared to receive 
applications from persons able and willing to assist the managing 
director in the managerial department of the company. Some 
particulars aregiven in an advertisement on another page, and appli- 
cations have to be sent in to the secretary, Mr. Geo. Stevens, 
Donington House, Norfolk-street, Strand, London, W.C. 


The Electric Lighting committee of the Vestry of St. Mary, 
Newington (London), require the services of an accountant to take 
the entire charge of the accounts and books of their electricity 
department at the new electric lighting station, Penrose street, 
Walworth, Salary £155 per annum, rising by annual increments 
of £15 to £200 per annum. Some further paiticulars are given in 
an advertisement, and applications have to be sent in to Mr. L. J. 
Dunham, clerk, Vestry Hall Walworth, on or before Monday, 
19th inst. i 


The Birmingham Corporation require, in September next, a 
lecturer and demonstrator in electrical engineering and allied 
subjects for the Municipal Technical School. Particulars and forms 
of application from the secretary (Mr. Geo. Mellor), Suffolk-street, 
Birmingham. See advertisement. 


The Wallasey Gas, Water and Electricity committee require a 
junior electrical engineer. Further particulars are given in an 
advertisement. Applications to Mr. H. W. Cook,. clerk and 
solicitor, Public Offices, Egremont, Cheshire, by 15th inst. 


The Sheffield Tramways committee require an assistant electrical 
engineer. Fuither particulars are given in an advertisement. Appli- 
cations to the chief electrical engineer (Mr. A. L. C. Fell), Tramways 
Department, Town Hall, Sheffield, by June 22. 

An assistant lecturer in mathematics and a demonstrator in 
engineering are required for the West Ham Municipal Technical 


Institute, Full information from the pinapa Municipal Technical 
School, Romford-road, West Ham, E., before June 19. 


The York Electric Lighting committee require a resident electrical 
engineer. Applications to Town Clerk by June 20. | 


An assistant science master is required for the day school of the 
Battersea (London) Polytechnic. Applications to sec. by June 14. 


An assistant lecturer in physics is required for the Salford 
Technical Institute. Particulars from secretary. 


The Leith Corporation require a cable jointer. See advertisement. 


Mr. George Dean has been appointed resident electrical engineer 
at the Monmouth Corporation electricity works, and Mr. T. Blake 
second engineer. 

Mr. T. W. Bloxam, of the Dover Electricity Supply Co., has been 
5 assistant engineer at the Belfast Corporation Electricity 
works. 

Mr.. E, E. Smeeton, who has been employed at the Leeds 
electricity works for a number of years, has been appointed engineer- 
in-charge, subject to confirmation by the Leeds Council. 


BUSINESS NOTICES. 

Mr. Charles Bell, the Ericsson Bell Telephone Co., and the North 
Eastern Steel Co. (Limited) have removed from 29, Waterloo-street, 
to the Baltic Chambers, 50, Wellington-street, Glasgow. 

Messrs. Lyon and Crosbie have removed to 63, West Regent-street, 
Glasgow. 


The Pope Manufacturing Co., manufacturers of electric cabs and 
vehicles, of Hartford, Conn., U.S.A., propose to establish an English 
branch, and works will be erected at Coventry. 


Messrs. Henry Sclater and Edward Lighthart, electric light and 
power engineers, 54, Grindley-street, Edinburgh, have dissolved 
partnership. Mr. Sclater continues. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


At the meeting of creditors called on June 2 of Edward Lionel 
Joseph, late managing director of Williamson and Joseph (Limited), 
there were not sufficient present to form a quorum, and in view of 
the fact that a petition is pending for the compulsory winding up of 
the company, it was decided to adjourn the meeting to June 16, 
Unsecured liabilities stand for £7,618, and there are apparently 
no definite assets available. Amongst the “assets” is an agreement 
giving debtor the option of purchase of the freehold of the North- 
ampton Works and also £4,293 fully-paid £1 shares in Williamson 
and Joseph (Limited). The debtor was a partner in the private firm 
whose business was acquired by Williamson and Joseph (Limited), 
and acted as managing director until April last, when a receiver was 
appointed. He attributes his insolvency to liabilities in connection 
with the company. The receiver is in possession on behalf of the 
debenture holders, and trade creditora stand little chance of any divi- 
dend. The names of the holders of the debentures did not transpire. 

Creditors of G. R. Blot and Co. (Limited) must send particulars 
of their claims to the liquidator (Mr. A. D. Fairbairn), 64, Cannon- 
street, London, E C., before July 25, . 
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Henry James Wimshurst, electrical engineer and motor-car builder, 
Foleshill-terrace, Coventry, was publicly examined at Coventry. 
There was an estimated deficiency of £92. 4s. 9d. All debtor 
surplus cash appears to have been expended on experiments with an 
invention in connection with motor cars, Examination closed. 


Claims against F. Marson (trading as F. Marson and Co.), elec- 
trician, &c., Poplar-avenue, King Richard's-road, Leicester, must be 
in by 20th inst. Mr. W. R. Richards, 52, Belvoir-street, Leiccste r, 
is trustee. | 

The discharge in bankruptcy of J. H. Dewhurst and Geo. Longden 
(trading as John Dewhurst and Son), electrical engineers, Atterclitfe- 
road, Sheflield, has been suspended for two years. 

A first and final dividend, 1s. 1}d., is payable at the O.R.’s, 
Byrom-street, Manchester, in the failure of R. C. Douglas, Urban- 
road, Sale, formerly trading as the Manchester Electric Co., at 
Hay worth's-buildings, Cross-street, Manchester. 

The first meeting of creditors of W. J. Carruthers Wain, late of 
18, Eldon-street, Finsbury, took place at the London Bankruptcy 
Court on Wednesday, A quorum not being present, the meeting 
was adjourned until 21st inst. 


Sale by Auction.—Messrs. Wheatley Kirk, Price and Goulty 
announce, in an advertisement elsewhere, that they have received 
instructions from the receiver (Mr. T. H. Ward) of Shepherd, 
Hill and Co. (Limited), Union Foundry, Leeds, to sell by public 
auction, on Tuesday and Wednesday nert, the extensive assortment 
of high-class machine tools, engineers’ plant, loose tools, stock, 
stores, &c. The sale is announced for ten (for eleven) o'clock each 
day prompt. The whole may be viewed on Monday, June 12, and on 
mornings of sale. Catalogues (price 6d. each) may be obtained from 
the receiver, Providence Works, Coalpit lane, Leeds, and from the 
auctioneers, 49, Queen Victoria-street, London, E.C., and Albert- 
square, Manchester. 


Plant for Sale.—As announced in an advertisement, Mr. J. E. 
Lambert will sell by auction on Monday, June 19, the whole of the 
electrical plant (comprising 17 dynamos, gas and steam engines, 
electric light cable, electricity meters, &c.) of the Kelvin Electrical 
Works, Weir-street, Blackburn. Catalogues may be had of the 
auctioneer, 1, Lord.street, Blackburn. 


The liquidator of G. R. Blot and Co., Limited (Mr. A. Dodds Fair- 
bairn), 64, Cannon-street, London, E.C., Fas some new Blot accumu- 
lator cells for sale. See advertiseinent. | 


For Sale.—A recentl y-built factory, fitted with the latest American 
automatic machinery, end within 45 minutes’ train from London, is 
for sale. An advertisement gives additional iuformation, and further 
particulars can be obtained from Messre. Spain Bros. and Co., C. A., 
76, Coleman-street, London, E. C. + | 


Munificent Donation.—The Lort Mayor of London on Monday 
last announced that Mr. George Herrinz had given a donation of 
£10,000 towards the metropolitan hospital charities. "The generous 
donor is well known in electrical circles as chairman of the Electric 
and General Investment Co. and a Director of the City of London 
Electric Lighting Co. 

Electro-Harmonic Society.—Mr. C. E. Grove, A. M. I. C. E., 
MI. E. E., has been elected honorary secretary to the Electro- 
Harmonic Society, in succession to Mr. H. Alabaster, resigned. Mr. 
Grove requests that applications for membership and other coin- 
munications be addressed to him at Rosedale, Salsdon-road, Wanstead. 


Increase in Price of Electrical Machinery.—At a re:ent 
conference of representatives of the leading German electrical 
engineering firms a further increase of 5 per cent. in the price of 
dynamos, motors, &c., was decided upon. 


Single-phase Alternating Current Motors.—The Gencral 
Electric Co. (as agents for the Maschinenfabrik Oerlikon) notify that 
important improvements have been made in the single-phase 
alternating current motors manufactured by that firm. The 
machines are now built from 1/20 H.P. to 4 H. P., with a starting 
torque equal to one-fifth of tliat at full load, the starting current 
not exceeding the normal full load current by more than 50 per 
cent. These motors are without collector rings, and are provided 
with a starting device, consisting of a starting box and switch with 
an induction coil and resistance. Motors are also supplied with 
collector rings from 2 H.P. to 100 H. P., and these have a starting 
torque equal to one-third that of full load, without drawing more 
than their normal full load current. For these motors an additional 
starting resistance in the rotor circuit is necessary. From 18 H.r. 
upwards these motors can also be made for high tension. 


Heathman Ladders.— A very large number of the patent exten- 
sion ladders manufactured by Messrs. J. H. Weathman and Co. are 
used by electricity supply companies, who will be interested in - 
new catalogue and price list just issued, in which an intinite variety 
of this class of apparatus is illustrated. 


d Magazine.”—The June issue contains the follow- 


eering 
ing articles :—'*'The Influence of Electricity upon Railway Locomo- 
tion,“ “Electric Power for Marine Propulsion,” *' Machine-Shop 
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Management in Europe and America," * Hydraulic Transmission 
and Distribution of Power," The Work of the Naval Repair Ship 
Vulcan,“ The Iron Industry of Sweden,” ** Methods of Remuner- 
ating Labour," * The Buildings of the Paris Exposition of 1900," 
and“ The Industrial Situation in Japan.” Copies of the magazine 
may be had at the office of The Electrician, 1, 2 and 3, Salisbury- 
court, Fleet-street, London, E.C. 

Typewriters.—A new catalogue of the Royal Bar-Lock Type- 
writer has just been issued, and users of these labour-saving machines 
will find much of interest in the new list, We confidently commend 
the Bar-Lock writing machine as the most serviceable all-round 
typewriter on the market. 


Electrical Supplies.—A catalogue of motors and motor driving 
accessories is issued by Verity’s, Limited. 


Lamp Holder List.—A new lamp holder list (No. 4) is issued by 
the Electrical Co., of 122-124, Charing Cross-road, Oxford-street, 
London, W.C., illustrating a large variety of different types of lamp 
holders supplied by this firm. 


Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from May 31 to 
June 6, with the ports of destination :— 

Argentina— Buenos Ayrea, £180 (telegraph material) Australasia— 
Adelaide, £95; Launceston, £35; Melbourne, £303 ; Sydney, £1,188 
(including £195 telegraph material); Wellington, £215. Austria Fiume, 
£100; Trieste, £11. Belyium—Ostend, £15. CM] - Montreal. £70. 
Ceylon—Colombo, £187. (Chii - Santiago, £54. Denmark— Copenhagen, 
£816 (telegraph cable) Lyypt—Alexandria, £116. France — Boulogne, 
£28. Germany—Hamburg, £140. Holland— Amsterdam, £110; Rotter- 
dam, £75. Hong Kong—£17. India Bombay, £289; Calcutta, £411. 
Italy—Leghorn, £126. Japan Hiogo, £340 ; Yokohama, £148, Norway 
— Christiania, £87. Russia—St. Petersburg, £56 (telegraph material). 
South Africa—Cape Town, £84 ; Durban, £771 (including £134 telegraph 
material); East London, £75 ; Port Elizabeth, £322. Straits Settlements 
—Penang, £123 (telegraph material) ; Singapore, £286 (including £269 
telegraph material) Sweden — Gothenburg, £33. Total, £6,904, against 
£27,214 for six days last year (June 2 to 7). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Aberdeen.—The Corporation have decided to undertake the 
supply of current to and to maintain the arc lamps at present being 
erected for the Harbour Commissioners at £400 per annum, exclu— 
sive of globes, lamp fittings, and other materials for repairs. The 
electrical engineer (Mr. J. A. Bell) has been instructed to fit up a 
stall at the forthcoming Industrial Exhibition for the purpose of 
showing electrical appliances. 

Auckland (N. Z. — The tramway system of this town has been 
taken over by an English company, who propose to introduce electric 
traction, and to considerably extend the system at an estimated cost 
of about £160,000. 


Automobile Club Show (June 17 to 24).—In connection with 
this show there will be a meet at the “Star and Garter” Hotel, 
Richmond, at 11 a.m.on June 9, for the hill-climbing trials; on June 10, 
a mect in the London and South-Western Company's goods yard, 
adjoining Richmond station, at 11 a.m., for the long-distance electric 
trials (the charging station leads into this yard) ; on June 12, a meet 
at tlie ** Red Lion” Hotel, Southall, about five minutes’ walk from 
the Great Western station, at 10 a m., for the long-distance petrol 
trials; on June 13, a meet at the “Chequers” Hotel, High- street, 
Uxbridge, about 10 minutes’ walk from the Great Western station, 
at ll a. m., for long-distance heavy trials; and on June 15, a speed 
trial, at 2 p.m., at a place to be indicated later. The judges are :— 
Mr. W. Worby Beauniont, Prof. C. Vernon Boys, Mr. Dugald Clerk, 
Mr. Bryan Donkin, Prof. Hele-Shaw, Major Holden, Sir W. H. 
Preece, Mr. Boverton Redwood, Sir David Salomons and Mr. James 
Swinburne. 


Birmingham.—Application is to be made to the Public Works 
Loan Commissioners for a loan of £500,000 for the purchase of the 
undertaking of the Birmingham Electric Supply Co. (Limited). 


Blackburn.— The consulting engineers (Messrs. Lacey, Clirehugh 
and Sillar), in conjunction with the borough electrical engineer (Mr. 
A. S. Giles), have been instructed to prepare plans and estimates of 
extensions to the electricity works, and application has been made 
for the necessary borrowing powers. Plans for the conversion of the 
Darwen, Accrington and cemetery sections of the steam tramways to 
the overhead trolley electric system are also to be prepared, 


Blackpool.—The maximum charge for current is to be reduced 
from 8d. to 7d. per unit as from July 1. The salary of the tramway 
marager (Mr. J. Lancaster) has been increased from £180 to £200 
per annum. 


Bolton.—Owing to the constantly increasing demand for electric 
current, sanction to an additional loan of £100,000 for extensions is 
being sought by the Council. 


Bonchurch (Ventnor).—The Council have decided to Tight the 
village electrically, and an arrangement has been entered into with 
the Ventnor Electric Light Co. for supplying current. 

Cardiff —The electric light mains are to be extended as far as 
Roath Park Presbyterian Church, at an estimated cost of £2,476. 

Coventry.—The report of the Electricity department for the 15 
months ended March 25, states that the number of customers have 
increased from 100 to 135, the equivalent number of 8 c.p. 
lamps connected from 8,149 to 10,699, the number of units sold 
from 79,553 to 149,547, and the revenue from £1,959 to £3,597. 
The profit on working had been £333, against £106, whilst £333 had 
been spent on repairs and maintenance of mains, compared with £80 
in the previous year. After allowing for interest inr sinking fund, 
and deducting the profit of £333, there was a net deficiency of 
£1,629, against £1,558 last year, The chairman of the electric light 
committee (Ald. Hill) at the last meeting of the council, moved the 
aloption of the report, and expressed his belief in the ultimate 
success of the undertaking. The report was adopted. 

Crosby (Liverpool).— Mr. S. B. Cottrell (of the Liverpool Over- 
head Railway Co.) has been instructed to prepare a scheme for the 
construction of electric tramways in the district. 


Croydon.—A petition signed by 133,000 inhabitants in favour of 
the purchase of the undertaking of the Croydon and District Tram- 
ways Co. has been presented to the Council. A committee has 
estimated the purchase price at £50,000. The matter has been 
adjourned for a fortnight, but there is little doubt that purchase will 
be decided upon and that the lines will be equipped electrically. 


C. T. C. Old Students’ Association.—The second annual dinner 
of the Association of Old Students of the Central Technical Colleze 
will take place on Thursday, July 6, at Frascati’s Restaurant, Oxford- 
street, London. Old students can obtain particulars from the hon. 
sec. of the dinner committee (Mr. F. S. Miller), at the College, South 
Kensington. 


Dawlish.—An attempt is being made to form a company te 
establish electricity supply works in this town. Messrs. Taylor and 
Field are consulting engineers for the scheme, : 

Ealing.—An inquiry was held here last week into the application 
of the Council to borrow additional moneys for electric lighting 
extensions, Already loans amounting to £57,703 have been sanctioned. 
The clerk said that the works, which commenced supply in 1894, 
were arranged on the assumption that 5,000 private lights would 
probably be required within three years. But that estimate of the 
demand was trebled, and now they had 24,009 lights actually, and 600 
more waiting to be, connected. The engineer gave technical details. 

The Electric Light committee have decided to give a continuous 
supply of electric current. 

Eccles.—A sum of £1,793. 63. is to be borrowed for the electric 
lighting and furnishing of the new town hall. 

Electric Traction in Jamaica.—The Electrical World gives 
some particulars of the electric tramway recently installed at 
Jamaica, and which is driven by water power. This line, which 
was originally worked by mules, is about 25 miles long, and is owned 
by Canadian capitalists trading as the West India Electric Company. 
The Government license is for 30 years, renewable for further periods 
at the pleasure of the Governor. The company pays 4 per cent. of 
its gross earnings to the Government, and undertakes the mainten- 
ance of the roads and streets occupied by the line to the extent of 
18in. on each side of the tracks. The line is divided into three 
sections, the fare being 2d. per section, whilst 3d, per section is 
charged for the three front benches of each car. In addition to its 
regular service the company runs a service of trailers for market 
people before 9 a.m. and after 5 p.m., at a fare of 14d, 

German-American Cable.— Reuter states that all the preliminary 
details in connection with the laying of the submarine telegraph 
cable between the United States and Germany have been satisfac- 
torily settled, but it is denied that Germany, in consideration of the 
courteous permission granted bv the United States Government for 
the landing of the new German cable on United States territory, has 
granted similar landing permission for an American cable on one of 
the new German Pacitic possessions, nor does Reuter tell why 
such perniission on the part of Germany is essential, 

Glasgow.—The receipts of the Tramway department for the 
financial year ended May 31 amounted to £433,059, an increase of 
£43,873 compared with the preceding year, and of £104,262 over 
1896 (the first completed period of 12 months of the working of the 
Corporation tramways). 

Great Grimsby.—A loan of £43,500 has been sanctioned fer 
electric lighting purposes by the Local Government Board. 

Hereford.— The Local Government Board has sanctioned a loan 
of £20,000 for electric lighting purposes. Contracts for plant to the 
amount of about £15,000 have already been let. 

Islington (London).—It has been decided to provide condensing 
plant for the electricity works at an estimated cost of £4,000. The 
proposal to sink two tubular wells at a cost of £2,750, to provide an 
independent supply of water, has been referred back. 
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Japan. —A report from Mr. A. H. Lay, Her Majesty's consul in 
Japan, on the foreign trade of Japan for 1898, states that large 
quantities of telephone cables for both overhead and underground 
work were imported from the United States, the trade having been 
refused by British makers owing to the cheap and inferior type of 
cable specified. 

Telegraph rates for internal messages are to be raised, the scale 
being fixed at 20 sen (5d.) for telegrams in Japanese containing not 
more than 15 syllables, and for each additional 5 syllables or less a 
charge of 5 sen (1}d.) is made. For a telegram in any admitted 
Western language the fee is 25 sen (6d.) for 5 words, and 1]d. extra 
for each additional word. In any Western language the address is 
counted, but in the Japanese language the address is not charged. 
Telephone rates are also to be raised. Where this had previously 
been 24d. the fee is raised to 33d. The telephone system is rapidly 
extending in Japan, and the Tokio-Osaka service was opened on 
February 1 last. 


Kilmainham (Dublin)—4A scheme for the electric lighting of 
this district has been submitted by Mr. C. W. Sax, on behalf of the 
Municipal Electric Supply Co. 


Las Palmas (Canary Islands). — The introduction of the electric 
light into Las Palmas is one of the signs of the times. The whole of 
the plant has been supplied by a Licge firm, and it is stated that the 
same Belgian company are considering the construction of an electric 
railway from Telde to the port of La Luz. The cutting of new 
roads and improvements in the paving of the streets render the 
success of such an undertaking almost assured. 


Leeds.—Out of the large number of applications for the position 
of tratlic manager of the Corporation tramways the following six 
candidates have been specially selected for further consideration :— 
Mr. A. R. Fernley (tramway general manager, Bradford), Mr. Frank 
Hatch (tramway general manager, Sedgley), Mr. Robert Kay (traflic 
superintendent, Glasgow), Mr. J. Lancaster (tramway manager, 
Blackpool) Mr. W. R. Spaven (tramway inspector, Leeds), and Mr. 
A. A. Tyler (tramways general manager, Brixton). The salary 
attaching to the position was not advertised. 


Light Railways.—During the past month 40 applications for 
orders were lodged with the Light Railway Commissioners, compared 
with 54in November, making a total of 94 for the year. In the previous 
years the numbers were 65 and 56 respectively. For each successive 
year the estimated cost of constructing the projected lines (exclusive 
of capital expenditure upon equipment, promotion, &c.) was 
£2,903,072, £4,652,904, and £6,722,963 respectively. 

The order for the construction of the Redditch and District Light 
(Electric) Railway has been submitted to the Board of Trade for 
confirmation, The promoting company (the Redditch and District 
Light Railway Co.) will have a share capital of £60,000, borrowing 
powers £15,000 

The Board of Trade have confirmed the order for the construction 
of the Llandudno-Colwyn Bay Light (Electric) Railway. 

An informal conference of local authorities affected by the proposal 
to construct a liglit (electric) railway from Wandsworth to Kingston- 
on-Thames was held at Kingston on Tuesday. It was resolved :— 
* That any proposal of the London Ccunty Council to make light 
railways or tramways in the administrative county of Surrey is 
unnecessary until the Surrey County Council and the local authorities 
have had time to decide upon their own action.” A committee was 
appointed to further consider the matter, and report to a future 
meeting of tlie Council's representatives, 

Linthwaite (Yorks.).—A Board of Trade inquiry was held here 
on Friday into the application of the Council to borrow £19,500 for 
the purpose of constructing 33 miles of tramway. It was intended 
to have the line worked in harmony with the Huddersfield tramway 
system, which is now being equipped electrically. Contracts for the 
construction of the permanent way had been conditionally let. 


Liverpool—A report on the electric service lines, meters and 
“free” wiring has recently been submitted by the city electrical 
engineer (Mr. A. Bromley Holmes) to the Electric Power and 
Lighting committee. The report, which has been adopted by the 
committee, states that it has been the practice of the departinent to 
carry the distributing main and s2rvice line up to the boundary of 
the consumers’ premises free of charge, and also to supply the neces- 
sary cables from the point where the service line entered the building 
to the meter at the consumer's cost, including the provision of the main 
cut-outs at terminalsof service line, two main switches, the meter shelf, 
and a pair of fusible cut-outs on the lamp side of the meter to which 
the consumers’ own wiring might be connected. It was of great 
importance that the whole of the cables and fittings up tothe consumer's 
meter should be of a thoroughly substantial and durable character, 
so as to prevent interruption of supply, a result which could be best 
attained by the Corporation carrying out this work by its own 
employés, Inthe case of the service line inside a building being of con- 
siderable length and cost, it would not be reasonable that the first tenant 
requiring the electric light should bear the whole cost, and it had, there- 

fore, been found expedient to limit the charge for this work toa sum vary- 
ing from £3 to £5. The initial charge for a service line, was therefore, 


frequently less than the actual cost of the work. A rental of 3s. per 
quarter was charged foreach meter, a sum barely suflicient to cover 
interest, depreciation, and maintenance charges. It followed that, as 
the charges for service lines and meters did not exceed, and in many 
cases did not equal, the actual cost of the work, any reduce- 
tion in the charges would have to be met by keeping the 
price charged for current higher than it otherwise need be. 
It might be considered advantageous, at a future date, to reduce the 
charges for service lines and meters below actual cost, with the view 
of increasing the demand for energy, but it did not sppear desirable 
to make any change at present, when there was difliculty in meeting 
the demand for energy, which was steadily increasing in all portions 
of the area of supply. Mr. Holmes next discusses the various schemes 
for wiring on the “free” and deferred payment systems. There 
seemed to be some uncertainty as to the rights of local authorities to 
engage in undertakings of this nature, and their position as regarded 
trading would probably be the subject of parliamentary inquiry, but 
in the absence of any express prohibition 1t would appear reasonable 
that the Corporation should continue to develop the electricity 
supply undertaking. There was, however, no doubt that any system 
of providing electrical installations on a svstem of hire or deferred 
payments would largely increase the number of consumers and the 
demand for current. 

The receipts from the electric tramways for the past four months 
amounted to £18,463, and 3,908,000 passengers were carried. The 
receipts from the whole of the lines amounted to £14,168 in excess 
of those of the corresponding period lest year. l 

Lougton.—The Council have approved the proposals of the 
Potteries Electric Traction Co. for the reconstruction of certain tram 
lines, which were laid by the North Staffordshire Tramway Co. and 
have not been used. i 

Lynn.--À further loan of £2,500 is to be applied for in order to 
provide for some extensions of the electric lighting mains. 


Lynton.—A contract has been entered into with the Lynton and 
Lynmouth Electric Light Co. for the public electric lighting of the 
district for seven years by 32 c.p. incandescents. 


Monmouth.—The first portion of the electricity supply scheme is 
practically complete, and current will be available to-morrow 
(Saturdav) evening. 

Nice and District.— Commencement was made last year towards 
using the considerable water power of this district for electrical 
purposes. A company was formed which first took in hand the 
waters of the Var. A tunnel] was pierced and a reservoir erected, 
and by this means a considerable fall was obtained, which is about to 
be utilised by the local electric tramway company, which is stated 
to be taking possession of the whole littoral, and 1s to provide elec- 
tric trams for the districts of Cannes and Nice. The adoption of 
electric traction in this favoured spot has not been unaccompanied 
by considerable opposition from residents, and some diversion from 
the routes originally adopted has been necessary as a concession to 
local feeling. "The tram lines are to be extended to Beaulieu and 
Monaco. At Cannes the electric trams started running in January 
last and continued to run for nearly a fortnight when it was found 
that the overhead lines interfered with the telephone system, which 
is largely used in this district. "This led to a stoppage of the tram- 
ways until the end of February, when everything was put 1ight and 
the service continued. An additional electric line has been laid from 
the Monaco station to the town of Monaco, and also a line from the 
station at Monte Carlo to the Casino Gardens, | 


Oswestry.—The directors of the Oswestry Electric Light Co. 
offer to sell their undertaking at £11,750, plus cost of new machinery 
on order. Mr. W. C. C. Hawtayne's valuation was £8,220. 103. A 
special meeting of the Council is to be called, at which Mr. Haw- 
tayne has been asked to attend. 


Pemberton.— Mr. Thomas L. Miller has been appointed consult- 
ing engineer, and isto report on the electric Jighting question. 


Provisional Order Transfer.—The Sutton (Surrey) District 
Council give notice of intention to transfer their electric lighting 
powers to the County of Surrey Electrical Power Distribution Co. 
(Limited) The Council reserve the right to purchase the under. 
taking after 10 years from the commencement of supply on two 
years’ notice. The rent for the first year is to be £500, and this is 
the only pecuniary consideration for the transfer. 

Printing by Direct Electrical Process.— According to the 
Journal of Printing and Kindred Trades of the British Empire for 
May printing by ordinary letterpress process by the aid of what is 
known as printer's ink is to be superseded in tlie near future, and its 
place is to be taken by an electrical process. As this sensational 
change is to be brought about without any interference with present 
arrangements as to paper, type or machinery, the new process may be 
fairly claimed to be a revolution in the “art preservative.” 
According to our contemporary the finished product bears a great 
resemblance to lithographic work. "The patents of the new electrical 
inkless printing process belong to the Electrical Inkless Printing 
Syndicate (Limited), regarding whose future working considerable 
interest will be felt by both the electrical and printing industries, 
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Beading.—Mr. I. E. Winslow has been retained as consulting 
engineer in connection with the Council's scheme for electrically 
equipping and extending the tramways. 


St. Albans —An expert is to be engaged to advise the Corporation 
on the electric lighting question. 


8t. Pancras (London).— This Vestry have informed the Islington 
Vestry that they intend to lay mains in Brecknock and York-roads 
without the consent of the latter authoritv, in order to supply 
customers whose premises have been wired for nearly a year. ‘The 
Parliamentary committec of the Islington Vestry is considering the 
pn and the outcome of the action of the St. Pancras Vestry will 
e looked forward to with interest, as the position is a peculiar one. 


Ship Lighting.—The recently-launched s.“ Kinfauns Castle,” of 
the Castle Line, is fitted with an up-to-date electric lighting and 
power installation. In addition to nearly 1,000 lights, there are 23 
motor-driven blowing and exhausting fans. Electric lifts are 
employed for hoisting ashes in port when the hydro-pneumatic 
ejectors are not in use. Electric motors will also be used for work- 
ing the roasting ovens, for knife-cleaning, coffee-grinding, hair- 
brushing, &c. For signalling in fog an electrically controlled 
steam whistle will be employed. Loud-speaking telephones are to 
be used for communicating between the navigating bridge and engine 
room and other parts of the ship. 


South Africa —Tlie Bloemfontein Municipal Council propose to 
erect a telephone exchange. 

The Newcastle (Natal) Council propose to raise £10,000 for public 
works, including an electric lighting scheme. 


Swansea.—Sanction to a loan of £52,000 for electric lighting 
purposes has been received by the Council. 


The Electrophone.— Electrophone (Limited) are gratuitously 
fitting up electrophones in the principal Lendon hospitals, and 
connecting the instruments up to several churches, in order that 
patients may listen to the Hospital Sunday discourses on the 11th 
inst. The company give notice that press representatives attending 
at the Electrophone Salon, 34 and 35, Gerrard-street, Shaftesbury- 
avenue, London, will be able to hear the different services. 


Thefc —At the County of London Sessions, on Wednesday, 
Frederick Abrams and James McCarthy were indicted for having 
stolen four dozen incandescent lamp holders and two coils of wire, 
and Henry Fisher, described as an engineer, for having feloniously 
received the stolen property. Mr. Biron, for the prosecution, said 
that other stolen property had been traced to a shop kept by Fisher 
in Dean-street, Soho, London, where he carried on business as a 
dealer in scientific and electrical goods. When his premises were 
searched a quantity of electrical materials of every description was 
found there, which was alleged to be the proceeds of as many as 29 
thefts at different places, the total value of the property recovered 
being about E550. Abrams was sentenced to two months, McCarthy 
(who had been previously convicted) to five months, and Fisher to 
12 months, with hard labour. 


The Telephone Question.— Mr. Hanbury, M.P., last weck received 
a deputation from an association called“ The National Chamber 
of Trade," which doubtless represents a considerable section of the 
retail trading community. It is, however, an organisation of which 
little is known in general trading circles, and it was, therefore, 
somewhat surprising that Mr. Hanbury should have considered the 


deputation of such immense importance on the telephone question. 


Sir J. T. Woodhouse, M.P., who introduced the deputation 
to Mr. Hanbury, stated that 62 Associations connected with 
this National Chamber of Trade, were represented, and that 
the Chamber was perfectly satisfied with the Government's 
proposals on the telephone qu believing strongly in the 
municipalisation of the telephone. Mr. Thornton Varley 
(president of the National Chamber of Trade) alluded to 
the deputation from Liverpool, which recently waited upon 
Mr. Hanbury, urging that the Government should nationalise 
and not municipalise the telephone service, and he contended that 
there was no necessity for this 
authorities were the proper bodies to administer the system 
which was mainly local. In order to make municipalisation 
of the telephone more easy, he thought the Government should 
forego part of their royalty [!], and he stated that in Hull the National 
Chamber of Trade hal canvassed 1,437 subscribers to the National 
Company's system, and had obtained. signatures from about one-half 
who were willing to subscribe to a municipal telephone service at a 
minimum rate of 5 guineas per annum. After hearing Gen. Webber 
and Ald. Hellawell (of Hudderstiel), Mr. Hanbury expressed him- 
self as much struck with the importance of the deputation, ** because 
it undoubtedly represented, to a much greater extent than any 
previous deputation he had received on the subject, the desire to 
popularise the telephone." Mr. Hanbury stated he had no ill-will 
whatever to the National Tclephone Co. : 

He thought the company would admit that he had endeavoured to treat 
them with the greatest fairness, But the company were met by two 


nationalisation, as the local: 


difficulties which were practically insuperable— the great difficulty of way- 
leaves, aud difficulties within their own ranks. The National Company 
itself had been opposed by its monopolist subscribers, who had got a 
monopoly, not only of the exchange system in their localities, but also of 
the trunk wires of the State, which ought to be opea to all taxpayers 
alike. The opposition to the bill which he had introduced came from two 
sources. It came from one or two of the larger boroughs, from the 
stockbrokers, and from some, but by no means all, of the chambers of 
commerce. Both parties put forward the cry of nationalisation, The plain 
answer to that cry was the reply he had given — namely, that everything 
which was national in this undertaking—the 2 per cent. of the measages 
which went over the trunk wires—had been nationalised, and the trunk 
wires had been bought up; but in all other respects this was essentially a 
local service. Surely the local authorities, who had the wayleaves under 
their own control, were the proper peraons to work this local service. He 
had vainly endeavoured to get from anybody who cried out for nationalisa- 
tion any statement of the advantages which would accrue from these 
exchanges being nationalised. Oae result of starting the cry of nationalis i- 
tion was to delay, the passing of the present bill, and he could fully under- 
stand that anybody associated with the company would be only too glad 
to have that cry made as loudly as possible. The chambera of commerce 
represented, after all, the larger tradesmen, who were well able to 
pay a large subscription; and he had always said that to the people who 
make avery large use of the telephone, who have, in fact, an almost 
unlimited user of it, he did not think the charges now made were any- 
thing excessive. He felt so strongly that it was essential to make thia 
service as widespread as possible tliat he would be prepared, when the bill 
was read a second time, to carry its proposals very much beyond the 
county boroughs, and to extend them to all urban sanitary districts. 
The deputation, as representing the taxpayers of the country [.], put 
the whole story into a nutshell. They might depend upon him to do 
his very best to push this bill forward, and so render what he thought 
would be a service to the great bulk of the tradesmen of this country. 

A conference of members of Parliament was held yesterday at the 
House of Commons, to consider what further steps should be taken 
with regard to the Telegraphs (Telephonic Communication, &c.,) 
Bil. Arrangements for the attendance thereat of some of the 
commercial representatives who took a prominent part in 
the recent deputation to Mr. Hanbury had been made by the 
Liverpool Chamber of Commerce, with the result that the 
following chambers and public bodies were represented at the 
conference: The Liverpool Chamber, Mr. Charles McArthur, M.P, 
(ex-president), and Mr. Thomas H. Barker (secretary); Lee Is 
Chamber, Mr. E. Matherson (president); the Bristol Chamber, Mr. 
T. T. Linders (president) ; the Nottingham Chamber, Mr. F. Carver 
(ex-president); Halifax Chamber, Mr. T. England (hon. solicitor); 
Nottingham Corporation, Sir S. Johnson (town clerk) ; Liverpool 
Stock Exchange, Mr. Edward Rae (president); Manchester Stock 
Exchange, Mr. M. M. S. Speakinan (president); Associated Stock 
Exchange, Mr. M. M. Spearman (president). The proceedings were 
private, but we understand that the excessive importance attribute l 
by Mr. Hanbury to the opinions expressed by the deputation from 
the“ National Chamber of Trade? was the subject of much comment. 

Torquay.—The report of the first year’s working of the Electricity 
department was discussed by the Council on Tuesday. The total 
capital expended amounted to £24,959, but only £22,300 has been 
sanctioned. To meet this excess of expenditure and to provide fo: 
extensions of the mains, &c., sanction to a Joan of £10,000 is to be 
applied for, There are 140 customers, representing the equivalent of 
5,644 8 c.p. lamps connected, and there are orders for 530 more, The 
units generated to March 31, 1899, were 160,681, 80,490 being used 
for public lighting and 67,909 were sold to private consumers. The 
total revenue for the year was £2,839, cost. £1,781, showing a gross 
profit of £1,057. Interest and principal amounted to £1,189, so 
that the actual deficit on this first year's working was £130. 

Turkey.—A Times telegram states that Sir E. Ashmead-Bartlett 
has secured three concessions connected with electricity in Turkey— 
one for traction and another for electric lighting at Salonica, and 
one for traction at Smyrna. At the latter town it appears that the 
German claim of a prior concession for electric lighting has been 
established. 


West Hartlepool.—At the last meeting of the Electrie Light 
committee Prof. Kennedy submitted correspondence with Messrs. 
Crompton and Co, (contractors for the electric lighting plant), ia 
which they claimed for increased cost of materials owing to the delay 
in completion of the buildings, and also for expenses incurred in 
warehousing the machinery, and keeping same in order. The matter 
has been referred to Prof. Kennedy to negotiate and report. 


Wireless Telegraphy and Explosives.—At a meeting of the 
Nobel Dynamite Trust, Mr. T. Reid (who presided) gave a word of 
warning against credence being given to reports as to the pro- 
bability of wireless telegraph currents proving a public danger as 
menacing the safety of stored explosives. l 

Outing.—The aunual picnic of the employees of the Jandus Arc 
Lamp and Electrie Co. took place at Hastings on Saturday last, in 
which a large company participated, Congratulatory references to 
the large extension of the company’s business were the order of the 
day. Particular stres3 was laid upon the good fellowship and mutual 


esteem existing between the management, staff, and the employees, 
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PATENT RECORD. 


The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Mesars. J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any av uil- 
able information in connection with Patents, Designs ‘and Trade Marks may 


be obtained. 
APPLICATIONS FOR PATENTS. 

Norz.— The undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete speci- 
fication accompanies application an asterisk is affixed. 


April 15, 1899. 

7,918. W. E. Heys. Manchester. Improvements in the mazufacture or 
production of bands and strips of copper and other metals by 
electrolysis on rotary mandrels. (E. Dumoulin, France.)* 

7,924. J. ATKINSON. Stockport. Improvements in continuous current 
electric dynamos and motors. 

7,925. H. Stexz. and J. J. WEYER. London. Improvements in and 
connected with globes for electric arc lamps.* 

7,927. 

7,953. 


E. Perks, . Coventry. Improvements in or relating to electric 
contact makers and breakers, 

A. G. Brookes, London. Improvements in and relating to 
mechanism for automatic or coin-freed machines for the sale of 
electricity gases or liquids. (L. Sell, Germany.)* 

R. LUNDELL. London. Improvements in and relating to electric 
motors or dynamo electric machines. (Date applied for under 
Patents, &c., Act, 1885, Sec. 105, January 18, 1899, being date of 
application in United States,)“ 

R. LUNDELL. London. Improvements relating to methods of and 
means for regulating electric motors, (Date applied for under 
Patents, &c., Act, 1883, Sec. 105, March 3, 1899, being date of 
application in United States.)“ 

April 17, 1899. 

M. P. MacINerny. Liverpool. Economic carbon for electric arc 
lamps, electric furnaces, or the like. 

F. Harrison. Bedford. Improvement in electric incandescent 
lamps. 


7,978. 


7,979. 


8,012. 
8,015. 


8,022. C. T. J. OrPERMANN. London. An improved form of plate for 
electric accumulators. 

8,039. A. L. SHEPARD. London. An improved polarised telegraphic 
relay. 

8,040. A. F. Berry. London. Improvements in dynamo electric 
machines. 

8,044. E. T. GREENFIELD. London. Improvements in metallic conduits 


for electric wires. (Date applied for under Patents, &c., Act, 

1883, Sec. 103, Dec. 12, 1898, being date of application in United 

E 

2. T. GREENFIELD. London. Improvements in and relating to 
the manufacture of armoured electric cables. (Date applied for 
under Patents, &c., Act, 1885, Sec. 103, Dec, 15, 1898, being 
date of application in United States.)“ 

8,052. H. EDMUNDS. London. Improvements in means for controlling 
electric circuits, which will allow a circuit to be broken and com- 
pleted from another circuit. 

8,053. H. EpmMunps. London. A new or improved device for automa- 
tically effecting the breaking of an electric circuit after a prede- 
termined time. 

8,054. H. Epmunps. London. Improvements in or connected with 
what are known as dry air insulation electric cables or conductora. 

8,056. E. Hermet. London. An electric current controlling handle for 
use in motor cycles, carriages, and automotor cars. 

8,060. D. Lance, R. L. E. DE BOURGADE and L. ScuHmMitz. 
Improvements in electrical furnaces. * 


April 18, 1899. 


London. Improvements in electrolytic apparatus 


8,045. E 


London. 


8,065. A. DITTMAR. 
and processes. 

8,074. T. A. MACKERETH, Junr. Windermere. Improvements in the 
making of joints in connecting electricity distribution boxes and 
cables. 

8,075. F. Carter. Brighton. Improvement to an electrical double pole 
fused lamp post (or bracket) watertight switch to prevent fusing 
of main fuses. l 

8,078. H. H. HALL. Liverpool. Improvements in electric arc lamps. 

8,097. P. N. CHATTERLEY. Birmingham. Improvements in apparatus 
for regulating the arc in electric arc lamps. 

8,104. J. K. STARLEY and J. Basticx. Leeds. Improvements in or 
relating to electric furnaces for the manufacture or production of 
carbide of calcium and other metallic oxides. 

8,140. Sremens Bros. AND Co. (LiwiTED). London. Improvements in 
electricity meters or measuring apparatus. (Siemens and Halske 
Aktien-Gesellschaft, Germany.)* 

8,156. A. L. A. C. D'ARLINCOURT, London, An improvement in electro- 
magnets. 

8,168. H. Moun and A. LIND. 
electric lamp bulbs. 

8,171. E. WILSON, C. J. Evans. and H. Gonsar. London. Improvements 
in telephones, 

8,172. H. B. Cox. London. Improvements in electric railway systems. 

8,174. G. BLANC², A. P. B. Lorrus and K. R. STUART. London, Improve- 
menta relating to electro motors. 


Improvements in mounting incandescing 


April 19, 1899. 

8,183. R. KENNEDY. Leeds. Improvements in thermo electric generators. 

8,158. J. Mann, W. C. LAIDLER and THE SUNDERLAND FORGE AND 
ENGINEERING Co. (LIMITED). Newcastle-on-Tyne. Improvements 
in rheostats or electric resistance switches. 

8,192. A. J. HANDS. London. The joining together of the various parts 
of lighting conductors by electro-deposition. 

8,223. G. C. Fraser and G. K. B. ELPHINSTONE (of the firm of Elliott 
Bros.). London Improvements in apparatus for testing and 
firing electric primers and testing batteries and cells. 

8,240. G. W. PARTRIDGE and THE LONDON ELECTRIC SUPPLY CORPORATION 
(LiurrEp). London. Improvements in safety devices for use in 
connection with electrical distributing systems. 

8,245. F. J. BARBEROWSKI. London. Improvements in or relating to 
electrical arc lamps. 

April 20, 1899. 

8,287. D. H. SHUTTLEWoRTH-BRown., London. Improvements in electric 
wire conduita. 

8,502, C. W. Conen. London. Improvements in and relating to kettles 
and like vessels for heating liquids by the aid of electricity. 

8,312. Cowan’s, LIuITED, E. WoopRowE Cowan and A. STILL, London. 
Improvements i in resistance coils. 

8,525. R. LUNDELL. London. Improvements in electric railways.“ 

8,540. A. F. BERRY and R. J. WAL is-JoNES. London. Improvements 
in electric welding or metal working apparatus. 


April 21, 1899. 
8,558. J. T. NiBLETT and M. SuTHERLAND. London. 
electric storage or secondary batteries. 
8,550. F. W. SurrH. Southport. Improved electrical device for con- 
trolling the pressure of small currents. 
8,565. J. G. Cuirps. London. An improvement in connection with 
8,569. 


Improvements in 


electric fuse cut-outs. 

C. D. ABEL. London. Improvements in electricity meters 
(Société Anonyme Continentale pour la Fabrication des Compteurs 
a Gaz et Autrea Appariels, France.) 


April 22, 1899, 


8,468. E. W. Bourg, H. BoHLE and J. A. PHILLIPS, Birmingham. 
Improvements in arc lamps. 

3, 482. M. Derr. London. Improvements in alternating current 
motors.* 

8,485. E. Lavens and E. J. Lavens. London. Improvements in 

| electrical signalling apparatus. 

8,497. C. BanTENSTEIN. London. Improvements in bulbs for electric 
incandescence lamps. 

8,498. E. H. JouNsoN. London. Improvements in electrical elevators. 
(Gustaff Rennerfelt, United States.)“ 

8,505. W. T. Carrer, J. A. Dawson and T. Gray. London. Improve- 
ments in or connected with the application of electro-motors to 
propulsion. 

April 24, 1899. 

8,510. W. R. MErkLE. Glasgow. Improved method of running electric 
telegraph or telephone wires or pipes of any kind. 

8,564. A.J. Lawson, J. G. CHILDS and J. D. DaLLAS. London. Improve- 
ments in combined joint or service boxes Ls fuse-boxes for 
concentric and other electric cables.* 

8,565. G. H. B. HoorER. London. Improvements in sleine brakea.* 

8,570. F. E. Breton. London. Combined electric light reflector and 


advertising tablets for the interior of shop windows and like 
positions, 


SPECIFICATIONS PUBLISHED. 
5 Specifications can now be obtained at the uniform price of 
„ each. 


1898. 
8,195. McFAnLANE AND HoLLAND House ELECTRICAL MANUFACTURING 
Co. (LIMITED). Electrical switches and fuses. 
8,852. O'KEkNAN. Electricity meters. 
8,901. SocrÉTÉ A. CoHENDET ET CIE. and ARCHAT. Electrostatic 
machines. (Date applied for under Internationai Convention; 
Nov. 22, 1897.) 
9,677. VERITYS (LIMITED) and Epsutr. Swing joints or ceiling connec- 
tions for carrying suspended electric light fittings. 
10,236. Sanpy, BATE and GEER. Electric arc lamps. 
10,546. Bostock and CHEETHAM. Apparatus for automatically cutting off 
current of electric overhead or ether like wires. 
10,440. Davis. Means for supporting and connecting arc lamps and other 
electrical apparatus. 
10,450. Mackie. Construction of dynamo-electric machines and mctors. 


10,705. Davis and CoNBAD. Electric motors and meters adapted for use 
with alternating currents. (Date applied for under International 
Convention, October 22, 1897.) 

SIEMENS BROS. AND Co., LiMITED (Siemens and Halske, Aktien- 
Geaellschaft.) Contact rings for electric glow lamps. 

Bostock and CHEETHAM. Method of and means employed for 
connecting the guard wires of electric cables, and for disconnect- 
ing same in case of breakage. 

13,037. SPIRAL GLOBE (LIMITED) and PARKER. Electric glow lamps. 

15, 573. LANDAUER. Process for the manufacture of metal paper by 

electro-metallurgy. 

22,605. Loxa AND SCHATTNER. Prepayment electricity meters. 

23, 820. Tuma and KarDEGG. Apparatus for measuring the phase difference 

of alternating currents and idle currents. 

24,833. SHORT. Means for suspending electric motors on electrically 

propelled vehicles. 


12,841. 
12,890. 
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1899. 

580. WILSON. Telephone station apparatus. 

. Porter. Electric heaters. 

. SIEMENS Bros. AND Co. (LIMITED) and SIEMENS. 
brushes for electrical machines. 

. Déri Arrangement for exciting the magnets of dynamo electric 
machines. 

. H&yr-Dia. Maufacture of insulating material for electric cables. 

. Bauer. Electric illuminating apparatus. 

. BoóncHERs. Process for electric sinelting or reducing. 

. Simon, Berry and Rayner, Electrical wall plugs. 

. JOHNSON and WUNDERLICH. Arc lamps. 

. WILKINSON. Case for electrical transformer connections, also 
applicable to street electric light standards. 

. Burke. Construction of commutatora for dynamos aud electro- 
motors. 

. Hatt. Electrical switches. 

. KINRAIDE. Electric break apparatus. 

. CLARK (Campbell Electric Traction Co.). 
electric railways and trolleys therefor. 


Commutator 


Closed conduits for 


COMPANIES’ MEETINGS AND REPORTS. 


— — 


Telegraph Manufacturing Co. (Limited). 


The report of the directors of this Company for the year ended March 31 
last states that the profit was £28,271. 98. 10s. Out of this sum the 
managing director's salary and directors’ fees (£1,200) and the Preference 
dividend, due April 1 (£2,927. 1s. 10d.) have been paid, and after placing 
£3,140 to depreciation account, and £10,000 to reserve (which includes 
the proportion of profits earned from March 31, 1898, up to the date of 
the formation of the company), and £1,000 to a special insurance fund, 
there remains £10,004. 8s., which the directors recommend shall be dealt 
with in payment of a dividend of 6 per cent. and a bonus of 2 per cent. 
(both free of tax) for the period during which the capital of the company 
has been paid up, being at the rate of 8 per cent. per annum, aud that 
£5,161. 15s. 3d., be carried forward. 

During the period under notice the works have been fully employed, 
and extensions are in progress to meet the increased demand for the 
company's manufactures. 

The directors refer to the lamented death of Dr. John Hopkinson, and 
to the appointment of Mr. J. S. Harmood Banner to fill the vacancy on the 
board. 


BIRMINGHAM ELECTRIC SUPPLY CO. (LIMITED).—An extraordinary 
meeting of this company was held last week to approve the bill introduced 
into the House of Lords for carrying into effect the terms of the sale of 
the company's undertaking to the Corporation, as set out in an agreement 
of June 10, 1898. A resolution approving the bill was carried. 


BULUWAYO (RHODESIA).—At a meeting of Willoughby’s Consolidated 
Co. the chairman (Mr. A. W. Jarvis) said the electric lighting plant at 
Buluwayo was running in a satisfactory manner. There were 3,500 lights 
already in use, and the company had ordered further plant, so as to double 
the capacity of the station. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


COMPAGNIE D’ENTERPRISES ELECTRIQUE DE PARA.—This company 
has been registered in Brussels with a capital of £50,000. Electricity 
works are to be established at Pará, Brazil. 

ELMORE’S TRUST (LIMITED).—This company was registered on May 51, 
with a capital of £400,000, in £1 shares, to acquire the business of 
Elmore's Patent Copper Depositing Co., Elmore’s Wire Manufacturing 
Co., Elmore’s American and Canadian Patent Copper Depositing Co., and 
Elmore’s Foreign and Colonial Patent Copper Depositing Co., or any of 
them, and to sell the property acquired thereunder tothe English Electro- 
Metallurgical Co. (Limited). The subscribers (with one share each) are: 
—W. Dunn, G. V. Schmettan, C. W. Longman, W. Boyes, A. H. Wynne, 
H. Mason and W. Read. 


LA CAPITAL TRACTION AND ELECTRIC CO., BUENOS AYRES (LIMITED). 
—This company was registered on May 27, with a capital of £1,200,000, 
in £5 shares (120,000 preference), to acquire the benefit of any conces- 
sions granted or to be granted by any authority in the Argentine Republic, 
to coustruct, equip and maintain electric and other tramways and railways, 
and to carry on the business of suppliera of electric light and power, elec- 
tricians, electrical and mechanical engineers, and manufacturers of elec- 
trical apparatus, &c. The subscribers (with one share each) are:— 
F. Thursby, G. H. Short, T. Hinks, J. M. Bartlett, C. Nauwerck, A. E. 
Ford, and P. Barker. 

LEEDS ELECTRICAL SUPPLY CO. (LIMITED).— This company was regis- 
terel on May 26, with a capital of £2,000, in £1 shares, to acquire the 
business carried on by Mr. Clarence M. Stead, under the style of the 
Electrical Supply Co., and to carry on the business of electrical engineers, 
manufacturers of and dealers in electrical and other motors, suppliers of 
electricity, &c. The subscribers (with one share each) are — C. M. Stead, 
J. E. Brooke, W. O. Guest, H. Hamer, T. R. Martin, J. McCandish, and 
J. S. Thorp. 

LLOYD MANUFACTURING CO. (LIMITED).— This company was registered 
on May 31, with a capital of £20,000, in £10 shares, to acquire all or any 
of the inventions, patents and rights of Mr. M. B. Lloyd, and to carry on 


the business of wire manufacturers and workers, mechanical and electrical 
engineers, &c. The first Directora are Marshall B. Lloyd and Rowland 8, 
Siddall. 


NORDDEUTSCHE SEEKABEL AKTIENGESELLSCHAFT.—This company 
has been registered at Cologne, with a capital of 2,000,000 marks, for the 
purpose of establishing worka at Nordenham for the manufacture of 
subinarine telegraph cables, &c. The founders are the firm of Felten and 
Guilleaume, of Mulheim on-Rhine, and the Deutsch-Atlantische Tele- 
grapheugesellschaft, of Cologne. 


WESTON.SUPER-MARE AND DISTRICT ELECTRIC SUPPLY CO. 
(LIMITED).—This company was registered on May 26, with a capital of 
£50,000, in £10 ebares, to carry on the business of electrical engineers, 
electricians, engineers and contractors, suppliera of electricity, tramway 
and light railway proprietors, electrical apparatus manufacturers, &c. The 
subscribers (each with one share) are: G. J. Somerville, electrical engineer, 
E. Hopwood, C. Walmsley, H. S. Morrison, J. Renwick, M. H. Sheerboom, 
and W. E. Singleton. 

WITNEY SYNDICATE (LIMITED).—This company was registered on 
May 29, with a capital of £1,000, in £10 shares, to promote a company to 
carry on at Witney, Oxfordshire, and elsewhere the business of an electric 
light and power company, electricians, electrical and mechanical engineers, 
and manufacturers of electrical apparatus, &c. 


BUENOS AYRES AND BELGRANO ELECTRIC TRAMWAY CO. (LIMITED). 
—The annual return to April 5 gives the nominal capital as £850,000 in 
40.C00 “ A Preference, 30,000 “ B” Preference, and 100,000 Ordinary 
shares of £5 each. Ali the Ordinary and “ A" Preference and 27,500 “B” 
Preference have been taken up. The B' Preference and Ordinary shares 
are considered as fully paid. £3 has been called and paid on the 40.000 
“ A" Preference. 


CUBA SUBMARINE TELEGRAPH CO. (LIMITED).—The annual retura 
to May 10 has been filed. The nominal capital is £220,000, in 16,009 
Ordinary and 6,000 Preference shares of £10 each. The entire capital his 
been taken up and paid in full. 

EASTBOURNE ELECTRIC LIGHTING CO. (LIMITED).—The annual return 
to April 10 has been filed. The nominal capital is £50,020 in £10 shares. 
2,072 shares have been taken up. £10 has been called on 1,919, and £5 on 
1,123. 

EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH CO 
(LIMITED.)—The annual return to May 10 has been filed. The nominal 
capital is £3,000,000, in £10 shares. 250,000 have been taken up and 
£2,500,000 paid. 

ELMORE'S GERMAN AND AUSTRO-HUNGARIAN METAL CO. (LIMITED). 
—The annual return to May 10 gives the numinal capital as £162,931, 
in 50,000 Preference shares of £2 each and 62,981 Ordinary shares of £1 
each. All the Ordinary and 22.325 Preference shares have been taken up. 
£2 has been called on the Preference shares. 25,000 Ordinary shares are 
considered as fully paid, and £1 has been called on the remainder. 
£104,762. 128. 10d. has been received, including £1,457. 12s. 103. on 1,739 
forfeited shares, and £20,674 on 10,537 cancelled shares. 


FOLKESTONE ELECTRICITY SUPPLY CO. (LIMITED).— According to the 
annual return to April 11 the nominal capital is £50,000, in £5 shares, all 
of which have been taken up. The full amount has been called. 


GUILDFORD BLECTRICITY CO. (LIMITED).— The annual return to 
April 12 gives the nominal capital as £20,000, in 5,900 Ordinary shares of 
£5 each, and 500 Foundera’ shares of £1 each; 2,166 Ordinary and all 
the Founders’ shares have been taken up. 


INDO-EUROPEAN TELEGRAPH CO. (LIMITED).—The annual return to 
May 13 has been filed. The nominal capital is £450,000, in £25 shares ; 
17,000 have been taken up and paid ip full. 

NATIONAL ELECTRIC FREE WIRING CO. (LIMITED'.—The annual 
return to April 7 has been filed. The nominal capital is £250,000 in £1 
shares. 118.971 have been taken up. 10s. has been called on 98.120, and 
£l on 2,000, resulting in the total receipt of £51,060. 18,851 are 
considered as fully paid. 

ORIENTAL TELEPHONE AND ELECTRIC CO. (LIMITED).—The annual 
return to May 10 has been filed. The nominal capital is £200,000, in £1 
shares; 171,504 have been taken up, of which 171,497 are considered as 
fully paid ; £7 has been paid on the remaiuder. 


CITY NOTES. 


l — 
MEMORANDA.—Bank rate 3 per cent. (since Feb. 2, 1899). Price of 
silver 271d. per oz. (June 8). Consols (21 per cent.) 1081—1083 for 
money, 1083—1084 for account; 23 per cent. 102—102 (June 8) 
Stock Exchange Settling Days: Console, July 5; Stocks and Shares 
Continuation Days, June 15 and 27; Ticket Days, June 14 aud 28; Pay 
Days, June 15 and 29; Mining Share Carry over Days, June 12 and 26. 


AMAZON TELEGRAPH OO. (LIMITED).—The numbera are published of 
21 £100 Five per Cent. debentures drawn for payment on June 30 at 
Messrs. Barclay and Co.'s. 


BLAKE AND KNOWLES STEAM PUMP WORKS (LIMITED).—Numbera 
are published of 125 debentures of £100 each, drawn for payment at. £110 
on July 1 by the Trustees, Executors and Securities Insurance Corporation. 


BRAZILIAN SUBMARINE TELEGRAPH CO. (LIMITED).—The directora 
of this company have declared an interim dividend of Js. per share (at the 
rate of 6 per cent. per annum), free of tax, for the quarter ended 
March 31, payable on 25rd inst. The transfer |books will be closed from 
16th to 22nd inst. inclusive. ° 
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CALLENDER’S CABLE AND CONSTRUCTION CO. (LIMITED).— The 
directora of this company recommend a dividend at the rate of 10 per cent. 
per annum (58. per share has been paid as interim) for the year 1898; 
that a further 5s. per share be paid as bonus, making, with the dividend, 
& total distribution for the year at the rate of 15 per cent. ; that £15,000 
be placed to reserve, £5,000 written off property account, and the balance 
of nearly £7,0CO carried forward. 


CHADBURN’S SHIP TELEGRAPH CO. (LIMITED).—The Ordinary share 
transfer books are closed from the 12th to the 24th inst. inclusive. 


CHELSEA ELECTRICITY SUPPLY CO. (LIMITED).—-The transfer books 
will be closed from 13th inst. to July 2, inclusive, on account of the pay- 
ment of interest and interim dividends for half-year to July 1. 


COMMERCIAL CABLE CO.—A quarterly dividend of 12 per cent. has 
been declared payable on July 1, out of the net earnings of the company. 
The transfer books will be closed from the 20th inst. to July 2 inclusive. 

COMPAGNIE FRANCAISE DES ACCUMULATEURS ELECTRIQUES UNION. 
A company with this title has been formed in Paris with a capital of 
£24,000. : 

ELECTRIC AND GENERAL INVESTMENT CO. (LIMITED).—The Directors 
of this company recommend the payment of the following dividends for 
the year ended May 31 :—5s. per share on the Ordinary shares (of which 
2s. per share was paid on account in December last), also a bonus of 4s. 
per share on these shares. The trustees for the Ordinary shares reserve 
fund propose to distribute out of the proceeds of investments sold and 
dividends received 2s, per share, making a total present distribution of 9s. 
per share. On the Founders’ shares a dividend of £30 and a bonus of £40 
per share is recommended, and the trustees for the Founders' shares reserve 
fund propose to distribute out of the proceeds of investments sold and 
dividenda received £20 per share, making a total present distribution of 
£90 per share. The dividends are payable on June 27. 

ELEKTRICITATS AKTIENGESELLSCHAFT VORM. W. LAHMEYER & CO.— 
For the past year a dividend of 11 per cent. (against 10 per cent. in 1897) 
has been declared. 

LAND UND SEEKABELWERKE KOLN-NIPPES.—This company has paid 
a dividend of 64 per cent. on the first year's working. An agreement has 
been entered into with the Deutsch-Atlantische Telegraphen Gesellschaft 
for the acquisition of the Nordenham works. 

MUNICIPAL ISSUE.—Tendera have been invited for an issue of £217,420 
five per cent. irredeemable stock of the Leeds Corporation. The stock has 
been issued by the Corporation to the liquidator of the Yorkshire House- 
to-House Company in payment for the purchase of the company’s under- 
takiug pursuant to the Leeds provisional order (1891). 


NEW GENERAL TRACTION CO.—During the week the Railway Share 
Trust and Agency Co. have invited applications for 20,000 six per cent. 
cumulative £5 preference shares (balance of issue) in this company, at 5s. 
premium. 


STOCK EXOHANGE NOTICES.—The Stock Exc hange committee ha 
been asked to allow 27,500 fully-paid £5 Six per cent. Cumulative 
Preference shares (Nos. 1 to 27,500) and 40,000 £5 fully-paid Ordinarys 
shares (Noa. 1 to 40,000) of the British Insulated Wire Co. (Limited) to 
be quoted in the Official List. The committee has also been asked to 
appoint à special settling day in 140,000 £1 fully-paid shares (Noa. 1 to 
140,000), of the Pearson Fire Alarm System (Limited). 


THAMES IRON WORKS AND SHIPBUILDING CO. (LIMITED).—The High 
Court has sanctioned the alteration of the articles of association and 
name of this company to the Thames Iron Worka, Shipbuilding and 
Engineering Co. (Limited). The alterations are necessary, owing to the 
company being desirous of carrying on business abroad as well as in 
England, and of taking over the undertaking of John Penn and Sons 
(Limited), boilermakers, Greenwich, S. E. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


n 
Wed S | imo | No} Aemmarnm. 
Line. 8 of |— ———. —é—— 
ended E or Dec. weeks Amount. coe 
| 1899 £ £ £ £ 
*B Tramways.June 3 4,251 '+- 30| 21 86,492 |+ 6,877 
Blackpool Corporation.. , 1 905 337 9 3,680 |+ 1,246 
Blackpool and Fleet wood „ 5 887) .. 22 7,570 55 
Bradford Corporation ... - aa 8 952 E Via 
*Bristol Trams & Carriage „„ 2 3,055 — 662) 22 59,805 |+ 3,602 
City & South London Ry. „ 4| 960 n 11 25 24,230 |+ 603 
Dover Corporation ese| „ | 186-4 2 9 1,601 eeu 
Dublin United. „ 2| 983 + 175 22 15,676 |+ 5,424 
Glasgow Corporation.. „ 3 | 9,755 1,787, ... 85 jus 
Liverpool Corporation 
Aigburgh Vale Route | May 27 507 | ... 5| 2,209 ii 
Dingle Route n 4A | 3 28 13,175 sis 
Prince’s Park Route... „ 27 422 19 6,458 say 
Liverpool Overhead Rly.June 4 |1,178 |— 391! 23 31,617 |- 904 
“Sheffield Tramways....| „ 4 1558 4 28 22 97,556 |+ 6,325 
South Staffs. Trams „ 2619 — 251] 22 13,884 + 568 
e * Partly electrical. 


In all cases the last year's figu’es are for Whit-week. 
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PRRVIOUS oe RATE PER BUSINESS DONNE 
1 AMOUNT MAN NAMB, WEEK'SPRIOE | Wednesday, | CENT. DIVIDENDS Dun. DURING WEEK 
Re uL DENT: May 31. June 7. YIELDED. ENDING JUNE 7. 
TELEGRAPHS. £ E d. Highest | Lowest 
24,400 100 4% |*African Direct 4% Mort. Deb. e..| 101 106 101 106 8,07 6 | January and July. i ds 
— 10 5 Amason Telegraph <= ss = ic - 5 2 8 4 8 4 ate June and December.. oe - 
125,000 100 2 Do. b per Cent. Debentures... 2 85 90 85 90 612 4 — à s 
E875, t 2 15/0 * — meme awe O 61 63 et ea 51) 6 | Fob., May, Aug., Nov. -. — 
£ 4.062 74 18/) Do. Deferred |, 4 13 131 12? 131 0:8 6 - 13,', T 
2 5.151 10 8 Brasilian Submarine 2 15] 16 15$ 16 & 7 6 | Mar., June, Oot., Dec. 15} l5 
E75, 000 100 BY * Do 6 Cent. Debs. (2nd Series, 1906) —..| 11 114 110 114 4 7 9 | Juneand December s = 
10,000,000; $100 $14 | Comm Cable Capital Stock a. =n =» = aw = 185 19 185 122 4 3 4 | Jan., Ape., July, Oct. : - 
41,805, 1 8 pa * Do.  4per Cent. Debenture 8 —---| 104  1(6 104  1CO 815 6 i 1 1053 2 
16, 00 10 8 Ouda Submarine Ordinary (Deferred) a» æ =æ a». 9 10 9 10 8 0 0 | February and August - = 
6,000 10 10/0 Preference 10 por Cen. 18$ 101 183 19] 8237 ii TON ics a 
19,981 5 2/0 | Direct Spanish (Ordi ) cm ce mede Qa ue A A E RE b 4 5 4 0 O | Apell and October .. - - 
€, 00€ 5 5/0 Do. 10 per Cent. Cumulative Preference ~.. 91 19 9) 10} 415 8 " , — T 
£30,000 80 | «x Do. 4 t. Debentures 22 1074 111% 102% 105% 4 7 5 | Janusryand Jur. 101 103 
60 71€ 29 8/0 | Direct United States Cable 2224 111 112 111 12 6 8 4 | Jan. Apr., July, Oc Lii 1*4 
£120,000 100 44 Direct West India Cable 432 Reg. Deb. (red)] 103 105 102 105 é 7 U | June and December. ze 
84, 000, 00] Stock 5% Bastern Ordi cs es Qa EA UNS Ge uS eM qi MD a MM RA D 180 m TA 111 H : p Jan., Apr., July, Oct.| 168} 167 
31, 795.00 Stock | 8 Do. er Cont. Pref. Stock ~ — k 0 $5 i Es 
£1,432,26&| (Stock A * Do, 1 Cent. Mort. Deb. Steck ) wwe 118 12) 118 122 8 5 7 | May and November 1134 119 
' 100 6% |* Do. 5 Oent. Debentures, 189989. 101 144 101 101 117 4 |P & Augus - 2n 
250,000 10 6 Mxlension - m um CD UD aD mo Tn (UD 9 0 meos 0 mm 183 17 163 17 á 2 10 Jan., Ape., July, Oo: 1612 16; 
£320,000 4 Do. 4 per Oent. Debenture Stock 121 125 120 121 8 6 7 | Fe & A 20 a 
£10,900 100 5 * Do. 8 p. o. (Austin Gov. Sub.) Dob. ioc (reg.). 1.0 104 10) 101 417 4 | January and July .. = " 
£04,400 100 5% Do. (Bearer am CD om (nO GO O os (RD (RD om CXD GD oF oF eR a 101 104 101 104 4 17 4 []] [T] ee = 
£17,400 on 5% 3 8.4 Pican 5 p.c. Mor. Deb. ,1900( reg.) .. 191 vh UN "i : Hu i " " oe = 
BA 5 D) o oe ee ho ro n em om e a on " " — ee 
£330,000 100 47 * Do. 4% Mo Debentures,190Q .. 102 108 102 105 817 8 | Fe & A oa vá 
£2 0, 000 25 4c Do. 48 Ma us Sub. Debs. (red.) 102% 105% 102% 105 8165 2 | May November — " 
180, 10 26 | Globe Telegraph and Tru EM! 11 12 4 5 6 [ Jan., Apr., July, Ost. 12 16 
180, 42 10 8/0 Do. 6 Cent. Prefe reno =.. æ- 15 16 15 16 8 5 0 ” Ji 163 154 
150,009 10 15/0 | Great Northern of Copenhagen 81 821 81 84 817 0 | January and July .. - - 
292, 100 44% | Halifax & Bermuda Cable 43 lat Mort.Deb.(red)..| 101 104 01 101 4 710 - is = 
17,000 25 87/6 | Indo-Buropean 2 . o 51 57 63 56 4 0 6 ! May and Novembsr 541 ae 
£100,000 100 ex London Platino-Brasilian 6 per Cent. Debs., 1904.) 108 111 108 111 5 8 1 | March & September e. = 
45100,000 100 Ax Pacific & European Tel. 4% Guar. Debs.(red)......{ 105 108 105 1.8 814 5 | Juneand December oe - 
8,881 4100 Cert. 0x Submarine Cables Trust - GD of UD UD D oD D OD dD €h es 181 136 131 186 4 9 0 oe s. oe = 
18,09 10 a West African Telegra — ote GD ame OD ot — 23 3j 21 34 4 9 3 | December and July. - ee 
£2 30,001 190 6x |* Do. 6 per Cent. Debentures (red.) a. æ... 99 103 99 102 418 0 | March d September 101 - 
£ lb O. uu 100 4X |* Do. 4perOent. Debentures = = aa ~=.. 108 106 108 106 815 9 | January and July S is 
88.321 10 2/6 West India and —— M— MÀ XU 11 11 11 1 ER May aud November 13 z 
31 563 10 6/0 Do. 6 per Cent. lst Preference. . = «= a- i 103 11 10$ 10 511 6 " és 10, 10} 
££0 000 190 6 * Do. 8 per Cent. Debentures .—.........; 105 108 105 108 418 3 | January and July .. oe - 
£3 9,13 Stock 4 Western & Brazilian 4% Debentare Stok . 108 108 106 102 816 2 | June and December x - 
& 88, lo 10 "Western Union 6 per Cent. Sterling Bonds (red. I.. 100 105 100 106 614 3 | March & September > = 


~ 4 Sein Te -am t — - 
e c A y à 7 
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LAST REVIOUS Price RATE PER | BUSINESS DONE 
OF DIvI- NAME, WEEK'SPRIOR | Wednesday, CENT. DIVIDEND DUX: DURING WEEK 
à | . | YIELDED | ENDING JUNE 7. 
| 
TELEPHONES, | 4 s. d. Highest | Lowest 
£5 4/0 | Chili Tele hone (fully pat | ee eee Ser i 24 8 94 8 618 4 | August "- Š 
Is. 1fd. | Consolida lephone Const. & ufacturing . à i | & ł E ae | m 
1 — Monte Video Telephone Ord- = i 1 1 5.00 Oo tobe - = 
1 i Do. 5? Preference............ 8 1 1 i 1 e EN — | c» 
0 8/0 National m: 4 6 B 5 6 0 O | February & August 4 | 4} 
10 6/0 Do. 6 per Cent. Cumulative 1st Pref. ... 11 13 11 18 459 " " - - 
6 2/6 Do. 6% Non-Cumulative 8rd Pre? ..... 43 5} 43 6t 415 2 » i — = 
Btock "nx * Do. Debenture Stock 83% (red.) 99 102 100 193 8 9 0 | June and December 191 | 991 
5 6/0 United ou, 4. fepe 4 51 4 53 5 14 3 July -— —-— 9-99 owes „ se — 
Stock 6% » Do. ; per Cent. Debenture Stock (red.) .. . 104 107 104 107 41311 | June and on - 
| ELECTRICITY SUPPLY COMPANIES. | | 
1 Š Bl'ckh'th & Gr'nw'ch D'st'ct Elec.Lt.Ord.(16s på-) 8 a || B - = e | = 
10 7/9} | Bournemouth and Poole Electricity SupplyOrd .. 131 131 13} 183 2 16 10 = - - 
10 4/6 Do. 44 per Cent. Cumulative pee «à 1H 1 11 318 3 - 1012 | ae 
5 "a Calcutta Elec. PEE Ordinary (£4 paid) ........ t4 6 b t - ap ~ = 
6 5/0 oe — Electricity Corp. . 11 12 11 12 8 6 8 | February & Tw 111 = 
b 2/8 a DO, hom cece Preference me.s a = = . 7 c T 1 812 0 “an 
b 36 A ee < "um NU 9 $53 |uW s EX. ] 5 
Btock 43% abe ay bata tock 2 ———— 114 116 | 114 116 818 1 | June and Dacember à aà 
$1,000 5% Chios ie Mort. 6:/30yeas Gol Bondm;(red).. 105 115 105 115 4 7 2 | April and October . — 
10 7/0 London Elec. Lighting Ord .... ...... 169) 0 17 183 163 812 9 | Feoruary & August 17} 145 
10 6x " 6% Cumul ulative Pref. — . om ae — 15 16 15 16 815 0 January and July a ce | = 
5Y |* Do. 6% Debenture Stock (red.) 125 39 125 3) 818 3 | Juneand December 125} st 
10 10 County of London & Brush Prov. pees 11 12 ll 12 B3 - 111 14 
10 6/0 Be 6? Cumulative Preference ...._.. . 14 '5 | 14 15 4 0 0 | March & September 14 a 
Stock tä 145 Deb.Stock Certa. nnd be to be paid) red. 54 53 51 58 Ei ee - - 
. 6 8/6 Rsd ouse Electric pply Ord. .. 8 3 73 8} | 810 8 = 83 711 
5 8/6 Do. „ =- ow om oe oo — y 10 E 10 810 0 | March & September - - 
5 10 Kensington and Knightsbridge Or 12 13 121 183 6 1-3 - - - 
5 6 Da Ib PNE a easeneéncréd ak es en e f o 73 8 71 84 812 9 | January and July — e 5 
8 - London Electric Supply Sew maw ass tł 4 31 4t a = 4 83 
5 8/0 Do. 6% „ aio os im i mi ox imm to io d 64 7 6} e$ | 4811 Ei 6} ci 
Stock xs Do, 4X Ub Mort; DI ioi dd t ot 106 108 100 103 814 0 | Mch.,June,Sept.,Dec » B 
10 5/0 Metropolitan Electric aer ga (Nos.1 to 62 500) 16 17} 184 n 217 2 | April and Oo00)5sr _ 17 | 18} 
10 8i d. (Nos, 02,001 $0 B5,000) eee ess see 16 16} 154 16} 3 0 7 — - | as 
Stock 8 Do. d Deb. Stock Firat Mortgage 118 121 118 121 815 4 | Jans and Dass ub: - - 
b 5/0 | Oxford Electric Ordinary................. MOM 6} 71 81 74 8 9 0 a -s ‘is 
1 "A Rand Electric . i 1 H L ss * a | án 
Btock 5% Hlver Plate Elec. Lt. Cr ot u, Ltd. Int Mor. N 87 92 87 92 | 10 10 d n * 
$100 92 Mu eS so of ‘Montreal Shares 165 185 105 18) 46 6 x 6 ui 
100 44% * 1st Mort. Deb 105 107 105 107 4 4 1 | April aud O»tober .. - = 
5 9/6 St. James and Pall Mall Electric Trid 17 18 17 18 4 0 7 | February & Augast 171 171 
5 Bo Hb Lon Electric 8 ay Ordiuany (64 pald) m 141 ; p goi " " zt H 
vs u on Electric Sup 4 ) 4 4 ; - . 
b 710 Westminster Electric Aian an y Ordinary ... = 144 155 14 154 817 5 | March & September | 15} 15 
ELECTRIC Mn. &o., COMPANIES. | | 
3 1/2 Brush Electrical Sering 2 1 21 11 21 216 5 [September 1i » 
3 1 Do. @ per Cent. Pret. Non-Oumulative == | 2 24 2i 24 416 0 * 24 23, 
dock ^ Do. Cent. Perpetual Debenture Stock, 110 114 110 114 819 2 | Febraary & August | 113 Re 
Stock X |* Do. 2nd Debenture Stock (red.) -..—-——| 103 106 103 108 4 6 6 | Juneand Decem)sr i 56 
5 5/0 | Callender's Cable Constructions 13 14 131  14j 3 9 0 " " li - 
Btock 4r Do. A Ist Mort. Deb, (red 922 114 117 Ll4 117 815 3 | November and May an - 
1 d. | Castner-Kellner Alkali Co. 5 ul Terz „ 1 11 1 14 0 8 0 <= - - 
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NOTES. 


— 

Events during the past week have been all-important, in 
connection with the electric supply question in the City of 
London; for the Board of Trade has decided upon granting a 
Provisional Order to the Charing Cross and Strand Electricity 
Supply Corporation, giving that company powers to commence 
a competitive supply within the City boundaries. As will be 
seen from a lengthy report in another part of this issue, 
on Friday last and again on Monday the representatives 
of the City Corporation and this company met Sir CounTENAY 
Boye for the purpose of arranging the conditions on which the 
company should be allowed to enter the City. These condi- 
tions are embodied in clauses which, it will be seen, depart very 
considerably from the model clauses of the Provisional Order. 
On Tuesday last a memorandum from Sir Courtenay Boye 
to the Board of Trade was laid on the table of the House of 
Commons dealing with the negotiations between the Board of 
Trade and the three applicants for powers to supply within the 
City. A summary of the memorandum and “Conclusions” will 
be found on. another, page. With regard to the Smithfield 
Company, it is held that, owing to the limited nature of this 
concern and the fact that the Corporation does not recognise 
the company in any shape or form,” the granting of a Provisional 
Order to this company would not be justified. As to the 
Metropolitan Company, the principal. disqualifying considera- 


* tion appears to-be'the fact tha’ this company do not propose | 
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to establish a separate generating station in the City, thereby 


rendering it impossible for the Corporation to take over a 
complete electric supply works at a future date. It is also 
pointed out in the memorandum that the Metropolitan 
Company have been taking a supply of electricity in bulk from 
the City Company, and that the chief engineer to the City 
of London Company acts as managing engineer of the 
Metropolitan Company. 
— 

However satisfactory it may be to the users of electric 
current within the City to have the prospect of & cheapened 
supply, we cannot but think the Corporation will find that it 
has saddled itself with very serious responsibilities in respect of 
these consumers and the City ratepayers, in having permitted 
two rival company undertakings within its borders. If, as 
appears to be the case, the Corporation is desirous of itself 
ultimately undertaking electric supply, the introduotion of the 
Second company by no means simplifies the problem in this 
respect, even although stringent conditions of purchase have 
been embodied in the special clauses. For, however stringent 
these conditions, the fact must remain that there will be two 
separate electrical undertakings within the City; and, in order 
to acquire an absolute monopoly, the Corporation would have 
io purchase both these undertakings so far as their City 
business and works would be concerned. A 14-years’ period 
has been decided upon, at the end of which the Corporation 
will have the power to purchase the City undertaking of the 
Charing Cross and Strand Corporation; and as the company 
is bound to erect a separate station for the City supply within 
two years of the confirmation of the Order, this practically 
means that the City would be able to take over a complete 
installation suitable for its requirements. But the existence 
of the original City installation would be a formidable menace 
to the safety of this course. Indeed, the present outlook seems 
to point rather to perpetual company competition in the City 
than to any prospect of municipal working. 


WE cannot express any surprise that the Board of Trade 
does not accept the plea put forward by the Southampton 
Corporation with respect to their responsibility for the fatal 
accident which occured on the 12th of December last. It 
appears from Major Can DRw's report, a copy of which was 
published in our issue of February 8rd, that the immediate 
cause of the accident was the deplorable mistake made by the 
superintendent who was supervising the laying of the new 
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mains on behalf of the contractors employed by the Corporation. 
It will be remembered that the mains were being used for 
service during the progress of the contractors’ work, and 
while still in the contractors’ charge; and the Corporation 
urge that, as the error which produced such a sad result was 
not made by anyone in their employ, but by a servant of the 
contractors, they are absolved from blame. 

Even assuming that the superintendent was without excuse 
in acting upon his erroneous conclusion—that the leaky main, 
whieh he directed the jointer who lost his life to repair, 
belonged to the low-tension system—the finding of the report 
seems conclusive against the Corporation. Major CARDEW 
sums up his report by saying that „the high-pressure 
mains from which the shock was received were not in 
& proper and fit condition to be brought into use for 
purposes of supply; and that the regulations and conditions 
imposed by the Board of Trade on the undertakers had not 
been complied with in the case of these mains.” The 
responsibility of sending current through any main forming 
part of the undertakers’ system must clearly rest with the 
undertakers alone, and it is their duty to see that before 
doing so the mains comply with the Board of Trade 
regulations. If it were otherwise these regulations would 
fail in their object of protecting the public. 


— — 


We can full appreciate the difficulty in which the 
Corporation was placed by pressure from its customers to 
commence supply immediately, and it is not suggested that they 
infringed any regulation of the Board of Trade by the mere 
fact of commencing the supply before the mains were handed 
over by the contractors, but they clearly did 80 at their own 
risk. Possibly some regulations may hereafter be framed to 
prevent undertakers from yielding to similar temptations in 
future. 

In spite of the fact that the fourth annual convention of the 
Municipal Electrical Association is being held at a city by 
no means central, the number of members attending it is 
large, some sixty or seventy being present at the opening 
of the proceedings at Bristol on Wednesday morning, out of 
a total attendance of about a hundred. The character of 
the Papers, half of which deal rather with broad principles of 
municipal trading than with technical subjects, accounts for 
the large proportion of members of Electricity Committees 
present, though alarge number of borough electrical engineers, 
not only from the southern and western counties, but also 
from the Midlands, put in an appearance. 


—— — 


Mr. FaRA DAX Procror's Presidential address, which we 
publish in another column, deals with a variety of matters, 
and although it may fail to contribute towards ** enlarging or 
directing the minds of the public in general," most municipal 
electrical engineers will find interesting matter in it. The 
address is not less interesting from the fact of its containing 
personal views on the subjects touched, many, if not all, of 
which are to some extent controversial. Thus there are many 
who will not accept the statement that the migratory habits 


of the municipal engineer and the tenor of the consulting 
engineer’s report are alike influenced by pecuniary considera- 
tions ; nor will all concur in the advisability of publishing 
more numerical data as to the working of their station than 
they are already obliged to do under the Electric Lighting 
Acts. The story of the unsuccessful endeavour of the Council 
of the Municipal Electrical Association to obtain modifications 
in the Electric Lighting Clauses Bill is instructive. Although it 
is to be regretted that an Association representing the municipal 
electrical industry should have received what is very like a 
snub at the hands of the Board of Trade, it should be 
remembered that some of the amendments which the 
Association had proposed were in the nature of amendments 
to the Electric Lighting Acts themselves. These departures 
trom the model form of order would have been much more 
important than that involving the Postmaster-GENERAL’s 
summer holiday, and anything of a seriously controversial 
nature in the Bill would prevent iis passage through 
Parliament this session. In conclusion we hope that Mr. 
Proctor’s appeal in favour of the Association's Benevolent 
Fund will meet with a cordial response from the members of 
the Association. 
— 

Mr. SwixBunNE's endeavour, during the Engineering 
Conference last week, to raise a useful discussion as to the 
relative merits of single-phase, two-phase, three-phase and 
continuous currents as & means of transmitting power to a 
distance was, it must be admitted, a failure. And the reason 
was evidently that the endeavour was not made seriously. 
Instead of confining themselves to the consideration of this 
question in allits bearings, speakers gave way to the tempta- 
tion of discussing Mr. Swinsurne’s remarks, and as the 
meaning of these remarks was somewhat obscure and Mr. 
SwiINBURNE was not there to explain them, a deal of useful time 
was wasted. Nor could his indictment of cable manufacturers 
be passed over in silence, so that the discussion led away 
from the more important subject. A third subject, ** methods 
of electrical transformation," although serving as a useful 
headline, was hardly touched by Mr. SwiNBURNE or anyone else. 


— —— 


So keen was the feeling on the cable question that it even 
spread to the second part of Wednesday's proceedings in the 
electrical section, opened by Prof. Avgrow. The connection 
between the two subjects is again quite obvious, for are not 
“ some non-integrating electric meters employed to measure 
that insulation resistance of cables which is known to 
deteriorate in such a troublesome manner? It was only 
unfortunate that there was nothing in either of the two 
titles to indicate to cable manufacturers that this question 
was to be discussed. Had some of the manufacturers been 
present, much might have been added to our knowledge 
of the properties of insulating materials. Some one 
might have been able to explain what Mr. SWINBURNE 
meant by the sentence, ‘‘a small solid conductor causes 
such a sudden fall of potential at its surface that a 
larger tube takes a covering of smaller diameter" ; and an 
indieation might even have been given of the effect of the 
* spongy factor ” on the deterioration of insulation. 
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Tue question of the deterioration of insulation is one of 
serious importance, and we do not doubt that cable makers 
are giving it their attention. Mr. Swinsurne does not complain 
of deterioration, however; his grievance appears to be that 
cable manufacturers do not gauge the thickness of insulation 
according to his formula. We do not venture to suggest that 
Mr. Swixsurne, when, years ago, he devoted himself to the 
manufacture of those carbon filament lamps which he was 
recently so energetic in condemning, was unprincipled enough 
to ‘indulge largely in secret processes"; yet the incandes- 
cent lamp owes its evolution to that same “rule-of-thumb 
method ” which cable makers have followed, viz., patient and 
careful experiment. And the same will apply to the Nernst 
lamp. Moreover, the ‘unwilling introduction of spangles 
and foreign bodies" into cables is extremely rare, and, when 
it does occur, is almost invariably detected before the cable 
leaves the factory. Yet it is reasonable to expect that so 
damaging a statement, made with such perfect assurance, is 
based on personal experience. Perhaps Mr. Swinsurne has 
been indulging in amateur cable-making himself. 

— 

Ir is probable that steam generation for power purposes 
wil always be attended by considerable risk to life and 
property; and institutions such as the Manchester Steam 
Users’ Association, the report of which we have just received, 
will continue to have a strong raison d'ètre. At first sight 
it appears a simple matter to construct a steam generator 
that can make steam at a varying rate without involving 
such enormous potential destruction as is represented by any 
ordinary boiler plant. It is, in fact, a simple matter; but 
the generator thus constructed would not work economically 
or satisfactorily from an engineering point of view. At any 
rate, all such generators have hitherto been a failure when 
used on anything but a very small scale. 


a 


Moch, however, has been done in recent years to 
render boiler practice less risky. Improvements in the 
quality of materials, and in the methods of working 
them into the finished article, have proceeded concurrently 
with a gradual elevation of public opinion as to the 
proper restrictions to impose upon steam users; and in 
these, especially in regard to the latter, the M.S.U.A. 
has always taken a prominent part. While it is true that 
so long as no actual explosion occurs the Board of Trade 
neither enforces nor of itself effects supervision, it neverthe- 
less is also true that steam users are held responsible for any 
disaster, and, by implication, are expected to maintain careful 
inspection of their steam plant. This necessary inspection 
it is, among its numerous services to the steam-using public, 
which the M. S. U. A. so efficiently performs for its members. 

——— 


Pervusat of the latest report of this Association will 
convey a good idea of the many directions in which it 
is rendering invaluable aid. A memorandum by the 
chief engineer, Mr. C. E. Srromeyer, gives prominence to 
recent experience with regard to the strength and construc- 
tion of boilers, and publishes many useful hints in these 
respects. 


Tables which follow give the results of experimental 


tests made on boiler details, as well as data on notable 
instances of failure in practice. The entire memorandum 
is a valuable addition to the stock of available information 


on boiler practice. 
— — 


Mz. Hennixer HEATON' S overland telegraphs to the far East 
will probably be quickly dropped now that his friends who had 
been induced to listen to him have the opportunity of studying 
in the current Nineteenth Century everything he has to urgein 
favour of that wild scheme. His competency to discuss a 
question of this importance is discounted at the outset by the 
abusive language he employs against the existing cable 
companies, whom he describes as ** unconscionable oppressors,” 
and as monopolists whose tentacles, like those of the octopus, 
spread in all directions, squeezing the life-blood out of our 
trading and commercial classes.“ Some of these monopolists "' 
own thirteen cables, mostly competing, to America, eleven of 
which, according to Mr. Heaton, are kept purposely idle to 
maintain high rates. Similarly the Eastern, Eastern Exten- 
sion, and Great Northern Telegraph Companies are denounced 
because they have large reserves, and their shares are at a 
premium. Irrational talk of this kind is not likely to 
recommend Mr. Henniker Heaton among business men, even 
if his project were less absurd than it really is. He does not 
propose to connect us with the States overland by way of the 
North Pole; but to drop the Western Hemisphere out of his 
scheme altogether is only one degree less ridiculous. 

F 

To reach Australasia by way of Russia, Afghanistan, India 
and Singapore, or by a south-easterly route to Kurrachee, is, 
of course, perfectly feasible, just as it may be, presently, to 
reach the Cape, as Mr. Heaton foreshadows, by way of 
Constantinople, Suez and Cairo. But we have long known 
enough of these foreign Government lines to pronounce 
them extremely dilatory and eminently untrustworthy. That 
Government land-lines can never successfully compete with 
submarine routes and through land-lines is evidenced by 
the fact that no serious attempt in that direction has 
ever been made; and Mr. Heaton himself we suspect is of 
that opinion, for one part of his scheme is to induce the 
Government to buy up the cables for the people,” and so, 
presumably, remove from this great reformer’s pathway the 
wicked monopolists who have refused to be either frightened 
or cajoled by his eloquence. Strange to say, this State 
acquisition of the cables is not amongst the four-and-twenty 
postal and telegraph reforms enumerated by Mr. HENNIKER 
Heaton in Zhe Times last Monday; perhaps it is amongst the 
fifty other small reforms on my list reserved for some 


future occasion. 
9 9 —— — 


Cable Interruptions and Repairs :— 

Date of Interruption. 
Maranham—Para April 10,1899 ... — 
Lourenço Marques—Mozambique May 26,1899 ... June 9, 1899 
Bonny— Cameroons May 29,1899 ... — 


German Atlantic Cable.— The Telegraph Construction and 
Maintenance Co.’s cable steamer ‘ Britannia,” after com- 
pleting the survey for the new German Atlantic cable, has 
arrived at New York. 

Pacific Cable Conference.— 7e Times correspondent at 
Melbourne telegraphs that Sir Andrew Clark, the Agent- 


Date of Repair. 
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General in London, has been appointed to represent Victoria 
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at a conference with Mr. Chamberlain and Sir Michael Hicks- 
Beach with reference to the Pacific cable. He will have no 
power to commit the Colony without first consulting Sir G. 
Turner, the Premier. Negotiations are proceeding between 
the Imperial and the Colonial governments. 

Royal Society.— The following were among the Papers down 
for reading yesterday :—Prof. A. Michelson read a Paper, the 
title of which was not announced; A Comparison of 
Platinum and Gas Thermometers at the International Bureau 
of Weights and Measures ut Sévres," by Dr. J. A. Harker and 
Dr. P. Chappuis; The Colour Sensations in Terms of 
Luminosity,” by Capt. Abney, F.R.S. ; ** On a Quartz Thread 
Gravity Balance,” by R. Threlfall, F.R.S. 

Motor-Car Féte in Paris.—Among the diversity and super- 
abundance of excitements in Paris during the past week there 
has been a motor-car fcte, at which, among numerous other 
vehicles, a car capable of running 65 miles an hour was 
exhibited. This was M. Tenatzy’s electric motor-car, the 
„Never Content," a torpedo-shaped, ‘‘ noiseless” vehicle, 
which has been running about France at, it is said, the 
enormous speed of 65 miles per hour. We hope it will not be 
imported into this country ! 

A Deferred Traction Patent.— Another fundamental patent 
has been issued to Rudolph M. Hunter, whose claim to hold 
master patents for numerous systems of electrical distribution 
recently created some sensation in the United States. The 
one in question was only issued on May 16th last, although 
the application was filed so long ago as May 9th, 1887. It 
is broadly for the double trolley system of electric traction. 
The two trolley wires are supported by separate brackets on 
poles at the side of the track, one wire being further away 
from the poles than the other, and ata different distance from 
the ground. The patent also describes for suitable switches 
in gaps where other lines cross, and connections for charging 
a storage battery on the car and lighting lamps in the same. 


The Magnetic“ Theory of the Manacles Shipwrecks. — 
Although we place little confidence in the hypothesis of a 
local magnetic perturbation, in the vicinity of the Manacles 
rocks, in Cornwall, sufficiently large to have caused the ship- 
wreck of the Paris” or the Mohegan,” we are interested 
in a letter contributed by Mr. Ambrose Taylor to the Western 
Morning News. Mr. Taylor has been sampling the rocks near 
the Manacles, and he finds them to be distinctly magnetic, as 
the following extract from his letter shows :— 

On the way down to the Lowlands, right opposite where the Paris is, 
I went into a small quarry and knocked off a bit of the rock, to see if it 
were similar to the road metal I had seen further back, and having a small 
pocket compass with me, and remembering the paragraphs which had 
appeared in your columns ahout magnetic rocks, I thought I would test 
the matter. On moving the stone over the compass the needle was at 
once strongly deflected, and by a little experimenting it was easy to 
approximately locate the polarity of the bit of stone, one end of it attract- 
ing, and the other end repelling the needle, Thinking this might bea 
special bit of stone I had happened on, I broke off other pieces in various 
parts of the quarry. They all affected the needle, some more than others, 
but most of them swinging it from 5 to 7 degrees. I am perfectly 
satisfied that the rocks opposite the Paris" are strongly magnetic 
I believe the magnetism of the St. Keverne and neighbouring rocks was to 
rome extent noted years ago, and some particulars published in the Poly- 
technic Society's reports. But when it was mentioned recently in your 
columns as being a possible cause of the fearful disasters which occur 
year after year at the Manacles, the idea was pooh-poohed and called 
nonsense, It seems to me, however, that if a small fragment of rock will 
deflect a compass on shore, large masses of similar rock may also deflect 
the compasses of ships passing over or near them, and I respectfully 
subinit that the magnetism of the St. Keverne rocks in its relation to 
ship's compasses is a matter which is worthy of full and careful investiga- 
tion, the possible issues to life and property being so very important. 


Wireless Telephony.—One of the exhibits at the Madison- 
square Exhibition in New York is the so-called radiophone, 
an instrument which transmits speech over a beam of light 

instead of through a wire. The apparatus has been designed 
by Prof. Bell and Mr. H. V. Hayes, of the American Bell 
Co. It will be remembered that experiments on the trans- 
mission of speech by means of a beam of light were made by 
Prof. Bell as long ago as 1880 with an apparatus which he 
christened the ** photophone." A plane mirror at the trans- 
mitting station reflected a beam of light on a selenium cell 
in circuit with an ordinary telephone receiver at the receiving 
station. The transmitting mirror served as a telephone 
diaphragm, and on speaking into the mouthpiece it was 


vibrated, the vibration altering the intensity of the action of 
the beam of light on the selenium cell. In the present 
apparatus both transmitter and receiver are considerably 
modified. A telephone transmitter is connected to a circuit 
shunted to the arc from which the beam of light is projected, 
this circuit being apecially designed to carry a large current. 
In this way, the current is shunted from the arc in proportion 
to the momentary resistance of the transmitter. At the 
receiving end is a large parabolic mirror, which receives the 
beam of light from the projector and focuses it upon a small 
glass bulb containing some threads of carbonised fibre, 
resembling in appearance incandescent lamp filaments. To 
this bulb is connected an ordinary phonograph air tube. . The 
action is explained in this way. When the ray of light is 
concentrated upon the bulb, it warms the air within the 
latter, and the dull black fibre being particularly absorbent, 
this takes place quickly. Consequently, with each variation 
of the intensity of the light, a corresponding change takes 
place in the pressure of air in the bulb, and in this way the 
sound waves are reproduced. In the Exhibition, the trans- 
mitter and receiver are some hundreds of yards apart, and it 
i8 stated that the experiments are thoroughly successful. 

Telephony and Electric Light in Japan.—7"e Electrical 
World, of New York, publishes, in its issue of May 27th, 
a second article from Prof. Crocker, this time devoted to 
the present condition of the telephone and electric light in 
Japan. The former service is in the hands of the Govern- 
ment. All the important cities have large exchanges, and 
many of the suburban and smaller towns have a telephone 
service. Up till lately this has been purely local, but inter- 
urban lines are now being erected. The telephonic apparatus 
and methods are similar to those in America, in fact, in 
Tokyo the main, and one of the sub-exchanges have just 
been provided with the very latest plant by the Western 
Electric Co. In Tokyothere are about 4,000 subscribers, a 
number which will be increased to 5,500 by the end of 
the present fiscal year. The central exchange alone is 
designed for an ultimate capacity of 6,000. The rental 
charged is equivalent to about £6 per annum. Interchange 
wires are placed underground, but otherwise the wires are 
almost entirely overhead, some of the overhead construction 
being good and much being bad. The electric lighting 
industry has also assumed considerable importance in Japan. 
In most of the large towns there are central stations, but 
few isolated plants, probably owing to the smallness of 
the individual buildings. The machinery plant is mostly 
American or German. At Tokyo, whose central station 
is the largest in the country, the generating plant consists 
of six three-phase, 8,000 volts, 260 kilowatt alternators, 
and four single-phase alternators, each with a capacity 
of 150 kilowatts at 2,000 volts. The former were built 
by the Allgemeine Elektricitäts Gesellschaft, of Berlin, and 
the latter were manufactured several years ago in Japan. 
Four of the three-phase alternators are directly connected to 
McIntosh and Seymour triple expansion engines, running at 
a pressure of 150lb. per square inch. The other six generators 
are directly connected to Japanese-built triple expansion 
engines. Six of the boilers are Babcock and Wilcox and 
eight Root’s. The three-phase current is carried to three 
sub-stations, distant about four miles, and the single-phase 
current about 10 miles, the voltage being raised in each case 
by step-up transformers. Both arc and incandescent lamps 
are supplied, but there are very few motors. The Japanese, 
says Prof. Crocker, are more skilful in handling machinery 
than any other Oriental people, being more anxious to learn 
than the Chinese. The Philippinos, as well as the Malays 
and natives of India, can all be taught to operate machinery, 
but none of these have the same activity and eagerness to 
learn which characterise the Japanese. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


WEDNESDAY, June 21st. 
RoyYAL METEOROLOGICAL SOCIETY. 
Ordinary Meeting at 70, Victoria-street, Westminster, S. W. 
RovAL MICROSCOPICAL SOCIETY. 
S p.m, Meeting at 20, Hanover-square, W. 


4:30 p. ni. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D'Ársz.] 


The Law of Polarisation.—H. Pellat formulates an impor- 
tant law with regard to the polarisation of dielectrics in an 
electric field, which leads to numerous useful deductions, and 
implies, among other things, Curie's three empirical laws of 
the apparent conductivity of dielectrics. The law in question 
is as follows :—Any dielectric, whether solid or liquid, placed 
suddenly in an electric field, acquires a polarisation which is 
not instantaneous, and which increases with the time to an 
asymptotic maximum. When the field vanishes, the polari- 
sation decreases and becomes zero after a certain time, which is 
theoretically infinite. The author promises.a full report on the 
experiments by which this law is established. But he quotes 
one experiment performed to determine the course of polarisa- 
tion in a block of ebonite split in two by a plane parallel to 
the condenser plates between which it was polarised. After 
# few minutes’ exposure to the field, the latter was reduced to 
zero, and one of the pieces was inserted between the plates of 
a smaller condenser connected with an electrometer. The 
electrometer always indicated a charge, which varied with the 
face presented to the condenser plates, and gradually 
diminished. That there was no charge due to conduction was 
shown by an ice-pail measurement, which failed to show any 


charge of the piece of ebonite as a whole. 
[PELLAT, Comptes Rendus, May 29, 1899.] 


Thermal Insulation.—Experiments at very low temperatures 
are now usually conducted with so-called Dewar tubes, in 
which the thermal insulator is a vacuum between a smaller 
and a larger glass vessel. W. Hempel has compared this 
type of insulator with the older kinds, and found that if they 
are really to supersede the latter, they must be very carefully 
evacuated. A Dewar tube, prepared by Weinhold, had a 
deposit of silver on the outer surface of the inner tube to 
eliminate loss by radiation. It was filled with a moisture of 
ether and solid carbonic acid, and other tubes, similar in shape 
and dimensions to the inner Dewar tube, were packed 
in wool, silk, eiderdown, or other insulating substance, and 
filled with the same amount of freezing mixture. Thus all 
tubes had a temperature of — 79deg. to begin with, and their 
subsequent temperatures were determined by means of thermo 
couples. The best results were obtained with the improved 
Dewar tube, which had been very thoroughly evacuated. 
After 88 minutes, its temperature was stillas low as — 70deg., 
while the Bender-Holbein vacuum tubes showed - 83deg., and 
tubes packed in wool, cotton, or silk showed — 45 to - 56deg. 
Eiderdown was the best of the old insulators, and kept the 
temperature down at — 66deg. within the 88 minutes. 

[W. HEMPs£L, Wied. Ann., No. 5, 1899.] 


Chemical Action of the Brush Discharge.—M. Berthelot has 
published a formidable series of Papers on the action of the 
electric ''effuuvium " upon various organic and inorganic 
substances. The study of this action has, he says, opened up 
an entirely new field of chemical research, which promises to 
yield much information concerning the fixation of nitrogen 
and other processes hitherto regarded as vital. The experi- 
menis made extend over no less than 40 years, and have 
already led to the total synthesis of acetylene, hydrooyanic 
acid, persulphuric acid, and other bodies from their elements, 
.And the fixation of the free nitrogen of the atmosphere upon 
vegetable substances in their natural state. The principle 
underlying the 120 different experiments of the new series is 
that of sending & silent and invisible discharge through the 
substance, or mixture of substances, enclosed for the purpose 
in an annular or other space provided with metallic electrodes, 
and fed from a rapidly interrupted induction coil. The 
substances dealt with include carbonic oxide, hydro-carbons, 
alcohols and their ether derivatives, aldehydes, acids and 
nitrogen compounds, but exclude all substances containing 
elements beyond carbon, nitrogen, oxygen and hydrogen. 
The results obtained are too numerous to specify. But it 
‘appears that a new kind of electro-chemistry, equal in import- 
ance perhaps to the older pyro-chemistry, has been discovered, 
and proniises to yield results as varied and as interesting. 

[BERTHELOT, Ann. Chim. Phys. 16, 1899.] 


Cause of Annual Magnetic Variation.—The method of plotting 
magnetic variations by vector diagrams was first employed by 
Lloyd and Airy; but Bezold showed that they should be 
oriented by the astronomical instead of the magnetic meridian, 
and that, if this were done, the regularities of the diurnal 
variation were obvious on inspection. "The end of the vector 
representing the horizontal intensity describes a closed curve 
for the diurnal and annual variations G. Schwalbe gives 
an exact method for eliminating the diurnal period 
and the secular variation, and so obtaining the annual 
periodic variation pure and simple. On calculating this 
quantity for various stations it is found that in the 
northern hemisphere the westerly declination and the 
horizontal intensity show a maximum in summer and a 
minimum in winter, while the reverse is the case in the 
southern hemisphere. The simultaneous increase of the 
declination and of H from winter to summer only admits of 
the interpretation that the north-seeking pole of the needle is 
influenced in summer by currents flowing below the surface of 
the earth from east to west, or above the atmosphere in a 
contrary direction. At the same time the vertical force 
undergoes a decrease, and the north-seeking pole tends to rise 
from the ground. This shows that the currents which 
produce the annual periodic variation pass along the upper 
limit of the atmosphere. 

[G. ScHWALBE, Berl. Phys. Ges. Verh., 17, 1898.] 


Calculability of Electrolysis—The mechanism of the 
** passage of an electric current has been most successfully 
investigated in the case of dilute solutions, where the 
conditions are of extreme simplicity. When the current 
passes through a solution containing two electrolytes, it is 
conveyed, according to the dissociation theory of electrolysis, 
partly by the free ions of the one and partly by those of the 
other, according to the number of free ions of the respective 
electrolytes, and their velocities in the direction of the current. 
J.G. MacGregor attempts to calculate the results of electro- 
lysis in solutions containing two electrolytes with one ion in 
common. He shows that in the case of solutions containing 
HCl and a NCI, the only case in which the test can be quite 
satisfactorily made, it is possible to make a complete calcula- 
tion of the transference ratio, i. e., the ratio of the numbers of 
equivalent gramme.cations of the two electrolytes transferred 
across a section of the cell by a current, and as complete a 
calculation as the data will admit, of the total amount of the 
two cations appearing primarily at the cathode. Certain 
differences, however, between the observed and calculated 
values give rise to a suspicion that there is a mutual interaction 
between the cations of the respective electrolytes by which the 
cation with the greater velocity is somewhat retarded, and the 
cation with the smaller velocity accelerated. 

[J. G. MacGREGOR, Trans. Roy. Soc., Canada, IV. 3, 1898-99.] 


An Electric Thermostat.—The thermostat used at the 
Reichsanstalt is described by R. Rothe. It is electrically 
heated, and may be employed as a liquid bath up to a tempe- 
rature of 800deg., and as an air bath up to, say, 550deg., 
where glass begins to soften. The points aimed at in its 
construction were the possibilities of imparting to the bath 
in a very short time a definite and constant temperature, 
equal throughout the bath, of observing the thermometers 
when quite or nearly quite immersed, and of exposing them 
all to the influence of the heating and stirring under identical 
conditions. The liquid used is either petroleum or olive oil. 
It is heated by a constantan coil filling up the central 
portion of the cylindrical heating chamber. As the liquid is 
non-conducting, the wire may be left bare, and the heating is 
therefore very rapid. The liquid is sucked down through the 
coil by a stirrer consisting of two propellers mounted on a 
shaft driven by an electromotor. The sucking down of the 
liquid is found to take place without producing waves on the 
surface. The thermometers are arranged in a circle and 
inserted through holes in the cover. The constancy of the 
temperature is practically perfect. It may be, for instance, 
maintained at 150deg. for 10min. within 0-Oldeg. The con- 
sumption of energy is 95 watts at 100deg. and 320 watts at 
200deg. 

IR. ROTHE, Zschr. Instrumk., May, 1899 
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| ! i ge thi be covered by a single 

METHODS OF DETERMINING THE FREQUENCY OF ferk ig werf Ifen. R 
ALTERNATING CURRENTS. A third method that has many advantages employs the 
BY CARL KINSLEY, M.E., A.M. resonance of an air column as the frequency indicator. : A 
| telephone is made to respond, either directly or by induction, 
The engineer may wish to obtain a cyclical variation of the to the alternating current. It is found that the fundamental 
speed of an alternator; or possibly the exact determination of | of the telephone has a periodicity equal to that of the alter- 
the changes of speed due to sudden variations of load may be | nating current. There are also present all of the harmonics 

of great importance. An experimenter with alternating cur- | in succession up to the thirty-fifth, in some cases. l 

rents always needs immediate and correct values of their | Fig. 1 will show how an air column may be made to 
frequency. It will be of interest to give a review of the respond to these notes. (A 1:5in. drawn brass or glass tube 
methods that have already been used, and to suggest a new ! is used. Internal diameter = 9:15cm.) From the observed 


Fic. 1. 


error of less than 4 of 1 per cent. city of two successive harmonics. The greatest common 
The first method one considers is that of a synchronous | divisor of the periodicities will be the frequency of the funda- 

motor and a speed indicator. If the timing is done with à | mental, which is the frequency of the alternating current. 

watch there is an unavoidable error of at least 2 per cent., | As an illustration :— 

and the value obtained is the total number of revolutions for, Temperature 25° C. 

say, half-a-minute instead of the instantaneous value. A 


second method is one that has been employed by Prof. S. P. Length giving resonance. Frequency of the harmonic. | —— 

Thompson.* Several turns of wire are placed about the wire 7 19. | EE 
i 191 | 420-0 | 1 

carrying the alternating current. A hand telephone connected 16:5 | 480:0 i 2 


to these turns then gives a note which has twice the periodi- 
city of the alternating current. If a tuning fork of known | The greatest common divisor is 60. Hence the alternating 
period, which is about the same as that of the alternating | current has 60 periods per second, or 7,200 alternations per 
current, is now sounded near the telephone, there will be heard min. No. (1) is then the 7th and No. (2) the 8th harmonic.* 
a succession of beats which in number will equal the difference | After the number of a harmonie is known, then it can be 


method that is easy to use and that may be employed with an | lengthsof the air column find from the curve, Fig. 2, the periodi- 
| 
| 


Fic. 3. 


in frequence between the telephone and the tuning fork. For | used alone to determine the variations in the frequency of the 


instance, let the alternating current. This method can be used with an 
f=number of complete vibrations per second = 240. accuracy of $ of 1 per cent., and is of great service as no 
b = number of beats per second = 2. preliminary calibration of apparatus is needed. It is incon- 
n = telephone frequency. venient in that the temperature must be taken, and being 
p — alternator frequency. a sound method upon the skill of the observer depends the 


Assume that the frequency of the fork is less than that of Accuracy with which it can be used. 
the telephone. With a little practice it is easy to tell whether A fourth method is one proposed first by Profs. Ayrton and 
the frequency is greater or less. Perry. This includes an iron wire that is set into resonance 
— fb 249 by an electromagnet which is energized by the alternating 
inr p 21 1 10d , current. The periodicity of the wire can be varied by 
p=ni2=121 periods per second. changing the stretching load. Fig. 3 shows an arrangement 
The difficulties with this method are that the forks of suf! ³ðVĩ ĩöĩê?9᷑ʃ?ʒ ]ĩ?êĩ5? — — 


: : . * A more complete discussion of this method, giving correction tables 
ciently slow period for the frequencies now commonly used . 


for various temperatures and sizes of tubes, I have published in the 
„ Phil. Maq., April. 1898. : 
Pror, Phys. Soc., Vol. XIV.. p. 270. t See Zhe Elcctrician, Vol. XXIII., p. 219. 
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of the apparatus. The period of the vibrating wire can be magnet. The periodicity of the rod can be computed from the 


obtained from the equation* equation.* _ 221? 
28 : Vm 
t= = 9l Tr , . . . . LI LI 1 
E d Q) S length of the bar in cm, 


k — radius of gyration, 
7 = thickness, 7? =: 1272, 
b depends on the material of the bar, 


t=time of one complete vibration in seconds, 
length of the string in centimetres, 


r=radius of the string in centimetres, m isan abstract number. 
5= density of the material, This equation may be written— 
T =stretching load in dynes. t= y BI/T. 


Fia. 4. 


la | 
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Some of the diffieulties accompanying the use of this 
method are mentioned by Lord Rayleigh. The periodicity 
cannot be determined with precision without a refinement 
of apparatus and manipulation—including temperature deter- 
minations and calibration of the wire—that makes its use 
inadvisable. 

A fifth method f was proposed by Mr. Albert Campbell, who 
used a vibrating iron strip, whose periodicity was varied by 
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For band iron rods, /B = 1:459 x 105. 
For tool steel I have found the value 
t = 1.008 x 1077/7. 
In order to get absolute values it is necessary to determine 
the constant as is explained in connection with the following 
method : 

The constants for iron are very nearly the same for different 
specimens, while in the case of steels they vary widely. If 
exact values are desired itis not sufficient to use the equation, 
but the periodicity must in the first place be determined 
directly for varying lengths on account of the uncertainty in 
regard to the modulus of elasticity. By this method deter- 
minations cannot be made quickly, as the changes of length 
must be made with great care, for the least difference in the 
way in which the bar is clamped makes a large difference in 
the periodicity of the bar. The position for resonance must 
be sought for with great care on account ofthe effect of small 
changes of length. A bar 5:36cm. long, 0:056em. thick and 
0:94em. wide will have a periodicity of 16,100 periods per 
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l. Length of tube in em. - 
- 


13 


360 400 440 480 520 560 600 640 680 


Periods per Second. sye A change i in length of only 0:007cm. gives a change 
Fia. 2. f 1 of 1 per cent. in its frequency. 
o ds sixth method is one that I have been using for about 


changing its length. Fig. 4 gives his arrangement of |è year and I find it free from most of the difficulties and errors 


apparatus. The length of the strip was changed until the ofthe preceding methods. A flat iron bar is made to vibrate 

rod vibrated in synchronism with the alternating field of the in unison with the varying field of an electromagnet energised 

| DY ONS alternating ͤ Thi hosompHshad by vargiue 
* “Theory of Sound,” by Lord Rayleigh, Second edition, p. 180. "v Theory of Sound," Second. edition, p. 273. 


+ “Theory of Sound, » Second edition, p. 184. | T “Theory of Sound," Second edition, p. 274, gives the equation for 
4 Phil. Mag., August, 1896.0 steel bars tz 1: 182 x 10-°22/T. 
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the periodicity of the bar by means of a non-magnetic rider.“ 
Fig. 5 shows the arrangement of the apparatus. The principal 
advantages are seen to be: 1. The invariable condition of the 
bar on account of its unchanged length. 2. The sensitive- 
ness of the resonator can be changed at will by varying the 
mass of the rider. 8. The adjustments can be made with 
such rapidity that practically instantaneous values of the 
periodicity can be obtained. 4. The determination can be 
made without special skill with an error. of less than } of 1 per 
cent. I have found that thin rods are most easily used. If, 
then, a rod of band iron is employed 7-7cm. long, lem. wide 
and 0:056em. thick, with a rider of 0:27 grammes, then Fig. 6 
will show the relation between the distance of the rider from 
the fixed end of the bar and the alternations per minute of the 
alternating current. If, for instance, the rider stood at 6cm. 
when the rod was vibrating synchronously with the alter- 
nating current, the frequency of the current would be 7,195 
alternations per minute. The difficulty that accompanies the 
use of this method, in common with the two preceding, is 
caused by the trouble necessary to get the calibration curve 
for the particular rod being used. The curve may be obtained 
either by calculation or experiment, as follows. For the 


lateral vibration of a bar loaded at the end Lord Rayleigh 


6900 1000 7100 7200 7300 7400 7500 7600 7700 7800 
Alternat ions per Minute. 
FIG. 6. 


proposes the equation which was obtained by means of a series 
of approximations.t 
EX S (m 4 38 ) 
p? 3904 lou ow 
p - number of complete periods per second. 
| —-length of bar in centimetres. | | 
q = (Young's modulus) modulus of elasticity. 
x — radius of gyration of the bar about an axis perpendicular 
to the plane of bending. 
h= width of the bar in centimetres. 
w = cross-section of the bar in square centimetres. 
m = mass of the rider in grammes. 
p — density of the material of the bar. 
If the rider is not at the end of the bar, the equation may 
, "TO : 30. P 3. 
be Wart " maT 140 JT e 
r = distance of the rider from the fixed end of the bar. 


Also let 7 — thickness of the bar in centimetres. Then 


$= 1 48 
K e s S 


t time of one complete period. 
For iron bars the equation becomes 


4 
NE oos 5 REM 
7" 


(2) 


(3) 


en — . ñ—ñ— — 
* Since writing this Paper Í have found that Profs. Ayrton and Perry, 
while using the vibrating string method, suggested that a magnetic tongue, 
whose moment of inertia was varied, could be employed. This method 
was apparently neither used nor further considered. 
t * Theory of Sound,” second edition, Vol. I., p. 289. 
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The values of A and B will be given, and then, for any 
particular bar using a single rider, the equation may be written 


2 CY K. (4) 


I have experimentally verified the equations determining 
the time of a period, t, by autographie chronographic records.* 
The experimental work is too extensive to be given in this 
Paper. The results are of great interest, as they give the 
modulus of elastieity of bending, instead of Young's modulus, 
which is usually employed. 

It is sufficient to say that the period of vibration of every 
bar can be obtained from equation (3) for all values of m, r, h, 
and l, as soon as the constants A and B have been found. 
The error due to the approximations is, not greater than 
vo of 1 per cent. Band iron is a convenient material, and for 
the four specimens tested, varying in thickness from 0:0285 to 
0:115em. i 

A 1.17 K 10— B= 213 10 A/B=0:549. 


The ratio A/B is independent of the modulus of elasticity, and 
consequently it can be employed in the experimental deter- 
mination of the constants for the particular rod that is to be 


used. If, for instance, we consider the rod mentioned in con- 
nection with Fig. 6. When no rider is used (ro) it is found 
that 


t20:01540sec. t2=K=2°389 x 10%, 


From the preceding equations it is found that Cof equation (4) 
can be obtained by substituting in the following equation the 
dimension of the rod being used, as follows :— 

0—0:549 P" = 1-80 x 1077. 
hi^ 
Equation (4) becomes 

t=1:80 x 10-7 r3 +289 x 10-74 . . 


The alternations per minute = 120//t. 

Equation (5) was thus used in getting the calibration curve 
given in Fig. 6. A curve such as Fig. 6 can then be plotted 
after one determination of the time of vibration of the rod. 
A scale length of the rod, if it is desirable, can be graduated 
to give directly the frequency. Upon the accuracy of this 
determination will depend the absolute accuracy of the 
frequency determinations. If relative values are of the most 
importance it will be sufficient to use band iron, and to employ 
the constants A and B as given, in finding the constants C 
and K of the equation (4) which is to be employed. The 
sensitiveness of the vibrator depends on the mass of the rider 
used and its distance from the support. The values given in 
connection with Fig. 6 will show the proportions I have found 
well suited to the conditions met in practice. It is easy to 
employ this method with an error of less than 4 of 1 per cent., 
and so the frequency may be determined with a precision 
equal to that of the other instruments used in experimental 
work with alternating currents. 


(5) 


m E E ...... — 
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THE RIKER SYSTEM OF ELECTRIC MOTOR CARS. 


For some time past there have been in use in the United States 
a number of electrically-propelled vehicles of various types 
constructed on what is known as the Riker system. As this type 
of vehicle is now being introduced into this country by Messrs. 
Shippey Bros., and is actually being manufactured on a compara- 
tively large scale at the McKenzie Carriage Works at Lambeth, 
some description of it may be of interest to our readers. The 
accompanying illustrations show the general construction of some 
common forms of the vehicles. A light steel tubular frame serves 
as a motor truck, and is usually carried on wheels fitted with 
pneumatic tyres. The motor is attached to the rear driving 
axle, which it controls through differential gearing, allowing of 
an easy and safe turn at a comparatively high speed. The 
motor is of the enclosed type shown in Fig. 2, and is 
made in sizes from 1 kilowatt, weighing 80lb. and running 
at 1,200 revolutions per minute, up to 3 kilowatts, weighing 
285lb., and running at 800 revolutions per minute. The smaller 
motors are for 40 volts and the larger for 80 volts, though in special 
cases we understand the car batteries are built for 100 volts, and 


* Physical Review, March, 1899. 
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the motors accordingly. Various types of batteries are being used 
on these cars, and the cars we had an opportunity of inspecting 
were equipped with such well-known types as the Chloride," 


to the car controller cuts out the battery immediately it is fully 
charged, thus enabling the operation of charging to be carried out 
by a quite unskilled person. The usual form of controller is of 
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. Fic. 1.—" RIKER ” COMMERCIAL PHeroy. 


E.P.S. and the Headland batteries. The batteries are stored in 
the car body, and are thus preserved by the springs of the vehicle 
from shocks and vibration due to irregularities in the road, &o. This 
chamber is usually provided both with a door at the end and with 
& flap at the top, so that the cells can be easily inspected. In order 
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Fie. 2.—“ Riker ELROrRIO VEHICLE Motor, wrra Cover REMOVED. Fic. 3.—“ RIKER” ELECTRIC VICTORIA. 
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Fia. 4.—5-Passencer “ RIKER” MOTOR CAR. 


to parri d the battery, connection is made by means of a length 
of flexible cable and a socket, with a protected contact plug at the 
bottom of the car body. An ingenious automatic device attached 


simple construction, and not liable to get out of order. It is 
arranged for three or four grades of speed in the forward motion 
and two grades in the reverse direction, together with the use of 
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the motors as à brake for emergency purposes. The ordinary 
brake consists of a steel band on a hub carried on the rear axle, 
the wheels being free in order to prevent excessive wear on the 
tyres. Use is naturally made of the electric current to run the 
headlights, &c., of the vehicle, and all the cars we examined 
were well supplied in this respect. "The controlling and running 
of the vehicle seems a very expeditious and simple matter. 
For example, in the two passenger electric Surrey, the 
driver holds in one hand a lever which serves to steer 
the vehicle, and in the handle of this lever is the push button for 
ringing the electric alarum bell. With the other hand he holds 
the controller handle regulating the direction and speed, while 
with one foot he works the band brake. In front of him, on the 
splash board, is an instrument with two dials, the one indicating 


the output of the battery, the other the voltage on the motors. 1t. 


is scarcely necessary to say that the controller operates the motor 
by a series-parallel arrangement of the cells of the battery. 

In conclusion, we may give some actual examples of these 
vehicles, For instance, Fig. 3 shows the electric“ Victoria," a 
vehicle which has a wheel base of 63in. and a tread of 50in. Its 
total weight is 1,8001b. The equipment is one motor of 13 kilowatt, 
and a battery capable of a 25 miles run on the level per charge. 
The controller gives three speeds ahead and two backwards, the 
maximum speed being 12 miles an hour. Fig. 1 shows the 
„commercial phaeton,” a vehicle weighing 1, 600lb. The equip- 
ment of this vehicle is substantially the same as that of Fig. 2, and 
it is capable of the same performance, Fig. 4 is a much heavier 
type, and will carry five passengers. Its weight is 2,7 001b. and its 
maximum speed 16 miles an hour. The motor is rated at 2 kilo- 
watts, and the battery will run 25 miles on the level per charge. 
The wheel base of this vehicle is 7 4in., and the tread 56in. 


— 


MR. H. F. PROC TOR S PRESIDENTIAL ADDRESS 
BEFORE THE MUNICIPAL ELECTRICAL ASSO- 
` CIATION.* E 


We are met together to hold our Fourth Annual Convention, 
and, according to custom, I have, as your President, the honour of 
addressing you before we proceed to the real business of the 
meeting, the receiving and discussing of Papers contributed by 
members of the Association on subjects relating to, or aflecting, 
municipal electrical enterprise. 

As this Association has very little past history, there is corres- 
pondingly little food for remarks upon the subject of its completed 
works, I therefore propose to just touch upon some of the matters 
now in hand or requiring early attention. 

The primary object of this Association is to guard and promote 
the interests of municipalities in connection with electrical matters 
in general, this being brought about chiefly by the interchange of 
ideas and experiences. At such meetings as the present, we 
have the opportunity of discussing each other's ideas and generally 
enlarging our own, as well as enlarging or directing the minds of 
the public in general. 

We have a very full programme before us: it is a matter of 
regret that a longer period than three days cannot be allotted to the 
ordinary business of our meeting. Great good results from the 
meeting together of councillors and engineers interested in the 
development of electrical enterprise ; this alone is full recompense 
for the energy spent in the working of our Association, 

There are now 83 municipalities operating electric lighting 
works, and of these 61 have joined this Association, including 
most of the principal cities ; the total membership being now 208. 
The growth of this Association fairly represents development of 
municipal working. When our Association held its first convention 
three years ago, 134 local authorities had powers to work electrical 
undertakings, whilst now there are 235. During the same period 
the number of companies with such powers has only increased from 
64 to 81. The total capital expended by local authorities having 


works in operation is now about £5,000,000, of which sum 


£4,500,000 is at present represented by our Association. 

The scope of municipalities as traders is being more keenly 
discussed now than it ever has been before, but no matter what 
limitations may be made, it seems certain that municipal enter- 
prise will continue to increase as regards what may be termed the 
large monopolies, water, gas, tramways, electricity, and telephones. 
The action of the Government in connection with telephone matters 
foreshadows what would probably result if large schemes for elec- 
tric power distribution are also sanctioned. If later on such 
schemes should be allowed to proceed it appears likely that the 
companies would ultimately combine and form a huge monopoly 
like the National Telephone Co. In the case of public require- 
ments, municipalisation seems to spring up as the natural course 


* Delivered at Bristol, June 14, 1899. 


between the formation of huge monopolies and ruinous competition. 
Even where companies do not combine healthy competition is not 
secured, owing to the working being such as we have in the case of 
insurance companies, where a ring is formed, a tariff drawn up, 
and an end put to competitive tendering. When company work 
reaches the stage now arrived at as regards insurance, it is time that 
such work be municipalised or taken up by the Government, in the 
case of insurance I would advocate a Government department, the 
risks would be better divided and sufficient experts could be more 
easily retained. 

It is desirable that all public streets should be under the complete 
control of the public authority, including any works that are 
executed under their surface, more especially if the occasional or 
frequent disturbance of the paving is necessary in connection with 
such works. Under the main arteries of a large city, subways 
should be constructed for the passage of pipes and cables. Were 
all these under one control it is likely that such would be formed, 
but while the responsibility for the streets is divided between the 
local authority and two or three companies, it cannot be expected 
that such arrangements will be made. Where works are restricted 
to the district of one local authority, they should be in the hands 
of that authority. If they are spread over the whole country, as 
in the telegraph system, it should be in the hands of the Govern- 
ment. Ifthe works extend to the districts of two or more local 
authorities, they should, as far as is reasonable, belong respectively 
to the different authorities. 

It is often argued that a corporation or vestry cannot manage 2 
commercial undertaking as well as a private company, and that 
there is not the same continuity or even intensity of interest ; 
if this is so would it not point to the desirability of & change 
of system regarding the sppointment or term of office of the 
councillors or vestrymen. Speaking impartially as a consumer 
of electricity I would say, if the members of the corporation 
cannot manage the electric lighting, get rid of the members, but 
leave the electric light; but is it so? A company is not usually 
managed by the individual directors, though it may be by one 
of them, and a change on the board does not alter the tactics 
of the whole company so long as the actual managers remain. 
The same applies to working under a municipal committee, the 
actual management is, or ought to be, carried on by the 
permanent oílicial. It is possible, and even likely, that some 
slight change may occur in the committee every year or two, 
but the leading members usually remain for much longer 
periods ; the weakest point in the municipal management of 
electricity works at the present time is the unstability of the so- 
called permanent official, more appropriately termed the engineer. 
It is more important to a corporation than to a company that 
its official should remain during an extended time, for the very 
reason that changes are more likely to occur on the committee 
than on a board of directors, and yet how often these changes 
are allowed to occur in the case of electrical undertakings. 

The cause of this continual moving about is not difficult to 
trace. A few years ago, whenever a scheme of electrical equip- 
ment was required, a consulting engineer would be engaged who 
would probably be retained for some years after the permanent 
engineer had taken up his duties ; the most common practice now 
— judging from the technical press—is to advertise for the perma- 
nent oflicial at once, and require that he be capable of designing 
and drawing up specifications for the works; the salary 
attached to such an appointment would naturally be greater than 
that of an engineer engaged for superintendence only ; consequently 
many engineers will apply for the post advertised who have been 
appointed on the old lines, although they perhaps have at the 
time the whole responsibilities of the design of new works without 
such extra services and responsibilities being recognised. The 
common practice in many towns is that an official shall not receive 
increased emoluments unless he is in possession of an offer of an 
appointment elsewhere. 

Reference has been made to the fact that consulting engineers 
are not now so often engaged to arrange the preliminary portion of 
an undertaking as hitherto. In many instances this is ill-judged, 
as in the case of undertakings where there is no reasonable 
prospect of great development at an early date the services of a 
permanent ofticial with really yood qualifications cannot be reason- 
ably obtained ; it would therefere be much better that an expe- 
rienced consulting engineer should be employed. 

The more difficult instance is that of a municipality owning an 
electric lighting undertaking and a tramway to be converted or 
constructed for electric traction. The tramway engineer, if such 
exists, wishes to keep the whole of the works in his own hands, 
and the consulting engineer cannot shut his eyes to the fact that if 
he advocates a system distinct from the existing electrical under- 
taking he will probably be engaged to carry the scheme into effect. 
But if he expresses a decision in favour of combining the electric 
traction with the electric lighting works, his share in the organ- 
isation of the new system is likely to be very much less, and his fees 
will be affected in a similar manner. On the other hand, if the 
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municipal electrical engineer be consulted he may be slightly preju- 
diced in favour of a combined system, but not necessarily so, as 
there should never be more than one chief electrical engineer in 
the same area, and thus the electrical section of the works, whether 
they be lighting, tramways, or power distribution, should in any 
case come under the one man. The solution of the difficulty seems 
to lie in the direction of the employment of the consultant on a pre- 
arranged scale, such not being dependent in any way upon the 
combination, or otherwise, of the systems. A scale of fees, based 
upou the miles of track to be equipped, would be as fair and 
workable as the existing payment by cominission on the amount 
expended. At the same time this would not be conducive to 
excessive expenditure, as is the case with the existing scale. The 
same principle might with advantage be applied in connection with 
other works such as buildings, with a view to economy as regards 
capital outlay. : 

Turning to the question of revenue charges, there is a great deal 
to be learned from a careful analysis of the working of under- 
takings which cannot be abstracted from any existing tables 
or other publications. We are all required to make returns 
to the Board of Trade, showing the results of our annual 
working on similar lines; but these returns do not go far 
enough to be of much value to the engineer as regard details, 
and, unfortunately, the Board of Trade do not tabulate and publish 
the returns so made. In returns published certain works are 
shown as having attained excellent results in one or other detail of 
costs, but there are no direct means of discovering how the results 
are arrived at. In one case fuel may cost next to nothing, and in 
another it may be charged at too high a price. Either of these 
errors may arise when fuel is obtained from the corporation gas 
works. The question being how much of the expense can be fairly 
allotted to the gas works and how much to the electrical. Under 
the heading of management there may be next to no charge for 
accountancy, expenses, &c., these being under the control of the 
city cr borough accountant's department, and, perhaps, charged in 
with rates and taxes or not charged at all. In one instance where 
an undertaking made a record during its first year of operations 
the results were aided by charging practically the whole of the 
chief's salary and a considerable portion of the assistants’ to capital 
on account of extensions that had been carried out. On the other 
hand, there are many instances where the supervision of capital 
works is entirely charged to revenue. It is an unfortunate fact that 
the record-making stations have not generally been those whose 
supply is praised for its regularity, and the detailed records keptare 
very meagre. The log sheets, as a rule, contain little information 
of real value, whereas they should be the principal source of 
information and subject of analysis. The council of this Associa- 
tion has made one fruitless attempt to get a table compiled that 
would meet the want felt. Another attempt will shortly be made, 
when it is hoped that the general body of members will respond, 
not only by supplying data regarding their own works, but by 
offering suggestions for the improvement of the forms issued. 
There is doubtless à considerable amount of labour involved in 
collecting the information required, but this is slight compared 
with the benefits derivable. 


A task which this Association should take in hand at an early 
date is that of drawing up a scheme for the appropriation of charges 
under the headings appearing in the Board of Trade returns, and 
such sub-headings as seem desirable. 


Though we cannot look back upon great achievements, an 
important reduction of fire insurance rates has resulted from the 
efforts of the Association, but taking into account the very small 
amount of inflammable material used in up-to-date works, the 
rate ought to submit to a further considerable reduction. Insur- 
ance companies would do well to turn their attention more 
carefully to the question of the wiring of private premises. This 
Association, instead of drawing up wiring rules, as was originally 
proposed, has joined the Institution of Electrical Engineers in this 
matter, but little has been said as to the method of ascertaining 
whether attention is paid to the rules in individual instances. 
When reading a Paper before the Bristol Insurance Institute, 
about six years ago, I advocated the appointment of an inspector, 
or inspectors, by insurance companies jointly, such inspectors to 
supervise electrical installation work during progress, the fees being 
paid by the different companies in proportion to their respective 
interests in the buildings inspected. Such appears to me to be 
the most reasonable way of safeguarding at once the consumer 
and the insurance company. At the present time, the usual 
practice is for the cheap wiring installer to persuade the consumer 
that the insulation test taken by the corporation (or supply 
company) is sufficient guarantee of good work, whereas it affords 
little or no protection whatever, and is often taken merely to 
fall in with the Board of Trade regulations, which require the 
suppliers of electrical energy to be satisfied that there is not 
excessive leakage on a consumer's premises. 

The Board of Trade, as you are all aware, has recently intro- 
duced a Clauses Bill before Parliament with reference to electric 


lighting. The avowed object of this bill is merely to save the 
frequent reprinting of exactly identical matter by codifying model 
clauses ; there are, however, some alterations from the existing 
model form, For instance, there is a rearranged clause excluding 
the month of August from all consideration in the service of 
notices upon the Postmaster-General Though why Post Office 
holidays, to the extent of one month, should be allowed for in an 
electric lighting bill is not quite clear. On first hearing of the 
existence of this Clauses Bill, a sub-committee was appointed to 
consider the same, and report to a special general meeting of this 
Association, if necessary. It was subsequently thought desirable 
to approach the Board of Trade with a view to certain amendmenta. 
Although they have been approached by the town clerk of one of 
our largest cities, by this Association direct, and by 4 member of 
Parliament, the Board of Trade decline to receive a deputation, or 
consider any amendment of the Bill, as they consider the slightest 
alteration would probably lead to its rejection for this session. 
They have at the same time pointed out that all amendments may 
be made in each of the special orders as hitherto. 

The passing of this Bill would make it much more difficult to 
get any desirable amendments authorised by Parliament, whilst 
there would be little gained by any one. It were well, therefore, 
that the Bill should be thrown out until such time as it can be 
presented in a complete condition, dealing with all matters 
requiring reform. In the meantime we should all carefully consider 
the matter, that we may be prepared to deal with the whole 
question when it comes up again. Partly from lack of time it was 
in the present instance considered expedient to let the lesser items 
drop, devoting our energies almost exclusively to the insertion of 
a stand-by clause. 

The question of the period allowed for the repayment of loans is 
one requiring early attention. There is a great diversity in the 
practice in different places, and the term authorise varies to an 
extent which is extraordinary when taken in conjunction with the 
fact that the loans are works having a similar character of 
permanency. For instance, for depreciation and sinking fund, 
Glasgow sets aside at more than 20 times the rate per cent. 
provided by the Belfast Corporation. The most usual period 
allowed by the Local Government Board is 25 years, this being a 
very much shorter period than is usually authorised by other 
authorities, The average annual amount set aside for electrical 
works by provincial municipalities being two and a-half times greater 
than that provided by the different metropolitan authorities, it 
would be well that the Act should define the period over which any 
loans authorised are to extend, having regard to the permanent 
nature of the undertaking, and to the arrangement that the value 
of the works shall be maintained from revenue. 

In deciding the period of repayment, the Local Government 
Board take into consideration the life of the particular article in 
which the capital is to be expended ; but thisis surely an erroneous 
principle, as it makes provision for the replacing of worn-out 
material from further capital, a method which certainly cannot be 
commended, and is not, I believe, practised. Provided the works 
are properly maintained, the whole system must have one degree of 
permanency. There ought, therefore, to be no difficulty in coming 
to a decision as to the term of years applicable to the repayment of 
loans for all electricity works used for similar purposes. Whatever 
term be authorised, the first repayment should not fall due during 
the first year or two years after the loan is contracted, for it is the 
evident intention of all parties concerned that the undertakings be 
self-supporting, and under the present system of making the first 
half-yearly or annual repayment within a year of the money being 
raised, there must be a call upon the local rate, since the first 
instalments fall due before any revenue can be earned. 


I have one other matter to bring before you, in which I trust 
you will all take a personal interest. At the suggestion of your 
past President (Mr. Wordingham) a benevolent scheme has been 
prepared. Through the kindness of the Institution of Civil 
Engineers we have modelled our scheme upon that of the older 
institution. The fund to be raised is for the assistance of persons 
who have been members of this Association, or of their families. 
The fact that such a fund is not immediately required to be drawn 
upon renders this the most appropriate time for its inauguration, 
While we are young and vigorous we should lend such support 
as our means will permit to a fund in the interests of those who 
labour in the same field as ourselves. 

The particular branch of the profession to which we belong, 
even at this early stage of its existence, is over-crowded. It is 
difficult to enter, as in addition to a scientific education, an 
apprenticeship to engineering should be served before entering a 
generating station even in the capacity of a pupil or improver. 
Not only does this mean the payment of a premium twice during 
the course of training, but what is much more serious, the 
occupation of a considerable number of years, at the end of which 
the individual is at best only qualified for a position of charge 
engineer. For this position the salary at first would not exceed 
£2 a week, perhaps even less, and therefore there are likely to be 
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many in the ranks who cannot make adequate provision for 
misfortunes which may come to them. Under the scheme at present 
arranged an annual subscription of 53. will secure one vote at all 
meetings, I should much like to be able to announce before the 
close of our meeting this morning that every member present had 
undertaken to subscribe a£ least bs. annually (which sum, I would 
point out, is only about one penny per week) Though the 
disbursements are limited, the source and amount of subscriptions 
and donations is in no way controlled. 

In conclusion, I beg to express the desire that from our gather- 
ing this summer you may all reap instruction, pleasure, and health. 
There is, I think, no more fitting opportunity than the present 
for me to mention that the thanks of the Association are due not 
only to those whose hospitality we are accepting. but to others 
who have extended invitations which we would most gladly have 
taken advantage of, had time allowed, amongst whom I may 
mention the corporations of Cardiff, Exeter, Newport and Taunton. 


MUNICIPAL TRADING.* 


BY COUNCILLOR GEORGE PEARSON 
(Chairman of the Electrical Committee of the Bristol Corporation). 


The question of municipal trading occupies now and has for some 
time past occupied some considerable share of public attention, but 
by no means more than the importance of the subject justiſies, and 
in writing upon this subject to-day a writer must be prepared for 
considerable criticism, both from critics anxious for truth as well as 
Írom those who are not. I purpose, therefore, examining carefully 
the history of the question as evidenced by the reports of the Local 
Government Board, and giving, so far as possible, some figures which, 
I trust, may be found fairly reliable. The earlier loans were granted 
under the Public Health Act, 1848, and £2,956,178. 6s. 8d. was 
borrowed under this Act up to the year 1858. Up to December 31, 
1871, a total of £10,587,106. 7s. 11d. had been borrowed, and, as 
showing the views of the Local Government Board of that date on 
the amount of the loans, I quote the following paragraph from their 
report of the year 1871-72 :—“ The increase in the amount of these 
loans from £260,905 of 1858.the year in which the Local Govern- 
ment Act was passed, to the £1,212,890 of 1870-71, is very remarkable.” 
At the present date figures such as these would pass without comment. 

In the year 1872 the Public Works Loan Comissioners were 
authorised to lend upon the recommendation of the Local Govern- 
ment Board to urban and rural sanitary authorities, and the rates of 
interest were fixed— 

For loans of 30 years £3 10 per cent. 
: ORI M NIE „% HAMA 15 , 
» 50^ us siecle ———— a 40 , 

The year 1879-80 is interesting to the Association I am now 
addressing, because it is the first year in which the Local Govern- 
ment Board reports Corporations having obtained power to borrow 
for the manufacture and supply of electric energy. The Corporations 
obtaining these powers were Leicester, Nottingham, Over Darwen and 
Liverpool. The period of repayment fixed was in each case restricted 
to 10 years. In the report for the years 1890-91 the Local Govern- 
ment Board for the first time gave the total amount of the out- 
standing loans of local authorities. The amount up to the year 
ending March, 1889, was £195,442,397, but no particulars are given 
of the remunerative and unremunerative debts. The Local Govern- 
ment Board in their report for the year 1892-93 gave a statement of 
the loans in a tabulated form, from which we can ascertain the various 

urposes for which the loans then outstanding were incurred. I 
have added the corresponding figures from the report of the years 


1897-98. 
Table I.t 
Report 1892-93. Report 1897-98. 
— Year ending Year ending 
March, 1891. | March, 1896. 
Gas kf ³ĩ ORE 88 214, 991,197 817, 162,143 
Public buildings, offices, &c. (not in- 4,515,707 5,082,029 
cluded under other headings) ......... 
Artisans’ and labourers’ dwellings 5,814,055 4,487,573 
improvement 
Electric lighting and supply ............... 56,942 1,942,773 
ST YAM WAYS 25s cin cb pests ĩ eani 1,317,555 1,604,412 
Private improvement works . 940,969 | 1,150,299 
Thames Tunnel (Blackwall) ............... - 1,006,582 
Public libraries, museums, &nd schools 489,693 805,995 
of science and art.............. . 
Fire brigades.........ccscscsscssesetscecennceses 489,741 151,966 
Ill ĩ cuepetese ti uda 46,095 30,778 
Total amount of loans for all purposes... | 201,215,458 243,209,862 


* Abstract of a Paper read before the Municipal Electrical Association, 
June 14, 1899. 

[t Only some of the items of Mr. Pearson's table are reproduced here.— 
Ep. Z.] 


But this return is deficient in one important particular, as it gives 
no figures showing the annual repayment of principal due for the 
time being, but I think we may, with safety, assume such repayment 
would not be less than one per cent. per annum. Averaging the 
whole of the loans this would show an annual contribution to the 
sinking fund of £2,432,000. I regret I have no authoritative figures 
on this point. 

Let us consider the growth of municipal trading, which will be 
best seen from the growth of municipal indebtedness, by means of 
which municipal trading has been rendered financially possible. The 
loans to municipalties outstanding in the year 1875, amounted to 
£92,820,100. "These outstanding loans had grown in the year 1895, 
to £235,335,049, an increase of £142,514,949, being an increase at the 
rate of 153:5 per cent. for the 20 years. This increase of local 
indebtedness exceeded the decrease of the national indebtedness by 
430.568, 133. I see from the report of the Local Government Board 
for this year that in the year ending March, 1896, the National Debt 
has sunk to £648,474,143, as against £656,998,941 in the year 1896, 
a decrease of about £8,000,000 in the year, whilst the local indebted- 
ness has grown to £243,209,862, as against £235,335,049 in the year 
1895, being an increase of about the same amount, and the debt in 
respect of the gas, water, and dock works has grown in the year 1896 
by £1,524,774, and stood in the end of that year at £95,205,199, 
being £2,385.099 more than the entire municipal indebtedness 
of the year 1875. The electric light figures are very instructive as 
showing the growth of municipal trading in electric current. Up 
to the vear ending March, 1895, £1,378,818 only had been invested 
in these undertakings by local authorities, whilst I find that fifty 
local authorities own their electrical undertakings,* and I estimate 
the capital authorised to be invested up to the year ending March, 
1897, at £4,000,000, and think by this time the sum has grown to 
nearlv £5,000,000. 

At first sight the amount of the local indebtedness may appear 
large, but an analysis of these figures shows that having regard to the 
work done this is not the case. À large sum may more approximately 
be called commercial investments by municipalities, for we find in 
March, 1896 :— 

The provision of waterworks was answerable for 


Keb 8 £45,144 657 
Harbours, piers, docks and quays ............ ...... se. 32,898,599 
Highways, street improvements and turnpike roads.. 30,277,678 
Gasworks: c uesek cosi an Eri Fa e ERES oua 5 17,162,143 
Markets sto eoteoxstos sae ⁵ĩðſ RE sg QU eR usu c ea ae 5,808,700 
Advances to Manchester Ship Canal ................. ... 5,127,980 
Artisans. d wels o Enea carinii 4,487,575 
ĩö;ʃ ⅛⁰mA ĩ ł IRAE Eoo eO EVI ieda ups 2,734,962 
Electric ligitin———Uᷣ4h¼ẽE——UG4ũ4—1'e gt 1,942,773 
Tamm ⅛ðù yd 8 1,604,412 

Showing a total aobb t £147,189,277 


to have been invested in works more or less of a productive character, 
earning in the majority of cases an income competent to repay the 
instalments of principal becoming due in addition to the interest 
payable in respect of the loans. Bristol had on March 25, 1898, 
an indebtedness of £3,290,521. 18s. 8d. made up of the following 
amounts :— l 


Urban district council loans «eene £780,465 2 7 
Borough fund..........cccsescsseenercncee nnne 542,859 7 10 
( ³oWümA K 4 QUE ES 2,167,217 8 3 

llf‚* 8 23, 290,521 18 8 


It would be unfair to assume that this indebtedness represents an 
unremunerative fund, the interest and sinking fund of which 
falls on the shoulders of the ratepayers. The large liability in 
respect of docks is,in a degree though not entirely, self-aupporting, 
and the debt of about £200,000 incurred for the purpose of the 
manufacture of electrieal energy represents an absolutely remunera- 
tive investment of capital, which to-day yields a profit, in addition 
to paying the interest on the prineipal borrowed, and also the yearly 
instalment of principal repaid in respect of this loan. 1 Some further 
figures on this subject have recently been issued by the Local 
Government Board in the shape of a return of the water, gas, tramway, 
electric lighting, and other reproductive undertakings carried on by 
municipal boroughs.? 

All friends of municipal trading will thank Sir Henry Fowler for 
moving for this return, although his motives were not, I think, to 
prove the case of municipal traders, as is done by it. Ana 
annual profit of £3,613,668, on a capital of £88,152,595, is not a bad 
return. It is impossible to go into details in a Paper such as this, 
and 1 would, therefore, recommend all who disapprove, as well as 
those who approve, of municipal trading, to carefully examine this 
last return of the Local Government Board, and examine the figures 


[* This is obscura. At the present time 90 local authorities in the United 
Kingdom have electric supply undertakings in operation.—Ep. E.] 

+ Bristol is to day repaying the principal of its loans at the rate of about 
£60,000 per year, and this sum representa a rate of about 11d. in the pound 
on the rateable value of the city. 

(+ See The Electrician, Vol. XLII., p. 762, —Ed. E.] 
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of such towns as Manehester, Birmingham and Leeds. It will, 
doubtless, be eontended by our opponents that the consumers were 
charged more by the Corporations than they would have been 
by the companies. This I do not believe. Speaking as a man of a 
ſair experienee in public work, I say I have never found the average 
ratepayer baekward in complaining ; if he has a fault it is on the 
other side, and it does not appear from this report that there has 
been any unreasonable desire on the part of municipalities to 
eacrifice the rich to the demands of the working classes, The most 
profitable undertakings are, undoubtedly, gas works. I am pleased 
to see the profits on the waterworks are not so large because there 
can be no doubt that the blessings of a good plentiful and cheap water 
supply far outweigh the advantages of a large money profit to the rate- 
payers and I am pleasedthatthoseresponsibleforthe municipal manage- 
ment of these undertakings have not been slow to recognise this fact. 


I give these figures for the purpose of showing the misleading 
nature of the remarks of writers, who, taking the gross figures of the 
local indebtedness, point to it as an evidence of national decadence 
rather than of municipal enterprise, the figures really represent on 
the one hand the evidence of a growing municipal trading enterprise, 
and on the other, the growth of the municipal determination that the 
health of the people shall be better preserved, that the lives of the 

r shall be rendered brighter, tlie education of the young shall 

etter fit them for the battle of life and that the paths of the ** failures” 

E life's struggles shall be made less rugged than they have hitherto 
een. 

That Parliament reflects the growth of public opinion will, I think, 
be scen from the powers from time to time conferred upon munici- 
palities both for trading and also for joint action in the provision of 
common requirements, and these latter powers are fully set out in 
the Public Health Act, 1875. 

Having shown to some extent the amount of municipal tradin 
now being carried on, as evidenced by the amount of capital investe 
in it, I will now consider the limits within which (for the present) 
municipal trading should, I think, be confined, but before doing so 
I must say that I purposely avoid any remarks in support of the 
right of municipalities to trade, although that point has been recently 

uestioned, because I consider that when £150,000,000 of municipal 
unds have been invested in municipal trading enterprises, it appears 
to ine rather late in the day to discuss the propriety of investing 
money in such undertakings at all. 

I think municipal trading should be confined to the provision of 
those necessities of civilisation, which are so large as to be beyond 
the power of individual effort to supply, and which do not form part 
of any Government department. fe effort of the individual will 

enerally produce more economically than either a company or a 
ocal authority; but as between a company and a local authority 
there is, economically speaking, very little to choose, and corpora- 
tions can claim to be free from the misappropriation of capital, 
which appears to be incidental to the formation of so many of the 
companies which from time to time come under our notice, and, 
therefore, the cheapness of the price of money when raised on the 
credit of a local authority as against the dearness of money when 
raised by a company, must always enable a local authority to trade 
on a smaller gross profit than a company, and, therefore, requires 
less to be abstracted from the pockets of the consumers to secure 
success to the undertaking, whatever it may be. I am, therefore, of 
opinion that the supply of water, gas, electrical energy, and trams 
should bein the bands of the local authority. Cleansing, ashing, 
and watering should also be done without the aid of a contractor ; but 
I would not suggest, except under exceptional circumstances, that all 
municipal works, such as erection of buildings and other matters of 
that kind, should be undertaken by the municipality ; but when, for 
any reason whatever—and there are many reasons I know—there is 
a lack of outside competition, then these work: can be done generally 
more economically and always better by a municipality than by a 
contractor ; but here I must protest against the efforts now being 
made by the directora, managers and others connected with some of 
the largest public companies to masquerade under the guise of the 
“private individual,” and to claim his attributes. No one more 
a a what England owes to the energy, the enterprise, and the 
skill of her sons than myself; but England owes much less to her 
companies. It is impossible to conceive anything more crushing on 
the energies of the individual than the existence of huge companies 
with large capital at their command, whose very existence too 
often depends on the crushing out of existence of the small 
individual manufacturer and the securing to themselves monopolies 
in their own branch of trade. If we require evidence of 
this we have only to consider the recent growth of “ Unions” 
and “Syndicates,” formed for the purpose of securing monopolies 
in particular trades, and I am not aware that the promoters of 
these “ Unions” and “Syndicates” ever dealt too tenderly with the 
energetic private individual, or, indeed, dealt with him at all, except 
to secure that he was crushed out of existence, 

All that municipal traders ask is a fair field and no favour. Let 
us have no artificial supports to municipal trading ; indeed, let us 
have no supports which are not given to companies under similar 


cireumstances, and we ask in return that companies shall be placed 
in the same position, and not be permitted whilst preserving their 
own monopolies to exclaim against, and attack the monopolies of 
corporations. 
hen I first turned my attention to this subject I was told that 
our action must end in a loss, and that we could never make a profit, 
Now the tune is changed, and I am now told that it is wrong fora 
municipality to trade at a profit. I never belicved the first state- 
ment, and I do not believe the second, to say nothing of the fact that 
the question has been long since settled by the Legislature. Nothing 
but the hope of success would induce me to trade at all, and I know 
no means so certain to kill municipal trading as to prohibit munici- 
palities trading at a profit, and in my opinion that fact is at the root 
of the suggestion which is made by the opponents of municipal trading. 
I think municipalities should trade on level terms with companies ; 
they should have the same rights and the same liabilities as 
companies, and no town should be placed in a worse position, 
economically speaking, because its council thinks fit to carry on a 
business than it would if the same business were carried on by a com- 
pany. Personally I have no fear of the result of the most exhaustive 
examination of the accounts of corporations and companies so far as 
their electric undertakings are concerned, and nothing but the desire 
to avoid anything that may savour of a personal criticism prevents 
me taking advantage of this occasion to make some comparisons. 
All I ask, when this is done by any of my critics, is that one class 
of comparison shall be avoided: do not speak of the profits of 
companies before the payment of debenture interest, divideuds on 
shares, and the creation of the necessary reserves; and of the profits 
of municipalities after, as I recently saw done when it was seriously 
stated that sinking funds, payments of interest on loans, and moneys 
applied in the creation of a reserved fund paid out of earnings were 
not profite, but that you could only speak of profits of a municipal 
undertaking after these payments had been deducted. Folly in 
criticism cannot surpass this, the last effort of a gas-subsidised critic. 
There is another class of critics of whose sincerity I have the 
greatest doubts. They usually take the line that the risks of trade 
ought not to be taken by municipalities on account of the risk of Joss, 
and ask that these risks should be laid on the shoulders of the private 
speculator, and ask us to believe that this suggestion is made in the 
interests of municipalities and not of themselves, In the course of 
a moderately long experience I have never met any man anxious to 
take a thorn out of my side and put it in his own, and when I hear 
these suggestions made I am inclined in the first instance to doubt 
the sanity of the person making them, and after satisfying myself on 
that point I never entertain any doubt on the subject of his honesty. 
Those who make this suggestion do so because they know that any 
risks they take will be more than covered by their precautions, the 
costa of which will come out of the pockets of the consumer. 


In conclusion I may ask, who are the men who are leading this 
attack on municipal trading, and next, what is their object! The 
gentlemen whose names are to be found amongst the leaders of the 
attack are generally to be found acting as directors of, or engineers 
or solicitors to the large electrie companies, whose interests are 
considered to be more immediately attacked, and I think their 
object is not so much the publie good as their own private 
gain. It is not to benefit the publie but place them at the 
mercy of any great trading monopoly which may succeed in 
establishing itself in their midst. I am inclined to think those who 
attack municipal trading do so, not with «he object of * preventing 
the risking of ratepayers’ money,” or “ the injury to traders,” or even 
the “ checking of private enterprise,” or even of “ preventing the arrest 
of the national progress,” as the petition of the Liberty and Property 
Defence League would lead you to believe. I am inclined to think you 
must look further for their true object, and I think you will find it in 
the letter of the Earl of Wemyss written to The Times on Jan. 24th 
last, when an angry nobleman in a moment of inadvertent candour 
said, Let us then hope that we may see this joint Committee of the 
two Houses of Parliament appointed, and that it will e a stopper 
on municipal ambition and the speculating of municipal authorities 
with the ratepayers’ money. This isthe real object, to put a stopper 
on municipal trading, and the public will then be at the mercy of 
any company getting command of their municipal area. The only 
way of meeting these vast commercial corporations is trading by 
municipal corporations, and I cannot do better than close my remarks 
by quoting the words of the Right Hon. Sir Edward Fry, when speak- 
ing on the subject of “secret rings” and “corners,” when he said “that 
they remembered the times when there were three crimes recognised by 
law, namely, ‘ forestalling,’ ‘ regrating’ and * engrossing.’ These crimes 
had relation to the creation of certain monopolies. They had now been 
swept away, and competition was allowed to an alinost unlimited 
range. The introduction of joint stock companies had brought great 
masses of men and great masses of capital together. Formerly it was 
man against man, now ít was companies against companies. 
These great combinations often presented features which scarcely 
commended themselves to the most cultivated conscience. At what 
en these combinations were to stop must be for every man to 
decide for himself, but there was a limit short of the limit which 
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the law allowed—a limit of conscience. There was growing up 
against these bodies of combined men another idea, the idea that 
we must have trading by municipal bodies. The communistic idea 
—the social idea—was coming into conflict with the idea of the 
absolute right to combine for the purpose of self-gain. To what 
extent municipal or socialistic trading would go on was a question 
of great difficulty. He only indicated his own opinion that if 
competition were pressed to an extreme by these vast combinations, 
i$ must naturally expect to be met by another clase of institution.” 

These moderate and thoughtful words may well form the subject 
of the careful consideration of all those who are inclined too readily 
to condemn trading by municipalities and induce thein to consider 
whether the best (indeed the only way of fighting), these great com- 
binations of producers is not by forming (by the aid of their municipal 
councils) great combinations of consumers. 


DISCUSSION, 

. The PRESIDENT (Mr. H. Faraday Proctor) remarked that all members 
of the Association were, of course, municipal traders, and it might be a 
very good thing if they could get several who were not members to aid 
them in their discussions. He called upon Mr. Ferranti. 

Mr. FERRANTI said he was not a municipal trader, although his very 
existence depended upon working for municipal traders, but he had very 
little sympathy with municipal trading as a fact. Mr. Pearson's able Paper, 
notwithstanding his (the speaker's) natural prejudice, had produced in him 
a very considerable feeling in ita favour which he did not possess before. 
When views were not strictly right in principle it was unfortunate that 
they were advocated by a singularly able man. He considered that Mr. 
Pearson, and the President also in his address, advocated socialism. 
Socialism altogether might not be bad, but he thought there was a good 
deal that was bad in it. Although Mr. Pearson desired that individual 
enterprise and effort should be in no way restrained by thia, he considered 
that in the long run it tended to restrain it. It was against the expendi- 
ture which Mr. Pearson called commercial investments that he felt most 
strongly. He was fully aware that public companies were not by any 
means immaculate, in fact in many cases they were far less well managed 
than municipal concerns, still he would like to see everything which waa 
done in the country out of which a commercial profit could be made left 
to ordinary commercial undertakings, and he would like to see munici- 
palities confine themselves to essential works which people would not take 
up in the ordinary way of profit making. Municipalities engaging in trade was 
leading eventually to eocialism.] They had at first one thing, say, water, which 
was a necessity, then they went to other things which they began to think 
were also necessities, and so on from one thing to another until there was 
nothing left for individual enterprise to do. He must admit municipal 
trading was & good thing where large capital in the way of works was 
required. On the other hand, he thought any municipal trading which 
would require a very large employment of labour would be essentially 
bad. He thought the more that was left to private individuals to 
discuss among themselves and fight out and bring down to a 
market basis the better. Undoubtedly the fact that the corporations 
could get cheap money was a good thing for all these undertakings 
employing small labour and very large capital investment, but on the other 
hand, he would like to see the line drawn as much as possible where labour 
and individuals were to be dealt with, as against large capital expenditures. 
There was, however, no doubt about the very great success which they had 
made in municipal trading, and every credit was due to the municipalities 
and engineers for the great work which had been done. 

The MAYOR OF HALIFAX eaid one could not help feeling there 
was a great deal of truth in what the last speaker had said, and could not 
help feeling that he must have had a great deal of trouble at some time or 
other with his employés. He (the Mayor of Halifax) came from a town 
which was distinctly Radical, and very much of the influence brought to 
bear upon the Council by the working classes, If any great scheme 
was to be brought about it was generally brought about in a mass 
meeting by the working classes. For instance, three or four years ago 
& company was prepared to come to his town to work tramways, and when 
he stated they had never had tramways until twelve months ago, they 
would understand it was considered a risky undertaking. The company 
was prepared to lay out £200,000 or £250,000, and many were inclined to 
hold out the hand of welcome to the compauy thus prepared to spend 
their money lavishly in the town in à way which many thought would not 
produce for the company any great good, The generality of the rate- 
payers took a very lax interest in the matter, but the workera of the 
town held a mass meeting (and practically packed that meeting), and 
determined the trams should be run upon municipal lines. He could not 
help being pleased to think that by the efforts of that meeting the com- 
pany was kept out. The municipality promoted a Bill, constructed tram- 
ways, and these had been successful beyond the wildest anticipations. 

Mr. W. A. TODD (Bristol) said his objections to municipal trading might 
be stated under three heads —the employer, the employed, and the scheme. 
No doubt the Corporation was a very good employer usually, but the 
managing committee were subjec* to changes which might alter at once the 
policy of the undertaking. It was dithcult to conduct a business under- 
taking where à change of policy was possible, and any system which 
was subject to this drawback was weak. From the employer's point of 
view the great danger was the change of poliey that might arbitrarily take 
place by members of different views being elected upon committees, Next 
as regards employés. In a business carried on by a board of directors the 
chances were that the incapable employes were changed, asin the ordinary 
carrying on of a business undcrtaking. Things were, however, very different 
when they came to an official belonging to a corporation who had done 
everything possible, according to his ability, for the benefit of the copora- 


tion; and there was a feeling that the committee would be dealing 
harshly with such an official if a change was made, and there were 
friends of the official who would see that his interests were fairly 
well looked after, and thus the committee were hampered in dealing 
with'their business by outside influence. Consequently the undertaking 
suffered. There was a third point. The Mayor of Halifax had said a 
mass meeting decided in favour of the tramwaysin his town. "They would 
probably all agree it would be a dangerous thing to allow masa meetings 
to decide the nature of the undertakings of the Corporation. They might 
have all sorta of things decided by mass meetings. 

Baillie MACLAY (Glasgow) was completely in sympathy with Mr. 
Pearson with regard to municipal trading. He thought that wherever 
there was a monopoly in any borough it ought to be in the hands of the 
municipality. If there was to be any profit derived from that monopoly the 
profit should be for the benefit of the community asa whole. There was 
just as much scope and opportunity for mismanagement, not to say 
corruption, with a company as with a corporation. It was said that a 
private company could with greater ease and celerity change its servanta 
if they were not giving satisfaction, but that gave less inducement to a man 
to come to these private companies. Really capable men, and men of 
integrity, when they found that under a mnnicipality they could have 
something like security of tenure, were more likely to be attracted 
towards a corporation, where they could often depend upon a good 
remuneration. 

Mr. S. LLOYD (Bristol) shared the opinions expressed in the Paper. 
Works which were absolutely necessary for the city were safer in the hands 
of & municipality than any private company, because the latter were 
beyond the control of anyone outside their own shareholders, and their 
only object was the making of high dividends, whereas the control of the 
municipality was under the direction of the ratepayers who were benefited 
or otherwise by the enterprise. He regretted very much that iu Bristol they 
had not been able to obtain the monopolies of the gas, thewater,or the trams. 
Visitors to that Conference would see the way in which the streeta of the 
city were being broken up and obstructed without any joint action on the 
part of the citizens' representatives. Between the various bodies the 
citizens of Bristol were put to a very large expense in keeping the streets 
in the state they ought to be. 

Alderman CALVERT (Huddersfield) was of opiniou that municipalities 
should have control of works which interfered with the streets. He 
had been in Bristol only a short time, but he had been struck with the 
fact that one or two authorities were dealing with the streets. That was 
very undesirable. The remark had been made that private traders or 
companies had perhaps more control over their officials than the committee 
of a corporation. He had had some considerable experience of municipal 
corporations, and he found that there never was any fear of the policy of 
a committee being greatly changed. Men might lose their seats at 
November elections, but the same policy would sull be carried on in spite 
of the introduction of a few new members. Another reason why he 
thought that local authorities should take thes3 matters in hand was that 
in course of time when the Corporation had to buy the undertaking they had 
to pay through the nose. Had the Sheffield municipality taken that matter 
on ia the first place instead of waiting until a few people had made it a 
success the municipalty would have received the benefits now received by 
a few people. In Hudder-field some years ago the gas undertaking 
belonged to a private company. Under the old improvement com- 
missioners negotiations were carried on, and it was at first agreed to 
purchase for about £160,000, but the decision was reversed. After the 
town came to be incorporated the gas works were purchased at consid- 
erably more money. During the interval perhaps the company had 
not expended £1,000 altogether in improvements; still the company more 
than doubled the cost of the works to the town. This had resulted in 
gas being dearer than, perhapa, in any other town in England of the 
size. It was 2s. 9d. at Huddersfield for illuminating purposes. 


Alderman RICHARDS (Bedford) spoke of his experience of municipal 
trading in Bedford. When the electric light company was formed the 
directora and the proposed shareholdera were, upon investigation, found to 
consist, to a very great extent, of the sharcholders and directors of the gas 
company. There was danger of a double monopoly, and the corporation 
had to buy out the company. 

Mr. CHAMEN (Glasgow) could speak from experience of both corpor- 
ations and companies. He had been on both sides of the hedge. All these 
arguments about the pcssibilities of corruption, and the various ditficulues, 
existed exactly alike on both sides. There was nothing whateves in it so 
far as his experience went. Of the two, give him the corporation. It had 
been sometimes said that he had 78 masters, That was true, but there was 
safety in numbers. There was a point upon which some members would 
like an opinion. How far should they go in hiring out motors and appa- 
ratus of that kind? Then he would like to ask Mr. Ferranti point blank 
what he meant. How far should they goin municipal trading? Did he 
mean that electric lighting and tramways should be managed by munici- 
palities or not ? 

Alderman GRIME (Blackpool) said that Blackpool differed from Halifax 
in that 16 was Conservative, and yet there was not a more progressive 
town in England to-day. They had practically no working classes in the 
borough. Members of the corporation were progressive, and the publie 
meetings and mass meetings were generally of a non-progressive character. 

Mr. JENKINSON thought when it came to interfering with the smaller 
ratepayers or shopkeeper, the people who otherwise agreed with municipal 
trading would oppose it. Let them take the supply of fittings, for 
instance, gas or electric light fittings, or the carrying out of installation 
work. He was in favour of corporations owning the larger mohopolies. 

Mr. FERRANTI, referring to Mr. Chamen's remarks, said that it 
was not his business to come there at their kind invitation and to 
teach them their business. If he might speak quite privately he 
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would recommeud them not to go in, say, for the manufacture of 
dynamos if they had &n interest for the pockets of the ratepayers. 
It had been said that everything which was really necessary to the com- 
munity should be done by the municipalities. Why, then, should they 
not supply bread? Of course, it was only carrying the argument to an 
absurd extent, aud he did not propose to put it before them seriously. It 
was not for an individual to exactly define what a municipality should or 
should not do. They must leave it to the undoubted common sense of 
the nation at large to decide how much it would have done by its munici- 
lities. 

Mr. STEINITZ (West Ham) did not agree with a municipality trading 
for profit, and spoke of the difficulty of getting local authorities to agree 
among each other in matters such as common sewage schemes. Mr. 
Pearson had argued that work was always carried out better by a 
corporation than a contractor, but that, of course, was a matter of opinion. 
It was aaid that the work was entrusted to a sub-committee, but it had to 
come afterwards under the review of the full committee and the council, 
and doubtless many of them knew cases in which the council had sent the 
matter back. As to street lighting he said that a corporation owning 
their own electrical works would adopt electric lighting if it cost 50 per 
cent. more than gas, but they would not think of paying a company 50 per 
cent. more. 

Mr. DIXON (Bradford) said that they must give credit to private 
enterprise. He did not remember a single instance where a municipal 
corporation had taken anything in hand that had been in its infancy. 
They had waited to see that it was made a success by private enterprise. 
His corporation had constantly to face difficulties which did not come from 
the workmen themselves but from outside agitators who knew absolutely 
nothing of the business. They dictated the hours of work, the wages to 
be paid, and whether foremen should belong to the union. This was a 
danger they had to face, and if municipal corporations put their shouldera 
together and stood against these influences it would enable them to work 
on a businesslike basis. 

Mr. GIBBINGS (Bradford) said that the incentive of individual effort 
would always, in the long run, decide as to how far any undertaking should 
be owned by the municipality or by a private company. 

Mr. BUTTERWORTH (Derby) said that any person, short of an out-and- 
out Socialist, would deprecate municipalities who went iu for the 
manufacture of certain goods which it was quite possible should be carried 
on by private enterprise. There was the question, how far should they 
go in for the supply of apparatus for the use of the electric current ? 
Almost all municipal corporations’ works supplied, at the present time, 
lamps. It was to the advantage of the customer and the distribution of 
electricity that the best lamps should be used. How far would they 
carry that principle? Would they carry it so far as to wire houses? Would 
they supply electric fittings as well as wiring the houses and supplying the 
current? If he felt that there was a desire for it, and if these businesses 
were not properly supplied by private enterprise, he should have no 
hesitation in recommending the council to supply fittings and do the wiring 
in the houses. 

Mr. PEARSON, in replying, said that if there was any good in what 
Socialists advocated he would adopt it, notwithstanding that some of 
bis friends might profess to le frightened at socialistic doctrine. He had 
said municipal trading should be confined to the provision of those neces- 
sities of civilisation which were beyond the power of individual effort, and 
which did not fall within the purview of a Government department. 
The expression, the necessities of life, had led Mr. Ferranti into the 
fairyland of argument, and he had quoted the imaginary case 
of supplying bread. He (Mr. Pearson) bad limited bimself to 
water, lightiog, and & cheap mode of progress from point to point iu 
a town, such as tramways. With legitimate and proper competition 
between tradesmen, taking the nation as a whole, no corporation or 
company would ever trade so economically as & private individual trading 
for his own profit. But when tbere was an utter lack of trading competition, 
and a practical agreement among large contractors, he was prepared to 
go much beyond the definition he bad laid down in his Paper. There 
was a great deal in common to discuss between the municipal trader and 
the anti-municipal trader. "The difficulties as to Jabour were undoubtedly 
the greatest the municipalities had to face, but they were not insuperable. 
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PHYSICAL SOCIETY. 


At an ordinary meeting held on June 9th, Prof. Lodge, President, 
in the chair, 


The SECRETARY read a Paper by Mr. C. G. LAMB 


“On the Distribution of Magnetic Induction in a Long Iron 
Bar." 


A Lowmoor iron rod, whose length was 250 times its diameter, 
was taken and a B—H curve plotted by ballistic measurements made 
with a search coil at the centre of the bar. The search coil was then 
moved along the bar and the distribution of induction was deter- 
mined for magnetising forces varying from H=074 to H—35:0. Up 
to fields of 3°35 the induction leaks out more and more quickly as 
H increases, but above this value the induction tends to keep in more 
and more. From the curves obtained the mean induction was 
deduced as well asthe distance of the resultant pole from the middle 
of the bar. It is shown that thia distanee first decreases and then 
increases with the rise in field strength. According to the ellipsoidal 
theory it should be constant. The bar was then made into a ring 
and the B—H curves again determined. From these curves together 


with known relations between B, H and p curves showing the varia- 


tion of u along the bar were constructed. The Chairman gave a 
general explanation of the way the leakage depended upon the 
permeability in the case of a long iron bar. | 


A Paper on 
“ Tho Absolute Value of the Freezing Point 


was read by Mr. J. RosE-TNNEs. The corrected values of the absolute 
value of the freezing point determined by Lord Kelvin from experi- 
ments on hydrogen air and carbonic acid containing discrepancies 
amounting to 4 per cent. between the carbonic acid and the hydrogen, 
while the separate measurements for carbonic acid agree among 
themselves to about } per cent. Starting with Lord Kelvin’s equa- 
tion for the forcing of a gas througha plug the author has obtained a 
formula for the absolute value of the freezing point, which can be 
worked out from the experimental researches of Regnault. The 
formula is based ontheexperimental proof by Jouleand Kelvin that the 
ratio between the cooling effect per atmosphere of differential pressure, 
and the pressure is constant for all pressures. Applying data from 
Regnault’s experiments to the formula deduced by the author the 
values of the freezing point are practically the same as those given by 
Lord Kelvin. Hence it is thought probable that the discrepancies are 
due to inaccuracies in the experiments of Regnault, which were 
conducted at constant pressure. The value ofthe zero calculated from 
experiments on hydrogen at constant volume made by M. Chappuis 
is, if we treat hydrogen as a perfect gas, 273:034. Applying a thermo- 
dynamic correction for the deviation of hydrogen from the laws of a 
perfect gas, the value of the freezing pont becomes 273:19. This 
fivure agrees very closely with the value 273:14 obtained by Lord 
Kelvin from the constant pressure experiments onair. The correction 
has only been applied to . because in this case it is so small 
that a large percentage error in its determination has a very small 
effect upon the absolute value of the freezing point. In constant 
pressure work the experiments are difficult to carry out, and the 
correction is easily applied, while in constant volume work the 
experiments are easily performed, and thethernio dynamic correction 
is difficult to apply. | 

Prof. GRAY expressed his interest in the manner in which Mr. Rose- 
Innes had obtained his results, without using the experimental data of 
Joule and Kelvin, and pointed out that Lord Kelvin attached most import- 
auce to the results he had obtained for air. It would be useful to have 
the gas constants redetermined with greater accuracy. The compensating 
arrangement devised by Prof. Callendar would enable experiments at 
constant pressure to be carried out satisfactorily. 

Dr. LEHFELDT drew attention to the sign of the correction applied by 
the author, and aaked if it should not be negative instead of positive. He 
pointed out that variation in the specific heat of a gas might affect the 
formula, and said that Boltzmann had shown that it was impossible to 
determine an absolute temperature without introducing calorimetric 
measurements. As Joule and Kelvin had sometimes found positive and some- 
times negative values for the cooling effect in the case of hydrogen, large 
percentage errors might occur in the value of the correction. 

Mr. BLAKESLEY asked what the probable error was in the numbers 
given by Lord Kelvin. 

Mr. WATSON said that the author had calculated the value of the 
freezing point from experiments on hydrogen, and had shown that the 
reault agreed closely with the value of the zero deduced by Lord Kelvin 
from experiments on air. He would like to know what agreement would 
be got by applying Mr. Rose-Innes' correction to the case of air. 

Mr. ROSE-INNES, in replying, said he agreed with Prof. Gray that it 
would be useful to have the constants redetermined. It was only in their 
early work that Joule and Kelvin observed a cooling effect for hydrogen, 
the bulk of the experiments giving a beating effect. The sign of the 
correction depended on the increase or decrease of the effect with 
temperature, and was positive in the case of hydrogen. Regnault had 
proved experimentally that the value of the specific heat is constant. 
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THE INTERDEPENDENCE OF THEORY AND 
PRACTICE. 


The presidential address of Sir WILLIAM Preece, at the 
Engineering Conference held at Westminster last week, 
presented many aspects worthy of the attention of the 
engineer. Besides its local interest in special relation to the 
labours and recreation of members during the Conference, 
and in addition to much that deals directly with the 
immediate history and prospects of the Institution of Civil 
Engineers, there were passages in the address that will 
arouse the serious consideration of a much larger audience. 
Admirable as the address undoubtedly was, we think that 
it will not escape criticism; and the passage that lays itself 
most open to debate, even to direct refutation, is that in 
which Sir WILLIAM claimed for engineering that it was the 
leader instead of being the follower of science. In order that 
the opinion advanced by the speaker may be laid clearly 
before our readers, we quote it in full :— 

Science, a much-abused term, is the systematised collection of the facts 
and laws of nature, and Engineering is their practical application to the 
use and convenience of man. There is a great tendency to put the cart 
before the horse. Science has follewed, it bas not led engineering. It is 
their intimate association which is the foundation of all industrial progress. 
The war of the microbes, the latest development of biology, is a conse- 
quence of sanitary requirements. Our knowledge of the diffusion of 
molecules and the solution of solids have sprung from the investigations 
into the mechanical properties and constitution of iron and its alloys, and 
the disturbances of the æther are becoming familiar through the practice 
of the so-called wireless telegraphy. Facts are derived from accident, 
observation or practice ; laws are the result of research. Engineers have 
always appreciated science up to the hilt, but they wish that its special 
votaries were less dogmatic and more modest. 

Beyond doubt the question of the interdependence of science 
and engineering—of theory and practice, to put it more 
broadly—is a fascinating one for the partizans of both sides. 
Moreover, the nature of that interdependence is not so self- 
evident that it admits of no debate. With Sir WILLIAM 
Preece, many engineers—and especially those of the old 
school of empyricists—assert that their practice is never led 
by scientific discovery, but that, on the contrary, it is the 
advance of practice which suggests to the scientist new truths, 
or presents old truths in a clearer light. On the other 
hand, the vast majority of scientists who are familiar with 
the march of applied science, and, no less than these, many 
engineers of the modern school, are convinced in their own 
minds that it is to the pursuit and successful capture of 
* truth for its own sake” by the scientist that nearly, if not 
entirely, all the real progress in engineering and allied arts 
is due. Thus there is evidently ample ground for debate on 
this theme; and it may serve a useful purpose if we 
now review some of our reasons for holding a different view 
from that advanced in the foregoing quotation. An 
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would, we are convinced, indicate that in every department 
of technical industry— physical, mechanical and chemical— 
practical progress has been largely impelled by scientific 
discovery. So extensive a survey, however, would require 
more space than can be allotted to it here; and, as the words 
used by Sir WILLIAM Preece relate specially to engineering, 
we shall confine our criticisms to that branch of technical 
enterprise. And if we select for illustration principally 
achievements in electrical engineering, it is not because 
equally pertinent illustrations cannot be derived from other 
departments of engineering, but simply because—ours being 
an electrical journal—these illustrations will appeal most 
forcibly to our readers. 

Taking Sir WILLIAM Prexce’s own definitions of science 
and engineering, we discover that, if his assertions are correct, 
the practical application of the facts and laws of nature 
actually precedes their systematised collection." This is, 
indeed, an amazing doctrine! A personal appeal is often the 
most forcible, so we ask Sir WILLIAM whether it is a fact that 
his own ingenious system of wireless telegraphy preceded the 
systematised collection of the facts and laws of nature con- 
nected with magnetic induction ? He himself will be the 
first to admit that it did not. His telegraphic engineering, in 
other words, was the outcome of, not the parent of, the scien- 
tific principles it involves. Let us continue our catechism : 
Did Marconr’s achievements precede the discoveries of Hertz? 
Did the manufacture of even the first and crudest dynamo 
precede Farapay’s patient work at the Royal Institution? 
Did the development of primary batteries precede the 
researches of VorrA and Garvawr, or the invention of secon- 
dary batteries ante-date the work of Grove and other electro- 
chemists ? Where was the electric telegraph that suggested 
to Orrstept the influence. of a current on a magnetic 
needle; where the electric cooking apparatus that suggested to 
JouLE that he should investigate the C?R effect; or, to come 
to recent times, where is the surgical radiograph that told 
Rontcen the secret of the vacuum tube? We are but picking 
pebbles at random from a beach that is thickly strewn with 
them—not some, merely, but every achievement in the 
practice of electrical engineering, and, indeed, of every branch 
of engineering, tells of the scientific discoveries that are its 
very foundation. Mention of a few that lie outside the 
domain of applied electricity may serve to complete the argu- 
ment by imparting greater breadth to it. Again we select 
almost at random. The scientific study of the heavenly bodies 
is the basis of navigation and of commercial systems of time; 
the experimental investigation of the properties of elements 
and compounds in the chemical] laboratory has created new 
and important arts, has improved engineering and other 
technical industries, and has transformed agricultural and 
mining operations; and, pace Sir WILLIAM Preece, the 
scientific researches in bacteriology have elevated sanitation 
from a dangerous empyricism to the level of a trustworthy 
applied science. 

Science, on the other hand, indubitably owes a debt to 
engineering and scientific applications—a debt which is fully 
acknowledged by its votaries. Nevertheless, this obligation is of 

secondary importance; for science can proceed without the aid 
of commercial practice, though at a retarded pace: whereas, 
practice must ever wait for science to lead the way. It has 


often happened, for example, that when practical application of |. 


a mew discovery has been made, newer facts are unearthed, by 
the aid of which science is enabled to advance a step farther. 
WV hereupon; improved practice follows. This mutual action 
and reaction is to be observed over a wide range of theory and 
practice. Indeed, rightly regarded, it is the most secure and 


lasting basis of that entente cordiale between theorists and 
practicians which is the devout wish of every enlightened 
mind. 

It is no idle question that we are now discussing, but one 
that is instinct with practical significance. Upon its right 
apprehension depends largely the position which science and 
its votaries may be permitted to occupy in the arena of 
civilised life. If the practical affairs of men—the engineering 
achievements and technical applications—are in no way 
advanced by the forward march of scientific discovery; if 
science is solely an intellectual pursuit of “ useless know- 
ledge : then there may be some justification, as a matter 
of practical politics, for extending to science only that degree 
of recognition which a luxury or a hobby may command. 
A higher view of national life might, indeed, claim greater 
support for it, because of its educational importance as a 
mental training. But, robbed of its practical utility, science 
will receive only subordinate and secondary recognition. On 
the other hand, if all the threads of that complex web we 
call material civilisation have been woven from the loom of 
science: and if each new pattern thrown upon the fabric by 
the shuttle of Time is the product of advancing discoveries in 
science; then it behoves practical men—whether engineers 
merely, or statesmen and politicians with broader interests— 
to give to science all the encouragement in their power. That 
this latter represents the true view of the position we firmly 
believe. Moreover, we are convinced that it is the view which 
responsible statesmen are discovering to be the proper attitude 
of the nation towards science. It is the justification for that 
liberal and permanent support of institutions such as the 
National Physical Laboratory, on the part of the Government 
of this country, which has, at the present moment, such healthy 
promise. For this bright prospect to be imperilled by the 
recent utterances of the President of the Institution of Civil 
Engineers would be a calamity, which, however, need 
scarcely be apprehended. The highest interests, not only of 
scientists, but equally of engineers and practical workers— 
and, in no less a degree, of the entire nation which, hitherto, 
has been at the forefront of progress in material civilisation— 
demand that the claims of science should be fully recognised 
and adequately met. 


MUNICIPAL ELECTRICAL ASSOCIATION. 


The following is a resumé of the proceedings of the fourth 
annual convention of the Municipal Electrical Association, 
held at Bristol from June 14th to June 16th :— 

Wednesday, June 14th. 

Members assembled at 9:45 in the morning in the Museum 
Lecture Theatre, to be welcomed to the city by the Lord 
Mayor of Bristol. In his speech the Lord Mayor dwelt on 


the importance of the city and its municipal undertakings, 


and the honour its representatives felt on Bristol being chosen 
as tle meeting place of the Association so early in its history. 
Mr. H. Faraday Proctor then read the Presidential Address 
which we reproduce in another column. We have also 
alluded to the address in our notes column, and it will suffice 
to add that it was delivered in & rapid and rather monotonous, 
though perfectly audible, voice. His allusion to the hardship 
to a municipality in being compelled to pay interest and 
sinking fund during its first year was received with a round 
of applause. 

The Paper by Councillor George Pearson (Bristol) on 
„Municipal Trading" was evidently considered the event of 
the meeting by the majority of those present. Mr. Pearson 
assumed that most of those who would discuss the Paper had 
already been afforded an opportunity of reading it, and he, 
therefore, merely gave a brief sketch of it to the meeting, thus 
leaving more time for the discussion. The Paper commences 
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with a short history (thickly studded with dates and pound 
sterling symbols) of municipal trading generally from its 
inception under the Publie Health Act of 1848. In March, 
1896, the total amount of municipal loans for all purposes 
exceeded £243,000,000, of which over £147,000,000 was 
invested in actual commercial undertakings. Mr. Pearson 
then quotes the return issued by the Local Government 
Board a few months ago (see T'he Klectrican, Vol. XLII., 
p. 762), and expresses great approval of the average profitable- 
ness of municipal trading, particularly of the gas and water 
undertakings, as the most successful in this direction. The 
figures for electric lighting are also quoted from the summary, 
but are not analysed either. The remainder of the Paper is 
chiefly devoted to a comparison between municipal and 
company trading, and, as might be expected, the author’s 
opinion is in favour of the former and against the latter. Mr. 
Ferranti, who was called upon to open the discussion, 
congratulated municipalities on their success in trading, and 
confessed that as a manufacturer he owed much toit. In 
principle he did not sympathise with it, however. He would 
like to see municipalities confine themselves to works which 
the individual could not take up for profit making. Pressed 
to indicate exactly where he would draw the line, he 
raised a laugh by saying that this was not a matter 
for him to decide, but from personal experience he would 
at all events advise them to leave dynamo-building 
alone. Needless to say, few speakers supported Mr. Ferranti’s 
views. The Mayor of Halifax, who followed, related how it 
was a mass meeting of workpeople who decided his Corpora- 
tion to build their tramways instead of allowing a company 
to start in the town, and it was interesting to note the 
different views as to the weight which different speakers 
thought should be attached to the opinion of the masses, the 
discussion at times threatening to turn to politics. A proposi- 
tion that a company was less hampered in its choice of servants 
and could dismiss them with greater freedom was set down as 
against municipal trading by one speaker, but others held that it 
was just this probability of greater permanency that induced 
the best men to go in for posts under municipalities. The 
iniquity of any others than the local authorities themselves 
being allowed to hack open and obstruct the precious streets 
was, of course, insisted on during the debate. Mr. Chamen 
(Glasgow), who had been ‘on both sides of the hedge,” said 
that the argument of possible corruption applied equally to 
both sides, and that anyhow there was nothing in it, and the 
manager of a wiring firm meekly and disinterestedly suggested 
that he thought municipalities should stop short at work 
which was already in the hands of small traders. 


So long did the discussion take, there being over a dozen 
speakers, that but 40 minutes were left for the Paper by 
Bailie Maclay (Glasgow) on the appropriation of profits. 
This time was quite sufficient, however, as Mr. Maclay's 
Paper was no more than a reply, although a most able one, to 
the criticism of the Paper he read at last year’s convention in 
London, and the other speakers contributed little new on the 
subject. We may except Mr. Boot (Tunbridge Wells), who 
broached the question as to whether sums should not be 
allocated in the electric lighting accounts for the share of the 
time devoted by the town clerk and borough accountant to the 
department. Few municipalities, it appears, do this, although 
in the case of Plymouth a sum of £500 yearly, according to 
the next speaker, went that way. Mr. Potter (chairman of the 
Taunton Electricity Committee) gave a good instance of the 
necessity of a depreciation fund. In remodelling the Taunton 
station, the old alternators and arc lighting machines were 
sold and new ones bought. The alternators fetched more 
than their book value at the time, but the arc machines less, 
and the Corporation would have been in a fix if they had had 
no depreciation fund to make good the latter deficit. 

After the Association and visitors had been hospitably 
entertained at luncheon by Mr. George Pearson, a large party 
proceeded to Cheltenham, to visit the electricity works, where 
they spent a most enjoyable afternoon and evening, the 
inspection of machinery being but a small item of the 
programme provided. 


- (To be continued.) 
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ELECTRICITY WORKS ACCOUNTS. 


Taunton Municipal Electric Supply Works. 

The accounts for 1898 of the working of the Taunton 
undertaking, which are analysed in the first of our tables 
this week, are really very satisfactory in many respects. The 
business is now in the twelfth year of its existence, during 
the last five years of which, or since 1898, it has been under 
municipal control. From the following table the progress 
during the last few years may be gathered :— 


No. ot | Lamp 


Plant Max.supply 


Year con- connections capacity. demanded Cape 
sumers. 8c.p. equiv. Bold: | K. W. K. W. expeudee 
1894 85 4.242 100.495 170 116 | s 
1695 116 5,000 108,286; 302 120 £18,108 
1896 135 6.780 | 126.840 5802 1465 25.201 
1897 150 7.550 | 140,019 302 165 25.059 
1898 350 16,500 171,083 450 220 28,579 


It will be seen that the output in 1898 was 22-2 per cent. 
higher than that of 1897, while the accession of 180 additional 
consumers, which more than doubles the total of 1897, 
together with an increase of no less than 119 per cent. in the 
total lamp connections, show great promise for the current year. 

Another most satisfactory feature is the diminution which 
has been effected in total costs from 8°98d. to 8:87d., or 
about 0°56d. per unit. Considering the order of the output, 
there is very little to quarrel with the total costs at 337d. 
per unit, especially in view of the conditions operating in an 
agricultural town like Taunton. The fuel bill, at 1:23d. per 
unit, is, even for the output, rather high, and, presumably, 
must be accounted for chiefly by the high price of coal 
delivered at Taunton. This item, however, shows an improve- 
ment over the 1897 figure, and it is likely enough that a still 
greater improvement would have been effected but for the 
struggle in the coal trade last year. 

As a result of the year’s working the costs ratio to the 
revenue has dropped from 65:3 per cent. in 1897 to 54 per 
cent. in 1898, and a working profit made of £2,052, represent- 
ing 7-6 per cent. of the capital. After setting aside £669 to 
the sinking fund,and paying the interest charges of £630, 
the balance added to that of last year is £795. 


The Harrow Electric Light and Power Company (Limited). 

Our other table deals with the accounts of the Harrow Com- 
pany. This concern has now completed its second year of 
working. Up to June 80th last year the station was adminis- 
tered by Messrs. Crompton, under contract. Since that date 
the Harrow Electrie Light Co. have had the full control. As 
a result of this we have been unable to give the detailed costs 
for the whole year, but have, instead, set out as the detailed 
generation and distribution items the costs obtained under the 
owners’ administration during and for the latter half of last 
year, and have shown the ratio of these costs in pence to half 
the output in units. The items showing the total generation 
and works costs, and also the total costs are, however, the 
actual total costs including the amounts paid to the contrac- 
tors for the generation of energy during the first half of the year. 

It may be noticed that the output of 1898 shows a large 
increase on that of 1897, being, in fact, 87 per cent. higher. 
The average revenue from all sources is, at 8 7d. per unit, 
still very high. At March 25th last, however, a reduction in 
the price charged per unit from 8d. to 7d. has been made 
with the alternative, at the option of the consumer, of being 
charged under the maximum demand system at the rate 
given in the remarks at the foot of our lable. The costs 
at 4:88d. are a good step towards the normal from the 
7:76d. which obtained in 1897. In spite of the decreased 
revenue per unit, the ratio of the costs to the revenue in 1898 
comes out at 55°5 per cent., as compared with 73:2 per cent. 
in 1897, while the working profit made works out at 3-98 per 
cent. of the mean capital, as compared with 2:08 per cent. in 
1897. A loss of £101 in the resale of a dynamo has been shown 
in our table as a charge on account of depreciation. After 
paying £524 as interest on loans and writing off the balanca 
of the preliminary expenses, there is a balance available for 
distribution of £468, out of which an ordinary dividend of 
2l per cent. has been paid. 
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Stationery, K. 08 
Establishment ch argen 


Law charges, KG ẽ . 


FINANCIAL RESULTS— 
WORKING PROFIT FOR YEAR 
Sum carried to Depreciation Fund .................. 
Sum carried to Reserve or Sinking Fund ......... 

Net interest on loans (incl. Debenture charges) ... 
BALANCE FROM LAST ACCOUNT 


(edd ed ee ee 


€*€-99*600*9090€06€009069090009990»259826598 


PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 
Expenditure per kilowatt capacity 
REVENUE PER KILOWATT CAPACITY 
Expenditure per 8-c. lamp capacity ........................ 
REVENUE PER 8-0.P. LAMP CAPACITY 


Price charged for lighting, per unit 

Price charged for power, i 

Price charged for public lighting .. ret 
TAUNTON.—HREMARKS—* Of which 57,520 unita in E 


""-*009*95060642600999009050080€49 


and 57,049 in 1808 are by arc lighting machines. a Of these 
there are 8 50-c.p., 2 32-c.p., 24 10-c.p., and 42 8-c.p. incan- 
descent lamps. o Of these there are 8 50-o.p., 2 32.c.p., 
45 16-c.p., and 40 8-c.p. incandescerit lamps. c £88 being 
to insurance. d Includes £78 to carbones. 6 Maximum 
demand system, 6d. for first 2 hours, Bd. after. f Includes | 
£980 to lamps.  Over-expended. A Includes £77 to 
carbons. i Being to free wiring. sd. Being to insurance. 
k Firat 600 units per quarter, „ second ditto, 21d., 
third ditto, 2d. ; minimum charge £6. 5s. per quarter. 
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HARROW. 
The Harrow Electric Light and Power Co., Ltd. 
September 25, 1896. 


| 
| 3-wire continuous-current. 
W. C. C. Hawtayne.* 


TAUNTON. 


Alternate:current transformer sub-stations. 
E. B. Thornhill. 


DEC. 31, 1897. DEC. 31, 1898. DEC. 21, 1897. DEC. 31, 1898. 
178,562* 225,958* 
140,019 171,083 

74, 877 105,853 
65,142 65,230 

6,5 6,800 

148 122 
165 kilowatts 220 kilowatts 
58 arc, 76 glowa 58 are, 95 glow^ 

150 330 

7,550 16,500 


Per kilowat Per kilowatt 
— capacity. Nu capacity. 
£166 — — 
123 £25,000 | £123 
43°35 — d 
31,075 152 
80:5 9,950 97:8 
43°35 11,125 54:5 
421 — — 
42˙1 5,050 24 8 
0 0:416 
139 35,917 176 
570 7,715 578 
37°6 10,052 49:2 
, 51:7 14,175 69:5 
; i 12:6 3,9777 19:5 
-4,5227 | -150 -8,8797 | -197 —9,0027 -152 - 4842° | -237 
Total. . |Per unit sold Total. Per unit sold Total. Per unit sold 
£3,382 5798d. | £4,458 6:255d. £1,876 | 10°60d. 8'695d. 
1,683 2:89d. 2,487 3°490d. 1,597 9°02d. 7'850d. 
76 | 130d. 125 | 01734. | 45 0 254d. 0˙224d. 
1,515 260d. 1,582 2˙220d. | — — = 
50 : 0"086d. 149 0:209d. 43 0°243d. 0:2784d. 
57 0:0984. 117 0:164d. 191 1:080d. 0°354d. 
£2,294 393d. £2,406 3:375d. £1,372 776d. 4˙830d. 
1.708 293d. 1,835 2˙575d. 868 4˙ 910d. 3°009d. 
1,419 243d. 1,489 2-089d. 868% 4'91Ud. 2°8.25d. 
806 1:358d. 875 1:225d. 1:028d.™ 
130 0°223d. 137 0°192d. | 418 2:560d. 0°085d.™ 
372 0°638d. 379 0:5324d. 1:'246d.^» 
111 0:1904d. 100 0:140d. 450 2°54Cd. 0°284d.™ 
79 0°135d. 156 0:219d. —b — 0368d.— 
53 0°057d. 2 0:0034. — — 0:2064d.^ 
46 0:0'/9d 154 0:216d. — — 0:163d.^ 
210 0*360d. 190 0*207d. = — — 
76 0°130d. 69 0:097d. — — — 
1334 0:2284d. 121^ 0:170d. — — —- 
586 1'00d. 570 0:800d. 504 2˙850d. 1 816d. 
— — 371 0*080d. — — — 

3 0'133d 68 0:095d. 147 0'830d. 0°360d. 
514. 0:880d. 4425 0"6.25d. 337 3*020d. I 7d. 
427 077 52d 3568 0°516d. 163 0:6214. 0:831d. 

12 0:021d 20 0:0284. 28 0:1584d. 0°172d. 
39 0:067d 25 0:055d. 21 0:119d 0:0854. 
36e ; 0°062d 523 0°045d. 145¢ Cad. 0:369d. 
to mean fo mean 
Total. Un XD ded Total. 5 Total. 5 N Total. Edel 
£1,088 4:52% £2,052 780% £504 2:087; £1.279 398% 
de ae zx a 25° 0:103% 1267 | 5997 
605 251% 669 248% a ae e xs 
650 2:617 630 2:557 5359 1:40% 524 1:657, 
190 07887; 43 0:159% 29 0127 1 0:0037; 
43 01787 795 296% | 1 — 463* | 1445 
zx o ume —— — | E - 24% m 

68:37; 54% 73:27; 55:5% 

£7. 12s. 0d £5. 6s. 11d £6. 14s. 7d £7. 162. 7d 
£11. 2s. 0d £9. 18s. 0d £9. 4s. 0d £14. 2s. Od. 
4s. 104d . 01d. 4a, 34d. 5s. Od. 
78. 13d. 6s. 41d 58. 93d. 9s. 04d 
8s. 107d An 805 T 68. Pid su 
110 6 . . 
Gd. to 534d. 3d. to 2d.* 5d. 4d. 


HARROW.—REMARES—"*Cousultiug engineer. a Over-expended. b Items not all separately given. c Includes 
various special charges aud insurance, £35. d After deducting £169 to preliminary expenses written off. e In 
respect of leasehold property. / Includes £2,918 on wiring houses, and £350 on improvements to property. 
9 For half-year to December 31, 1898. h Includes £272 to generation of electricity, and £225 to maintenance 
of station paid under contract to the contractors (Mesars. Crompton aud Co.) as inclusive charges for half- 
year to June 30, 1898. i Includes £23 to auditiog, £61 to law charges, and £35 to insurance. j Includes £25 
to depreciation in respect of leasehold property, and £101 loas on re-sale of second-hand steam dynamo. 
k After writing off £167 balance of preliminary expenses. i) Taking effect from March 25, 1899. Ihe con- 
sumer has the option of adopting the maximum demand system at 8d. per unit for first two hours during 
Christmas and Lady Day quarters, and for first hour a day during the Midsummer and Michaelmas quarters 
6d. per unit afterwards. m Costs in pence divided by half the output for the year in units. 
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INSTITUTION OF CIVIL ENGINEERS. 


ENGINEERING CONFERENCE. 
(Continued from page 235.) 
Wednesday, June 7th. 


The proceedings in Section VII. (Applications of Electricity) 
were opened by the reading of a short Paper by Mr. Swinburne, 
with a view to provoking discussion. Mr. Swinburne not being 
present, the Paper was read by Mr. Crompton. A Paper by 
Prof. Ayrton followed. We give the text of both Papers 
below, together with an abstract of the discussions. Prof. 
A. B. W. Kennedy occupied the chair. 


METHODS OF ELECTRICAL TRANSFORMATION. 


BY JAMES SWINBURNE. 


The only transformer to be considered a few years ago was the 
ordinary stationary alternating transformer; but with modern 
developments of extra urban supply stations, and with general supply 
systems, the most important transformer may soon be one of the 
numerous forms of dynamotor, <A system of transformation in the 
sense of the title means a system for transforming energy at the 
power house to energy delivered to the consumer, and is therefore a 
large subject. The general tendency, or fashion perhaps, for there 
are fashions even among engineers, is to generate triple currents, and 
to transform them into direct currents locally. There are other possible 
DIRECT AND ALTERNATING. 


DIPHASE. TRIPII ASE. 


D.—4,0C0 kilowatts. 
A. cT 2,821 y 


Case 1.—10,000 Volts from Earthed Point. 


© œC) 


D.—2,000 kilowatts. 
A.—1,412 5 


Case 2.— 10, O00 Volta from Earthed Conductor. 


e woe © 


1,750 kilowatts. 2,824 kilowatts. 


1,650 kilowatts. 5,000 kilowatts. 


- 


- © 


1,659 kilowatts. 2,824 kilowatte. 


8 


D.— 2,600 kilowatts. 
A.—1,412 - 


Cast 3.—10,000 Volts between Conductors. 


systems, however, such as generating high-pressure direct currents, 
generating single or double currents, With transformation into any 
sort desired at the supply end. 

As regards the generators, the direct current has the objection of 
high pressure commutator, and perhaps somewhat extra cost. The 
direct current was, however, onan put out of the running, 
because it demanded a dynamotor instead of a stationary transformer; 
but now that the rival systems demand the same when direct current 
supply is contemplated, direct current generation requires recon- 
sideration, at least for moderately high pressures, It has never had 
fair play. The extra cost of the dynamos is a small matter, and their 
ellicieney and the ctliciency of the whole system may be higher. 

The most important question i8, in long distance work, the leads, 
consisting of copper and insulation. All sorts of precise state- 
ments a3 to the copper needed by each system are made, but such 
statements are meaningless unless the assumptions on which they 
are based are stated. Take first the question of copper only. The 
first consideration in a comparison is, What pressure is to be used ! 
The next, Is it the maximum, the effective, or the mean? The 
third, Is it as compared with the earth or with other parts of the 
circuit? It will be assumed that in all alternating currents the 
maximum pressure has to be taken as being the critical pressure as 
regards insulation rupture, and especially as regards life. For 
comparison a set of definite cases may be taken, say, 10,000 volts and 
2 square centimetres of copper at a density of 200 amperes per square 
centimetre. 


Case 1.—The system earthed at a middle point, no wire to be more 
than 10,000 volts from earth. The direct current is then 20,000 
volts and 200 amperes. The single alternating has 7,100 each side. 
the double alternating the same, but has its thick wire grounded, and 
has smaller currents, The triple current has a middle point earthed, 
and though its wires never go over 10,000 volts above earth, they go 
more from each other. 

Case 2. —One conductor to be earthed. This is a condition that 
may be compulsorily enforced, and practically means concentric 
mains with little insulation on outside conductor. In this case, the 
direct current has 10,000 volts and 200 amperes, the single alternating 
7,100 and 200, the double alternating is as before, but the triple 
current comes down considerably. 

Case 3 is where the difference between no two conductors exceeds 
10,000 volts. In each case the leads have a total area of 2 square 
centimetres, and a density of 200 amperes per square centimetre. 

These results may be tabulated thus :— 


: Out put in . Output in 
Case, nyate; | kilowalls Case, System. kilowatte, 
rr 4,000 | 2 Double alternating 1,650 
1 Single alternating 2,824 | 2 Triple 2,824 
1 Double 5 | 1,650 E ieee 2,000 
1 Triple visi ance: | 5.000 3 Single alternating, 1,412 
2 | Direct ............... 2,000 3 Double 5 1.170 
2 | Single alternating! 1,412 3 Triple ..... .... 2.824 


In all these cases the triple current is best and the direet second. 

The next question is insulation, to which little attention is 
generally given. Questions of insulation resistance must be discarded 
as a criterion, and it must be remembered that the disruptive stress 
is not uniform throughout the insulation. The thickness of insula- 
tion has been calculated out on the assumption that at no part of the 
dielectric must there be a stress exceeding 20,000 volts per centimetre. 
It is unnecessary to give the calculations. The formula comes out, 


log R= E +log T, 
Sr : 


Where R is radius of insulation, E is the pressure, S the maximum 
stress, and r the radius of the wire. It must be insisted on that 
this is only an assumption. In practice, cable-makers do not follow 
such a rule as this. It is only true for homogeneous dielectrics. 
Cable-makers vary their homogeneity by the unwilling introduction 
of spangles and other foreign bodies. It is ditticult to find out what 
principles cable-makers work on. They indulge very largely in 
secret processes, which is always a suspicious proceeding, and it may 
be hinted, bv other people, that cable-makera work in a haphazard 
rule-of-thumb way, without any principles whatever. Some of the 
cables shown are caricatures, A small solid conductor causes such a 
sudden fall of potential at its surface that a larger tube takes a 
covering of smaller diameter.“ 

These figures go to show broadly that the direct and single alter- 
nating are preferable, as far as cost and convenience of insulation go, 
on the assumptions made. Distances are getting longer and 
pressures higher, and the cost of the cables is a more and more 
important matter. The cost of cables demands the most careful 
consideration, and it is to promote discussion in that direction that 
these diagrams have been made. The whole question of loss by 
dielectric hysteresis is left out of this consideration. My own 
experience in this direction is with condensers rather than cables; 
but if there had been time it would have been considered too. It is 
important, and this way of losing power is peculiar to alternatin;: 
and multiple currents, 

As to the cost of transformera, if direct current is needed for dis- 
tribution, there is not much to choose ; if alternating is to be delivered 
the single alternating system has a clear lead right through. 

As to convenience in measurement and handling, the direct current 
is far ahead, closely followed by the alternating, and the double and 
the triple come in a long way behind, if at all. Capacity effects, and 
all sorts of inductive effects are drawbacks peculiar to alternating 
and multiphase work. They are more troublesome in multiphase 
work. Bare copper conductors ought to be considered with reference 
to incipient discharge at the surface, and waste of power in the air. 
A tubular conductor is thus preferable and sometimes necessary, 
instead of u solid rod of the same cross sectional area. 


DISCUSSION. 

Major CARDEW pointed out that Mr. Swinburne handicapped 
alternating current systema by basing the comparisons on maximum 
instead of virtual pressure. The three elements to consider, so far as 
danger from shock was concerned, were time, pressure and power. He 
had known cases in his own experience where applications of 2,400 and 
even 10,000 volts for an extremely short time did not cause death. Also 
it was well known that if there was no power behind the voltage there was 
no danger. He pointed out that when the wave-form of the alternating 
current was not known it was impossible to estimate the maximum 
pressure, and said that, in the Board of Trade Regulations, virtual pressures 


* The figures do not show clearly that there is an external conductor in 
most of the concentric cables.-—J. 53. 
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were implied, He thought them to be the proper criterion, He did not. 
understand how Mr. Swinburne had arrived at bis figures for“ di- phase." 
Case 1 was a system earthed at the middle poiut, but the common return 
of a two-phase system was noz the middle point of the system. He did 
not understand why Mr. Swinburne only showed two conductors for a 
di-plase system in his diagram. Besides, it was considered advisable in 
most recent practice to employ four conductors, instead of two witha 
third as common return. Mr. Swinburne’s formula for thickness If insu- 
lation disregarded penetration, and consequently did not apply in practice. 
In the Board of Trade regulations a limiting dielectric thickness and 
limiting diameter were given. Mr. Swinburne had not mentioned two 
great points against direct current, vir., the commutator difficulty and the 
electrolytic tendency. The speaker favoured two-phase for combined 
lighting and power distribution, and three-phase when power was to be 
supplied through a long line, i 

Dr. EDWARD HOPKINSON considered Mr. Swinburne's Paper too 
academic, and objected to the comparison being made at 10,009 volts, 
a pressure practically impossible for continuous currents, He also pointed 
out that the switching arrangements of three-phase systems were much 
easier than for continuous-current systems. The tendency in America 
was altogether towards grouping the smaller systems into a single large 
three-phase station and transforming down in sub-stations, Five thousand 
volts was the pressure usually employed there. 

Major CARDEW here remarked that it had been suggested to him that 
the double circles in Mr. Swinburne’s diagrams meant concentric cables. 
But concentric cables had proved unsuitable for three-phase work. 

Prof. CRE HORE referred to some experiments with alternating currents 
which he had carried out on submarine cables, and the necessity he had 
experienced of limiting the pressure, as it was not known what alternating 
pressure the dielectric would withstand, 

Mr. HAMMOND said that as Mr. Swinburne’s and Mr. Parshall's Papers 
were practically on the sa ı e subject it was difficult to know where to draw 
the line in discussing them. It was a pity they had not been taken 
together. He confessed that the single-phase alternating system had 
failed for the supp!y of electrical energy for light and power, chietly on 
account of its unsuitability for motors. In connection with schemes for 
distributing electricity from points where coal was extremely cheap, the 
interest, depreciation, and redemption charges on the mains, which he put 
at 10 per cent., frequently much more than counterbalanced the saving in 
coal. He considered that there was no objection to using a common return 
on the two-phase system. 

Mr. CROMPTON said that Mr. Swinburne’s Case 3 was the most inter- 
esting. as it was the one that usually occurred in practice. Mr. Swinburne 
had neglected the effect of inductive appliances which gave the circuit a 
power factor, and diminished their carrying capacity. The speaker quoted 
Mr. C. E. L. Brown's cpinion that the cost of copper was practically the 
same on two and three-phase systems, and he also emphasised the present 
ignorance as to the piercing effect of different pressures on dielectrics. 

Sir HENRY MANCE said that the experience with india- rubber covered 
mains at Oxford had been quite satisfactory. The pressure there was 
1,000 volts. 

Sir WM. PREECE took exception to Mr. Swinburne’s remarks re cable 
manufacturers, Cable manufacturers did not work in a haphazard way. 
If the cables were not as they should be it was the fault of the specifica- 
tion, or of the engineer who tested them before accepting them. He laid 
stress on the importance of obtaining proper advice for work which was to 
be carried out. He thought that it could not be laid down that any one 
system was better than any other ; each case of power distribution should 
be considered on its own merita. 

Mr. BOTTOMLEY had heard from Lord Kelvin that the insulation on 
the Roine cables was showing signs of deterioration. 

Prof. AYRTON said that he would bring a sample of the cable on the 
following day. The insulation was compound, not rubber. 

Mr. E. K. SCOTT said that the cost of continuous-current tranformera 
would be lessened if their speed could be increased, Even with ball 
hearings he thought a 30-kilowatt converter would not run faster than 
1,200 revolutions per minute. What was wanted was a machine with a 
vertical spindle like a hydro-extractor or cream separator which would run 
at several thousands of revolutions per minute. 

Mr. VAUDHREY referred to theextreme importance of the life of cables. 
He thought that at present 10 years was a long life for electric light cables. 

Mr. SPAGNOLIZTTI described his “equilibrium system of feeding 
electric railways,” about which he had read a Paper at the last Conference 
(see The Electrician, Vol. XXXIX., p. 158). 


SOME NON-INTEGRATING ELECTRIC METERS. 


BY PROF, W. E. AYRTON, F. R. S., ASSOC.M INST € E. 


Materials.—The five most important metals employed in the 
construction of electric meters are copper, iron, steel, phosphor- 
bronze, aud some alloy of high resistivity. A few years ago copper 
of 98 per cent. conductivity (Matthiessen's standard) was considered 
good, now it is stated that copper of 105 per cent. conductivity can 
be obtained commercially from Mouchel of France. The great 
increase in the electric conductivity has been attributed to greater 
density of the material ; but there seems to be considerable doubt 
about this, and it is desirable to try whether a still further electric 
improvement, possibly even a relatively large one, might not be 
produced by using much greater care in removing the last traces 
ot impurities. It is also important to find out exactly how the 
v &riation of resistance with temperature increases with increase in 
the electrical purity. | 
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Soft iron for needles of electrical instruments should have small 
remanent magnetism and small coercive force, while both these 
qualities should be large iu steel for permanent magnets. A 
large magnetic improvement bas been effected in commercial soft 
iron during the last few yeara, and even steel can now be purchased 
in ingots having a far smaller coercive force than the so-called 
** soft" iron practically employed for electric apparatus six years or 
seven years ago; and, byconstructing the meter so that the magnetic 
induction is kept low, soft-iron instruments may be used for 
measuring alternating currents and pressures with fair accuracy. 
Tt should be remembered, however, that althouch the number 
of turns and the maximum scale reading may correspond with a 
number of ampere-turns which produce only a small induction 
with a sine or a flat-wave, such instruments may read wrongly if 
the wave be peaked, A satisfactory compensation for variation in 
the frequency is effected by shunting the instrument with a self- 
induction, and experiments should be made to devise some such 
device to compensate for the wave having a peak. 

The manufacture of steel magnets has much improved during the 
past few years, as indicated by the following results obtained from 
tests on steel magnetised with a force exceeding 200 :— 


— Residual | Coercive 
EL magnetism.] force. 
— —— ——M—M basn 
1885, Oil-hardened steel tested by Dr. J. Hopkinson 11,500 12 
1893. Glass-hard pianoforte wire tested by Prof. 
JA ( UAE . 9,500 45 
1898. Molybdenum steel tested by Madame Curie.. is 85 


This marked increase in the coercive force, which is of great 
importance in preserving the constancy of permanent magnet 
types of measuring instruments, has been brought about partly by 
improvement in the composition of the material, and pariy by 
greater experience having been gained regarding the proper way 
of hardening magnets. Still greater improvement may certainly 
be anticipated. 

In instruments employing a spring control, and in which, for 
magnetic reasons, steel cannot be used, phosphor-bronze is the 
best elastic metal, but it is far excelled by quartz as regards the 
absence of sut-permanent set. A really satisfactory method of 
coating quartz with even a metallic layer of sufficient conductance 
to serve as the flexible electrode for an electro-static voltmeter 
using a spring control is very desirable, but better still some 
metallic alloy possessing the mechanical properties of quartz is well 
worth seeking. 

Alloys possessing higher and higher resistivities and smaller 
and smaller temperature coeflicients are being constantly brought 
to notice, but no one seems to be seeking for a substance with a 
small temperature coefficient and a small resistivity, although that 
is the kind of substance that is needed for many purposes, as, for 
example, to wind voltmeter coils with and the bobbins of moving 
coil instruments used with a shunt for the measurement of large 
currents. 

Galvauometers. -The moving coil type of instrument has effected 
a revolution in galvanometry, and where low resistance and short 
period are desired it greatly surpasses the moving-needle typo. 
No moving-coil galvanometer, however, has yet been constructed 
that will even indicate the existence of the sinall currents which 
certain moving-needle galvanometers will measure accurately. 
Development of the moving-coil type of instrument is at present 
limited by the comparative smallness of the field produced by & 
permanent magnet, the limiting thinness that can be given to the 
strip of metal used for the suspension, aud the slizht trace of 
magnetism that remains in the so-called non-magnetic materials, 
used in constructing the coil, even after the application of the 
best method for freeing them from magnetism. la view, however, 
of the great improvements that have been introduced into moving- 
coil types of galvanometers during the past few years, and of tho 
fact that a given volume of wire possesses such an enormously 
greater value in the moving coil than in the ordinary moving-needle 
type of instrument, it may not be too sanguine to look forward to 
moving-coil galvanometers rivalling moving-needle galvanometers 
for all purposes. 

Amanelers and Voltmeters, —Instruments depending on the action 
of one coil on another without iron generally use a working li»ld 
of about 50. Therefore, since the field on a central station switch- 
board often exceeds 20, the disturbance may b» very great. 
Iudeed the error arising from the current in the leads alone of 
such an instrument may be serious. The importance of using 
copper of much higher conductivity than at present obtainable, so 
as to employ many more convolutions of wire without increasing 
either the volume or the resistance of a coil, is here manifest. 
Some soft-iron needle instruments have also fields not exceeding 
about 70, and are, therefore, quite useless for central station work, 
unless protected in special ways with soft-iron magnetic shields. 

The field in which tho coil of some moving-coil instruments turn 
is as high as 1,200, and it mizht be expected that small stray fields 
would produce no error. But, asa matter of fact, the iron p»le- 
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pieces, and especially the iron core, concentrate the stray field on 
the coil ; so that a stray field of only 0:5 when parallel to the field 
of the instrument may produce an error of 0 4 per cent., or nearly 
ten times as great as the ratio of the fields alone would lead one to 
expect. The employment, however, of an astatic pair of narrow 
coils without an iron core greatly reduces this error. 

For measuring large alternating currents it is desirable to 
employ a small transformer giving a maximum secondary current 
of some 10 amperes, which can be easily led to an ammeter at a 
safe distance from the main cable, and by keeping the resistance 
of the secondary circuit low, the transformation ratio will not be 
affected by changes of frequency. The best way at present of 
measuring small alternating currents is by means of an electro- 
static voltmeter shunting a non-inductive resistance. 

Electro-static voltmeters have practically no errors due to stray 
magnetic fields, unless they are rapidly alternating. In that case, 
unless the needle and inductors be properly subdivided, eddy 
currents may be induced and a disturbing force introduced. The 
error due to impedance is practically zero, as the capacity of a 
dead-beat electro-static voltmeter with a 12in. pointer need not 
exceed about thirty-millionths of a microfarad. Pivot-friction and 
brush-discharge between the needle and inductors introduce the 
greatest troubles, and it is difficult to obtain as much damping as 
is desirable. Coating the inductors with mica, enamel, &c., 
greatly reduces sparking between them and the needle, but not 
the brush-discharge with an alternating potential difference, and is, 
therefore, of little practical use. A better method of stopping the 
brush-discharge than by immersing the whole instrument in oil is 
much needed. 

Megohm-meters.—Direct-reading ohm-meters, measuring up to 
50 megohms, are now obtainable, but apparatus is also needed to 
enable the insulation of an electric-light cable to be tested where 
laid. At present cable is often supplied which, although possessing 
only a fraction of the specified insulation, is passed because suitable 
testing apparatus can be used only in a laboratory. 

My cordial thanks are due to Mr. A. Campbell for assistance 
rendered in the preparation of this note. 


During Prof. Ayrton’s remarks about his Paper, which were 
rather fuller than the Paper itself, he exhibited a portable 
instrument for the measurement of stray fields. This consisted of 
a coil of wire, with a spring and clip attachment, enabling it to turn 
rapidly through an angle of 180deg., connected to a pointer 
galvanometer whose scale read directly in C.G.S. units. e also 
showed an ohm-meter, and, apropos of the remarks on cables in 
Mr. Swinburne’s Paper, a board of samples of house wire, some of 
which (especially the ‘‘ flexible”) had extremely low insulation 
resistances. 

DISCUSSION. 

Mr. EVERSHED described the search he had made, some years ago, for 
an iron without a coercive force. Among the materials he had tested were 
some magnetite crystals and pure iron dissolved in mercury. Both of these 
had higher coercive forces than cast iron. He had found the transformer 
iron of commerce the best, its coercive force being about 5. Messrs. 
Sankey and Sons occasionally had samples of much lower coercive force, 
but the cause of this was still to be discovered. The method of com- 
peneating for variations in frequency which Prof. Ayrton had mentioned 
was accurate enough for commercial purposes. The speaker then criticised 
Prof. Ayrton’s historical table of coercive forces. In 1893, instrument 
makers were already employing tungsten steel with a coercive force of 60, 
and not much progess had been made since. Prof. Ewing’s low figure was 
because he was obliged to employ wire in the instrument with which he 
made his tests ; better materials than pianoforte wire were then obtain- 
able. Madame Curie’s sample which gave a coercive force of 85 had not 
sufficient permeability. With regard to variations of resistance with 
temperature, alloys could be obtained with no temperature coefficient, 
Manzanin was a hopeless failure, but othera were obtainable in Germany. 
It was to be regretted that we could do nothing new in England. He then 
referred to some causes of error in moving coil instruments. The friction 
had to be reduced to a minimum, and this was done by employing a steel 
point iu a jewelled cup, but the weight of the coil (8 to 10 grammes) 
caused the steel to cut the jewel. To avoid this an extreme polish on the 
jewel was necessary, especially at the bottom of the cup, and unfortunately 
in polishing this part revolved at the slowest speed and consequently 
received no polish. The temperature errors in moving coil ammeters 
were large ; there were frequently thermo currents due to the heating of 
the copper-alloy joint of the shunt. If these joints had the same resist- 
ances they would compensate one another, but in practice they often had 
not. Comparing electrostatic voltmeters with those of the moving coil 
pattern he pointed out disadvantages in the former. The turning moment 
of a 100-volt multi-cellular voltmeter was about 0'1 cm. grm., a tenth 
that of a moving coil instrument of a similar range, and the weight to be 
moved was double. Also the slightest displacement sufficed to produce a 
gravity movement. He also referred to the trouble occasioned by fatigue 
in the suspension wire. He proposed the remedy of transforming up 
in the case of alternating voltages, and thus using the instrument with 
higher preasures. 

Mr. CROMPTON testified to the extreme accuracy of moving coil 
instruments. Referring to Prof. Ayrton's remarks on the insulation 
resistance of wires, he said that what was nceded was a test of durability. 
He pointed out that the insulation resistances specified in the wiring 


rules of the Institution of Electrical Engineers were fairly low. Why 
should one specify material of high resistance that was known to 
deteriorate ? 

Major CARDEW wanted a method of testing whether a magnet would 
be permanent or not. He had experienced that good connections were as 
important in the case of electrostatic as in the case of other instruments. 
A bad connection interposed a condenser in the circuit which diminished 
the reading. The fatigue of iridio-platinum wire was very troublesome. 
After assuming a steady condition for some time some sort of molecular 
change again took place, and the effect started again, so that the curve 
connecting the position of the zero with time showed a number of successive 
steps. 
Mr. HAMMOND asked if the chemical analytical method was never 
applied to the materials mentioned in Prof. Ayrton's Paper. 

After some remarks by Prof. KENNEDY on the deterioration of cables 
and as to what extent the blame was attributable to the cable-makers, 

Prof. AYRTON replied to the discussion. He emphasised the importance 
of Major Cardew's remarks on loose connections to electrostatic instru- 
ments. He said that he did not advocate higher insulation resistances, as 
Mr. Crompton seemed to imagine, but merely pointed to the necessity of 
tests for checking guaranteed and specified values. In point of fatigue, he 
was of opinion that iridio-platinum gave the worst results as a suspension 
and wire and phosphor bronze the best. Chemical tests of the various 
irons and steels bad certainly been made, but they were of no value in 
view of the superiority of electromagnetic tests. 


ELECTRIC LOCOMOTIYES IN PRACTICE, AND TRAC- 
TIVE RESISTANCE IN TUNNELS, WITH NOTES ON 
ELECTRIC LOCOMOTIVE DESIGN.* 


BY P. V. M MAHON. 


(Concluded from page 230.) 


Turning now to the characteristic curves of the locomotive (Fig. 
26), and limiting the starting current to 150 amperes, the tractive 
force at the tread of the wheel is 3, 280lb. for two motors, and this 
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Fic. 27.— Motor No. 1; Performance Diagram. 


can be maintained until a speed of 5:5 miles per hour has been 
reached by the locomotive. In the interval between 0 and 2 miles 
per hour we have a tractive force of 3, 280lb., of which 1, 640lb. is 
absorbed by train resistance, &c., leaving a force of 1, 640lb. available for 
accelerating the train and locomotive. The kinetic energy stored up 
at 2 miles per hour is 14,500ft. Ib., and as the average force acting 
in the interval was 1, 640lb, the space passed through must be 8:87ft., 
and the time taken 6°06sec. In the interval between 2 and 4 miles 
per hour the tractive resistance is 9061b., leaving 2,3741b. for accele- 
rating the train and locomotive; the kinetic energy stored up between 
2 and 4 miles per hour is 43,700ft. 1b. ; and dividing this by the 
average force of 2,374lb. gives 18·4ft. as the space traversed in the 
interval, the time occupied being 4'2sec. In the same manner, 
between 4 ana 6 miles per hour the resistance is 707lb., the tractive 
force begins to fall at 5:5 miles on account of the current falling, so 
that the average tractive force in the interval is 3,060lb. for a current 
of 140 amperes, the space travelled is 32ft., and the time is 4:39sec. 
In the next interval, the current has an average value of 100 amperes, 
giving a tractive force of 2,1001b., the resistance is 660lb., and the 
kinetic energy is 101, 500ft. Ib.; working out as before, we find that 
a space of 70°5ft. is travelled through in 6:91sec. It will he seen that 
the train and locomotive have now attained a speed of 8 miles per 
hour, and have passed through a space of 8:87 4-184 4-32 4-70: 5 — 
129 7ft. in 6044:24+4°39+6 91 21 5sec. At this point, it is con- 
venient to put the motora into parallel. "They can, of course, remain 
in series until 10 or 12 miles per hour has been attained ; a saving 
is thereby effected in current consumption, but at the expense of 
tractive force and, as will appear later, at considerable sacrifice in the 
total efficiency of the locomotive. 


* Abstract of a Paper read before the Institution of Electrica Engineers. 
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When the motors are placed in parallel, the current is limited to 
125 amperes per motor or 250 amperes for the locomotive. The 
proper imit of current when the motors are placed in parallel is 
ully considered later on. This current of 250 amperes will begin to 
fall at 170 miles per hour, and is prevented from exceeding that 
amount by external resistance when the motors are placed in 

rallel. The tractive resistance in this interval (8 to 10 miles per 
our) is 660lb., and the tractive force i is 2,580lb., leaving 1, 920lb. for 
acceleration ; the kinetic energy is 131 ,000ft. lb. , with the result that 
68:2ft. is passed through in 5:21sec. Proceeding i in a similar manner 
at 2-mile intervals until a speed of 20 miles per hour is reached, we 
find that in the interval between 18 and 90 miles per hour the 
tractive force is 1, 140lb. for an average current of 116 amperes, and 
the resistance is 8571b., leaving 283lb. for acceleration, whilst the 
kinetic energy is 276, 000ft. Ib.; ; treating as before, the space travelled 
is 572ft., and the time oceupied i is 20°6sec. After this point is reached, 
the locomotive is unable to give a surplus over the tractive force 
nece to overcome tke tractive resistance at 20 miles per hour, 
and so the speed curve turns over and becomes flat, Tabulating the 
values obtained, the form below offers a ready means of detecting 
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Fia. 28.—Diagram showing effect of Low Starting Current. 


errors, and the speed and current curves can readily be plotted from 
the table ; — 


Miles per Time in Total time, Distance Total dis- Amperes Tractive 


hour. seconds. , seconds. in feet. tance, feet. in interval| force, lbs. 
0 "uu R T. 150 8,280 
2 6:06 6:06 8:8 8:8 150 3,280 
4 4-20 10:20 184 | 27.2 140 3,060 
6 4-39 14-59 32:0 59:2 100 2,100 
8 | 691 21.50 70:5 12977 250 2,580 
10 591 | 26°70 68:2 1979 250 2,580 
12. | 522 31:90 840 2819 250 2,580 
14 540 | 3730 | 1020 | 3040 250 2,580 
16 | 5:43 4270 | 1187 502:0 200 2,150 
18 7.57 5030 | 1840 686:0 116 1,140 
20 | 2060 | 7090 | 5720 | 12590 


When a speed of 20 miles per hour is attained, the locomotive and 
train have passed through a distance of 1,958ft., and as the total 
length of the section is 2,700ft., there remains a space of 1,442ft. to 
travel. From experience we know that a train can be brought to 
rest from 20 miles per hour in 20sec. without inconvenience to the 
passengers. Adopting this as a standard negative acceleration, the 
time taken to bring the train to rest from 20 miles is 20sec., and a 
space of 292ft. is passed through during that time; this leaves 
1,150ft. to travel at 20 miles per hour, occupying 39:4sec, The total 
time taken from switching on the current and until the train is 
brought to rest in the next station ia 130°3sec. Plotting these results, 
we obtain the two curves shown on Fig. 27. The solid fine represents 
the amperes at 430 volts, and the dotted curve the speed in miles 

r hour. 

P Harte described the manner in which the two curves showing 
the performance of the locomotive on the rails are obtained, the effect 
of limiting the current when the motors are placed in parallel may be 
considered. Another set of curves was worked out for this same 
locomotive under exactly similar conditions to the last, as to length 
of section, weight of train, and starting current limit, the last-named 
being 150 amperes. The current when the motors were put into 
parallel was, however, limited to 140 amperes, or 70 amperes per 
motor. These curves are given in Fig. 28, and show very clearly the 
performance of the locomotive in actual work, and also the difference 
arising from a change in current supply. As the remaining part of 
this Paper deals chiefly with curves obtained in a similar way under 
varying conditions as to winding and as to supply of current to the 
locomotive, they may perhaps be called “ Performance Diagrams.” 

Referring to Fig. 28, the energy supplied is plotted in kilowatts 
instead olin amperes (at constant voltage) as before, in order to show 
more clearly the loss in external resistance by keeping the starting 


current down. It will be noticed that the time required to run the 
2,700ft. is 155sec. The electric energy taken from the line was 2,200 
watt- hours, and of this amount only 1,679 watt-hours were usefully 
employed. The shaded portion of the energy curve shows the watt- 
hours wasted in rectal resistance to keep the current within the 
specified limits, If the motors when in series will stand a 
current of 150 amperes there is no reason, so far as they are 
concerned, why 150 amperes per motor should not be allowed 
when they are in parallel. The chief objection to this manner of 
working is the additional strain thrown on the generating machinery ; 
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Fig. 29.— Diagram showing effect of High Starting Current. 


but when a sufficient number of locomotives is running, this jump 
from about 80 to 300 amperes should not be of much consequence, 
and if it proves very objectionable the corners can be rounded off 
by making the first jump 200 amperes and almost instantly raising 
the current to 300 amperes. Neglecting the generators for the 
present, Fig. 29 shows the locomotive performance when 300 amperes 
are allowed at the moment when the motors are baie in parallel. 
The run occupies 125 seconds, aud 1,945 watt-hours are drawn 
from the line, 1,736 of these being usefully employed. The shaded 
portion of the curve shows the watt-hours wasted in estem; resist- 


20 
ARI z 5 
: dsl NI 
ere CAL 
=a 195 a 
„Les 
S10 dun d E — l 100 * 
: A 
— gRENT HYG 75 
l pw IECIT 
C 
| ILE 
Elephant. Seconde a Kennington. 


Fio. 51.— Diagram showing difference between Series and 
Series-Parallel control. 


ance. A furtherstudy of these two figures shows that the time taken 
is 24 per cent. longer in the first case than in the second, and also 
that the watt-hours are higher by 11:5 percent. This enormous 
gain should more than compensate for the extra strains, and shows 
how different methods of driving may affect the economy. From 
the above, it m that a high starting current, and consequently 
a high tractive force, kept up as long as possible at starting, has a 
decided advantage. With this idea in view it seemed that a still 
further increase in the number of conductors on the armature might 
be an advantage. A fresh winding was worked cut for the same 
carcase, the number of conductors being increased to 972. 

Fig. 27 gives the “ performance curve” of No. 1 motor. The time 
required to run the 2,700ft. is 130sec., the electric energy drawn from 
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the line is 1,905 watt-hours, and the maximum speed attained is 20 
miles per hour. | f 

If, for practical reasons, it is not desirable to i a higher nega- 
tive acceleration than 1 16ft. per second per second in bringing the 
train to rest, there is clearly no need to try and get a higher positive 
acceleration at starting. Adopting this acceleration for starting and 
stopping, we find that the speed at which the locomotive and train 


~ must run, after the acceleration is attained, is 16°25 miles per hour. 


This is made clear by Fig. 30. Here tbe ordinates represent the 
speed in miles per hour, and the abcisse the time in seconds. A 
series of speed curves can be obtained which will enclose the same 
area, and, consequently, any curve of this series will enable the run 
to be accomplished in the specified time. Stopping from 20 miles 
per hour in 20 seconds was adopted as the negative acceleration in 
all cases, and positive accelerations of 1:46, 0°974, 0°73, 0:584, 0:487, 


running speed will be. And as will be seen from a study of the 
tractive force curves, correspending to the various speed curves, the 
slower the running speed, the lower the kinetic energy stored up at 
starting, and taken out again by the brakes in stopping. Turning 
now to the tractive force required to obtain the various conditions 
laid down above, we see (Fig. 30) that to give the train and locomotive 
an acceleration of 1:46 feet per second per second a force of 4,915lb. 
is required, and this must be kept up for 16:3 seconds until a speed 
of 16:25 miles per hour is attained. To this must be added the 
tractive resistance taken from Fig. 25 at every interval, as already 
explained. The total tractive force, then, exerted by the motors at 
the moment of starting is 7,125lb., dropping to 6, 250lb. at 2 miles 
er hour, 5,7501b. at 4, 5,650lb. at 6, and 5,625lb. at 8 miles per 
four it now commences to rise again, and is 5,650lb. at 10 miles 
per hour, 5, 700lb. at 12, 5,7251b. at 14, 5, 750lb. at 16 miles per 
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Fic. 90, —Diazram of Acceleration< and Tractive Forces. 


and 0°417 feet per second per second were also adopted, corres- 
pun to starting from rest and attaining speeds of 20 miles per 

our in 20, 30, 40, 50, 60 and 70 seconds respectively. A line was 
drawn parallel to the abscisse from each of the above acceleration 
lines (if they may be so called), enclosing the same area in each 
case ; this gave the speed at which the train must run, after attaining 
its acceleration, until the brakes are applied. With a uniform 
acceleration of 1:46 feet per second per second during the startiug 
period, we see from Fig. 30 that the speed during the running was 
16°25 miles per hour until the brakes are applied. The next speed 
curve, with its acceleration of 0.974 feet per second per second during 
the starting period, requires a speed of 17:0 miles per hour during 
the running period. For accelerations of 0°73, 0:594, 0:487 and 0471 
feet per second per second, during the starting periods, the respective 
speeds during the running periods, and until the brakes are applied, 
are 17:9, 19:5, 2L'0 and 25:5 miles per hour. It is evident from this 
that the more quickly the train attains full speed, the slower the 


hour; when 16:25 miles per hour is reached, it drops to 795lb., this 
being the tractive force necessary for running at that specd. 
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20 | 1-46 | 81,100 | 95,220 |14,120 77,400 172,620 ^ Standard. 
30 | 0:974 | 84,600 | 106,350 | 21,730 70,600 176,950 4:327; | 251% 
40 | 0730| 89,400 | 119,540 | 30,140, 63,150 182,690 10-24% 5:847; 
50 | 0°584| 95,600 | 136,140 | 49,640, 65,200 191,340 17:87% 10°86 
60 | 0-487 | 104,600 | 158,870 | 54,210 42,650 201,460, 290 % 167 7: 
70 | 0°417 125,800 | 204,300 77,500 16,070 220,370 264 4 27 657 


This table shows the enormous advantage to be gained by adopting 
the highest acceleration compatible with the practical details of motor 
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design. It fortunately happens, however, that we have a fairly large 
choice without increasing by more than 6 per cent. the total energy 
drawn from the source of supply. In designing a locomotive it is 
not of very great importance, or at least it will not aflect the final 
result to any great extent, if the sharp peak of the tractive force 
curve at the moment of starting is averaged over the whole period of 
starting. This will 1educe the size of the motors and the tractive 
force that they must give out during the first few seconds, and will 
prevent the speed curve from rising in a perfectly straight line, as 
shown. Thus, in the case of tractive force curve for an acceleration 
of 1'46ft per second per second, the tractive force, instead of being 
7,1251b. at the moment of starting, may be reduced to an average of 
5,839]b. over the starting period. Fig. 30 and the table of results 
show the way in which to apply the tractive force to obtain economical 
working. It now remains to find how fur these suggestions can be 
carried out in E obsit remembering that the locomotive has only 
two motors, and that the space available is limited. 


CORRESPONDENCE. 
THE COHERER. 


TO THE EDITOR OF THE ELECTRICIAN. 


Siz: Not without considerable surprise, I have read in your 
issue of the 2nd inst., in the letter from Mr. Fahie, the singular 
statement that the coherer with glass pocket attributed 
to M. Blondel is really due to Prof. Lodge, who sent the 
instrument to M. Blondel." As Mr. Fahie has alluded to his 
school days, may I be permitted to ask him whether he was 
not then taught that in order to affirm the identity of two 
objects he must see both, or descriptions of both, and have 


Fio. 1.—Marconi's Tube, published 1897. 


Fic. 35.— Prof. Lodge's Tube 
(not published) sent to Prof. 
Blondel, January, 1899. 


Fic. 2.—Blondel’s Tube, published 
August, 1898 (latest pattern). 


compared their dates. You would certainly oblige him, as well 
as myself, by publishing my Paper to the French Association 
for the Advancement of Sciences in August last, in which 
my apparatus was described, six months before Prof. 
Lodge sent me the tube. Moreover, the three figures 
accompanying this letter will give your readers an opportunity 
of comparing for themselves the various tubes, and of judging 
of Mr. Fahie's imaginative turn of mind. As I have always 
willingly expressed the greatest admiration for Prof. Lodge's 
pioneer work in the field of wireless telegraphy as well as for 
his improvements in the Branly tube, I may be pardoned for 
believing that, contrary to Mr. Fahie’s opinion, he has left 
some improvements” yet to be made by Marconi and 
others.— Yours, &c., A. BLoNDEL. 


THE WEHNELT INTERRUPTER. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: The wide interest which has been manifested in the 
Wehnelt interrupter gives pertinency to the remark that the 
device appears to have been originally discovered and its 
operation described in a general way as much as 16 years ago 
by a Russian. A short account of his work will be found in 


The Electrician for December 27, 1884 (Vol. XIV., p. 133). 
Wehnelt's rediscovery of what is apparently the same 
phenomenon, coming at a period when the most efficient 
interrupter for use with induction coils is so great a 
desideratum, has given him a deserved prominence that the 
Russian was not so fortunate as to reach.—Yours, &oc., 


Madison, Wis., May 25. Duaarp» C. Jackson. 


REVIEWS. 


(Copies of Books, &c., reviewed in the The Electrician will be supplied by the 
Publisher, post free, on receipt of the published price.) 
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Guide to our old Homes across the Water. By Oscar Mort, 
A. I. E. E. (London: Waterlow and Sons. New York: L. Lilienthal. 
1899.) 


In a book of about 600 octavo pages, Mr. Oscar Moll, the 
popular traffic manager of the Direct United States Cable Co., 
has given us & comprehensive and useful guide to the most 
favoured health resorts and places of interest in Europe, and 
especially of those in the old country. Starting with a few 
common sense hints to visitors and others doing Europe," 
the author gives & really interesting description of some of the 
best tours in England, France, Germany, Switzerland, 
Holland and Italy. A handy dictionary of English, French, 
German and Italian phrases is given, and not the least useful 
feature of a book, which is particularly opportune at this 
season of the year, is the attention given to such matters as 
telegraph rates, weather forecasts, money equivalents, &c. 
It is upon these tiresome points that the average traveller 
may be said to be most completely abroad when away 
from home. There are several maps and illustrations. Mr. 
Moll’s book is a true guide, and we anticipate for it a large sale. 


Kálkulos sobre las Kaüerias de Agua.—Ensayo de Unifikazion 
de las Formulas Usuales i de Simplifikazion de los Kälkulos Basada 
en la Nozion de Zircuito Idrauliko. By A. E. SALAZz AR. (Santiago de 
Chile: Humei Ka. 1898.) 

This phonetically-spelt book is an endeavour, by the Pro- 
fessor of Industrial Physics at the University of Santiago, to 
put on a basis similar to Ohm's law the ordinary equations 
governing the flow of water through pipes, with a consideration 
of las konsequenzias prátikas ke se deriban de esta asimila- 
zion." In the northern hemisphere teachers are content to 
use a hydraulic analogy to explain the relation between 
current and fall of potential; in Chili it appears that calcu- 
lations in hydraulics are to be based on formule analogous 
to electrical ones. Analogies are useful things, but there is a 
danger of carrying them too far. 


Die Optik der Elektrischen Schwingungen. Experimental-Unter- 
suchungen über elektromagnetische Analoga zu den wichtigsten 
Erscheinungen der Optik. By A. RIohI. Translate i by B. DEssaU. 
(Leipsic: O. R. Reisland. 1898.) 

This is an excellent translation of Prof. Righi's book, the 
original Italian edition of which we reviewed at the time of its 
publication (The Electrician, Vol. XXXIX., p. 285). Reprints 
have been added of two Papera written by Prof. Righi sub- 
sequently to the publication of his book. These are on the 
refractive indices of selenite for electric waves, and on its 
behaviour in a homogeneous magnetic field. 


Handbuch der Telephonie. Edited from the Manuscript of Dr. 
Victor Wietlisbach, by Dr. Robert Weber. (Vienna, Budapest and 
Leipsic: A. Hartleben. 1899.) 


Dr. Wietlisbach, the late technical director of the Swiss 
telephone department, when he died in September, 1897, left 
still unpublished tbe manuscript of à book he was preparing 
on telephony, and his friend, Prof. Weber, has undertaken the 
task of editing it for publication. The work, which is now 
before us, reflects great credit both on the author and editor. 
It deals more especially with German ani Swiss practice, but 
shows an acquaintance with American methods as well. As 
is to be expected in the circumstances, the book omits 
reference to some of the later developments in telephone 
engineering, but, taken as a whole, it treats the subject in a 
thorough and comprehensive manner. 
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PARLIAMENTARY INTELLIGENCE. 


PROVISIONAL ORDER PROCEDURE. 


In the House of Lords on Friday the Earl of MORLEY called attention 
to the fact that there were, in all, 19 electric lighting bills before 
Parliament, dealing with 90 provisional orders. It would be seen from 
this how necessary it was that the Electric Lighting Orders (Common 
Form Clauses) Bill should be pressed forward in the House of Commons. 
If it could not be passed this session, he suggested that the Board of Trade 
might group a large number of orders in a single measure, and schedule 
the common-form clauses at the end, in order to facilitate the work of 
examination. 

Lord BALFOUR OF BURLEIGH said it was the intention of the Board 
of Trade to get the bill passed this session, if possible, but failing that, 
the alternative suggestion of the noble earl was well worthy of con- 
sideration. 


LEGAL INTELLIGENCE. 


R. W. Blackwell and Co. v. Greenwood and Batley (Limited). 


This case came before Mr. Justice Bruce, in the Queen’s Bench Division, 
on Friday last, and was an action brought by plaintiffs to recover from 
defendants £608. 15s. 2d. balance of account for the price of goods sold and 
delivered, Defendants, while admitting plaintiffs’ claim, alleged that they 
were entitled, by way of set-off or counterclaim, to deduct £525. 19a. 1d., 
and brought into Court £82. 16a. 1d. as sufficient to meet plaintiffs’ claim. 
From the counterclaim it appeared that in June, 1896, the Corporation of 
Leeds invited tenders for the supply of 25 electric cars, to be used in a 


system of electrical overhead traction, to be constructed in accordance with 


a specification and general conditions of contract which had been prepared 
on behalf of the Corporation. Part of the system of traction included the 
supply for each car of a trolley, which was to be of the swivelling arm 
type, as manufactured by the makers of the trolleys supplied to the 
Bristol Tramways Co. Each trolley standard was to have a base 
fixed to the roof of the car, and the conditions prescribed 
by the Corporation required that there should be a suitable arrangement 
on the root of each car of adequate strength for attachment to the trolley 
base. On June 6, 1896, defendants informed plaintiffs, who supplied 
the trolleys to the Bristol Tramways Co., that they (the defendants) 
were tendering for the supply of the motor cars, including the trolleys to 
be attached thereto, and between that date and June 21, 1896, plaintiffs 
went through the specification and general conditions of contract. and 
became fully acquainted with the nature and design of the trolley 
which was required and the conditions subject to which it was 
to be supplied. Plaintiffs were then requested by defendants to send 
them the prices at which they could supply and fix the trolleys, and to 
supply particulars and plans of the trolley which was to be made. Plaintiffa 
did this, and on June 22 defendants sent in to the Corporation a tender 
uudertaking to build and supply 25 cara complete, in accordance with the 
specification and conditions, and guaranteed to uphold the same in perfect 
order and condition for 12 months for the sum of £14,000, and defendants’ 
tender was accompanied by plaintiffs’ plan. This tender was accepted. 
On November 17, 1896, an order for the complete trolleys, &c., 
at the prices quoted by plaintiffs, was sent to and accepted by plaintiffs, 
and plaintiffs supplied the trolleys, which were duly attached to the cars. 
In August, 1897, the trolley standard on one of the cars broke, and injured 
three passengers.  Defendants alleged that the trolley was defective, 
inasmuch as the standard met the base at right angles, whereas it should 
have been curved where it met the base. Actions for damages were 
commenced by the passengers against the Corporation and the Corporation 
claimed damages from defendanta in respect of the defective trolley which 
caused the accident. Defendants gave plaintiffs notice of this claim, and 
told them they should hold them responsible for any damages they might 
sustain as the result of the accident. Plaintiffs denied all liability for the 
fracture of the standard, and defendants paid the damages and costs 
which the Corporation had to pay to the passengers, viz., £483. 16s. and a 
further sum of £42. 38. ld. incurred by themselves in respect of the 
actions, making together £529. 198. 1d., which they claimed to set off 
against the plaintifis’ claim. 
The further hearing of this action has been adjourned sine die. 


In re Williamson and Joseph. 


In the Chancery Division, on Wednesday, Mr. Justice Wright, sitting as 
an additional judge in the Chancery Division, made an order continuing 
thevoluntary winding-up of this company underthe supervision of the Court. 


Hailstorm at Madrid.—A severe hailstorm visited Madrid on 
the 9th inst. causing immense damage to the telegraph and telephone 
services, At the telegraph instrument room the destruction was 
great, the two skylights were destroved and the instruments seriously 
damaged. Work had to be suspended and arrangements made for 
the installation of provisional circuits, The telephone company also 
sulfered very seriously from the effects of the storm, the wires coming 
down in all directions, During the visitation current was switched 
ff the electric tramways and the service consequently stopped. 


ELECTRIC LIGHTING IN THE CITY. 


On Friday last representatives of the City Corporation and the Charing 
Cross and Strand Electricity Supply Corporation met Sir Courtenay Boyle, 
K.C.B., at the Board of Trade, to consider clauses to be inserted in the 
Provisional Order granted by the Board of Trade to the Charing Cross 
Company relative to electric lighting in the City of London. 

The CITY SOLICITOR (Mr. H. H. Crawford) drew attention to the 
two important conditions in the report of Sir C. Boyle, viz., that in consid- 
eration of the Order being granted to the Company, a clause should be 
inserted requiring the Company within two years to establish a separate 
generating station for the purpose of the City undertaking ; and, secondly, 
that power should be given to the Corporation to purchase the City under- 
taking at any time after the expiration of a reasonable time (to be here- 
after settled) from the commencement of the Order, on terms to be agreed 
upon, or in default of agreement to be determined by arbitration. After 
hesitating until the very last moment to take any course which might give 
the idea that they were desirous of departing from the terms of the 
contracts with the City of London Electric Lighting Co. (which the Corpo- 
ration were advised were illegal), the Corporation bad decided in favour of 
competition by*themselves. As, however, the Board of Trade had decided 
to grant an Order to the Charing Cross Company, competition by the 
Corporation was at present practically out of the question. Therefore, 
the only immediate course was to consider what clauses could be inserted 
safeguarding the interests of the City, There were certain portions of the 
draft Provisional Order which appeared to the Streeta Committee to require 
amendment before the Order would be fair to the consumers, the rate- 
payers and the Corporation. The most important question was that of 
purchase. As to the date, the Committee considered that it should be 
December 31, 1907, while in regard to the cost of the purchase, their 
suggestion was that the Corporation should be at liberty to purchase 
the undertaking at its cost, plus 10 per cent., a guarantee being given 
to the shareholders making up their dividends iu the interim to an 
average of 4 per cent. per annum. The Corporation also desired to 
have the right to purchase either the whole or part of the undertaking in 
the City, so that if they thought it desirable they would be at liberty to 
purchase only certain mains or the whole of the mains and the generating 
station, by agreement, on the same terms. The Committee had also passed 
another important resolution, viz., that the granting of the Order to the 
Charing Cro:s Cumpany should not prejudice the right of the Corporation 
to become a competing authority. 

Sir COURTENAY BOYLE: You need not dwell upon that. As far as 
the Board of Trade is concerned it cannot be. 

The CITY SOLICITOR said that the City of London Company, now 
that competition was in view, might possibly materially alter their 
proposals with the Corporation, and it might be to the interests of the 
ratepayers and consumers to purchase their undertaking. The Corporation 
desired to safeguard the position, so as not to be told afterwards that they 
could not do it, because there was another company, as that would amount 
to their having to buy up two companies. Then the Committee thought 
there should be a clause obliging the undertakers to pay the reasonable 
expenses incurred by the local authority in connection with the appoint- 
ment of an electrical inspector or inspectors under the Order, the sum ev 
paid not to exceed in auy one year £500. In regard to the clause providing 
for the revocation of the Order, and for a partial, incomplete revocation, 
the Corporation desired to have the local authority included, and that it 
should be altered so as to include part of the undertaking whether within 
or without the City. 

Sir COURTENAY BOYLE was doubtful whether the Corporation should 
have a voice in the maintenance of the property of the Company outside 
the City. 

The CITY SOLICITOR pointed out that the generating station might be 
outside of the City, and the Corporation wanted the power to purchase that. 

Sir COURTENAY BOYLE : It is an important point, and it will be 
dealt with. 

The CITY SOLICITOR then proceeded to the schedules, the fourth of 
which dealt with the question of price. The offer of the Company to the 
Corporation was even better than the terms stated in the schedule, which 
the Committee, therefore, suggested should run as follows:“ Where the 
undertakers charge any consumer, by the actual amount of energy supplied 
to him, they shall be entitled to charge him at the following rate per 
quarter: À maximum rate of 5d. per unit for private lighting for the first 
three units per 8 c.p. lamp or its equivalent connected, and for all units 
over and above this amount a maximum rate of 4d. per unit. A maximum 
rate of 3d. per unit for motive power for any number of units up toa figure 
which is 10 per cent. of the maximum number of watts which may at any 
time be absorbed by the motor or motors for which & supply is required, 
and for all units over and abovethisamount a maximum rate of 2d. per unit.“ 
With regard to the public lighting the Corporation desired the clause 
amended so as to read thus :—'' The undertakers, upon receiving reasonable 
notice from the local authority requiring them to supply energy to any 
publie lamps, shall give and continue to give a supply of energy to all or 
any of such lamps and in such quantities and for so long as the Corpora- 
tion may require, aud the undertakers shall be prepared to do public 
lighting on the same terms and conditions, subject as aforesaid as are set 
forth in the agreements between the City of London Electric Lighting Co. 
and the late Commissioners of Sewers, the annual price to be paid for any 
lamp taking energy at a rate not specified in the agreements to be in 
proportion to the rate of energy at which the lamp is supplied." 

Sir COURTENAY BOYLE thanked the City Solicitor for the clear and 
succinct way in which he had put the points before him. He would say 
deliberately, in the hearing of the representatives of the Corporation, that 
it was desirable that this question should be settled this year, and the 
Board were anxious to introduce the Provisional Order, and to press it on 
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so far ae circumstances would allow. It was open to anybody to oppose 
the Order in Parliament if they were not satisfied with its terms. He 
would suggest that the Corporation should draft its clauses, and if the 
Company had any difficulty in accepting them he asked that there should 
be a conference between the Corporation and the Company, and then on 
Monday, if they were unable to agree, he would hear both sides, and, 
sitting judicially, would determine the matter in the best way he could. 

Mr. FLADGATE (Chairman of the Charing Cross Company) thought 
there would probably be one or two important questions which they would 
have to take Sir Courtenay Boyle's decision upon. December 31, 1907, as 
the period of purchase, seemed to be very short, certainly considerably 
shorter than the Company had anticipated. 

Sir COURTENAY BOYLE commended it to the Corporation that it 


was a very short period indeed—only eight years—in which the Company 


had to recoup themselves for putting up their plant and erecting the 
generating station. 

The CITY SOLICITOR pointed out the inducement held out by the 
Corporation. They were to give the Company 10 per cent. upon the actual 
cost, and also to take care that the shareholders should have 4 per cent. 

Sir COURTENAY BOYLE: That is a consideration. 

The CITY SOLICITOR: They may work probably for two or three 
years and not get a penny return ; whereas we guarantee them 4 per cent. 
upon the whole of the period. l 

The proceedings were then adjourned to Monday, the 12th inst., Sir 
Courtenay Boyle intimating that none of the points raised by the City 
Solicitor, save those of the terms of purchase and the price, presented 
any difficulty to his mind. 


On Monday the consideration was resumed of clauses in the Provisional 
Order granted to the Charing Cross and Strand Electricity Supply Corpora- 
tion, relating to the City of London.. 

The minor requirements of the City Corporation were conceded by the 
Company, but on the question of the purchase clause a lengthy discussion 
took place. The clause in the draft Order was as follows :— 

„The local authority may, at any time after the expiration of a period of 
years from the commencement of this Order, by notice iu writing, 
require the undertakers to sell, and thereupon the undertakers shall sell, to 
them their undertaking (including all lands, buildings, works, materials and 
plant suitable to that used by them for the purposes of the undertaking) 
upon the terms of paying the fair market value of the undertaking as a 
going concern, that value to be ascertained, in default of agreement, by 
arbitration." 

(The alternative proposal of the City Corporation appears in our report 
of Friday's proceedings above.) 

Mr. FLADGATE said the City clause was one to which his Company 
could not consent. Probably half a million of money would have to be 
raised for these works, and by this suggested clause of the City the 
Company would be placed in a very serious position as regarded both the 
raising of the money and in dealing with their capital, old and new. He 
was, however, perfectly willing to agree to the clause as printed in the 
draft order, subject to the time of purchase being settled. 

Sir COURTENAY BOYLE understood the City made an offer in 
exchange for the short period. 

Mr. FLADGATE replied that the Company were to have 10 per cent. 
added to their proper capital expenditure, and their dividends, if they 
should be less, were to be made up to 4 per cent. The Company, however, 
was a going concern; they had paid for some years past a dividend of 8 per 
cent., and, although the accounta for the City operations must be kept 
separate, the Company proposed to amalgamate the whole of the capital 
together.. Therefore, very grave complications would be caused in the 
accounts between the Company's shareholders by this 4 per cent., because 
ostensibly the dividends would have been paid on the whole of the capital, 
whether new or old. According to this proposal, no matter how profitable 
the undertaking might be, they were bouud down to the additional 10 per 
cent, Of course, the 4 per cent. on the capital employed was a guarantee, 
and what he was arguing for might turn out worse, but that was a risk he 
was prepared to run. As to the period of purchase, the proposal of the 
City was tbat it should be 1907. 'The Company's view was that they 
should have 21 years. The Act of 1888 gave them 42 years, but the 
Company would agree to one-half that period. 

The CITY SOLICITOR contended that this had to be regarded as a 
distinct undertaking, and the City must not be prejudiced by the mere 
fact that it might have an effect on the question of the amalgamation of 
the stock of an existing company. It was a mere coincidence that the 
company had an Order in an adjoining district. His Committee consid- 
ered the terms they offered were most reasonable. The position of the 
Company would be that they would know that on a given date whether 
they were a losing or à profitable concern they might be bought up. But 
they were to be bought up on reasonable terms, and there was a precedent 
for this proposal in the purchase of some of the Indian railways. 

Sir COURTENAY BOYLE pointed out that the period was a very 
short one. The old term was 21 years, but Parliament, in its wisdom, 
deliberately taid that that term was too short, and substituted 42 years 
for 21. Was he justified in forcing the short period of eight years upon 
the Company in the face of that deliberate decision of Parliament ? 

The CITY SOLICITOR said they had bad difficulties with the present 
Company, and with a new company just coming in they considered that 
now was the time to protect themselves. 

Sir COURTENAY BOYLE : But you must give theincoming company 
some reasonable prospect of getting some profit out of their undertaking. 

In reply to Sir Courtenay Boyle. 

Mr. FLADGATE said that if it were decided that the terms of purchase 
were to be those suggested in the Order, viz, the market value of the 
undertaking as a going concern, he would be willing to decrease the number 
Of years to 14, although that was a very short term. 


Sir COURTENAY BOYLE agreed that the suggestion in the Order 
was the wiser principle of purchase. Under the terms suggested by the 
City there would be no inducement offered to the company at all, and th: 
corporation would have all the evils which had been complained of in 
connection with the present state of things. "The 10 per cent. spread over 
eight years would be 1} per cent., so that with the 4 per cent. guarantee, 
all the company could hope to make would be 5} per cent. while the 
standard price for gas companies was 10 per cent. 

After further discussion a cempromise was effected by the corporation's 
terms being accepted with the period extended to 14 years, the wording 
of the sub-section being: “In the event of the total net profits of the 
undertaking, during the period between the cominencement of this Order, 
and the date on which the purchase is to take effect, being less than a sum 
sufficient to provide an average dividend of 4 per cent. per annum on the 
share capital for the time being properly expended by the undertakers 
upon the undertaking, a sum equal to the deficiency.” 

Upon the question whether the corporation should have power to 
purchase only a part of the undertaking if they so desired, another 
lengthy discussion ensued, the City objecting to being forced to buy 
(although they wished to have the power to do so) the generating station 
if it should be outside the City. 

Mr. FLADGATE said that such a provision would be absolutely fatal to 
the Order; the company would not beable'to take it up. The station they 
proposed to put up for this work would cost from £200,000 to £250,000, 
and at the end of 14 years under such a condition the generating station 
might be cut off entirely, and the company left in possession of an 
installation which for all practical purposes was absolutely uscless. 

Eventually it was decided that the Corporation should bave the 
approval of the aite, aud if they approved the site they must purchase the 
station wherever situated, if they exercised their compulsory powers at all. 
In the event of an unreasonable withholding of approval there is an appeal 
to the Board of Trade to arbitrate. In regard to the charges, 

Sir COURTENAY BOYLE intimated that the City's proposed clause 
would not quite do, and suggested the following wording :—‘‘ Where the 
undertakers charge any consumer by the actual amount of energy supplied 
to him, they shall be entitled to charge him at the following rates per 
quarter :— 

* (a) For general supply 5d. per unit for any amount up to a number of 
units equal to the number obtaiued by dividing the number of watts in 
the maximum power dominated by 10, and 4d. per unit for all units above 
this amount. 

“(6) For motive power only 3d. per unit for any amount up toa 
number of units equal to the number obtained by dominating the number 
of watts in the maximum power divided by four, and 2d. per unit for all 
units above this amount.” 

This was accepted, with the exception that 3d. should be charged for 
motive power up to 25 per cent. of the maximum number of watts 
instead of 10 per cent. 

The proceedings were concluded by Mr. Fladgate expressing the 
company’s thanks to Sir Courtenay Boyle for his exceedingly courteous 
consideration of the Order. 


During this week the report of Sir Courtenay Boyle has been issued on 
the subject of the recent inquiry at the Guildhall, respecting the applica- 
tions made to the Board of Trade under the Electric Lighting Acts, by 
(1) the Smithfield Markets Electric Supply Co. (Limited), (2) the Charing 
Cross and Strand Electricity Supply Corporation (Limited), and (3) the 
Metropolitan Electric Supply Co. (Limited), for Provisionali Orders 
to enable the reapective companies to supply electricity within 
the City of London. After setting out a number of “points 
for consideration,” and referring to the contracts and agreements under 
which the City of London Electric Lighting Co. are supplying the City 
area with electric current, Sir Courtenay Boyle proceeds to refer in 
detail to the claims put forward by the three companies who appeared 
before him in support of their claims for Provisional Orders. Sir 
Courtenay Boyle discusses respectively the claims of each applicant, and 
the attitude of the Corporation in regard to the applications. After 
digesting the evidence which was placed before him, Sir Courtenay Boyle 
completes his report by a number of “ Conclusions," of which the following 
is an abstract :— 

With regard to the agreementa between the City Corporation and the 
City of London Co., I am of opinion that they cannot be held to give that 
Company any exclusive right of supplying electricity for private purposes 
within the City. The Board of Trade has adopted the. poiley, as regards 
the metropolis, of granting powers to two bodiea in respect of the same 
area, and this policy has been confirmed by Parliament. 

After a careful consideration of the evidence and arguments put before 
me, I am of opinion that a competitive supply is desirable both in the 
interests of private consumers and of the public, and I recommend that 
it be authorised. 

Having regard, however, to the representations made on behalf of the 
Corporation, I do not think that powers should be given to more than one 
of the applicant companies, and it remains to be considered, therefore, to 
which of the companies powera should be giveu. ME 

The operations of the Suite, Markets Co. have been very limited. 
They have no statutory powers, and the strength of their financial 
position is not such as to justify exceptional consideration. Nor do 
their past operations afford a guarantee that they would be able to give 
a cheap and efficient supply of energy to a large and important area 
like the City. For these reasons and in view of the representations of 
the Corporation “that they do not recognise the Company in any shape 
or form,” I regret that I am unable to recommend the grant of an Order 
to this company. 

The Metropolitan Co. 
area adjoining the City. 


is already supplying energy over a large 
They are constructing & large generating 
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station at Willesden, from which, when completed, they propose 
to supply energy for distribution throughout the whole of their 
areas of supply. This proposal, so far as it relates to the City, appears to 
me to present considerable difficulties, especially having regard to the 
powers of purchase given to local authorities by the Electric Lighting 
Acts. The Company do not propose to establish a generating station 
in the City, and in the event of the Corporation exercising their 
powers of purchase, they would, under this scheme, acquire mains 
and distributing plant without any generating station. I am of 
opinion that great weight should be given to the representations 
of the Corporation that in the event of competition being authorised it 
should be subject to the Corporation being empowered to purchase an 
undertaking complete so far as the City is concerned. The Metropolitaa 
Company has displayed great energy in exercising the statutory powers 
which have already been conferred upon them in respect of other districts, 
and were they authorised to supply in the City 1 have no doubt that 
their statutory obligations would be carried out satisfactorily. Their 
proposals do not, however, appear to me to meet the requirements of the 
Corporation, and | regret, therefore, that I caunot recominend the grant of 
an Order to them. i 

The Chariny Cross Co, is also supplying energy over a large area 
adjoining the City. It was stated in evidence that they would be prepared 
to keep the generating and distributing system for the City separate from 
those for any other district ; but that, pending the erection of the new 
generating station, they would propose to give a supply from their existing 
station, where they have spare power available for the purpose. It was 
also stated in evidence that the Company would be prepared to accept a 
clause giving the Corporation power to purchase the undertaking within 
a shorter period than that prescribed by the Electric Lighting Acta. 
I am of opinion that the proposals of this Company most nearly meet the 
wishes of the Corporation, as set forth in the resolutions adopted at the 
Court of Common Council, held on April 10 last, and I recommend. there- 
fore, that the consent of the local authority be dispensed with in the case 
of the application of the Charing Cross and Strand Electricity Supply 
Corporation (Limited), and that an Order be granted to the Company, 
subject to the following conditions :— 

1. That a clause be inserted requiring the Company, within two years 
from the commencement of the Order, to establish a separate generating 
station for the purposes of the City undertaking. 

2. Thit power be given to the Corporation to purchase the City under- 
taking at any time after the expiration of a reasonable time (to be here- 
after settled,“ from the commencement of the Order, on terms to be 
agreed upon between the Corporation and the undertakera, or in default 
of agreement to be determined by arbitration. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week. } 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or dircet from the Publishing Offices, 1, 2 and 8, Salisbury-court, Fleet- 


strect, London :— 
: NOW READY. 

% LABORATORY NOTES AND Forms.”— With the above title we have ready 
the New Edition of a set of 40 Elementary and Advanced Exercises for 
use in Electrical Engineering classes. These have been prepared by 
Dr. J. A. Fleming, and will be found of great service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by theStudent, Esch Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net; in sets of any three, 1s. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 58. 6d. net. The complete 
seb of Twenty Elementary and Twenty Advanced Exercises are price 
108. 6d. net; or in handy portfolio, price 12s. net; or bound in strong 
cloth case. price 12s. 6d. net. Strong portfolios can be had, price Is. each. 


NOW READY.—The cheaper edition of Dr. J. A. Fleming's “ Electrical 
Laboratory Notes and Forms." These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to a request for a cheaper set for use at the day 
and evening classes at many of thetechnical institutes, "These new Forms 
which differ only from the higher-priced set in being printed on smaller and 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set, : 


„ ELEOTERICAL TESTING FOR TELEGRAPH ENaINERBS."— By J. Elton 
Young, M. I. E. E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 
po of the theory of testing as applied to electrical lines in general. 

emy 8vo, fully illustrated. 10s. 6d., post free; abroad 11s. 

** THE STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING."—A new work 
py Messrs. H. K. O. Fisher and J. C. H. Darby, with the above title, is 
now ready, price 6s. net; abroad, 6s. 3d. This work is intended to serve as a 
guide to operators already in the telegraph service, and to those who desire 
to enter that service, The groat cable companies now insist that their 
operators and probationers shall pass certain examinations in electrical 
subjects. The book is very fully illustrated. Second Edition now ready. 


J) Ot Se ERS MESE lp NETS CN 

[In connection with this condition, it will be seen from the report of 
Monday's proceedings at the Board of Trade that a period of 14 years has 
been agreed upon between the parties.—Ev. E.] 


“DRUM ARMATURES AND CoMMUTATORS,” by Me. F. Marten Weymcuth, 
also ready. Price 78. 6d. ; abroad, 88. Prospect s on application. 

"SUgBMARINB CaABLE-LaYING AND RxTATIAIx d. — By H. D. Wilkinion, 
M. I. E. E., &c., fully illustrated: price 12s. 6d. 

"PRACTICAL Notes FOR ELECTRICAL STupENTs.”—By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. 

SIUMOTROOHEMISCRT Sc Hy Dr. G. Gore. Third Edition. Price 2e, 
post free. 

„ELECrRIO Motive PowzB," by Albion T. Snell, contains th 
latest information respecting the application of electric energy to mining 
and general power transmission purposes, in which the author has haa 
much experience. Price 10s. 6d., post free; abroad, lle. New edition 
ready shortly. 

“WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPACB WITHOUT WIRES 
Bv ELEOrRIO Waves.”—By Dr. O. J. Lodge, with many original illustra 
tio 1. Enlarged Edition, 28. 6d. net, 2s. 9d. poet free. 

‘ELECTROMAGNETIC THEORY.”—By Oliver Heaviside Vol. J., 13s. 6d. 
Vol. II., just published, price 12s. 6d. 

„THE INCANDESCENT LAMP AND ITS MANUFACTURB.”—This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 88. 

"Tug STEAM ENGINS INDICATOR AND INDICATOR DiAGRAMB,"—Edited 
and enlarged by W. Worby Beaumont. Price 38. 6d., post free. 

"THE ART OF ELECTROLYTIO SEPARATION OF Mrrals.“ -A second issue 
of Dr. Gore's book is now ready, price 10s, 6d. post free. 

“Tam MANUFACTURES or ELzoTRIO Licht CARBONB."— A Practical 
Guide to the establishment of a Carbon Manufactory Fully illustrated, 
price 1s. 6d. ; post free, Is. 9d. 

„THE BIBLIOGRAPHY OF X. RAT LITERATURE AND RESEARCH, 1296-97." 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 58., post free; abroad, 58. 3d. 

"LocaALiSATION OF FaurLTS IN Eveorrio Licht Marws."—By F. C. 
Raphael. Price 5s., post free; abroad, 5s. 6d. Prospectus on application. 

„ ELECTRICAL ENGINEERING FORMULAE," a pocket-book, by Messrs. W. 
Jeipel and H. M. Kilgour; price 7s. 6d. ; by post, 7s. 9d. ; abroad, 8a. A 
fine large paper edition with wide margins for notes can also be supplied. 
Price 128. 6d. ; post free, 13s. ; abroad, 18s. 6d. New Edition in the press. 

' THE ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D. Sc., F. R. S. Neu Edition. Price 128. 6d., post free. 
Vol. II., price 128. 6d. post free, is also ready. 

„ ELkOrRIO LAMPS AND ELECTRIO LIGHTING,” by Prof. J. A. Fleming 
M. A., D. Sc., F. R. S., is handsomely bound, and full of original illustra- 
tions, designs, initials, &c. Price 7s. 6d., post free l 

1 DHE ELKOTBICIAN" PRIMIRS.—In Two Volumes. Vol. I., Theo 
Vol. II., Practice. Price, stout paper cover, 28. 2d. each, post free; clot 
2s. 9d. Single Primers, 3d. each, post free. 

" THE POTENTIOMETEB AND ITS ApsunoTs”: A Universal S 
Electrical Measurement. By W. O. Fisher. Fully illustrated. 
post free; abroad, 6s. 6d. Digest post free. 


“The Electrician" Electrical Trades’ Directory and Hand- 
book for 1899.— The Second Edition of the ** Big Blue Book” for 
1899 is now ready. The volume contains, also the large Sheet 
Tables of Electricity Supply Stations and Electric Railways and 
Tramways. The price of the Directory and Handbook remains the 
same—10s,, post free 10s. 9d.; abroad, post free, 12s. (United 
States 13s. 6d.). 


tem of 
ice 68. 


TENDERS INVITED. 

The Electric Lizhting committee of the Urban District Council of 
Pembroke (Co. Dublin) invite tenders for the supply and erection 
of plant at the municipal electricity works, — Details of the, 
committec's requirements are set out in an advertisement elsewhere. 
Specifications, &e., cau be obtained at the oflice of Mr. Robert 
Hammond, consulting engineer to the Council, 61, Victoria-street, 
Westminster, London, S. W., on and after Monday next, aud tenders 
must be sent to Mr. J C. Manly, clerk to the Council, Town Hall, 
Ball’s Bridge (Co. Dublin) not later than Friday, July 14. 

The Electric Lighting Committee of the Urban District Council 
of Rathmines and Rathgar (Co. Dublin) invite tenders for the supply 
and erection of plant at the municipal electricity works. Some 
further particulars are given in an advertisement on another page. 
Specifications, &e., can be obtained at the office of Mr. Robert 
Hammond, consulting engineer to the council, 64, Victoria-street, 
Westminster, London, S. W., on and after Monday next, and tenders 
should be sent to Mr. F. P. Fawcett, clerk to the council, Town Hall, 
Rathmines, Co. Dublin, on or before Friday, July 14. 

The Barrow-in- Furness Corporation invite tenders for an additional 
engine and generator, with extensions to switeliboards and con- 
nections, Specifications, &e., can be obtained from the Town Hall, 
or at the oflices of the consulting engineers (Messrs. Kincaid, Waller 
and Manville), 29, Gt. George-street, London, S. W. Further 
particulars are given in an advertisement, and tenders must be sent 
to the town clerk (Mr. C, F. Preston) before noon of Wednesday, 
28th inst. 

The Highland Railway Co. invite tenders for the supply of stores 
for twelve months from July 1, 1899, to June 30, 1900, including 
galvanised telegraph wire and wire fencing, telegraph construction 
material, telegraph instruments aud fittings, bar and plate iron, 
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copper ingots, tin, spelter, mineral locomotive and cylinder oil, 
castings, ironmongery, &c. Further particulars are given in an 
advertisement elsewhere, and forms of tender may be obtained on 
application to Mr. C. Kennedy (stores superintendent), Inverness. 
Tenders must be lodged with the secretary (Mr. William Gowenlock), 
Inverness, by Saturday, 24th inst. 


The Vestry of Hammersmith (London) invite tenders for the supply 
of transformers, high or low tension sub-station switch gear, and 
transformer street boxes. Specifications, &c., can be obtained at the 
office of Mr. W. P. Cockburn, vestry clerk, Town-hall, Hammer- 
smith, after Monday next, and can beseen at (but not obtained from) 
the office of the Electricity Department, 57, Fulham Palace-road, 
S.W. Tenders have to be delivered to the Town-hall, Hammersmith, 
not later than 5 p.m. of Wednesday, July 5. 

The Blackpool Corporation invite tendera for the supply of coal, 
oil and carbons. Tenders (addressed to chairman of Electric Lighting 
and Tramway committee) to borough electrical and tramway engineer 
(Mr. Robert C. Quin), by 10 a.m. of June 20. 

The Huddersfield Corporation have extended the time for the 
supply of electric traction plant and equipment to 19th inst. 


The Canterbury council invite tenders for excavating between 24 
to 3 miles of trenching. Tenders to clerk by 20th inst. 


The Clyde Navigation Trustees invite tenders for tubular and 
lattice-work arc lamp posts. Tenders to secretary by 26th inst, 


Tenders are invited nntil July 4 by the State Small Arms Works 
Authorities, Spandau, for the supply of 13,000 sets of arc lamp 
carbons and 1,200 incandescent lamps. Tenders to die Direction der 
Gewehrfabrik, Spandau, near Berlin. 


TENDERS RECEIVED AND ACCEPTED. 


The St. Pancras Vestry have received the undermentioned tenders 
for the supply of trunk mains for connecting up the Regent’s-park 
and King’s road stations, for various extensions sanctioned by the 
Vestry, and for cable work, estimated to cost £2,333, and not 
previously reported to the vestry :— 


Siemens Bros. & Co. (accepted) )) . £11,194 10 0 
Dr. Cassirer & Co. (Berlia) ...............-- — 13,237 0 0 
W. T. Glover K %o hrs ec etr tends 12,652 4 2 
British Insulated Wire Co. 12,249 17 1 
WT. Henley 8 f Hee iea 11,798 14 3 
Callender CU. coe ses ðx rien vii eie 11,320 4 65 
Western Electric Co. (incomplete tender )......... 9,656 19 5 


The Hampstead (London) Vestry have accepted the following 
tenders for the supply of steam alternators : — 

Siemens Bros. and Co. (two Siemens-Bellisa sets) — ........£10,545 
S. Z. de Ferranti, Limited (two Ferranti-Belliss sets) ... 11,400 

The Wolverhampton Council have acceptel the tender of Mr. 
J. Oime Brettell for constructing and erecting the steel and iron 
work of the new battery-room floor at the electricity works at 
£2,218. 33. 6d. Messrs. Dorman, Long anl Co., of Middlesbrough, 
are sub-contractors. 

The Blackpool Corporation have accepted the tender of the 
Midland Railway Carriage and Waggon Co. for the supply of 10 
bogie tram cars. The Lancaster Railway Carriage and Waggon Co., 
the Ashbury Railway Carriage and Iron Co., and Messrs. Hurst, 
Nelson and Co. also submitted tenders. 


The tender of the London Crane Co. has been accepted by the 
Derby Corporation for the supply of a crane, at £195, for the elec- 
tricity works. Thetender of Mr. H. Vernon, for building the 
superstructure of the engine house and boiler house, at £5,369, has 
also been accepted. Ten arc lamps have also been ordered from 
Messis. Johnson and Phillips. 


APPOINTMENTS VAOANT AND FILLED. 


The Gorton District Council invite applications for the position of 
consulting engineer. An advertisement contains further particulars, 
and applications must be sent to the clerk, Mr. Sam. B:rry, Town 
Hall, Gorton, near Manchester, by Monday, 26th inst. 


The Doncaster Corporation require an electrical engineer to 
superintend the erection of electricity works under the supervision 
of their consulting engineer. Further particulara are given in an 
advertisement, aud nad must be sent to the town clerk (Mr. 
Thoinas B. Sugden) by noon of Monday, the 26th inst. 


The Ealing District Council require an assistant electrical 
engineer. Further particulars are given in an advertisement, and 
applications must be sent to the clerk (Mr. W. Ruston), Public 
Buildings. Ealing, London, W., by Monday, 26th inst. 

The Electric Lighting committee of the Vestry of St. Mary, 
Newington (London), require an accountant for their electricity 
«department, Walworth. Applications to Mr. L. J. Dunham, clerk, 
Vestry Hall, Walworth, on or before Monday, 19th inst. 


The n ee Corporation require, in September next, a 
lecturer and demonstrator in electrical engineering and allied 


subjects for the Municipal Technical School. Particulars and forms 


of application from the secretary (Mr. Geo. Mellor), Suffolk-street, 
Birmingham. See advertisement. 

Physical laboratory assistants (for optical ani electrical work) 
are required for the Northampton Institute, Clerkenwell, London, 
E. C. Particulars from the principal, Dr. R. Mullineux Walmsley. 
See advertisement. 

An assistant lecturer in mathematics and a demonstrator in 
engineering are required for the West Ham Municipal Technical 
Institute, Full information from the principal, Municipal Technical 
School, Romford-road, West Ham, E., before June 19, 


The York Electric Lighting committee require a resident electrical 
engineer. Applications by June 20. 


The Sheffield Tramways committee require an assistant electrical 
engineer. Applications to the chief electrical engineer (Mr. A. L. C. 
Fell) Tramways Department, Town Hall, Shettield, by June 22. 

The Beckenham District Council require a clerk of works in 
connection with the erection of electricity station buildings. 
Applications to engineer by June 19th. 


Mr. J. McF. Smyth, of Blackburn, has been appointed borough 
electrical engineer at Keighley, at a commencing salary of £250 per 
annum. Mr. Smyth was for five years a pupil in the works of 
Messrs. Aitken, McNeil and Co., mechanical engineers, Glasgow; 
two years at University College, London ; one year in the drawing 
oflice and works of Messrs. W. T. Goolden and Co.; three years with 
the Metropolitan Electric Supply Co. as assistant engineer ; aud 
three and a-half years with the Blackbura Corporation as chief 
assistant electrical engineer. He will commence his duties at 
Keighley on August 1. 

Mr. J. G. Scott, of Bradford, has been appointed electrician-in- 
charge, at the Whitehaven Corporation electricity works, 


Mr. Herbert Brewett, hitherto assistant electrical engineer, has 
been appointed borough electrical engineer at Morley at a salary of 
£150. 


Mr. T. D. Ballard, of the Wandsworth station of the County of 
London and Brush Provincial Co., has been appointed superintendent 
of mains at Sheffield. 


Mr. E. W. Dunton, of Huddersfield, has been appointed assistant 
electrical engineer at Hampstead. 


Mr. J. Loftus Owen, C.E, M.LE.E., has been appointed con- 
tracting engineer to the British Electric Traction Co. 


Mr. H. R. Bell, of Morley, has been appointed an assistant elec- 
trical engineer at Bristol, in place of Mr. Rogers, who has gone to 
Newington. Mr. Weston has also been promoted to the position of 
an assistant engineer. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Creditors of Edward L. Joseph, electrical engineer, 109, Brondes- 
bury-villas, Brondesbury, N.W., and Northampton Works, North- 
ampton-grove, Canonbury, N., London, inclule A. H. Williamson 
(Guildford), £4,825; Trustees of settlement for wife, £1,228; 
Esther Poland, £230 ; Beatrice M. Joseph, £192 ; M.S. Rubenstein, 
£140. 10s. ; George Aronsen (Bradford), £80; Walter Hall, £73; 
E. Edwards, £19. "The liabilities are returned at £7,618, 93, 1d. 


A receiving order has been made against A. G. Inrig, electrical 
engineer, trading as the Globe Electrical Co., 46, White Post-lane, 
Victoria Park, London, E. The first meeting of creditors will take 
0 on 21st inst., and the public examination on July 20, both at 

ankruptcy Buildings, London, W. C. 

The Phobus Solder and Electric Soldering Fluid Co. (Limited) is 
to be wound up voluntarily, and Mr. S. Shortmau has been appointed 
liquidator. 


The liquidators of the Shellield Electric Light and Power Co. 

Limited) have presented their final account of the winding up. 

he company's undertaking was purchased at the beginninz of the 
11 05 by the corporation, and on each £7 share £17. 108. was paid. 

he liquidators now announce a final distribution of 9s. per share, 
making altogether £17. 19s. per share. 


A receiving order has been made against G. T. Godfrey (also 
trading as Godfrey Bros.), electrical engineer, &c., Boundaries-road, 
Balham, and 40, Trinity-lane, Tooting, London, S.W. 


Herbert Whitmy Smith, electrical and mechanical engineer, 28, 
Gold-street, Northampton, 17, Bridge-street, Peterborough, and 2, 
Harbury-road, Kingsthorpe, has executed a deed of arrangement. 
The unsecured liabilities are returned at £4,747. 12s. ld., and 
available assets at £1,170. Mr. A. C. Palmer, C. A., St. Giles’s 
Chambers, Northampton, is trustee. 


At a meeting of Bullers (Limited), at 6, Bennett’s-hill, Birmingham, 
on May 19, it was resolved that, for the purpose of reconstruction, 
the company be wound up voluntarily, and that Mr. T. H. Simmonds, 
secretary of the company, be appointed liquidator, with authority to 
carry into effect an agreement for the transfer of the assets and 
liabilities of the company to a new company, entitled Buller’s 
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Telegraph Construction Co. (Limited). (See The Electrician, May 26, 
p. 176.) These resolutions were confirmed on June 5. 


Plant for Sale.— As announced in an advertisement, Mr. J. E. 
Lambert will sell by auction on Monday, June 19, the whole of the 
electrical plant (comprising 17 dynamos, gas and steam engines, 
electric light cable, electricity metera, &c.) of the Kelvin Electrical 
Works, Weir-street, Blackburn. Catalogues may be had of the 
auctioneer, 1, Lord.street, Blackburn. 

The Cardiff Corporation invite tenders for the purchase of a 40 
kilowatt Paxman-Siemens steam alternator, particulars of which 
are given in an advertisement. "Tenders have to be delivered at 


the office of the town clerk (Mr. J. L. Wheatley) by 9 am. of 


July 6. 

The Hart Accumulator.— We have received samples showing 
the construction of the latest pattern of lighting tvpe of plate 
for the Hart accumulator. In the grid each 
pellet is securely locked in its place by a 
smallleaden lip rolled over by special process, 
this serving to keep the paste firmly in posi- 
tion. The same priuciple of construction is 
adopted in the traction type of cell, as, indeed, 
in all accumulators made by the Hart Accu- 
mulator Co. In order to prevent buckling, 
strong ribs run diagonally across the plates, 
and the grid is constructed on the girder 
principle, with lattice work arranged auto- 
matically on either side. We have also 
received a sample of this company’s patent 
non-corrosive connection for cells, which. in addition to forming a 
substantial mechanical joint, and one that is of high-carrying 
capacity electrically, is constructed entirely in lead, and is perfectly 
non-corrosive, This connection is shown in the illustration. 


Duncans Manual of Tramways, Omnibuses and Electric 
Railways.—The twenty-second (1899) edition of this compilation 
gives much interesting information relating to metropolitan and 
provincial as well as foreiga tramways. In most cases the directors, 
principal officials, particulars of capital, and an analysis of the last 
revenue account are given. As far as we have been able to test the 
information given, it is fairly reliable and up-to-date. We notice, 
however, that the Cork Electric Tramways, the New General Traction 
Co., the Giant’s Causeway and Portrush Electric Tramway Co., the 
Hartlepool Electric Tramways Co, the Kidderminster and Stourport 
Electric Tramway Co, and other electric tramways have not been 
included. Notwithstanding these omissions, the book, which is 
published at 33. 6d. by Messrs. T. J. Whiting and Sons (Limited), 
7A, South-place, London, will be of considerable assistance to those 
interested in tramway undertakings. 


“South Coast Quarterly.”—A new departure is made by the 
London, Brighton and South Coast Railway Co. in the issue of a 
quarterly magazine, setting out the beauties of the part of the 
country served by the company’s system. The Quarterly” has a 
good deal of interest at the present time for tourists and holiday 
seekers generally. 


Exports of Electrical Apparatus and Material.—The followin 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Jure 7 to 
June 13, with the ports of destination :— 

Argentina Buenos Ayres, £2,279 (including £954 telegraph material). 
Australasia— Adelaide, £72; Auckland, £130 ; Christchurch, £26; Free- 
mantle, £15 ; Melbourne, £1,503 (including £1,473 telegraph material) ; 
Otago, £22 ; Port Chalmers, £75 ; Sydney, £411. Belgium — Ghent, £75 ; 
Ostend, £68. Brazil Bahia, £172; Rio Janeiro, £35. Canary Islands 
—Teneriffe, 467. Ceylon—Colombo, £130. China —Shanghai, £170. 
Denmark—Copenhagen, £421 (telegraph cable) France — Rouen, £350. 
Germany—Hamburg, 4500. Holland—Amsterdam, £15; Rotterdam, 
£200 (including £180 telegraph material) India — Madras, £18. Malta, 
£89. Russia—St. Petersburg, £928 (including £100 telegraph material). 
South Africa—Cape Town, £1,790; Durban, £1,702 ; East London, £21 ; 
Port Elizabeth, £908. Spain—Barcelona, £150. Straits Scttlements— 
Singapore, £172 (telegraph material). Sweden—Stockholm, £38. United 
States —New York, £120. Total, £12,555, against £15,888 in the corres- 
ponding week last year (June 8 to 14). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Accrington —A provisional agreement has been entered into 
between the Accrington Corporation Steam Tramway Co. and the 
British Electric Traction Co., by which the latter undertake to 
purchase the tramway undertaking and to endeavour to obtain the 
sanction of the Corporation to the use of electric traction. The 
capital of the tramway company is £60,000, with an equal number 
of ordinary and six per Cent. Preference £10 shares (the whole of 
the Preference and 2,268 Ordinary being fully paid up). The British 
Electric Traction Co, are to pay £10. 103. per share. A meeting of 


the Accrington company will be held on the 19th inst. to approve 
the agreement. 


Acton.—A communication has been received from the Board of 
Trade, inquiring as to the steps taken by the Council to carry out the 
provisions of their electric lighting order, which was obtained in 
1591. The Council have promised to give a reply shortly. 


Adelaide (South Australia).— We have received a lengthy 
communication from Adelaide, continuing a discussion as to the 
merits or demerits of the electric light in that city, but as we have 

reviously notified the discussion upon this subject. however 
interesting to the parties immediately concerned, has little general 
interest except, we think, to show that when the electric lighti 
company has succeeded in thoroughly establishing itself in the ad 
opinions of the citizens of Adelaide, it will have the satisfaction of 
knowing that this result has been accomplished in spite of strenuous 
opposition. 


Amalgamation of German Electrical Firms. —In reference to 
the parazraph which iube under this heading in our issue of the 
2nd inst, we are asked by Messrs. Witting Bros. (Limited), who 
represent the Helios Co. in this country, to correct the statement 
that the company are only embarking on the construction and 
installation of electric traction lines The Helios Co. have been 
engaged in this class of work for some years, and have already 
several importaut lines on the continent running, and others are in 
hand. The present acquisition is, therefore, only an extension of the 
company's traction department. 


Asylum Lighting.— The Visitors’ committee of the Bristol 
Asylum have decided to adopt electric lighting, and the corporation 
propose to extend the mains to Eastville, through Fishponds to the 
Asylum buildings. 


A ward.—The ed Electric Glow Lamp Co. (Limited) have 
obtained a gold medal for their lamps at the recent International 
Exhibition at Rome. 


Battersea (London).—Mr. H. Davis, district manager of the 
National Telephone Co., has sent a communication to the Vestry 
inquiring whether it would entertain a proposal for the Company to 
lay tubes for telephone conductors while the trenches are open for 
laying electric light mains. 

Birkenhead.— Ald. Bloor, chairman of the Gas, Water and Elec- 
trical committee, announced at the last meeting of the Council that 
the electricity undertaking had proved a decided success. They 
had anticipated that at the beginning of the present year there 
would be a deficit of about £800 on the working of the electricity 
department, and they had made provision accordingly. He was, 
however, pleased to say that the department was at the moment self- 
supporting, and, therefore, the rates had been relieved to the extent 
of the amount set aside. It would probably be his good fortune to 
announce within a short period a reduction in the charges for current. 


Blackpool.—The work of converting the tramway on the 
promenade from the conduit to the overhead trolley system has been 
completed and the line awaits inspection by the Board of Trade. 


Bootle.—The Council decided, on Wednesday, to proceed with 
their scheme for the extension of the electricity supply works. 


Brighton.—The Tramways committee N a lengthy report 
at the Council meeting yesterday (Thursday) on the result of their 
tour in search of information in connection with the electric tramway 
question. The report recommended that Parliamentary powers be 
obtained for thc construction of a system of municipal electric tram- 
ways inthe borough. The overhea4 trolley system was suggested as 
being the most suitable form of traction, and eight routes were set 
out in which tramway lines should be laid. We learn that the 
report has been adopted by the Council. 


Burton-on-Trent.— Sanction to borrow £10,600 for electric 
lighting purposes has been obtained. 


Bury (Lancs.).— The Electric Lighting committee have decided, 
on the advice of their electrical engineer (Mr. S. J. Watson), to alter 
the price for current for motive power from a uniform charge of 23d. 
to 3d. per unit for the first hour's average consumption, and Id. 
per unit afterwards, Meter rents have also been revised. 


Canterbury.— There are at present 125 customers of the electricity 
department, representing the equivalent of 3,115 8 c.p. lamps 
connected. The demand for current is well maintained. 

Cardiff.—At the Council meeting on Monday the Electrical com 
mittee recommended * that the most experienced fitter in the employ 
of the Corporation at the electricity works be engaged for one month 
to carry out the duties under the charge of the electrical engineer." 
We referred to this matter in our last issue, and we are glad to find 
that the Council adopted the advice of Ald. Carey, and referred the 
matter back. 


Carnarvon.—Four of the leading traders in the town have formed 
a syndicate for the purpose of erecting electricity works for supplying 
current for private lighting in Bridge-street and neighbourhood. Mr. 
Lindsay, of Bangor, has been instructed to prepare a report. 
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Chesterfield.—At the Council meeting, last week, the Electrical 
Energy committee recommended “that, subject to future arrange- 
ments as to details and the approval of the Local Government Board, 
the tender of the Westinghouse Company (at £12,979) to supply a 
complete electric lighting installation be accepted ; that the company 
be requested to at once prepare complete plans aud specifications to 
be submitted to the Board ; and that a loan of £15,000 be applied 
for.“ The matter was adjourned to a special meeting to be held 
this week. 


Colchester.—Sanction to a further loan of £6,500 for electric 
lighting purpcses is being sought by the Council in order to provide 
additional plant for the winter load of 1900. 


Cromer.—The District Council, after an interview with their 
consulting engineers (Messrs. O'Gorman and Cozens-Hardy), have 
decided to proceed with the electric lightiug scheme. 

Darlington.—Aninquiry was held here on Friday into tlie Council's 
application to borrow £30,000 for electric lighting purposes. The 
Town Clerk said that it was desired to have power to borrow with a 


time limit of redemption of 40 years. It was not intended at the 


outset to spend the whole of the £30,000, as £4,215 would be 


available for future extensions. Mr. Roger T. Smith, assistant to 
Prof. Kennedy, submitted plans and estimates, and gave technical 
details of the proposed scheme. There was no opposition. 


Dinner to Prof. Nernst.—On the 7th inst. the chairman and! 


directors of the Nernst Electric Light Co. (Limited) entertained 
Prof. and Madame Nernst to a dinner at the Hotel Cecil. The 
occasion of the presence in this country of Prof. Nernst was his 
attendance at the centenary celebration of the Royal Institution. Sir 
Henry Mance presided at the dinner and complimented Prof. Nernst 
on his invention of the Nernst lamp. Prof. Nernst said he had 
experienced great pleasure in noting the improvement made in the 
lamp in England, where the details had been perfected go as to adapt 
the lamp to commercial requirements. 


Dundee.—A lengthy report on the traction question has been 
prepared by Mr. E. Manville (Kincaid, Waller and Manville) for 
the Tramways committee. "The first section of the report deals with 
the proposed electric or cable tramway from South Union-street to 
Gelly Burn, and the second with the question of substituting a 
conduit system for the overhead trolley m the centre of the city, 
and as to the suitability of the arrangements made by Messrs. 
Mackison and Tittensor (the borough engineer aud electrical engineer 
respectively) for the reconstruction and electrical equipment of the 
tramways. After weighing all the fasts in connection with 
the first question Mr. Manville thinks that the advantages of the 
overhead system were greater than those of cable traction. The 
capital cost of constructing and equipping the route electrically is 
estimated at £40,273, while the cable system would entail an 
expenditure of £50,009. The electrical system should prove more 
efficient and satisfactory. Then, as to the question of the conduit or 
overhead wires in the centre of the city, Mr. Manville is of opinion 
that the overhead system should be adopted. The report has been 
considered by the committee, who decided almost unanimously to 
adopt the overhead trolley system. It has been resolved to recon- 


struct the Perth-road and Lochie routes, so as to make them suitable. 


for electric traction. The committee have also decided to apply for 
a provisional order to construct a new route to the north of the town. 


Glasgow.—The minutes of the Electricity committee, pre- 
sented at the Corporation meeting on Thursday last, stated 
that they had offered to supply current to are lamps for- 
lighting certain additional streets at the following rates per lamp 

er annum:—(1) If the lamps were kept lighted the whole 
night, £14 ; (2) if each alternate lamp were extinguished at 11:30 
p.m., £12 ; (3) if each alternate lamp were extinguished at midnight, 
£12. 5s. ; (4) if each alternate lamp were extinguished at 11:30 p.m. 
and relighted at 5:30 a. m., £13. 10s. ; (5) if each alternate lamp were 
extinguished at midnight and relighted at 5:30 a.m., £13. 15s. These 
reduced prices could not, however, be applied to the existing single- 
carbon arc lamps, which were now charged at £18 per lamp per 
annum, on account of the large additional cost of trimming single- 
carbon as compared with double-carbon lamps. In the event, how- 
ever, of double carbon lamps being hereafter substituted for the existing 
single-carbon arc lamps, the above-mentioned rates would then apply 
throughout. The lighting inspector (Mr. Hamilton) has been 
requested to report upon the lighting by electricity of a number of 
additional streets. 

Mr. John Young, general manager of the tramways, on Wednesday 
submitted a draft report and financial statement of the tramway 
department for the year ended May 31, to the Tramway committee. 
'The gross revenue from both horse and electric tramways amounted 
to £439,000, while the working expenditure was £318,000, leaving a 
surplus of £121,000. The figures last year were £394,111 and 
£100,538 respectively. 

Great Yarmouth.—The Local Government Board are to be asked 
to sanction a loan of £27,000 for electric lighting extensions, 
including the provision of a continuous-current system of supply in 
Gorleston. Sir W. H. Preece, K.C.B., stated that as the extensions 


were mainly for tramway purposes, the continuous-current system 
was most suitable for Gorleston. It was necessary that an immediate 
outlay of £2,000 for a 150 kilowatt dynamo and 2.000 for house 
connections should be made. The Council have also decided to 
revise their scale of charging for current, and in future a differential 
scale will be in operation. The charge for the first hour's maximum 
demand will be 6d. per unit, and 3d. afterwards for customers 
consuming more than 4,000 units per annum, and 4d. per unit for 
those consuming less than that number of units per annum. 


Hammersmith (London)— The annual report of the Electric 
Lighting committee was presented and approved at the last meeting 
of the Vestry, The accounts of the department were abstracted in 
our issue of May 12. The chairman of the committee (Mr. A. Eb)s) 
stated that during the year the number of consumers had been more 
than doubled, and the number of lamps connected had increased bv 
140 per cent.; 62 new arcs had been erected, bringing the total to 
140. They had decided to increase the salaries of the staff to the 
aggregate extent of £228. 10s. 

Huddersfield —Major Cardew held a Board of Trade inquiry on 
Tuesday, into the application of the Corporation to borrow £47,782 
for the purpose of electrically equipping one section of the tramways 
and constructing two additional lines. The Town Clerk and Borough 
Engineer gave evidence in support of the application, which was 
unopposed. 


Hyde. Acting on the advice of their consulting 
Council have resolved to apply for a provisional order. 


Iceland.—In the coming session of the Danish Althing the 
question of connecting, by means of submarine telegraph cables, 
certain Iceland ports will be discussed, and it is also proposed to 
establish a network of telephones throughout the island. 


Ilfracombe.—The Councils consulting engineer (Mr. W. H. 
Trentham) has been instructed to prepare plans of an electric lighting 
scheme. 


Light Railways.— An inquiry was held on Monday at Twicken- 
ham, by the Light Railway Commissioners, into the application of 
the Londou United Tramways (Limited) to construct nine sections of 
light (electric) railways of an ageregate length of 13 miles 6 furlongs 
4 chains. The proposed railways form an extension of the company’s 
system from Hounslow to Barber-bridge in one direction, and from 
near Brentford to Twickenham, Hampton, EE Wick, Kingston, 
and Teddington in another direction, with a branch to Richmond. 
The application was supported by the local authorities interested, 
but, after hearing evidence, the Commissioners decided that as the 
lines would compete with the London aud South Western Railway, 
it was a scheme which ought to be considered by Parliament. ‘The 
order was, therefore, refused. 

Messrs. Greenwood and Batley are to apply for powers to construct 
a light (electric) railway between the townships of Guiseley, Yeadon, 
Rawdon and Horsforth, Yorks. | 

Renewed application is to be made to the Light Railway Com- 
missioners for an order to construct a system of light (electric) 
railways in the north of London. The promoters are Mr. G. 
Richardson, Mr. J. Goddard, Mr. E. Garcke and Mr. A. R. Monks. 
The scheme embraces the construction of (1) a line commencing 
and traversing Edgware main road to Edgware; (2) a line com- 
mencing at the Edgware main road, passing through Regent's-park 
and Finchley to a junction with the Great North Road at Tally-Ho 
Corner; (3) a line beginning at the Edgware-road, pa:sing through 
Hendon to Golder's green ; (4) a line commencing at the Archway, 
Highgate, and running along the Great North Road to Tally-Ho 
Corner ; (5) a line from Tally-Ho Corner traversing the Great North 
Road to Whetstone, and eventually termivating at a junction with 
the North Metropolitan Co.’s system at Wood. green, 

Sir Courtenay Boyle, K C. B., considered the Derby and Ashbourne 
Light (Electric) Railway order on Wednesday. The order was 
amended so as to give the Derby Corporation the power of connecting 
their system with the projected railway. The proceedings were then 
adjourned for consideration by the Light Railway Commissioners of 
the engineering report prepared by the technical officers of the Board 
of Trade. 


Llanelly.—The Council have received an inquiry from the Board 
of Trade as to the steps taken to put their provisional order (obtained 
in 1891) into force. The Property and Estates committee are to 
report on the matter. The same committee are considering a proposal 
by a company for the construction of a system of electric tramways 
or a light electric railway in the district. 

London County Council —At Tuesday’s meeting the Highways 
committee, reporting on the private bills which had been introduced 
for the supply of electricity in bulk in the metropolis, said they had 
carefully considered this subject, and were of opinion that it was 
desirable that the Council should have powers to purchase under- 
takings established for that purpose; but they did not suggest that 
the Council should prevent or impede the exercise by each local 
authority of its existing powers of purchase under the Electric 
Lighting Acts. These powers were, however, only exercisable by a 
local authority as regarded undertakings situated within its own 
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area ; and it might happen that the generating station for the supply 
of electricity in bulk to several areas having been purchased by 
the local authority in whose area it was situated, and which 
authority would take the place of the supplying company, the other 
local authorities concerned would be dependent upon that authority 
for supply of energy for their districts. The possibility of such a 
case, which it was not at all unreasonable to assume might arise, 
appeared to the comniittee to show the desirability of the Council 
having power to purchase, with the concurrence of the local 
authorities concerned, generating stations used for supplying elec- 
tricity in bulk in London. From the decision of tlie House of Lords 
committee on the Metropolitan Electric Lighting Bill, it would 
appear that there was no other way of attaining the Council's object 
except by fresh legislation. The solicitor stated that, having regard 
to the fact that the Council was not the local authority in relation to 
electric lighting, he had come to the conclusion that the Council had 
no power to spend money in promoting legislation in the direction 
indicated. The committee were considering what course should be 
taken, and hoped to report at a later date. Iu the meantime tüey 
recommended :—* That the standing orders 341 and 342 be suspended 
so far as they would affect proposals in the session of 1900, dealing 
with tlie question of the purchase by the Council, with the concurrence 
the local authorities concerned, of undertakings for the supply of 
electricity in bulk ; and that, notwithstanding those standing orders, 
the Highways committee be authorised, should it so decide, to 
submit a proposal for application to Parliament on this subject.” 
This recommendation was adopted. 

The same committee recommended the approval of a new design 
of transformer box submitted by the County of London Co. The 
new design had received the approval of the Board of Trade, and the 
committee's recommendation was adopted. 

On the question of electric tramways, Mr. Baker moved :—“ That 
it be referred to the Highways committee to investigate and report 
to the Council as to the practicability of constructing a shallow 
underground electric tramway from Westminster (viá Parliament- 
street, Strand, Fleet street and Cheapside) to the Dank, thence under 
Moorgate-street to the terminus of the North Metropolitan Tram- 
ways Co. at Finsbury-pavement, on a similar principle to those 
laid under Andrassy-strasse, Buda-Pesth, and in Boston, U.S.A., 
provision being made beside the tramlines for suitable subways to 
contain gas, water and electric light mains, telephone wires, &c.” 
He said the committee should consider the necessity of further 
relieving the traftic in the crowded streets, and also of having a 
subway for electric lighting mains and pipes. These two things could 
be carried out by the adoption of his motion. In London they had 
seven schemes for electric railways of a length of 261 miles, either 
now being constructed or which will shortly be constructed. — It 
seemed to liim that the Council should consider whether in some of 
the busy thoroughfares they should not have tramways underground 
constructed by the Council itself. In Buda-Pesth and America they 
had worked well, and in London should be au even greater success, 
Mr. Benn said that when they started the Strand to Holborn-street 
thev would be able to put the matter into shape, and he would 
undertake that the matter should be well considered. The motion 
was carried. 

An important list of proposed new train lines and doublings north 
and south of the Thames was laid before the London County Council 
on Tuesday by the Highways Committee, with a recommendation 
that powers should be obtained by a provisional order to construct 
these lines. No reference is made to electrical equipment. 


Londonderry.—The Corporation are at last to embark upon the 
business of supplying current for private lighting. Since 1804 a 
station has been in operation for public lighting. The Corporation 
electrical engineer (Mr. R. V. Macrory) has prepared a scheme of 
extensions and for supplying current to private consumers. He pro- 
poses toadopt the three-wire, low-pressure, continuous-current system, 
on the ground that it is the most suitable for electric traction or 
motor work. The proposed plant would be autlicieut to supply 4,500 
16 c.p. lamps or their equivalent alight at one time, The estimate 
of cost is £20,420. The anticipated revenue would be £6,407, the 
expenditure £4,970, leaving a profit of £1,437. Mr. John Christie, 
of Cilasgow, a former engineer of the Corporation, also reported that 
he was of opinion that the system recommended by Mr. Macrory was 
the only one which could be adopted in Londonderry with any 
prospect of financial success. The Lighting committee have approved 
the scheme, and the Council are advised to proceed immediately to 
carry out the proposed installation, and. to make application for a 
loan of £20,009 to cover expenditure. Mr. Maerory was appointed 
engineer to prepare plans and specifications, and Mr. Christie as 
consulting engineer, on such terms as might be agreed upon. 


Maidstone.— Messra. Stevens and Barker have submitted their 
report on the electric lighting question. This is the third scheme 
which has been before the Council. The low tension continuous- 
current system of distribution is recommended, and the total cost of 
the installation is put at £22,319. A revenue of £3,499 is anticipated, 
and the expenditure is put at £1,712, and after allowing for sinking 


fund (£1,181), a net profit of £531 is expected. Provision will be 
made for the erection of 24 ares for street lighting. 


Nationalisation of the Telephone.—Mr. Faithfull Des: 
presided on the 8th inst. at a meeting of members of Parliament 
interested in the telephone question, which was held in one of the 
committee rooma of the House of Commons, Among those present 
were representatives of the Manchester and Liverpool stock e 
and of the chambers of commerce of these two cities, and of Bristol, 
Nottingham, and other places The following resolution was 
carried: 

That the proposed municipalisation of telephones is undesirable, both 
from a municipal and a public point of view, and that this conference would 
prefer that the entire telephone system of the country should be under 
direct Government controlas the best means of satisfactorily providing 
for the harmonious development and conduct of telephonic communication 
in the future. It is, therefore, hoped that the Government will see fit to 
reconsider the Telegraphs (Telephonie Communication, &c.) Bill, and will 
make such arrangements as will enable the whole system of telephones to 
be acquired and worked by the State. 


In the House of Commons on Monday, in reply to Sir Charles 
Cameron, Mr. Balfour said that he could make no statement at the 
present time a3 to when it was proposed to proceed with the Tele- 
graphs (Telephonie Communication, &e.) Bill. 

The Glasgow Chamber of Commerce, at its sitting last weck, 
passed a resolution in favour of the acquisition of the undertaking 
of the National Telephone Co. by the Government. 

The Birmingham Chamber of Commerce has also resolved to urve 
their local parliamentary representatives to support the policy of 
Telephone Nationalisation. 


Newcastle West (Limerick). A meeting of ratepayers recentls 
decided in favour of adopting electric lighting, and a committee was 
appointed to devise and carry out a scheme. 


Oswestry.—The Council, at a special sitting on Tuesday, resolved 
to purchase the undertaking of the Oswestry Electric Light Co. for a 
sum not exceeding £11,750, the price asked by the directora. Mr. 
W. C. C. Hawtayne's estimate was £8,250. A poll of the ratepayers, 
on the question, will be taken. 


Private Bill Legislation.—4A Special committee of the House of 
Commons has rejected the bill for the contirmation of the Maerdy 
electric lighting order, which was promoted by Maerdy Electric 
Lighting Co. The opponents were the local gas company. 

The preamble of the Walker and Wallsend Union Gas Co.'s Bill, 
which is for power to construct electricity works. and to supply 
current for public and private lighting in Walker, Wallsend, 
Willington Quay and Willington Parish, has been passed by a 
committee of the House of Commons. 

À committee of the House of Lords has passed the preamble of the 
Wolverhampton Corporation Tramways Bill, for constructing. 
improving and altering tramways within the borough boundaries of 
Wolverhampton; to acquire, alter and improve tramways outside 
the boundaries and to work the whole bv electrical power. 

Consideration of the South Staffordshire Tramways Bill, which is 
pone by the British Electric Traction Co. in the name of the 

outh Staffordshire Tramwavs Company, was resumed by a House 
of Lords committee on Friday. After the close of the case 
for the promoters the chairman announced that the committee were 
of opinion that so much of the bill as deprived local authorities of 
any powers which they at present enjoved was not proved. The 
amended bill will come up azain for consideration. 


Plymouth.—An inquiry will be held on 21st inst. by Major 
Cardew into the application of the Council to borrow £18,000 for 
electric tramway purposes. Í i 


Radcliffe (Lancs.). — A conference of representatives of the 
Radcliffe, Whitefield and Little Lever District Councils has been held to 
consider the proposals from a London syndicate to establish electricity 
supply works, and to constiuct electric tramways to connect the 
districts named with Farnworth, Worslev, and Barton Bridge. 
Further particulars are to be submitted by the syndicate, 


Rio de Janeiro.—in the course of a review of the trade of this 
Brazilian port for the past year, Mr. Consul Rhind refers to the 
reaction which is likely to ensue at no very distant date in the 
finances of the country, and especially in its bearing upon the 
commercial requirements of Brazil. Mr. Rhind recommends that 
special attention should be given to the question of the supply of 
electrical plant and apparatus for traction and industrial work, as 
well as for public and private lighting. In the City of Rio de 
Janeiro, Where the accommodation for travellers to and from the 
suburbs is quite inadequate, as well as in many of the inland 
cities of the State, there should be ample opportunity for estab- 
lishing electric tramways, one of which is already operating 
in this city with much success. In many places motive power 
might be derived from the neighbouring watercourses. German 
enterprise has already asserted itself in connection with the 
street tratlic of Rio de Janeiro, one of the tramway lines originally 
belonging to a Brazilian company having lately been acquired by 
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German capitalists, There already exists a decree (dated May 10, 
1898) authorising the municipal prefect to reform the general system 
of street and road communications of the capital, Invitations to 
tender for this work were to be published in London, New York, 
Paris and Brussels; but they have not vet appeared, the reason 
probably being the present depleted condition of the municipal 
treasury. Rio de Janeiro is still without an adequate telephone 
service, and it is said to be the only important city in South America 
without such accommodation. 

St. Anne’s-on-Sea (Lancs.).—Mr. J. H. Tonge, engineer to the 
National Electric Supply Co., has been engaged, at a fee not exceeding 
25 guineas, to report upon the electric lighting scheme recently 
submitted by the Council's electrical engineer (Mr. P. J. S. Tiddeman). 

Sale.—The Council are in negotiation with the Altrincham Electric 
Supply (Limited) for the supply of current for public and private 
lighting in the district. 

Search Lights for Turkey.—The Turkish War Department 
intend to establish powerful electric search lights at the forts guard- 
ing the entrance to the Bosphorous, as well as at the ports of Smyrna 
and Salonica. The Ministry is negotiating with English and 
American firms for the supply of reflectors, which, with all 
accessories, are estimated to cost about £160,000. 


Sheerness.—The advisability of applying for a provisional order 
is to be discussed at the next Council meeting. 


Sheffield.—The Electric Lighting committee have requested the 
general manager of the electric light department “ to consult with 
Mr. Robert Hammond, and to request him to report fully as to 
whether there is at present in existence any system for the supply 
and distribution of electricity applicable to the city of Sheffield 
which would, having regard to the capital expenditure already 
incurred, and to all the other circumstances of the case, be more 
advantageous than the system now in operation, or whether any 
modification of the existing system of supply is advisable and 


practicable, end further on what lines the future development of the | 


uudertaking should proceed." 


Sleaford.—The Council are willing to consent to a provisional 
order being granted toa company, provided provision is made for 
the purchase of the undertaking at the end of 15 years, or at any 
subsequent period of five years. 


Southport.— The annual report of the Electricity committee was 
presented at the Council meeting on Friday. The net profit on the 
vear amounted to £2,027, against £643 in the previous year. The 
sinking fund absorbed £1,204; £203 was applied in paying olla 
disallowance on a loan by the Local Government Board, and £620 
was voted in relief of rates. 


South Shields.— Acting upon the recommendation of the borough 
surveyor, the Council have resolved to substitute electric for gas 
lighting in a number of streets. Are lamps are to be erected in five 
thoroughfares and incandescent lamps in the remainder. The annual 
cost of are lighting is put at £472 10s. and incandescent electric 
lighting at £185. 18s. 

Technical Education Expenditure.—The Local Government 
Board auditor has disallowed certain expenditure by the London 
School Board upon science and art education. The London County 
Council took exception to certain items expended by the Board in 
technical or secondary education upon such lines as to seriously affect 
similar work in the Council’s polytechnics and institutes in the same 
districts. The ofticial auditor has ruled that such expenditure by the 
Board is illegal, and that the Board’s scheme can only be carried out 
by financial aid from the County Council. 


Telephone Trunk Line Extension —Boston (Lines.) has been 
added to the list of towns connected with the telephone trunk system 
of the country. 


Tonbridge.—The Electric Lighting committee has been requested 
to consider and report upon the question of putting the provisional 
order into force, 

Witney.—The Witney Electrical SCOPE Co. propose to apply for 
a provisional order, and have asked the District Council to sanction 
their application. 

Weston. super-Mare.—The Lighting committee have approved 
the draft of the memorandum and articles of association of the 
Weston-super-Mare and District Electric ane Co. (Limited). The 
first directors are to be Messrs. W. L. Madges, J. S. Raworth and 
R. Percy Sellon. 


Worcester.— Extensions of the electric lighting mains have been 
recently carried out at a cost of £2,237. Mains are also to be laid 
along Henwick and Hallow roads, and a loan of £3,000 is to be 
applied to carry out these works. 

Workhouse Lighting.—The South Shields workhouse is just 
outside the borough, and the Guardians are anxious to light the 
premises electrically. The Corporation cannot, however, obtain 
perinission to extend their electric lighting mains, and so it has been 
decided to engage an electrical engineer at a fee of 20 guineas to 
report upon the advisability of putting down independent plant. 


Will.—The will of the late Mr. Peter R. Jackson, of the firm of 
P. R. Jackson and Co. (Limited), Salford, Manchester, has been 
declared at £108,136. 15s. 5d. gross, and £88,400. 8s. 9d. net. 


Wolverhampton.—The report of the Lighting committee states 
that for the year ended March 31 there was a profit of £1,004. 5s. 10d. 
on the working of the electricity department, after allowing for 
interest and sinking fund charges ; £588 of this has been applied to 
paying off the deficiency on previous years, and the balance 
(£416. 58. 4d.) carried forward. There were at the end of the year 
276 customers, representing an equivalent of 19,932 8 c.p. lamps 
connected, an increase of 32:7 and 40:8 per cent. A The 
units sold were 371,830, against 291,233 in the previous year. The 
undertaking had, therefore, made considerable progress during the 
period, and there were signs that this progress would continue, 
as electric lighting was becoming more popular. The average 
price paid by consumers for current for lighting during the year 
was O'24d. per unit, and for power purposes l'7d. per unit. 
The committee state that in their opinion the two breakdowns which 
occurred during the year were not in any way attributable to neglect 
or mismanagement on the part of the staff, but that “a certain risk 
of accident was inseparable from the high-tension continuous current 
system.” The conversion of that system to the three-wire system 
would, when complete, provide such an amount of spare plant and 
electric storage as would enormously reduce the possibility of further 
breakdowns. The accounts were discussed and approved by the 
Council on Tuesday, when it was decided to purchase additional 
machinery at a cost not exceeding £900. 

Worksop.—A committee has been appointed to visit electricity 
supply works and to collect information on the electric lighting 
question. A consulting engineer will probably be appointed. 


COMPANIES’ MEETINGS AND REPORTS. 


— — 


Telegraph Manufacturing Co. (Limited). 


An ordinary general meeting of this Company was held at Liverpool on 
Friday last, Mr. JAMES TAYLOR presiding. The report of the Directors for 
5 ended March 51 (Which was given in our last issue) was taken as 
read. 

The CHAIRMAN, in moving the adoption of the report and accounts 
said it gave himself and his co-directora great pleasure to meet the share- 
holders, especially as they had a fairly good result to submit for the firat 
year's operations. The gross profit amounted to £28,271, an increase of 
£7,485 over. the profit stated for last year in the prospectus, so 
that he thought the promise given therein had been very well fulfilled. 
On the property and assets side of the  balance-sheet freehold 
land and property was valued at £70,590, on the basis of the 
valuation of Messrs. Fuller, Horsey, Sons and Cassel. Added to 
this they had, contrary to general custom, shown the goodwill (£46,815) 
which they paid. During the year under review they had added 
to property account: Machinery, land and buildinga, £9,936. 16s. 4d. 
Depreciation (£3,140) had, of course, only been taken on the freehold 
buildings, land and machinery, and was what the Directors considered 
ample, as everything had been kept in thorough repair. The stock-in- 
trade was valued at £72,481, which might appear rather heavy, but theirs 
was a business where they were always using expensive articles—copper 
and rubber being the principal ones, and it was advisable that they should 
have good stocks of these materials against running contracts, especially 
às they had sudden risings in recent years, especially in copper. On the 
contracts for cables which they had in hand they were fully covered, and 
since the rise in copper they had been able to get a corre- 
sponding advance iu prices for the goods they sold, so that next year, 
he thought, they would be in an equally good position as now. 
Their book debts amounted to £51,710, and those he considered were all 
perfectly good, though provision had been made for any doubtful ones. 
The main point was what they had decided to do with the profits. In a 
new company he thought the soundest and best plan was to commence by 
making a good reserve. They were practically only just born, and did not 
know what troubles they might have in store. They had good times now, 
but they might have bad ones, and if they made a good reserve 
now they would be all the better able to meet any troubles that 
might arise. He hoped, therefore, that that policy would meet 
with the approval of the shareholders. A small sum of £1,060 
had been placed to a special insurance fund, which was mainly against 
such liabilities, as the Employers’ Liability Act. They did not insure 
their hands, but by means of this special reserve, if they had an accident, 
they would be in a position to meet it, and the premiums asked by the 
employers’ liability insurance companies were so heavy that this was 
certainly the cheapest course for them to pursue. Out of the balance left 
they had paid the Managing Director's and Directors' fees, which came to 
£1,200, and they proposed to deal with the remainder by paying a dividend 
of 6 per cent. and a bonus of 2 per cent., making 8 per cent. fur the year, 
leaving £5,161. 158. X1. to be carried forward. The Company had a large 
amount of work in hand, and he hoped the results from it 
would enable the Directors to meet them with an equally good 
account next year. Before he sat down he desired to say that those 
results were not due to the Directors alone, but to the excellent servicea 
which had been rendered by all their staff, and, especially in a business 
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like theirs, the technical statf was very important. Mr. Whalley (their 
chief engineer) had proved himself equal to all demands. Nearly all their 
agents and people were shareholders, which might account for their taking 
so great an interest in the Company's operations. He had been asked to 
mention something about the goodwill. They did not propose to write 
anything off that, because, if it was worth that amount last March, 
it was certainly worth more to-day, and against that they were forming a 
reserve fund. As the report stated, they had lost the invaluable services 
of the late Dr. John Hopkinson, but they were glad to say they had been 
able to replace him with a gentleman whom he need not say anything about 
in Liverpool —Mr. Harmwood Banner, à thorough business man, and. they 
felt that he would prove & great source of strength to the Board. He 
then moved That the report and balance-sheet, as presented, be adopted.“ 

Mr. J. SS HARMOOD BANNER seconded, and the motion was adopted 
unanimously. 

The auditors (Messrs. Harmood. Banner and Son) were then re-elected, 
and a vote of thanks to the chairman terminated the proceedinga. 


British Columbia Electric Railway Co. (Limited). 


The report of the Directors of this company forthe period to March 31 states 
that the progress made during the year, the present position, and the prospects 
of the company are satisfactory. Most of the extensions and improvements 
recommended by the general manager and chief engineer have been taken in 
hand, and are anticipated to be almost all completed by Sept. 1, from which 
timean increase in annual progress is expected. The installation of the plant 
for utilising the water-power from the falla of Goldstream, at Victoria, has 
been completed. Much difficulty was, however, experienced, in getting the 
plant into satisfactory working order. These difficulties have now been 
overcome, and the plant is running satisfactorily. With a view of givinga 
considerable margin of power for increase in business the Directors propose 
to erect a storage battery to be worked in connection with the water-power 
plant, and are taking expert advice as to which type of battery is the most 
efficient and economical form of accumulator for the purpose. 

The gross profit for the year amounts to £30,188. 14s. 1d., from which 
the Debenture interest and the 6 per cent. dividend due on the Income 
Bonds up to date of redemption has been paid. This leaves £16,575. 10s. 6d., 
and after deducting £1,018. 17s. 5d. from the dividend due on the Prefer- 
ence shares, and writing £1,218. 8s. 6d. off preliminary expenses, the 
Directors recommend a dividend of 4 per cent. per aunum (free of tax) on 
the Ordinary shares. 46, 148. 198. 10d. is put to reserve, and the balance 
(£189. 44. 9d.) carried forward. £1,349. 5s. 2d., premium received on issue 
of Preference shares, has also been put to reserve, bringing this fund up to 
£12.000. 

The company’s lighting business also” shows satisfactory progress. 
Several important fresh circuits have been added to the system, and 
contracts have been entered into with the Admiralty for the lighting of 
Her Majesty’s dockyards, naval headquarters and barracks at Esquimault, 
and with the Dominion Government for the lighting of the new post office 
building at Victoria. Large extensions have been made in Vancouver in 
the lighting of the residential districts. 

The power business has again not been pushed, owing to want of capacity 
to handle a larger load than that already existing, but the completion of 
the water installation at Victoria and the enlargement of the power-house 
at Vancouver will enable the company to press this branch of business 
forward with energy. Four new fully-equipped cara with motors have 
been added to the company’s rolling stock, and the rolling stock generally 
and the road bed and track on the Vancouver and Westminster branches 
have been maintained in excellent condition. It has been decided to 
entirely relay the road bed of the Victoria branch. A complete reorgani- 
sation and consolidation of the plant and machinery of the Vancouver and 
Westminster branches has been taken in hand during the year, and will, 
it is expected, be finished about Sept. 1. 


BORDEAUX TRAMWAYS AND OMNIBUS CO. (LIMITED).—At the meeting 
of this company the chairman (Mr. Egerton ^W. Ruck) stated that out of 
the profits for the past year interim dividends were paid in October last, 
and the board now proposed a further distribution sufficient to make the 
total dividend on the Preference and Ordinary shares equal to 5 per cent. 
for the twelve months, It was resolved that £4,000 out of the purchase 
money, obtained by the company for the transfer of its undertaking to the 
new French company, should be paid to the four English Directora, and 
that £1,000 should be divided between the London secretary and his 
assistant and the manager in Bordeaux. At an extraordinary meeting 
subsequently held it was decided to wind up the English company volun- 
tarily, and shareholders weregiven theoption of taking one250fr. share in the 
new company at par for every share held by them in the present company. 
the new shares being entitled to rank for dividends from July 1 next. As 
a result of the liquidation, now decided upon, it was estimated that £12 
would be paid in respect of each Preference share, and £16 in respect of 
each Ordinary share. Since the sale the Bordeaux municipality had 
granted permission to the new company to work the line by electric 
traction, and the extension of certain new lines had also been authorised. 
In addition, tlie concession had been prolonged till the end of 1929. 


CHADBURN' S (SHIP) TELEGRAPH CO. (LIMITED).— The directors in 
their report for the year ended March 51 state that the condition of the 
company is sound and satisfactory (notwithstanding the rise in price of 
material and cost of labour), and that the amount of work in hand is in 
excess of that at the time of the commencement of the company. The 
balance at credit of profit and loss account is £13,386. There is a net 
balance of £8,146 to be divided. From this amount £3,515 is deducted 
for the dividend of £6 per cent. per annum on the Preference shares, 
leaving £4,631, and the Directors propose to pay a dividend on the Ordinary 
shares of £7 per cent. per annum, less tax, and to carry forward £431. 


ELECTRIC AND GENERAL INVESTMENT CO. (LIMITED). —The tenth 
annual report of the directors of this company for the year ended May 31 
states that the profit and loss account shows a gross profit on the transac- 
tions of the year of £51,744. 78. 1d., and after deducting all general 
charges, and the interim dividend paid on the Ordinary shares, there 
remains a net balance of £25,450. Out of this sum the Directora propose 
to carry £11,450 to the contingencies fund, to pay the dividends set out 
on page 251 of our last issue, and to carry forward £7,000. The transfer 
books, &c., are closed from 13th to 27th inst. inclusive for the purpose of 
preparing dividend warranta. 


WELSBACH INCANDESCENT GAS LIGHT CO. (LIMITED).—At the 
meeting on Monday the chairman (Sir Henry Burdett, K.C.B.), referred to 
the new electric lamp of Dr. Auer von Welsbach, and said that the latest 
information from Vienna was that Dr. Auer's experiments would be 
completed within the next two or three months, and that a similar time 
would be required for the industrial development of the new lamp, so that 
at the end of this year or the beginning of next year there was no doubt 
they would be in a position to come before the public with a marketable 
article. Meanwhile it was the intention of Dr. Auer to disclose the full 
extent of his discoveries to the world before a learned society in the month 
of October next. All those who had any inner knowledge were astonished 
at the statements of Dr. Auer that he would be able to produce such 
favourable reaults with lighting by electricity as one watt per candle for an 
electric lamp. "There was, however, no question of doubt that he had 
already proved his contention that the lamp as made did give that result, 
that the further developmeuts to bring this lamp into a completed state 
for commercial use were proceeding definitely step by step, and that the 
next six mouths would prove to the world at large that Dr. Auer had made 
an invention for electric lighting just as important as that he made in 1885 
aud 1893 for gas lighting. 


NEW COMPANIES, STATUTORY RETURNS, &oc. 


— — 


LONDON ELECTRICAL FITTINGS CO. (LIMITED).— This company was 
registered on June 8 with a capital of £3,000, in £1 shares, to adopt an 
agreement with A. G. and W. B. Hopkins, and M. H. and S. S. Galsworthy, 
and to carry on the business of art metal workers, manufacturers of and 
dealers in electrical fittings and accessories, suppliers of electricity, &c. 
The first subscribers are:—A.G., W. B., Mra. E. P. and Mrs. A. K. 
Hopkins, S. S., M. H., Miss A. B. and Mrs. M. Galsworthy. The number 
of Directors is not to be less than two nor more than five. The first 
Directors are :—A. G. and W. B. Hopkins and M. H. and S. S. Galsworthy 
(life Directors}. 

MIDDLETON ENGINEERING WORKS (LIMITED).—This company was 
registered on June 7 with a capital of £10,000, in £1 shares, to acquire 
the business of Fleming, McFarlane and Co., and to carry on the business 
of mechanical and electrical engineers, boiler makers, founders, &c. 


TYNESIDE ELECTRIC POWER CO. (LIMITED).—' This company was 
registered on June 2 with a capital of £100,000, in £10 shares, to carry 
on in the Tyneside district and elsewhere in Northumberland, Durham, 
and in the city and county of Newcastle-on-Tyne, the business of 
electriciaus, mechanical and electrical engineers, suppliers of electricity for 
the purposes of light, heat and motive power, founders, metal workers, 
&c. The first subscribers (with one share each) are:—N. C. Cookaon, 
C. J. Leyland (engineer) J. D. Milburn, A. A. Campbell Swinton 
(engineer), Hon. C. A. Parsons (engineer), H. C. Hawey, S. W. A. Noble 
(engineer), and J. B. Simpson. The first Directors are :—Hon. C. A. 
Parsons, N. C. Cookson, C. J. Leyland, J. D. Milburn, J. B. Simpson, and 
A. A. Campbell Swinton. ; 

WILLIAM WHITELEY (LIMITED).— This company wasregistered on June2, 
with a carital of £600,100 in 450,000 44 per cent. Cumulative Prefer- 
ence, 450,000 Ordinary and 100 management shares of £1 each, to acquire 
the business of Mr. William Whiteley, Westbourne-grove, Bayswater, and 
elsewhere, and to carry on (among other businesses) the business of elec- 
trical and sanitary engineera, electrical apparatus manufacturers, &c. 


BRAZILIAN SUBMARINE TELEGRAPH CO. (LIMITED).—-The annual 
return to May 24 has been filed. The nominal capital is £2,500,000, in 
£10 shares, of which 205,303 have been taken up, and £10 has been called 
and paid. 

BROCKIE-PELL ARC LAMP (LIMITED).—The annual return to May 27 
has been filed. The nominal capital is £80,000, in £1 shares, all of which 
have been taken up: 54,380 are considered as fully paid, and £1 has been 
called on the remainder. 

CALCUTTA ELECTRIC SUPPLY CORPORATION (LIMITED).— The annual 
return to May 26 has been filed. The nominal capital is £100,000, in £5 
shares, all of which have been taken up, and £4 called, 


CHAMBERLAIN AND HOOKHAM (LIMITED). — The annual return to 
May 17 gives the nominal capital as £100,000, in £5 shares (10,000 Prefer- 
ence and 10,000 Ordinary). 10,000 Ordinary and 8,000 Preference shares 
have been taken up, all the Ordinary and 702 Preference being considered 
as fu ly paid. £l has been called on 7,298 Preference, and £33,352 has 
been received. 


— 


YORKSHIRE HOUSE.TO.HOUSE ELECTRICITY CO. (LIMITED).—The 
liquidator of this company has obtained the average price of £170. 8s. 11d. 
per cent. for the £217,420 of Leeds Corporation Five Per Cent. stock 
which was handed over as the purchase consideration for the acquisition 
of the company's undertaking. 
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CITY NOTES. 
—P 

MEMORANDA.—Bank rate 3 per cent. (since Feb. 2, 1899). Price of 
silver 271d. per oz. (June 15). Consols (22 per cent.) 1088—10813 for 
money, 1082— 1084 for account; 24 per cent. 1023—1024 (June 15). 
Stock Exchange Settling Days: Consols, July 5; Stocks and Shares 
Continuation Days, June 27 and July 11; Ticket Days, June 28 aud 
July 12; Pay Days, June 29 and July 13 ; Mining Share Carry over Days, 
June 26 and July 10. 


ALUMINIUM CO. (LIMITBD).— The petition for confirming the resolu- 
tion reducing the capital of this company from £89,000 to £65,000 will be 
heard by Mr. Justice Wright on the 24th inst. 


AMAZON TBLEGRAPH CO. (LIMITED).—The half-yearly coupons due 
June 30 on the £122,4C0 5 per cent. debentures will be paid by Messrs. 
Barclay and Co., 54, Lombard.street, London, on and after that date. 

CITY OF LONDON ELECTRIC LIGHTING CO. (LIMITED).—The transfer 
books and register of holders of the £400,000 Five per Cent. Debenture 
stock are closed from 15thto 30th inst., inclusive, for preparing the warrants 
for the interest due July 1. 


COUNTY OP LONDON AND BRUSH PROVINCIAL ELBCTRIC LIGHTING 
CO. (LIMITED).—Notice is given that the transfer books and register of 


ROYAL ELECTRIC CO. OP MONTREAL.— A dividend of 2 per cent. has 
been declared for the quarter ended May 31, being at the rate of 8 per 
cent. per annum. 


STOCK EXOHANGE NOTICES.—The Stock Exchange committee has 
appointed Wednesday, 28th inst., as asettling day in the further issue of 
£50,000 Three and a-Half per Cent. Fi rst Mortgage Debentures (Nos. 2,001 
to 2,500) of the Westminster Electric Supply Corporation (Limited). The 
committee has ordered the further issue of £42,200 Four per Cent. 
Perpetual First Mortgage Debenture Stock of the Electric Construction 
Company (Limited) to be quoted in the Official List. The committee has 
also been asked to appoint a special settling day in the further issue of 
20,000 £5 ordinary shares of the Charing Cross and. Strand. Electricity 
Supply Corporation ( Limited). 

VEREINIGTE ELECTRIZITATS GESELLSCHAFT.— The Lower Austrian 
Discount Dank recently acquired the Vienna factories of the Vereinigte 
Electrizitiits Gesellschaft (formerly Me-srs. B. Egger and Co.), of Budapest 
and Vienna. The reconstructed company will have a capital of f1.2,000,000, 
but provision has been made to increase this to f1.10,000,000. 

WESTERN UNION TELEGRAPH CO.—The Directors recommend the 
usual quarterly dividend of 1} per cent. 

ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS, 


2 | 
holders of the Debenture stock of this company will be closed from the Week 3 Inc. | Ne AGGREGATB. 
17th to the 30th inst., inclusive, preparatory to payment of interest due on Line. ended 9 | or Dec. Ce m 
July 1. g * Amount Dec. 
ENGINEERING AMALGAMATION.—The firms of duc dud e s 1099 T „„ $ a 
Limited), Sheffield, and the Clydebank Engineering and Shipbuilding Co. 
= to be amalgamated. The £20 shares (with £15 paid) of the former | Birmingham Tramways. June 10 |4,564 + 535, 22 90,856 |+ 7,412 
company are to be converted into £1 shares (with 15s. paid) and the Blackpool Corporation. „ 8 | 525,- 67 10| 4204 |+ 1,178 
nominal capital is to be increased from £1,520,000 te £2,500,000. esp aa oe Fleetwood „, d 780 en re 12825 Zn 
GREAT NORTHERN TELEGRAPH CO. (LIMITED).— Coupons due July 1 Pide 1 ;;; erm ke 
on this company's shares should be presented for payment between 11 and Gi 2 eg " dl 888 — 43 24 25.118 " 560 
2 at Messra, C. J. Hambro and Co.’s, 70, Old Broad-street, London. ty : Y. » , 
Dover Corporation ...... » 10 182 |+ 25 10 1,783 iss 
INTERNATIONALE DRUCKLUFT UND ELECTRICITATS8-GESELLSCHAFT. Dublin United ......... N J n P an oe 
—At the meeting of this company, to be held on the 25th inst., it is *Glasgow Corporation . „ 10 | 9,887 |--1,560 
proposed to write down the capital of the company from 30,000,000 to Liverpool Corporation 
15,000,000 marks. It will be remembered that this company is interested Aigburgh Vale Route „ 3 577 6| 2,788 - 
in the Pop Compressed Air Co., of Paris. Dingle Route „ 3 253, .. 29 13,408 | ... 
NATIONAL TELEPHONE CO. (LIMITED).—During the week this company Prince's Park Route... „ 5 407 .. 20 6,865 "E 
invited applications for the balance (£265,000) of the 34 per cent. debenture | Liverpool Overhead Rly. „„ 11 1,409 — 10 24 35,086 — 977 
stock at par. The transfer books of the Three and a-Half per Cent. | Sheffield Tramways.... „ 11 1,588 |+ 319 23) 28,944 |+ 6,644 


debenture stock will be closed from the 19th to the 30th inst., inclusive, 
for the preparation of warrants for the half-year’s interest due July 1. 


*South Staffs. Trams „ 9 645 t+ 
a  ® raruy electrical. 


25| 14,529 '-- 656 


ELECTRICAL COMPANIES’ SHARE LIST. 


PREVIOUS Price RATE PER | BUSINESS DONE 
PRESENT | AMOUNT | — NAME, WEEK'S PRICE Wednesday, CENT. DIVIDENDS DUE, DURING WEEK 
AMOUNT. UL — JUNE 7. June 14. YIELDED. ENDING JUNE 14. 
| 
F | e s. d. Highest | Lowest 
£124,400 100 4% |*African Direct Telegraph 4% Mort. Deb. (red) - .. 101 105 101 105 37 6 | January and July. os * 
25. 10 ec Amazon Telegraph .... nk ai 3 4 8 E ET June and December.. * 
£125,000 100 EE" | Do. 5 per Cent. Debentures... - 85 90 85 90 5 2 4 = — 
2875,21] Stock 15,0 Anglo- American nn 61 63 61 63 51) 6 [ Feb., May, Aug., Nov 1 — 
E (67,2400 Stock 80/0 bo. Preferred. 4444444 ~ -~ 112 113 11 1124 5 7 7 i 5 124 1117 
£13,062 7400 Stock 18/) Do. Deferred a a eee = m eee nao 12 131 124 13 | 919 0 s 12i + 
205.151 10 8/0 Brazilian Submarine -—.—-—-—-—--—-—---—-- 153 16 151 16 a 76 Mar., June, Oct., Dec. 15 == 
£75,000 100 5x * Do. bperCent. Debs. (2nd Series, 1906) ... 110 114 119 114 | 4 7 9 June and December 2: < 
10,000,000} $100 $13 | Commercial Cable Capital Stock- 185 122 185 192 | 4 3 4 |Jan., Apr., July, Oct. t 
£1,865,'41| stock 4% * Do. 4 per Cent. Debenture Stock .... — 104 100 104 106 3 15 6 " 7 1053 105 
16,000 10 8/0 | Cuba Submarine Ordinary (Deferred) s == == = ... 3 10 3 19 | 80 0 February and Augt st ia | * 
6,000 10 10/0 Do. Preference 10 per Cent 13; 19] 18 191 | PE WU 10 "n * = 
13,931 & 2/0 Direct Spanish (Ordinary) = -e ~= == == == == -= «= == = 4 5 4 5 4 0 0 April and October .. aids | z 
6,000 6 5/0 Do. 10 per Cent. Cumulative Preference —.. 9} 10} 94 10) | 4 15 8 , » — =. 
£30,000 50 43% Do. 4 per Cent. Debentures ...... = ~ 192% 105 162, 105% 4 7 5 | Janusrv and July 1 s 
60 710 20 8/0 Direct United States Cable 2—....——..—-—-—- 11i 12 Lia 2 6 8 4 Jan. Apr.. July. Oct. 1113 113 
£120,000 100 44% Direct West India Cable 44% Reg. Deb. (red) .... 192 105 192 105 4 7 June and December. . e 
£1,000,000| Stock 5% Bastert Ordinary . = -s = se se =e = a a ae = a a ss - 165 179 165 170 | 4 210 Jan., Apr., July, Oc;. 168} 160 
21,796,004] Stock 34% Do. B} per Cent. Pref. Stock ~ se =e.. se.. =.. 109 104 10) 10 3 74 ' i yt 100 
21,482,208 Stock 4% * Do, 4 per Cent. Mort. Deb. Stock (red.) 118 122 118 12 8 5 7 May and November 1201 120 
£89,900 100 eZ |* Do. bperCent. Debentures, 1899... x 101 194 101 104 47 4 | February & Augus T 75 
250,000 10 6,6 Bastern Extension =a am ..8.=..+..... 16} 17 164 17 4 210 | Jan., Apr., July, Oc 193 | 163 
£320,000 | Btock 4x Do. á per Cent. Debenture Stock 120 121 120 124 B 5 7 February & Augus 123 i 
£16,200 100 5% |* Do. 6p.c.(Austln.Gov.Sub.)Deb.190((reg.).. 10) 101 100 104 417 4 | January and July — = | 
£64,400 100 5% N eios — 101 104 11 104 417 4 ji F ài | x 
£17,400 100 5% *Bastern and S. African 5 p.c. Mor. Deb.,190((reg.) — 1^] 104 100 101 4 17 4 * 28 3 | = 
£24,500 100 5% Do, (Bearer) — =.= — wm... ~ aam ow 101 104 101 101 417 4 * 10 ax | * 
£3 3,000 100 4% „» Do. 6% Mortgage Debentures,1909 me me —.... 102 105 103 16 817 8 | February & August on ig 
£2 0,000 2b 14 Do. 4% Mauritius Sub. Debs. (red. 102% 106 16021 1055 815 2 | May an November es | * 
150,237 10 26 | Globe Telegraph and Trutz ll} 12 113 12 15 6 Jan., Apr., July, Ost. 113 1 j 
180,642 10 è/o Do. 6 per Cent. Preference 154 16 154 16. 3 5 0 * a 154 T 
150,004 10 15/0 Great Northern of Copenhagen 313 324 314 321 817 0 January and July .. 311 * 
£92,600 100 44% Halifax & Bermuda Cable 447 1st Mort. Deb.(red).. 101 104 101 10. 4 7 10 $e z "4 
17,000 25 87/6 Indo-European s =. «s 444 53 59 51 57 4 0 6 May and Novembr 54 Q: 
£100,000 100 6% London Platino-Brazilian 6 per Cent. Debs., 1904.| 108 lil 10) 112 . March & September ET | e 
4 (0,000 100 4x Pacific & European Tel. 4% Guar. Debs.(red) m.. ..| 105 1.8 105 108 814 5 June and Decembar a 
11,889 8 0 Reuters 7 8 7 3 5 0 0 April snd October E | = 
3,381 [A100 Cert.| 6% Submarine Cables Trus) s. = -e =. = = s» «s «= =o = 131 136 131 135 49 0 EL V 133 z 
16,009 10 — West African Telegraoe nn 2 3h 2 3} TUE December and July : A | = 
220, 000 100 5% |* Do. 6 per Cent. Debentures (rec. 99 102 99 102 £18 0 | March 4 September aa 
80,003 21 — West Coast of America .. e | 4 1 1 l m ore = a 
£ 160,000 100 4% „ Do. 4perCent. Debentures m= «æ = = m =.. | 103 106 193 — 108 |, 815 9 January aad Ju 4 "2 =a 
88,321 10 2/6 West India and Panama .. e — — = «= = == = = = » | 1# 18 1j 18 d May and November Ly", 18 
34 563 10 6,0 Do. 6 per Cent. lst Preference. 22 = s. = = 10$ 10] 104 103 511 6 " T lv} = 
4,669 10 6/0 Do. 6 per Cent. 2nd Preference .. m -s-s =. | | 8) 94 8$ m 6 6 3 " j! — om 
£80 (00 100 5% |* Do. 5 per Cent. Debentures - 105 108 105 108 413 3 | January and July — T : 
£339,13. Btock à Western & Brazilian 4% Debenture Stock .. me =.. 106 109 103 109 815 2 | Juneand December 106 
£ 158,1u0 110 63 "Western Union 6 per Cent.Sterllog Booda (red.t.,! 100 105 100 105 514 3 March & September 2n * 
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ELECTRICAL COMPANIES’ SHARE LIST. 


PRE L PREVIOUS Price RATE PER ! BUSIN«ss DONE 
heme OR j | DIVI- NAME. WERK'SPRIOB | Wednesday, CENT. DIVIDEND DUR. DURING WEEK 
ARX ' DEND. Œ. DEP | O O OOOO ö JUNE 7. June 14. YIELDED. ENDING JUNE 14. 
TELEPHONES. | 4 4 4 Highest | Lowest 
44,000 £5 6/0 | Chili Telephone (fully pad) - 3} 8 3 B 613 4 Augu tt - - 
224 850 Is. Ita. | Consolidated Telephone Const. & Manufacturing ł à 1 415 8 July 22222 - - 
71,000 l = Monte Video Telephone Ord. 2 2... .. eeo.. 2 i H i 5 0 0 | October = = = = = - - 
84,000 ee Do. 57 Preference "CIT" * 060 Doa m a oo sre 1 oe — ee € 
15,000 10 6/0 Do. c per Cent. . Cumulative isb Fre. 11 18 Ut 13 4 59 T " - - 
i50 000 * E Do. 67 Complative Tod pa = æ ~ — 141 16 14 16 i it : " " F vir 
000 Do. 6Y Non-Cumulative 8rd Pref = = ==. " " EU 
£1 320,471 Stock | 84% |* Do. Debenture Stock 84% (red.) . 100, 103 10) 108 8 9 0 June and December | 171} 1°0 
1n, 604 1 8 a Er · k 8 i 1 i 1 5 0 O | April and October 2 Be 
58,000 5 6/0 United River Piat í 5i 42 53 614 3 July .oso.osa $ 4i 
£179 017 | Stock 5% |* Do. 5 per Cent. Debenture Stock (red. - 104 107 104 107 413 1t | June and December - z 
ELECTRICITY SUPPLY COMPANIES. 

100,000 1 5 Bl'ckh'th & Gr'nw'ch D'st'ct Elec. Lt.Ord.t158 pd." a | É i 5 - - 
6,000 10 7/93 | Bournemouth and Poole Electricity SupplyOrd .. 131 18 131 189 2 16 10 - ee — 
6,000 10 4/6 Do. 44 per Cent. e N jt n p n 8 18 - - - 

20,000 b v Calcutta Elec. Sunply Ordinary (£4 paid) ........ 3 a = - — 
35,000 5 5/0 Charirg Cross & Strand Electricity Supply Corp. 11 12 11 12 8 6 8 | February & August 11} 111 
20,000 5 2/8 Doi 4 per Cent. Preferen se ae. Fr ei 53 6} 8 12 0 i M E P 
£84,000 5 3/6 Chelsea Electricity Supply ordinary RPS Bie 8 9 8 9 8 6 8 eee es. 0E RS € 
£100,000 Btock 44% |* Do. 437% Debenture Stock (red.) 114 116 114 116 818 1 | June and December «s - 
$1,200,000 $1,000 6% | ChicagoEdisonistMort.5730yearGoldBonds(red)..| 105 115 105 115 4 7 9 | April and October a = 
60,000 10 7/0 | Otty of London Elec. Light'ng Ord .... A 151 16} 16 17 810 7 | Feoruary & Auxust 197 197, 
40,000 10 64 . 6% Cumulative Pre 16 16 16 16 815 0 | January and July . 154 — 
£490,000 Btock 5X |* Do. bY Debenture Stock (red.) 125 13) 125 130 818 3 | June and Deoember 127 — 
40,000 10 10 County of London & Brush Prov. Or.. 11 12 11 12 = m 113 1: 
20,000 10 6/0 Do. 67 Cumulative Preference ........ 14 15 14 16 60 0 | March & September ET 14} 
£200,000 | Stock = Do. 44% Deb.Stock Certs (^0 / to be paid) red.| 51. 56 51. 53 5 - — — 
19,661 5 8/6 House-to-House Electric Lighting Supply Ord. .. LE 8) 71 8} 810 8 = - - 
17,000 6 8/6 Do. 7 per Cent. Preference cu 9 lu 9 lu 810 0 | March & Septembe: - - 
15,000 5 107 Kensington. and Knightsbridge Oord 12$ 183 121 13j $15 - - - 
10,000 6 62 Do. . 67 lst Pref......... m mæ Áe... 73 81 71 Bt 812 v | January and July - - 
110,000 8 = London Blectric Supply Ordinary = æ= æ = = =.. 33 4i 8 4 4 Š 4 81i 
48,050 b 8/0 Do. 67 Preference. e ei 61 6 el 4 811 - 81 6$ 
£100,000 Stock E» Do. 4% 1st Mort. Deb. —.. NE 106 103 1°6 108 814 U | Mch.,June,Sept., Da T € 
62. 500 10 6/0 Metropolitan Electric Supply Ord. (Nos. 1 to62 „500) 19 17 169 171 31! 3 | Apel and Octooor . 17 - 
22,500 10 81 d. Do. (Nos. 62, 501 to $5,000) ......... 3 Ug 163 15g — 16) 307 - - °° 
£220,000 | Stock | 447 Do. 4i* Deb. Stock First Mortgage 118 121 218 121 815 4 | Jane and Decembe- - - 
6,452 10 6/0 | Notting Bill Blectric Ordinary = = = =. = _ 166 173 16 17 810 7 Mer A d 
10,000 b 5,0 | Oxford Electric Ordinar esee 6t 73 ei 71 8900 " - — 
4130,07 Stock 5X Rlver Plate Elec. Lt. & ctn, Ltd.,6%1st Mor. Deb . 87 92 87 c2 6 10 10 - — — 

150,000 | $100 $2 Boyal Electric Company of Montreal Shares 105 18» 165 185 4 6 6 m = m 

£' $0,900 100 41x . 4v 1st Mort. Debe. ccs... |] 105 107 105 T 4 6 1 | April and October. — - 

81,980 B 9/6 FN James 44 Pall Mall Electric Ordinary m æ- 17 8 17 13 4 0 7 | February 4 Augast 17} > 

399885 8/6 Do. 7 per Cant Frotorenoa R57, 7 N ? P 810 0 i ji = | 2s 
' - South London Electric Supply Ordin £4 pald) * 2 rs 
70, K. 0 6 7/0 | Westminster Electric Bupply Ordinary ¢ = pa a : lib — 654 li tbs 317 5 | March & September 15 | 158 
ELECTRIC MANUFACTURING, &o., COMPANIES | | 
9),000 3 1/2 Brush Eloctrical Engineering — THEM 11 2h 1] 2} 218 5 | September sæ es - - - 
92,000 3 1 Do. 6 per Cent. Pref. Non- Cumulative — — 21 1$ 2} 21 416 0 " 255 25 
£125,000 | Stock y 4 De. 4} per Cent. Perpetual Debenture Stock 110 114 110 111 819 2 | February & August — = 

£50,000| Stock | 44% » Do. end Debenture Stock (red ) == =-= ~| 103 106 103 106 4 6 6 | June and December — 777 

£20,000 5 6/0 | Callender's Cable Construction saso.. 131 144 11 44 3 9 0 i 1 lt} lirs 

£90,000 | Stock 434 Do. 43 lst Mort. Deb. (red) ..——.....| Lid 117 14 ll, 515 3 | November and May ve a 

310,000 1 id. | Castner-Kellner Alkali Co. (fully paid) —.. =- ~ L 14 L 13 6 8 0 - — 

60,000 1 — Chadburn's Ship Telegraph Ordinary ...... aee.. 1} lij 1j 14 - - 11 — 
50,000 1 71d Do. 6 per Cent. Cumulative Proj. 1 13 1 lt 418 0 - — — 
82,028 8 1/6 | Orompton and Co. (Nos. 1 to 32,098) 83 4j 8} E 319 7 | January and July . - e 
£100,000 100 57 * Do. 5% First Mort. Deb. (red. )- 90 10: 99 1 2 5 0 0 is - äs 
99,281 6 1:9} | Ndison and Swan United (“A“ Shares) (68 pald).. 2 th 4 z$ 7 1 s | February & aagast L — 
17,189 b 2/91 Do. (£5 paid) ......... € 4 b 4 0 61) u 77 " = 
£3.0,(00 | Stok 47 Do. 4* Mortgage Debenture Stock (red.) 98 98 96 98 4 2 8 | Juno and December 971 974 
17.400 5 6% | Edmundson's Electric. Conporatiendrd(tally pd) 51 vi 51 3i 4 61 | Half-yearly ...... . ee - 
112 100 3 1/2} | Biectric Construction Co. (Limited 23 d 24 34 412 0 | January & July a.. : uH 
25 000 3 2791 Do. Y per Cent. Cumulative Per 8 hà 3 3) 10 0 | July æo 3} 3 
£182,500 | Stock 4% Do. 4% First Mortgage Deb. (red.) . 103 106 103 103 81510 | Jaiuary and July . 155, z 
91,195 1 — Bimore’s Patent Copper Depositing æ «= -= . i i z - = - 
15,000 10 20/0 Henley's Telegraph Works Or rdinary ..-—-- 25 26 2) 23 6 0 O | February & A1gust 251 oe 
3,000 10 7/0 ZEN AAA Preference se = 18 2) 13 20 810 U 10 " - - 
£5)000 | Stock 43 Do. Morigane Debentare Stoca(red.) .| 112 tó 112 115 8 19 10 " " - is 
50,000 10 16 Dus Rub utta Percha, &o., Work 21 22 al 12 4 10 it " " 2i 211 
800 000 100 47, Do. 4 155 Mortgage Debentures (red.) 101 W 111 15 8 id 2 | Marsh & September T z 
37 350 13 24/0 | Telegraph Construction and Maintenance — = =.. 87 4t 87 41 4 710 | Maroh and July 4) - 
£150 169 100 5s Do. 4 per Cent. Deb. Bonds, 100... 105 103 105 108 311 8 Bs P - 
£' 3,400 5 - Do. Manufacturing Ordinary .............. v 101 9] 101 » - =< ik 
13,400 6 2793 Do. 6% Cum. Pref.............. 5 td ed 51 64 400 - os - 
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In The Times of the 19th inst. an article appeared on the 
Pacific Cable, recapitulating the argument from the Canadian 
point of view. We have recently dealt so fully with the 
matter that there is little more to be said from the Imperial 
standpoint. There is one statement, however, which should 
not pass without comment: Many cables will no doubt 
be laid before long in Pacific waters.” On the other 
hand Sir Sanprorp FrLEMING, in his memorandum dated 
Ottawa, February 19, 1898 (page 12 of the Canadian Blue 
Book), says: ‘Commercially there is not room for two 
cables across the Pacific for years.” Now, should 
another line be laid, as it certainly will be in the near 
future, possibly with United States subsidies, what becomes 
of estimates so confidently produced by the Colonial and 
press advocates of a British Government cable? Again, 
if a British Government line be laid across the Pacific 
other Governments will, without doubt, promote cables under 
their own auspices in that ocean, as, in fact, they are 
doing in other parts of the world. Since the initiation of 
submarine cables, foreign countries, until the last few years, 
have practically accepted the international cable system of the 
world which has been built up almost entirely by British 
enterprise and capital; but since the agitation for British 
State-owned and worked cables the principal Governments 
are all eager, as far as possible, to have such communications 
under their own control, or that of their own countrymen. 


PRICE SIXPENCE ( 
Abroad, 8d., or 16 cents, or Sr., or Jopf. 


Lord Strathcona and Mr. Tarte, Minister of Public Works at 
Ottawa, have been appointed the Canadian delegates at the 
Conference on the Pacific Cable question. Sir Sandford 
Fleming is to be the Canadian expert, and, we understand, is 
about to sail for this country from Canada. 

— 


Few, indeed, and not very novel, were the electrical exhibits 
at the ladies' conversazione of the Royal Society on Wednesday. 
Perhaps, however, novelty ia scarcely to be expected at such 
a function, the astute Fellow usually taking care to secure a 
more serious début for his researches. Five or six out of a 
total of 88 was the proportion of electrical exhibits, and, 
of these, the exhibits by Mrs. Ayrron and Mr. MACKENZIE 
Davipson were of exceptional interest. The former showed 
the experiments on the hissing of the electric arc, which she 
has made so peculiarly and successfully her own. The latter 
exhibited an apparatus enabling stereoscopic relief to 
be developed in the X-ray shadows on a fluorescent screen. 
Variants of the Wehnelt interruptor were shown by Mr. J. W. 
Swan and Mr. A. A. CAurzELL Swinton; and Mr. Prpceon 
showed the influence machine we are growing accustomed to 
see in every exhibition of this description. An apparatus for 
reproducing the Violle molten platinum standard of light was 
shown by Mr. J. E. PrErAvEL, and completes the tale of 
electrical and allied items in the display. 

RS NINOS 

THe action of the Government in deciding to relegate 
discussion of the Telephone Bill to a standing committee 
seems to show that the Government does not regard the 
measure as one of paramount importance, nor as being worthy 
of occupying the time of the whole House, to the exclusion 
or postponement of more useful Bills. There are indica- 
tions that much of the support which was displayed 
when the Bill was first introduced has since evaporated, 
and that the supporters of the measure have grown some- 
what distrustful of the Government scheme. A division last 
night would probably have either been immediately fatal, or 
would have displayed symptoms of inherent decay and lack of 
vitality in the measure. In any case, the decision to refer the 
Bill to a Grand Committee may probably be regarded as a 
convenient mode of letting an unwelcome and ill-considered 
scheme drop gently out of existence. 

— 


Nernst electric light, if it is ever to shine forth upon the 
commercial and social world, is pre-eminently a “light of the 
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future —its time is not yet. At the statutory general 
meeting of Nernst 'Electrie Light (Limited), a report of 
which will be found on another page, the Chairman (Sir 
Henry Mance) admitted that it would be a bad policy to 
rush into the market with a lamp that had only just emerged 
from the laboratory stage"; and Mr. Swinsurne ventured 
to prophecy that for many reasons they should look to 
the real commercial business of the Company to commence 
in the autumn of next year." These opinions are distinctly 
encouraging to makers of arc lamps and of the not-yet-old- 
fashioned carbon filament. It is puzzling, however, to 
discover why, if the market does not want crude laboratory 
lamps, the investing public should have been invited so early 
to pay £270,000 for a share in the invention. As a rule, 
investors are not enthusiastic patrons of mere laboratory pro- 
ducts, even where their true nature has been properly disclosed. 
— A 

TBE remark we made in our issue of June 2nd, that it 
would be interesting to ascertain whether it is possible to 
bring about electrolytic decomposition without electrodes, 
has elicited from Dr. F. T. Tnaovrow an interesting article, 
which we publish on another page. Dr. TROUTON describes 
some recent researches he has been making with a view to 
establi:h electrolytic decomposition at & place apart from the 
electrodes immersed in the electrolyte. By means of a small 
orifice in a glass beaker contained within a larger beaker, the 
two concentric vessels being filled with an electrolyte subjected 
to high electrolytic voltage, it was found possible to set up 
decomposition at the ends of the orifice. Continuity of the 
electrolyte, however, was evidently broken, as a spark was to 
be observed in the orifice itself; and this fact would lead us 
to regard the phenomenon as one of masked electrodes, rather 
than as occurring in the complete absence of electrodes. 


— — 


NEVERTHELESS, the assumption that the termini of the 
orifice act as electrodes would not appear to explain all the 
attendant phenomena; for the behaviour of the electrolyte at 
these termini differs in several important respects from that 
at ordinary solid electrodes. If we regard as being essentially 
in the nature of an electrode any conducting surface where 
ionie discontinuity or abrupt transition occurs, it is easy to 
perceive that the orifice- or tube-termini in Dr. Trovron’s 
apparatus fall under this category. Possibly the curious 
idiosyncracies of the phenomenon may be accounted for by the 
fact that the transition 18 from liquid to gaseous matter, instead 
of to & solid surface. We are unable, however, to see that 
there is any reality in Dr. Trouron’s supposed discovery that 
whatever the direction of the current, the oxygen always 
appeared in the inside beaker.” What would happen, for 
instance, if, instead of two concentric beakers, there were a 
plane perforated diaphragm separating two vessels side by 
side? Would the absence of an inner vessel be an insuper- 
able obstacle to the liberation of oxygen? Or, if oxygen 
appeared, would it display an unreasonable prejudice against 
changing vessels when the current was reversed? Be this as 
it may, there is much in the phenomena attending Dr. 
TrouTon’s experiment that invites closer investigation, and 
promises interesting developments in the theory of electrolysis. 


Tue keynote of Mr. Cunincuam’s Paper on Mechanical 
Traction by Electricity," at the Engineering Conference, was 
* electrical energy at a farthing per unit"; and it had its 
echo—often in a minor key—in the discussion, most of the 
speakers expressing surprise at this having been accomplished, 
and doubt whether it could be done in this country. It seems 
that on the Montreal electric tramway system this extremely 
low cost of production has been reached; but, as an offset, 
the cars there consume quite two units per car-mile, although 
they are no heavier than cars which in this country 
consume only one unit, or even a less amount of energy 
per car-mile. British traction engineers, therefore, may take 
heart ; for it is evident that with energy costing twice as much 
as at Montreal they can still do as well as, if not better than, 
on the tramways of that Canadian city. By-the-way, from 
some statistics we publish in our Trade Notes this week, it 
will be seen that, in 1898-9, the Montreal Street Railway Co. 
showed a percentage of expenses to gross receipts as low as 


52 per cent.—8 remarkably low figure. 
— — 


Discussions on electrical engineering topics exhibit a 
remarkable tendency to run along the groove of some one 
or other well-worn fad. The relative merits of high-speed 
and low-speed steam engines formed the channel for much 
debate during the discussion on this Paper. Some speakers 
were convinced from personal experience that the better 
economy was in the low-speed type others were confident it 
was to be found in the high-speed type, while others again said 
there was nota pin to choose between them. Those whoexhibited 
& preference, on the score of economy, based their choice on 
the fact that, having substituted one particular type for 
another particular type in their works, they had observed an 
improvement. Human nature led them to draw a 
conclusion which strict logic would not justify. As a matter 
of fact, in steam economy, under the most favourable 
conditions, there is nothing to choose between high and low 
speeds; again, in steam consumption, under ordinary 
conditions, the average of one type of engine is not higher 
than that of its rival. Advantages there indubitably are, 
which distinctly point to the adoption of high-speed engines 
in certain cases, and of low-speed engines in other cases; but 
steam economy is not one of them. 


In full accord with Mr. Grimsaaw, we express our surprise 
that Mr. Cunrncuam should have rated the merits of the 
economiser so highly. Of all minor steam auxiliary appa- 
ratus, the economiser is the one which is most absurdly over- 
rated. Attention is concentrated upon its one main advantage, 
with the result that its somewhat glaring demerits are 
disregarded; and engineers are thus often tempted to adopt 
an appliance that brings anything but unalloyed happiness in 
its wake. Mr. CUNINGRHAu's experience is much more happy 
than our own, and is, we think, quite exceptional; 
indeed, we very much doubt whether the economy 
claimed was real due to the economiser. Of course, 
it is quite possible for an intelligent steam engineer 
to design an economiser that shall give satisfaction; but 
this is rarely, if ever, done by supply station engineers, 
who prefer the less laborious course of following a beaten 
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track that is amazingly open to criticism. Better far to have | contrary, ultra high-speed plant running on the narrow margin 


no economiser at all, than to expend capital on a defective 
plant which, while it may save a little heat, wastes more than 
it saves in other ways A good boiler, with no so-called 
economiser, is preferable in every way to a faulty type of 
boiler patched up by one of these contrivances stuck between 
it and the chimney. 


A STRIKINGLY novel departure in continuous current trans- 
former practice is advocated by Mr. E. K. Scorr in an article 
we publish this week. We have heard of an astute Yorkshire 
central station engineer desiring to have his generating plant 
modelled on the mortar mill. Mr. Scorr would model his 
transformers on the cream separator and hydro-extractor. 


The enormous difference between the price of the continuous, 


current transformer and its alternate current rival certainly 
demands that some radical change should be introduced, 
tending to lower the seemingly exorbitant price of the 
former. Mr. Scorr thinks the requisite improvement can be 
effected by means of a vertical instead of a horizontal spindle, 
and by a speed some four or five times greater than present 


practice. 
— — 


THERE is much to besaid in favour of this departure in practice. 
Although it may appear a decidedly radical change, it is only 
the combination of modifications, and their application to trans- 
former design, that is novel. Each separate modification has 
already been adopted with perfect success in other classes of 
electrical machinery. For instance, the use of a vertical spindle 
is quite common in water-driven power stations, of which the 
Niagara Falls station is a celebrated example. And in the 
vertical turbo-generators of these stations it is, again, common 
practice to design the plant so that, when running, the 
dead weight of the moving parts is lifted off the foot- 
step bearings by the upward force of the magnetic 
field. Mr. Scorr will, therefore, perceive that he can 
draw upon an extensive practice in support of his 
proposed vertical arrangement. As to the considerable 
increase of speed he would introduce, the speeds used in 
steam-driven turbo-generators—such as those of the Parsons 
type—are as much in excess of usual practice as, and are 
quite comparable with, those favoured by Mr. Scorr. He 
need fear nothing, therefore, on this score. 

unir 

One consideration, however, appears to have been over- 
looked by the author, or at any rate is not given due 
prominence in his article. Although, as we have no doubt, 
it would be quite practicable to build this new type of 
rotatory transformer, it is not evident that it would be so well 
adapted to sub-station usage. Compact, light and inexpen- 
sive as to first cost it indubitably would be; but these 
qualities, excellent in themselves, would have been secured 
only by a sacrifice of that high factor of safety which 
sub-station practice—even more than central station practice 
—demands. We do not dogmatise on this point, and we 
reserve our final judgment until Mr. Scorr shall have built 
and actually tried one of his new transformers. It is to be 
hoped the date of this trial will not be long delayed. 
Nevertheless, until actual experience demonstrates to the 


of a low factor of safety appears to us to possess elements of 
risk that are incompatible with satisfactory sub-station practice. 


— 2 — ee — — 


personal. — The Carnarvon Town Couneil have decided to 
confer the freedom of the borough on Sir Willium H. Preece, 
K. C. B. 

University College, London. — A conversazione will be given 
by the president, council, and professors at University College, 


| London, on Wednesday evening, June 28th. 


Cable Interruptions. 
Maranham— Para 
Bonny — Cameroons May 29, 1899 
Latak ia Cyprus e June 21, 1899 

Accident to Mr. Marconi.— We regret to learn that a rather 

serious accident occurred to Mr. Marconi on Wednesday, while 
driving between Boulogne and Wimereux, the wireless tele- 
graph station on the French coast opposite Dover. Mr. 
Marconi’s horse took fright and the vehicle was overturned. 
Mr. Marconi had a severe shaking, but we are glad to learn 
that no serious result is likely to follow and that he will be 
convalescent in a day or two. 


Conversazioni.—A successful and well-attended conversazione 
was given by the President of the Institution of Electrical 
Engineers, Prof. Silvanus P. Thompson, at the Natural 
History Musuem, on Thursday, the 16th inst. A number of 
distinguished personages were among the guests. There was 
also a successful conversazione at the same place on Tuesday 
evening last, this having been given by the Society of Arts. 
Sir John Wolfe Barry received the guests, who numbered 
about 2,000. 


Society of Arts Medals.— The Council of the Society of 
Arts have awarded the Society’s Silver Medal to thirteen 
readers of Papers during the Session 1898-99. Among these 
are the following :—Prof. George Forbes, F. R. S., for his 
Paper on Long-Distance Transmission of Electric Power“; 
Dixon H. Davies, The Cost of Municipal Enterprise“; 
James Swinburne, ** Nernst's Electric Lamp" ; Philip Dawson, 
“ Electric Traction"; and Sir William Preece, * Etheric 
Telegraphy.“ 

Wireless Telegraphy in Canada. — The Canadian Government, 
which has, ſor some time past, been considering the question 
of laying a cable between Halifax and Sable Island, has 
temporarily abandoned the idea in order that wireless 
telegraphy may be tested between these two places. It is also 
proposed to make experiments with this system of telegraphy 
between shore points and coast lighthouses, in order to 
determine its value in connecting points closer together than 
are Sable Island and the Nova Scotia mainland. 


South African Society of Electrical Engineers. — The annual 
meeting of this Society was held on May 25, Mr. J. W. 
Kirkland presiding. The Secretary (Mr. T. P. Pask) read the 
annual report, which stated that considerable progress had 
been made during the year. There were 61 members on the books 
and the financial statement showed a small credit balance. 
The ballot for the election of officera resulted as follows :— 
President, Sir James Sivewright; Vice-President, Mr. H. 
C. Haltby; Trustee, Mr. J. W. Kirkland; Hon. Secretary, 
Mr. T. P. Neve, and member of committee, Mr. T. G. W. Ladds. 


Wireless Telegraphy.—There have been several interesting 
developments in wireless telegraphy during the past week. It 
is stated that the Government of Trinidad have adopted the 
Marconi system for effecting communication with Tobago. It 
is also stated that Signor Marconi has acquired possession of 
a garden adjoining the Cliff Hotel, at Dovercourt, near 
Harwich, where experiments are shortly to be carried out, 
with poles 200ft. high, over a radius of 80 miles. We under- 
stand that the entire fleet of the Great Eastern Railway Co., 
sailing between Harwich and the Continent, is to be fitted 
with Marconi apparatus. On Saturday last the French naval 
authorities, in conjunction with Signor Marconi, conducted 
some successful experiments between ship and shore in the 


D 


Date of Interruption. 
April 10, 1899 
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English Channel, by the aid of the French cruiser ** Vienne." 
Communication was maintained between this cruiser and the 
Wimereux station, also with the South Foreland lighthouse. 
The greatest distance across which the messages were sent 
was 42 miles, and although the messages were transmitted 
throughout the whole of the day (during & portion of which 
there was an exceedingly dense fog), transmission was carried 
out with perfect success. We understand that on the 
„Vienne“ Marconi’s latest development for cutting out a 
station was again tried. Messages were sent at will, either to 
Wimereux or to the South Foreland, without the other station 
being able to intercept them. 


British Association Arrangements.—The sixty-ninth meeting 
of the British Association, to be held at Dover, from 
September 13th to 20th, under the presidency of Sir Michael 
Foster, will have the special feature of being of an inter- 
national character, as an interchange of visits has been 
arranged with the French Association for the Advancement of 
Science, which will hold its meetings this year at Boulogne. 
The members of the French Association will visit Dover on 
Saturday, September 16th; and it is proposed that a formal 
reception of the visitors shall take place in the morning before 
the proceedings of the sections begin, which they are invited 
to attend. The members of the British Association are 
invited to visit Boulogne on the following Thursday. The 
mayors and corporations of Dover and Canterbury, the 
military authoritics of the South-Eastern District, and the 
leading scientific and educational institutions have signified 
their desire to take part in the entertainment of the Associa- 
tion. The Castle, docks, and National Harbour Works will 
be open for inspection during the meeting. Excursions will 
be arranged to places of interest in the neighbourhood of 
Dover, and there will be special geological excursions in the 
afternoons. Excursions will also be arranged to Calais and 
Ostend, and a longer one to towns in Northern France and 
Belgium at the conclusion of the meeting. The reception 
rooms will be at Dover College, in the old building of the 
Priory, close to the Priory Station (L.C.D. Railway), and 
within a few minutes walk of the Sectional meetings, most of 
which are arranged to take place in the Municipal Technical 
Schools and adjoining buildings. 


Electricity in Grain Elevators.—O ver a year and a-half ago the 
Great Northern grain elevator at Buffalo was opened. This was 
the first grain elevator to be wholly operated by electricity, and 
a description appeared in Zhe Ivlectrician, Vol. XL., p. 524. 
From the first opening in 1897 its success has been clearly 
demonstrated in every particular. Already it appears as if 
electricity would supplant all other systems of power and 
hold a monopoly in similar undertakings. The Electric 
Grain Elevator Co, Buffalo, N. V., commenced business 
about November, 1897, their new buildings having been 
equipped electrically by the Westinghouse Electric and 
Manufacturing Co. The apparatus consists of two 165 kilo- 
watt transformers, which reduce the 2,200 voltage of the 
Niagara Falls current to about 440 volts for driving induction 
motors. Of these, there are in operation four of 75 n.r. each, 
three of 50 fl. p., and two of 40 n.r». Another electric equip- 
ment was placed in the malt house and elevator of Messrs. 
C. G. Curtiss and Co., Duffalo by the Westinghouse 
Company. Three 50 kilowatt transformers are used to reduce 
the Niagara Falls voltage, and, in addition, there are 
five 50 B. p. induction motors, and one of 15 n». The 
engineering and financial success of electrical elevators has 
been demonstrated conclusively, and is evidenced by the 
decision of the Great Northern Railway of America to operate 
its new steel elevator at West Superior by electric motors. 
This success is further confirmed by the decision of the New 
York Central and Hudson River Railroad to use electricity in 
the new steel elevator at Weehawken, N.J. In fact, all the 
new steel elevators, whose construction is now contemplated 
around Duffalo, are to be electrically driven. 


The Article Club Exhibition.—The exhibition which has 
Leen promoted by the Article Club at the Crystal Palace is 
now in a much more complete state than it was at tho time 
of its opening by the Duke of Cambridge on May 30th, and 
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this probably led the Committee of the club to issue invita- 
tions for a special Press inspection of the exhibits on Saturday 
last. Owing to the fact that the main object of the Article 
Club was to form a combination of the leading industries in the 
world, each to be represented by only one house, the electrical 
exhibits are necessarily few. Messrs. Siemens Bros. show 
some 60 different pieces of apparatus connected with electrical 
engineering, including apparatus for controlling and regulating 
electrically, at a distance, any number of clocks; Siemens’ 
pattern of vibrator telelegraph, with recording style, in which 
the style takes the place of the ordinary Morse key, thus 
obtaining & record of the message sent; and the actual 
telegraph instrument recently found at Omdurman, which 
was described in The Electrictan of March 24th last. Messrs. 
Willans and Robinson have three exhibits, and in addition to 
a Willans engine, direct-coupled to a Siemens dynamo 
actually working, show one of two engines ordered by the St. 
Pancras Vestry, each having a capacity of 825 1. H. ., and 
designed for an output of 1,860 amperes at 225 volts. At the 
stall of the Chloride Electrical Storage Syndicate, we noticed 
samples of stands with cells, showing method of erection, 
various samples of cells, and accessories used in connection 
with accumulators. Representing the cable industry, Messrs. 
W. T. Glover and Co. have on view their '* Diatrine cables 
and machinery for covering electric wires with silk or cotton. 
They also exhibit the Edmunds patent automatic are lamp 
switeh and motor starting switch and the Andrews alternate 
and continuous current cut-outs. Messrs. Greenwood and 
Batley show three De Laval steam turbine dynamos, which 
supply the current for the lighting of the exhibition, and have 
also a complete plant for silk waste dressing, &c., the separate 
machines of which are driven by independent electrie motors. 


Senior Wranglers of Note.—It is so often alleged that senior 
wranglera display but little genius in their subsequent career, 
or attain to no further distinction, that the letter from Mr. 
E. H. Culley to the Daily Chronicle last Monday, in which 
this statement is disproved, should interest a wide circle. 
Among the names of senior, second and third wranglers 
referred to will be found many well known to the electrical 
profession. We give below an extract from Mr. Culley’s 
interesting letter :— 


I take the 50 years from 1834 to 1883. I find the following results: 
Twenty have held professorships at Cambridge or elsewhere in mathematics 
or physics—included are, to mention only the greatest, Stokes, Cayley, 
Adams, Lord Kayleigh, four names of world-wide reputation as 
investigators; 14 others are distinguished as teachera or writers on 
mathematical and kindred subjects—or in both capacities. In this list I 
include Dr. Ferrers, the Master of Caius; Dr. Routh, F.R.S., the past, and 
Mr. R. R. Webb the present, maker of Senior Wranglers; the late 
I. Todhunter, Leslie Ellis, Mr. Sprague, the luminary of the actuarial world ; 
and Dr. Besant, F. R. S. 

The career of eight is not signalised in the University Calendar. One I 
find has a country living and has written a book on Devotions : another is 
honorary fellow of his college; one, at least, Calliphronas, a noted oarsman. 
died young, as some must. I can find no trace of five, but I do not think 
it necessary to assume they were failures. 

Setting aside these eight, we find 34 of the 50 have stuck to mathematics 
with credit to themselves and benefit to others. 

Only eight appear to have entered other careers, These are Justices 
Stirling and Romer, two Q C.s (Hemming 1844, aud Fletcher Moulton, 
M. P.), one bishop, one dean, Archdeacon Wilson (late headmaster of 
Clifton College), and the late principal of the Chester Diocesan College. If 
we can make any inference it would surely be that a large proportion of 
the 54 might have attained great eminence in professione, had they not 
chosen to devote theinselves to the cultivation of mathematics— distinction 
in which does not appeal to a wide public. 

It is often said that the second wranglers are more distinguished than 
the seniors. They include Bishops Colenso and Harvey Goodwin, Lord 
Kelvin, Sylvester, Clerk Maxwell, W. K. Clitford, Justice Rigby, Mr. 
Leonard Courtney, Prof. Alfred Marshall, G. H. Darwin. Glaisher, Lamb, 
Barnside, J. Thomson, Heath, Turner—a very fine liat with at least four 
names of real mathematical genius. But 1 do not discover any marked 
superiority on the whole to the seniors, and the proportion of notable 
careers is hardly &o high. 

Third wranglers include Sir John Gorst, Mr. James Stuart, M. P., and 
several professors. 

The general public is perhaps too apt to assume the aenior wrangler to 
be of a different species from the rest of his competitors. The name carries 
a glamor. "There is a good deal of chance in examinations, and the mathe- 
matical tripos, previous to 1883, was largely a race against time, the 
problem being to master the whole range ot mathematics for examination 
purposes by the age of 25. It does not follow that the brain which could 
come best out of that ordeal would be the best in the long run. But, on 
the whole, I think the senior wranglers can hold their own. . 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FounwrgR D'ALRE.] 


A New Galvanometric Principle.—The great sensitiveness 
acquired by modern galvanometers with movable coils makes 
it difficult to determine currents traversing them owing to the 
floating of the zero. M. Fery therefore proposes to observe 
not the deflection, but the angular velocity of the movable 
coil, and shows how such observations can be utilised for very 
exact determinations of current intensities. Assuming that 
the moment of inertia of the coil is very slight, and its angular 
velocity small, and that the exponential curves, representing 
velocities in terms of time, coincide with their tangents, the 
author obtains the following relation between the E.M.F. and 
the velocity before (r,), during (v,) and after (rz) the passage 


of the current 
E-K ( vo n 
v+ J 


This formula rather strikingly recalls another used in 
calorimetry, where the temperature is corrected by the 
cooling before and after measurement. There is, in fact, a 
close analogy between them. The author has tested the 
proposed method practically, and has proved the complete 
proportionality between velocity and current for velocities 
varying from 6mm, to 6cm. per minute. He has measured a 
current of 0:03 micro-amperes, with a coil weighing 8gr. 
suspended by a silver wire 60cm. long, and found he could 
measure & current ten times smaller than that with precision. 
[FERv, Comptes Rendus, June 5, 1899.] 


Measurement of Alternate-current Frequency. —W. König has 
improved his method of measuring the frequency of an alter- 
nating current with the tuning-fork. To one prong of a 
tuning fork he attaches a thin brass wire serving as a recording 
style, while the foot of the tuning-fork is connected with one- 
terminal of the circuit, and the other terminal is connected 
with a metallic plate coated with a thin layer of asphalt 
lacquer. The fork is struck and placed above the plate, with 
the brass wire just touching. Either the plate or the fork is 
moved, mechanically or by hand, and the wire leaves a fine 
wavy trace on the plate. Onspriukling the plate with a mix- 
ture of flowers of sulphur and red lead, the wave-trace shows 
alternate yellow and red tracts, accordiug to the sign of the 
current at the time. An examination of the number of 
tuning fork vibrations contained in each tract gives the 
frequency of the current in terms of the pitch of the fork, 
which, of course, is absolutely constant. Supposing, for 
instance, that the fork has a pitch of 435 complete vibrations 
per,second, and that 1 ^, covers nine of these. Then the 
number of alternations in the circuit is 2 (435 + 9). For 
alternate-current of 120 volts the traces are very sharp, but 
at low voltages they become indistinct, aud they disappear 
at about 8 volts. But above that limit the method is very 


handy and quite reliable. 
[W. Konic, Elektrotechn. Zschr., June 15, 1899.] 


Residual Luminosity of Vacuwn Tubes. A. Sandrueci has 
devoted some time to the study of what he calls the residual 
phenomenon in vacuum tubes, in virtue of which the cathode 
continues to emit cathode rays for some time after the exciting 
action has ceased. He finds that the residual phenomenon 
has nothing to do with a subsequent action in the induction 
coil; that it is particularly well marked in the case of unipolar 
discharges; that it largely deponds upon the shape and 
exhaustion of the tubes used; aad that it is sensitive 
to external influences, such as electrostatic charges of 
neighbouring conductors. One tube, with its plane 
anode joined to the induction coil, gave residual rays 
for two or three seeconds after stopping the coil, the 
rays being subject to the ordinary magnetic deflection. At 
the same time there was a residual luminosity filling the 
whole tube with a kind of mist, which retired towards the 
anode under the influence of a magnetic field. On inserting 
a capacity between the coil and the tube the residual pheno- 
menon is considerably curtailed. On bringing a conductor 
charged positively into the neighbourhood of the tube the 


residual luminosity becomes brighter and more extended. It 
may even be evoked again after it has ceased by suddenly 
imparting to the conductor a positive charge. 

[A. Sax DRU CCI, Nuovo Cim., March, 1899.] 


Atmospheric Potential_—The old idea that the electric 
potential must necessarily increase with the altitude above 
the earth’s surface has been of late considerably modified, 
especially since we have become familiar with the conception 
of earth-air electric currents and of currents traversing 
the rarefied strata of the atmosphere. Palmieri was led 
by his Capodimonte and Vesuvius work to conclude that 
on all calm days the lower stations have the higher 
air potential. This was confirmed by balloon ascents, 
notably those of Andrée at Lyons, Groy at Berlin, and 
Le Cadet at Paris. The latter, who ascended in an 
atmosphere quite free of clouds, found the strongest decrease 
of potential within the first kilometre. E. Semmola points 
out that this may have been due to the light mists covering 
the earth's surface at the time. Le Cadet found 150 volts at 
the earth’s surface and 44 volts atan altitude of 1,000 metres. 
The difference, considering the atmospheric conditions, w was 
exceptionally large, and may very well have been due to some 
unusual circumstance. In view of the probable importance 
of the higher strata from a meteorological point of view, it 
would be very valuable if balloon observations could be 
carried out at altitudes of 15 to 20 miles. But no hope 
appears at present of that being feasible. 

IK. SEMMOLA, Nuoro Cim., March, 1899.] 


Polarisation of Cells.—The power spent upon an electrolytic 
cell may be divided into three parts: (a) that which reappears 
as heat in the electrolyte, Ri? ; (b) that which accomplishes 
reversible electrochemical effects, ei; and (c) that which 
appears at the electrodes in the form of heat, due to an 
irreversible thermo-dynamie prosess which accompanies the 
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deposition of the ions, (i). The two thermo-dynamic actions 
represented by Ri? and 4$(i) are both irreversible, but the 
E.M.F.s at play change sigas with the current. There is, 
however, an important difference. For whereas the E.M.F. 


Ri becomes zero with the current, the E.M.F. —2 does not. 
It is, therefore, interesting to inquire what becomes of i: 2 
" 
at very small current densities, and this has been done 
by B. MacNutt. He used three cells, with zine, copper, 
or silver electrodes immersed in 10 per cent. solutions 
of zine sulphate, copper sulphate, and silver nitrate respec- 
tively. Time observations showed that when the cells had 
stood for 24 hours with no current passing through them, aud 
a constant current was then passed through, the E. V. P. of 


polarisation pU) varied inversely as the time, but if a current 
i 


had been flowing through the cells, and the current was then 
altered to another amount, the polarisation varied directly 
(i) 


The variation of 22 with the current is 
i 


shown in the aczompanying diagram. It is evident that 
ordinary therme-dynamies do not apply to the polarisation 
of cells. 


with the current. 


[B. MacNurr, Pays. Rov, April, 193] 
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ELECTROLYSIS AT PLACES APART FROM 


ELECTRODES. 
BY DR. F. T. TROUTON, F.R.S. 


Early last month I brought before a meeting of the 
Dublin University Experimental Science Association, under 
the heading of Electrodeless Electrolysis,“ some experi- 
ments in which a liquid was shown to be capable of 
decomposition by the passage of an electric current at places 
quite apart from the electrodes. As so much attention has of 
late been directed towards matters in this connection, it may 
not be without interest to give & short account of the work 
already done, though, owing to an unfortunate accident, the 
details of the phenomenon have as yet bcen only imperfectly 
investigated. 

An arrangement suitable for showing the decomposition 
may easily be made as follows :—A beaker, with a hole drilled 
in its side, is placed standing in a larger one, both containing 
some dilute electrolytic solution. By means of two metallic 
plates, one standing in each beaker, a current can be passed 
through the hole. Under certain conditions, an are or 
luminosity is seen to establish itself in the hole, and, at the 
same time, bubbles of gas are evolved at each end of the hole. 

The effect was found to occur with both alternating and 
continuous currents. With continuous currents, the appear- 
ance was not identical at both ends of the hole, the luminosity 
was inclined to be somewhat pointed on the positive side, 
while on the negative it opened out more brush-like. 

The solution should not be more than of a certain strength, 
whieh depends in each case on the size of the hole, or 
otherwise the action in the hole is too violent and the 
surrounding parts of the glass are disintegrated, with, of 
course, an end to the luminosity. This can be prevented by 
arranging that the light remains bluish and free from the 
yellow tinge due to sodium. In order for the effect to take 
place it was found necessary that the voltage should exceed a 
certain minimum. With less voltage the current is greater 
than that observed with a higher voltage, provided the arc can 
once establish itself. The minimum voltage with continuous 
currents was about 800, while with alternating currents, as 
might, perhaps, have been expected, it was only about £00 
volts mean square. The exact amount of the minimum is in 
all probability simply a function of the individual particulars 
of the circuit in any given case. 

The gases given off with continuous currents (which 
ranged in the experiments made between 0:3 and 0-08 
amperes) were collected, and were found to be hydrogen and 
oxygen ; on one side hydrogen alone, on the other a mixture 
of the gases. The mixture always contained an excess of 
hydrogen above their combining proportions. Thus, on the 
whole, there was a large excess of hydrogen over the elec- 
trolytic quantities. The deficiency in oxygen most probably 
is attributable to its going into solution in the liquid. The 
curious thing was that the oxygen always appeared in the inside 
beaker, no matter the direction of the current. This was 
thought to be, perhaps, due to the shape and shortness of the 
tube or hole through the glass, and, consequently, some 
experiments were commenced, using larger tubes, so as to 
prevent mixing of the gases, should that be possible; but 
these experiments, owing to an accident to the dynamo,* are, 
for the present, incompleted. 

It also remains to be seen whether the gases are evolved in 
their true electrolytic proportion, or if the decomposition be 
rather of the character of that observed by J. J. Thomson in 
the case of the electrolysis of steam (“Recent Researches”). 
The strength of the solution of the electrolyte which could be 
used without burning the glass was found to increase notably, 
with the size of the hole or tube. For instance, with a diameter 
of 0:03 c. the maximum percentage of sulphuric acid in 
water which could be used was only about 0-01 per cent., 
while with a tube 0:2 c. in diameter the percentage could be 
increased with safety to about 0:5 per cent. 

The electrolysis here described is evidently not directly 
dependent on the presence of electrodes. It scems doubtful, 

The machine used was a small, separately-excited dynamo, capable of 
giving 5 amperes at 1,200 volts. 


nevertheless, if we could get exactly what might be called 
electrodeless electrolysis, for in any arrangement, say, 
similar to that used by Behn-Eschenburg, and recently 
described in The Electrician, June 2nd, the high voltage 
necessary for decomposition would be difficult to provide for. 

The whole subject, however, may be of practical interest in 
connection with the possibility of danger arising through the 
phenomenon occurring at unsuspected places distant from the 
conducting leads in the case of leakage, in cases where the 
necessary conditions present themselves. 


THE ELECTRO-DEPOSITION OF COPPER FROM 
SOLUTIONS OF ITS SULPHATE. 


The close study of the character of the metal deposited 
electrolytically from solutions of copper sulphate is not only 
of scientific interest but, in view of the great refining industry, 
of high technical importance. F. Foerster, in conjunction with 
O. Liedel, has recorded certain observations in the Zeitschrift 
für Elektrochemie bearing on this subject, which are worthy 
of attention. A part of the work has been anticipated by 
v. Hübl, but his investigations have not been published in any 
generally accessible periodical and may be usefully recounted, 
agrecing as they do with Foerster's independent experiments. 

The great difference in texture of copper deposited under 
various conditions is well-known. From a neutral or slightly 
basic solution it comes down in a Coarse-grained brittle con. 
dition, whereas from an acid solution it 1s deposited in a 
tough, fine-grained state. This may be due either to a 
tendency towards the production of a small amount of cuprous 
oxide from a neutral or basic solution, or to a specific 
influence of a high content of acid on the mode of erystallisa- 
tion of the metal. V. Hübl has observed that the dark- 
coloured spongy deposits, produced by too high a current 
density, occur the more readily the poorer the electrolyte 
round the cathode in copper. This dark deposit is not due to 
the presence of cuprous oxide, but, according to v. Hübl, to 
the formation of & hydride. That hydrogen under certain 
circumstances may be occluded by electrolytic copper is proved 
by analyses which have been made of the gases pumped out of 
various specimens of the metal. Thus, a certain sample gave 
up 4'4 times its volume of gas, consisting of 77:3 per cent. 
of H, 8:4 per cent. of CO, 11:1 per cent. of CO,, and 3:2 
per cent. of water vapour. 

Foerster and Liedel have especially studied the influence of 
temperature on the character of copper deposited from acid 
solutions. They prepared considerable quantities of electro- 
lytic copper, using an electrolyte containing 125grms. of 
crystallised sulphate of copper and 50grms. of sulphuric acid 
per litre, and working with proper precautions to maintain the 
concentration and temperature of the bath as nearly constant 
as possible. A current density of one ampere per square deci- 
metre was adopted. Under these conditions it was found that 
the metal deposited at 40°C. was considerably tougher that 
that obtained at either 20°C. or 60°C. The addition of an 
indifferent salt, viz., sodium sulphate, also improved the 
quality of the metal deposited at 20°C., indicating that the 
nature of the solution considerably influenced the crystallisa- 
tion of the copper at the moment of deposition. 

A particularly interesting observation was made on the 
formation of anode sludge. With a current density of 0:8 
ampere per square decimetre, at the ordinary temperature, a 
weight of 0:5 kg. of anode copper consumed left 3-7grms. of 
sludge containing 60-70 per cent. of copper, partly as cuprous 
oxide. Under the same conditions, but working at 49°C., the 
sludge was only 1:2erms., and was nearly free from copper. 
With a higher current density, viz., 1 ampere per square deci- 
metre, the quantity of anode sludge was about the same at 
20°C. and 40 C., viz., 2 5grms. from 1 kg. of copper. These 
results, although far from exhaustive, go to show that the 
high current densities used in modern copper refining have 
the incidental advantage of reducing the quantity of anode 
sludge, and thus making their working up for silver and gold 
easier and more economical. A yet higher temperature, viz., 
60 C., again increases the quantity of sludge; a good deal of 
the increase is due to the presence of metallic copper, which 


THE ELECTRICIAN, JUNE 23, 1899. 


295 


may be regarded as having been formed from the spontaneous 
resolution of cuprous sulphate, momentarily produced at the 
anode, thus 
Cu,SO, = CuSO, + Cu. 

The influence of the presence of small quantities of organic 
matter in the electrolyte is well marked. It was brought to 
the notice of the authors in a curious way. The hooks by 
which the cathodes were suspended had been coated with a 
solution of caoutchouc in benzene to protect them from corro- 
sion. A minute amount of this caoutchouc found its way 
into solution, with the result that the deposited copper was 
smoother and of finer structure than that obtained from a 
normal electrolyte. The metal was, however, brittle, and a 
specimen prepared at 60°C. could be powdered in & mortar. 
Such copper contains carbonaceous matter. Similar effects 
have been noticed by Hübl with solutions containing gelatin 
and other organic substances —e. J., oil of turpentine, produces 
like results. A practical deduction is to avoid all oily matters, 
varnish, putty, and so forth in putting together electrolytic 
tanks, using preferably glass or stoneware cells for laboratory 
purposes and lead-lined wooden vats for manufacturing opera- 
tions. Many of the facts stated above have been unconsciously 
regarded in electrolytic copper refining, but the exposition of 
the principles on which they rest is not superfluous. 


MUNICIPAL ELECTRICAL ASSOCIATION. 
(Concluded from page 270.) 


Thursday, June 15th. 

The attendance on the second day of the Convention showed 
a considerable falling off, Mr. Pearson's Paper on municipal 
trading, discussed on the previous day, haviug evidently been 
the chief attraction to the large body of chairmen of electricity 
committees. During the discussion of the Paper by Mr. 
Rider (Plymouth) on ‘Combined Lighting and Traction 
Works” the room filled up, and considerable interest was 
evinced in the question. Mr. Rider (the vice-president) 
‘occupied the chair, owing to the absence of Mr. Proctor in 
London, where a number of representatives of the Bristol 
Corporation were assembled to oppose a Bill of the Bristol 
Gas Co. then before a Committee of the House of Commons. 

Mr. Rider is in favour of combined stations for electric light- 
ing and traction. In his Paper he points to the advantages of 
having one engineer-in-chief and one staff instead of two, and 
the saving in buildings. Then he suggests accumulators for 
taking the excess load during the hours of the lighting load 
peak when the lighting and traction loads are overlapping. 
The tramway department should own the lines (both the 
electric lines and the permanent way), and should be supplied 
with current from the electricity department just as any other 
large consumer. 

None of the speakers opposed the principle of combined 
stations where both outputs were comparatively small, and 
most favoured them in any circumstances. Mr. Chamen 
(Glasgow) and Mr. Barnard (Hull) were the principal 
speakers to point to the frequent undesirability of a com- 
bination in the case of large stations, Mr. Chamen being 
of opinion that a large network of tramways should itself 
certainly have more than one supply station. Mr. Chamen 
also spoke against the use of accumulators. Nevertheless he 
reminded the meeting that at Glasgow the question had never 
been considered on its engineering merits. That jealousy 
really existed in some cases between the committees in charge 
of the electric lighting and traction departments was evident 
from the occasional trend of the discussion. There was 
difference of opinion between various speakers as to the charge 
to be made for electrical energy to the tramway department. 
Mr. Ferranti, who favoured one large station for all purposes, 
made an amusing but unkind suggestion as to the manner in 
which consulting engineers might consult their own interests 
in advising separate stations for lighting and traction. 

The conclusion of Mr. Rider's reply to tlie discussion was 
the signal for an efflux of members, but whether this indicated 
a lack of interest in the subject of The Municipalisation of 
th» Telephone," or a pardonable scepticism as to the 
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authoritativeness of its exponent, it would be invidious to 
inquire. Mr. Mountain (Huddersfield) commences his Paper 
with a review of the facilities local authorities are to have for 
the erection of telephone exchanges, if the enabling Dill now 
before Parliament is passed, and the policy expressed in the 
recent telephone minute adhered to. He then recites the 
usual arguments in favour of the local authorities owning 
telephone exchanges, and gives an estimate of the capital 
expenditure for a telephone system for 6,000 subscribers, and of 
its probable working cost and revenue. The Paper, as might 
be expected, does not reveal that the author has any intimacy 
with matters conneeted with the erection and maintenance 
of large telephone exchanges. For example, he males 
estimates as to costs and revenue on a basis of 6,000 subscri- 
bers, and proposes to build his exchanges (at a cost of £20 
per subscriber) with accommodation for exactly that number 
and no more. Fortunately—or unfortunately—the Paper was 
not subjected to any searching criticism, nearly all the 
speakers agreeing that telephony must be a monopoly, but 
forgetting that, in existing circumstances, and assuming that 
the Government proposals take effect, municipal telephony will 
only be carried, not as & monopoly, but in face of the keenest 
competition. Mr. Boot (Tunbridge Wells), who, it appears, 
also aspires to be a municipal telephone engineer, was as con- 
fident that he could establish a successful telephone exchange 
in Tunbridge Wells, as that the Post Office Department could 
not be successful in its telephone ventures. He considered 
Mr. Mountain’s estimate of capital expenditure too high. Mr. 
Sydney Walker, who referred to a practical experience of 
several years in telephone work, pronounced the estimate to 
be much too low. Mr. Boot sniffed audibly. 

Although the two preceding discussions were prefaced 
only by a short sketch of the Papers, very little time 
remained for the consideration of the Notes on Distri- 
bution of Electricity,” by Mr. C. D. Taite (Southport). 
The length of the discussion on Mr. Rider’s Paper was 
chiefly responsible for this state of affairs. Mr. Taite’s Paper 
raised some practical points concerning distribution. He 
complained of the difficulty in banking transformers of 
different sizes, even if they were of the same make, and in this 
he was supported by some other speakers. His advocacy of 
pilar-boxes in lieu of transformer pits gave rise to some 
comment. Mr. J. F. C. Snell (Sunderland) thought that 
such boxes were also convenient as disconnecting boxes on 
continuous-eurrent systems, while Mr. Rider pointed out that. 
the rise of temperature of transformers in them would attract 
little crowds of cold people in the winter, which would be a 
nuisance when inspection was desired. Opinion was evenly 
divided on the question as to whether joints (especially 
concentric ones) should be made on live or dead cables. Mr. 
Quin (Dlackpool), an advocate of live joints, appears to have 
made his jointers almost impervious to shocks. Mr. Quin 
should be careful. His labourers will not have such well- 
insulated hands, and whether Darwin's theory of the origin of 
species be correct or not, there is a distinct proclivity to 
imitation among the masses. The general complaint as to 
the high price of meters is not new at meetings of the 
Municipal Electrical Association. This time it was expressed 
by Mr. Taite and echoed on all sides. Notwithstanding, it 
appears to be a fairly general practice now to charge no rent 
for meters. Mr. Munro (Exeter) strongly supported a rental 
being charged. Mr. Andrews (Hastings) found occasion to 
remark as to the advisability of duplicate feeders and return 
eurrent cut outs ; and Mr. Nesbit (Dritish Insulated Wire 
Co.) described what appeared to be a very practical sub-station 
switch-box which his firm had made to Mr. Quin's design. 
The box appears to be fitted practically flush with the wall, 
and the little erowd of central station men, questioning Mr. 
Nesbit after the meeting, showed that there may be & demand 
for such a thing. 

Less than half-a-dozen, we believe, availed themselves of 
the invitation of the Bath Corporation to visit the central 
station in that town, and most of the remainder visited the 
Bristol tramways in the afternoon. Special cars conveyed 
the party to the depot, where a car shed had been temporarily 
converted into & banqueting hall, and after & sumptuous 
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luncheon Mr. Clifton Robinson and Mr. Challenger conducted 
the visitors to the power house. The new power house nearer 
the centre of the line will not be completed for some consider- 
able time; the foundations are now being laid. 

There was disappointment at the absence of a great 
number of distinguished after-dinner speakers from the Asso- 
ciation’s annual dinner which was held in the evening. We 
have already referred to the President's absence in London ; 
bis place was ably filled by Mr. Rider, however. Sir William 
Preece, Mr. Alexander Siemens and Mr. Pearson, who were 
all to have either proposed or responded to toasts, were 
prevented from attending. A convivial evening was spent 
notwithstanding. 

Friday, June 16th. 

The sitting on Friday made a late start, and when Mr. 
J. F. C. Snell (Sunderland) got up to read his Paper on 
** Condensers for Electric Light and Power Stations," the 
room was by no means well filled. The reading of the Paper 
in full fortunately afforded an opportunity for a fair attendance 
during the discussion. In view of the (T- Ti / (T- T.) law, 
Mr. Snell is surprised that the claims of the condenser are 
so often ignored. He favours surface condensers as a general 
rule, and, if plenty of circulating water is not obtainable, 
the addition of cooling towers. At Sunderland, where he has 
decided to adopt self-contained surface condensers, one to each 
pair of 500 m.r. steam dynamo, and a cooling tower with fan 
draught, for use when necessary, the estimated price of the 
steam-driven condensing plant, including cooling towers and 
pipework, came out at £2. 5s. per electrical horse power. Mr. 
Chamen (Glasgow) referred to the difficulty of measuring the 
efficiency of engine plant when ejector condensers were used, 
and this was confirmed by Mr. Wordingham (Manchester). 
Mr. Chamen also mentioned that he was obtaining circulating 
water for his new station from the canal, but, since the 
tramway department was going to build a station higher up 
on the eame canal, he feared that they might put him into 
hot water." Much was said on the question of separating the oil 
from the condensed water, and discussion took place on the 
advisability of using no oil in the cylinders of the engines. 
Marine engineers were cited as frequently using no oil in the 
cylinders, but the exchange of personal experience tended to 
show that it was advisable to do so if the engine was not used 
continuously. Graphite was condemned by several speakers. 
Mr. Ruthven-Murray (Willesden) had heard that some 
chemists in London had devised & means of separating the oil 
from the water chemically, and Mr. Quin (Blackpool) said that 
a process of this sort had been employed for some time by an 
electrochemical works in the Midlands. Several speakers 
spoke of initial difficulties with evaporative condensers. Mr. 
Barnard (Hull) occasioned some surprise by relating his 
experience that ejector condensers worked better on lines 
opposed to those laid down by the manufacturers. Mr. Klein 
described his cooling towers, and advocated the separation of 
the oil from the steam before it was condensed, and other 
speakers described the condensing apparatus they had in use 
at their own stations. 


The next Paper read was on “ The Arrangement of Steam 
and other Pipes and their Fittings," by Mr. J. E. Edgcome 
(Kingston), and it was a pity that there were no con- 
sulting engineers present, either to profit by or to take 
part in the discussion on it. Mr. Edgcome preferred ring 
mains cross-connected at places, recommended bossed flanges, 
joints with corrugated brass rings painted with thin red lead, 
and a liberal employment of separators and steam traps. His 
Paper also contains a few notes on valves and pipe covering. 
Mr. Ferranti saw too great & similarity between the steam 
pipe and switchboard arrangements in electric supply stations, 
and deplored the complicity of the former. Ile would be 
inclined in all cases to reduce the length of pipe and the 
number of valves to the smallest possible limits. In this he 
was supported by Messrs. Steinitz (West Ham), Boot 
(Tunbridge Wells), Chamen (Glasgow), and others. A great 
number of speakers condemned the use of the steam ring, and 
in his reply Mr. Edgcome expressed himself converted to the 
general opinion. Mr. Chamen also disapproved of the swan- 
neck connection pipes from the boilers to the main steam 


pipe, recommended by Mr. Edgcome, and would have no 
copper pipes at all, and did not recommend expansion joints. 
He thought that separators and steam traps need only be used 
at the engines, and saw no reason why steam traps should not 
have renewableseatings. Mr. Ruthven Murray (Willesden) calcu- 
lated that in certain circumstances, with superheated steam, 
the steam main must travel } inch per 10ft., so that some 
sort of expansion joint was necessary. Copper bends would 
certainly allow for this expansion, but since this was due to 
the ductility of the material, the latter would give way in 
time. Valves and valve-makers were severely criticised by 
some speakers, and Messrs. Hopkinson and Fletcher spoke 
ably in their defence. Mr. Ram (Coventry) raised a laugh by 
referring to Mr. Kennelly's experiments on the heating of 
conductors, during which it had been found that in some 
circumstances a covering of insulating material reduced 
instead of raised the temperature of the wire. Perhaps the 
same thing, he suggested, took place with steam-pipe coverings! 

In the afternoon the members had been invited by the Lord 
Mayor and Lady Mayoress to a garden party, at Cook's 
Folly," a house standing in beautiful grounds & couple of miles 
from Bristol. A very pleasant afternoon was spent there, the 
weather being fine, as it had been throughout the Convention. 


Saturday, June 17th. 

The annual business meeting of the Association was held 
on Saturday morning. Mr. H. Faraday Proctor presided, and 
members only were present. The President opened the 
proceedings by expressing his regret at having been unable 
to be present at so large & portion of the discussions of the 
Convention. The Honorary Treasurer's report and accounts, 
and the Honorary Secretary’s, were received and passed. The 
financial position of the Association is satisfactory, and there 
is an increase in the list of membership. The report of the 
sub-committee and the recommendations of the council in 
reference to the Parliamentary Committee on Dangerous 
Trades were received and adopted. The report formulates 
amendments suggested by the Association in the proposed 
regulations for the greater security of employés, and these will 
be forwarded to the Home Office. 

The following gentlemen were appointed a sub-committee 
for the Association Benevolent Fund :—Councillor J. P. Smith 
(Chairman of Barrow electricity committee), Mr. C. H. Wording- 
ham (Manchester), aud Mr. H. Faraday Proctor (Bristol). 

Mr. A. D. Mountain (Huddersfield) was elected president for 
the ensuing year, and it was determined that next year's 
Convention should be held at Huddersfield. Mr. A. S. Barnard 
(Hull) and Mr. J. E. Edgcome (Kingston-on- Thames) were 
elected Vice-presidents in succession to Messrs. Cottam and 
Rider, and the following gentlemen were appointed to the 
Council :—Chairmen of Committees, Councillor Skinner (Hull) 
and Alderman Norman (Mayor of Cheltenham), in place of 
Dailie Maclay (Glasgow) and Dr. Panton (Bolton); Borough 
Electrical Engineers, Mr. W. A. Chamen (Glasgow) and Mr. A. 
Ellis (Bolton), in place of Mr. Gay (Islington) and Mr. Barnard. 
A letter was read from the Honorary Treasurer, Mr. G. H. 
Cottam (Hampstead) resigning his office for the reason that he 
had not suflicient time to devote toit. The resignation, being 
absolute, was accepted, and Mr. J. H. Rider (Plymouth) was 
chosen to succeed Mr. Cottam. The election of Honorary 
Auditor was referred to & committee consisting of the Presi- 
dent and Mr. Rider. The remaining officers were re-elected. 

Votes of thanks were passed to the President, to the Lord 
Mayor and Corporation of Bristol for their reception of the 
Association ; to the Museum Committee for the use of the 
lecture theatre; to the Vice-President (Mr. Rider), who 
presided during the absence of Mr. Proctor ; to the Honorary 
Secretary (Mr. Ruthven Murray), for the organisation of the 
Convention ; to the retiring Honorary Treasurer (Mr. Cottam); 
to the Honorary Solicitor (Councillor G. Pearson); and to 
the Honorary Auditor (Mr. W. A. Godfrey), for their services. 


During the week, a number of works in Bristol and its 
neighbourhood were open to the members who were attend- 
ing the meeting. Among them were the Bristol central 
lighting station and the Bristol Wagon and Carriage Works. 
At the electric lighting station, a new arc-lighting switch 
board has been erected by the Edison-Swan Company. Its 
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interesting features are edge-wise instruments, and plugs and | majority of 2 to 1, and in the single instance where a company is 


sockets of a new pattern, designed by Mr. Proctor and Mr. 
Blaikie. We may notice incidentally a sad fault in the edge- 
wise ammeters. "The scales, although beautifully clear, do 
not range.“ For instance, the 9-ampere mark on one of 
the instruments was in line with the 10.ampere mark on the 
adjacent one. 

The Bristol Waggon and Carriage Works, although not 
visited by a great number of those attending the meeting, 
were well worth an inspection. A system of three-phase 
power distribution is being put in there to replace the separate 
engines in use hitherto and distributed about the works. 
The electrical power distribution is not carried out to the 
extent it would doubtless have been in new works, for a 
great deal of countershafting and belting has been left. In 
some cases the motors drive individual machines, but the 
usual arrangement is one motor for each shop. A true sign 
of the extreme simplicity of the arrangements is that no one 
there understands the electrical part of them, and yet the 
motors, so far as the work has been completed, are running 
regularly. Current is derived from a three-phase 110 volt 
Brown, Boveri and Co. generator running at 500 revolutions 
per minute and capable of developing 270 m.r. It 
has been supplied through Messrs. Thomas Richardson and 
Sons, and we noticed that it bore the mystic words, Licensed 
under Tesla and Westinghouse Patents.” It is rope-driven 
by a Marshall horizontal compound engine, running at 90 
revolutions per minute. The exciter is on the dynamo shaft. 
The switchboard is of the simplest possible description. The 
dynamo ’bus bars are at the back of the marble panels, and 
there is a three-pole switch, three fuses and an ammeter to 
each power circuit, and a two-pole switch and two fuses for 
each lighting circuit, with an ammeter for every pair of the 
latter. A voltmeter is placed between the lighting and power 
panels, and there is the usual rheostat in the field circuit of 
the exciter. The heaviest work being done is sawing; 
wood-planing and other machines are in use, and the fans of 
the smiths’ shop and of the cupola in the foundry will also be 
driven electrically. In most cases there is merely a switch, 
in series with fuses, to switch the motor on and off, but 
for some of the larger motors a rheostat in the rotor circuit 
has been added. The manager of the works put himself to 
considerable trouble in showing visitors round personally, 
and was most patient in answering questions with regard to 
the works. He expressed his satisfaction with the results 
obtained up to the present, although of course the plant has 
not been running long enough to see whether the figures 
prophesied by Mr. Geipel, in his British Association Paper last 
year (The Electrician, Vol. XLI., p. 742), will be verified. 


COMBINED LIGHTING AND TRACTION WORKS.“ 


BY JOHN H. RIDER, A. M. INST. C. E., M. I. E. E. 
(Borough Electrical Engineer, Plymouth.) 


The writer feels that no apology is needed for again bringing the 
subject of combined lighting and traction works, before this Associa- 
tion. Since his 1896 Paper, much attention has been given to it in 
various quarters. This city has taken its share in the discussion, and 
recent events in Glasgow and Manchester will be familiar to most of 
vou. It may be interesting in the first place to notice what has 
already been done, or, at least, decided upon, in this eountry, in those 
towns where the local authority owns either both the electric lighting 
and the tramway undertakings, or one of them. 

1. Local Authority owning both undertakings :—Separate works 
Glasgow, Huddersfield, Hull, Leeds, Shetlield (5); combined 
works— Bolton, Blackburn, Blackpool, Bradford, Halifax, Liverpool, 
Manchester, Plymouth, Southampton, Wolverhampton (10). 

2. Local authority owning lighting works ; tramways owned by 
company :—Combined works— Brighton, Devonport (2); Separate 
works, Bristol, Coventry, Dublin (3). 

3. Local authority owning tramways ; lighting works owned by 
company :—Combined works— Dover (1). 

4. Company owning both undertakings:— Combined works— Cork (1) 

The above lists are complete so far as the writer's information 
zoes It will be seen from them that out of 22 towns 14 have 
decided upon combined lighting and traction works Where the 
Local Authority owns both undertakings, combined works have a 
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supplying electricity for lighting and tramways, it is doing so from 
the same works. In two cases the tramway company is buying current 
from the lighting works of the corporation, and in one case the 
corporation is buying current for its tramways from the lighting 
and Sheffield the lghting works were 
purchased by the corporation from a company, aud the corporation 
had decided upon its tramway works before the transfer had 
taken place. The arguments which have been brought against 
combined works have been many. They may be summed up in the 
following, viz. :— 

(a) That the natures of the tramway and lighting demands are 80 
different, and the output for tramway purposes so large compared to 
that for lighting, that the two undertakings should be separate. 


(b) That a combined lighting and traction works cannot produce cur- 
rent for tramway purposes ascheaply as can theseparatetram way works, 


(c) That the importance of an uninterrupted tramway service is so 
great, that the tramway should not be dependent upon any outside 
source for its power. 

Free discussion on these points can only be productive of good 
results. If combined stations be right in principle, then we should 
doallin our power to increase their number. If they be wrong, 
then it will be to the advantage of all for separate works to be 
established. An electricity works, whether for lighting, ortramways, 
or both, consists essentially of two distinct departments, viz.:—one for 
steam producing, and the other for steam wsing or electricity pro- 
ducing. In considering the effect of a combined lighting and traction 
load upon any works, both of these departments must be taken into 
account. In the average English town the lighting load is very small 
indeed throughout the day, quickly rising to a high maximum when 
darkness comes on, then more slowly falling off till midnight, and 
keeping at a low level until the next evening. The changes in the 
load are fairly gradual, giving time for the starting of additional 
engines and dynamos as the demand increases, but necessitating the 
full number of boilers being kept under steam during the 24 hours. 

The tramway load is of a different character. It comes on at 
about six o'clock in the morning, and maintains a fairly even averaye 
right up to eleven or twelve o'clock at night, when it ceases until the 
next morning. The changes in the load are very excessive and 
sudden, particularly when only a few cars are in use, so that while 
enough plant has to be kept running to meet the maximum demand, 
the average load may not be greater than one-half of the maximum. 
If the steam-produeing plant be of the Lancashire type, with good 
stcam storage, it may be worked at an economical rate all the time, 
but the electricity producing plant would be working inetliciently. 
In a combined lighting and traction works, the steam-producing 
plant and the steam piping should be common to the two services, 
and for at least 18 kours out of the day the lighting load would only 
make a very small addition to the total load. But for several hours 
the lighting load would be heavy, and would overlap the traction 
load. Unless some other source of supply were provided, additional 
steam and electricity producing plant would be required for this short 
time, to be standing idle with large losses during the rest of the day. 

Accumulators ofler a ready way out of the difficulty. The writer 
endeavoured to show in a Paper before this Association, last year, that 
not only would they reduce the amount of tramway plant, but they 
would enable the same engines to be used for both lighting and trac- 
tion at the same time; they would take the overlapping of the loads 
during the evening, and they would make it possible to have a nearly 
constant output for the whole of the plant during the 24 hours. How 
constant would depend upon the relative maxima of the lighting 
and tramway loads, but in any case the plant need not be called 
upon to do more than the maximum of either of theloads, whichever 
may be the greater, and not the sum of them. It has been said that 
these arguments are all very well for small works, having only 
half-a-dozen cars running, but that it would not be possible to 
use accumulators in the manner suggested, when there are, sdy, from 
50 to 100 cars to deal with. The writer would ask, “Why not?” 
Are not large batteries possible? And are they not more likely 
to be economical than small ones? Batteries are used to-day of 
considerably greater size than were used ten years ago, and the 
demand would quickly create the supply. 

In a traction works accumulators would be of great service, but 
they are at their best in a combined lighting and traction works, 
where their discharge could be used to take the overlapping of the 
loads. 'lhe tramway output can easily be much greater than the 
lighting output, not because the maximum load is greater, but 
because the tramway load continues for such a long time. The 
tramway plant may be much smaller than the lighting plant, and 
yet generate from five to ten times as many units during the day. 
Because the tramway output is very great is no argument avainst 
either the use of accumulators or a combined works. 

Without accumulators the combined lighting and traction works 
must have nearly as much plant as though the works were separate, 
and the only saving would be that one set of buildings and one staff 
would be required insteal of two. The cost of production would 
certainly be much lower than in a purely lighting works, but it is 


298 


THE ELECTRICIAN, JUNE 23, 1899. 


doubtful whether it could be brought as low as in a works which had 
only a traction load to deal with. With accumulators, however, 
the case would be diflerent. The amount of plant would be 
reduced, the etticiency of the boilers, piping and engines would be 
brought as high as it would be possible to get it, and the combined 
works coull produce current as cheaply as any separate works. 
Even where the lighting works have offered to sell current for 
tramway purposes as cheaply as the tramways could produce it 
themselves. a great point has been sometimes made of the“ divided 
responsibility,” and the difficulties the tramways would be in, in case 
of an interruption in the supply. Can any reasonable man affirm 
that there is any more likelihood of a breakdown when the current is 
produced in a combined works than when it comes from a separate 
station? Is rot a failure of the lighting plant of far more serious 
moment than the temporary stoppage of the tramcars? And may 
not the engineers, who are accustomed to keep up the lighting 
supply from one year’s end to another, be relied upon to maintain 
the tramway supply ? 

In concluding this short Paper, the writer would ask those 
corporations who own electricity works, and who are now 
considering the adoption of electrieity as a motive power for 
their tramways, to look at the matter in a broad spirit. There 
should be one electricity works for the town, supplving current 
for lighting, tramways, and anything else for which current 
may be used. The tramway department should provide its own 
lines, the rollinz stock, and the overhead (or underground) 
electrical equipment. . The electricity department should feed into 
the overhead wires of the tramways just as into the wiring 
of any building. All current should be supplied on the same terms, 
whether to the tramways, to publie lighting, orto private consumera, 
But the terms should be on the * Brighton” system, with the initial 
price at à maximum, but for as short a period as possible, and the 
second price as low as could be managed. Each class of consumer 
would then be charged at rates in accordance with his use of the 
supply, and the “long hour? demand of the tramways would result 
in a very low net charge per unit. 


DISCUSSION. 

Mr. WORDINGHAM (Manchester) said that the question of combined 
lighting and traction stations was one in which he was completely satiated. 
He bad been steeped in the subject for hia own Corporation for some 
months past. He would tell them what they proposed to do in Manchester 
and why they proposed to do it. To his mind, if the subject was approached 
with impartiality, there could not be the slightest doubt as to the advan- 
tage to both undertakings of combining the two generating stations. The 
nature of the problem would, do ibtless, be affected to some extent by the 
size of the area to be supplied, because on that would depend the system 
of generation necessary, and also to a great extent the difficulties 
that had to be met with in dealing with the earth return, 
assuming, that was, that they were gving to use the overhead 
trolley system, as had been decided in the case of Manchester. 
The area they had to supply was very large, about 45 square miles, and 
.some of the distances in a straight line were very great. Therefore unless 
one wa? prepared to put down, perhaps, a dozen generating stations, one 
was absolutely forced into providing some high-pressure scheme. When a 
district to be lighted was also one which did not lend itself readily to a 
number of small low-pressure generating stations they were led to the 
same system of generation, viz. high pressure. He was in favour of the 
supply of continuous current to consumers for all purposes, and 
the same system of generation and distribution for both lighting 
and traction. That was the case with a large area. If they came 
to a small area practically the same arguments applied, because if the 
area was to small that it could be served for lighting purposes 


by a low-pressure generating station, it could be supplied with current for | 
Even the bitterest opponents of 


traction purposes from the same station. 
combined stations could not say :t would be more expensive to run the two 
systems if they were housed in the same building. He thought it would be 
less expensive, In the first place the combination effected a saving in staff 
and management. When the combined system was employed, such as was 
proposed in Manchester, the saine generators would supply the current 
simultaneously for both purposes. "They had another large saving because 
they could use the larger generating units, which meant to some extent 
increased economy, and to a large extent increased saving in the 
cost of attendance on the plant, to say nothing of convenience, 
and, he believed, freedom from breakdown. People were apt to 
epeak of the traction load as being absolutely continuous for perhaps 
12 or 15 hours a day. There were a great many more trams required in 
the early morning, when people were going to business, and in the after- 
noon, when they were returning. They had not yet arrived at the position 
of running trams all night, although it would come, no doubt, for goods 
traffic. If they combined the two systems, practically speaking, the 
stand-by losses were halved, for, although they had larger steam pipes 
and more boilers, they had not anything like double the radiating 
surface. He could not see that any different class of generators was 
required for the two purposes. It surely required as much care to run a 
lightiog station as a traction station. It was absurd to suppose that 
the tramway department would be able to give a more reliable supply 
than the lighting department. Then as regarded the combined stations 
not being able to produce the current so cheaply as separate stations, he 
thought it was ridiculous. "The average cost of production in & combined 
station must of necessity be higher than in a purely tramway station, but 
the cost of produciug the energy for both purposes individually would be 


cheaper—that was to say, it would cost less for traction in a combined 
station for the traction part of the load than in a purely traction station, 
and less for lighting in a combined station than fora purely lighting station. 
Of course, the tramway load must be charged in proportion to ita merits, 
that was to say they would adopt a system of charge which would 
give the full benefit of a long hour load to the tramway ; therefore 
there must be a compound charge based upon the maximum demand 
and the cost of actually generating the current. They proposed to charge 
the tramway committee with their proportion of the standing charges 
plus a certain sum per unit, which would be in proportion to the cost of 
actual running. He did not agree with Mr. Rider, that they should put 
the tramway system upon the same basis as the private consumer. The 
tramway supply was enormously greater than any private consumer could 
be, and, the turnover being greater, the electrical authority could do witha 
much smaller rate of profit. Again, he thought, seeing that both depart- 
menta belonged to the same Corporation, provided no loss was made on 
the tramway supply, they should not seek to make any profi’, or at most 
avery small percentage. He saw no object in making a big profit out 
of the tramway department, and handiug it over to the relief of rates 
or of lighting. Each should stand on it own merits; one should not be 
taxed to pay for the other. They might say it was difficult to distinguish 
between the two, but he did not think that with a little trouble much 
difficulty need be experienced. They had to ascertain the stand-by losses 
aud what were the actual running costa, and that could be done, he felt sure. 
Mr. BARNARD (Hull) said that the question seemed to depend very 
largely upon the size of the stations. In the case of small stations he 
was entirely with Mr. Rider; it was essential that the two stations 
should be combined. But if the stations were of a certain size it seemed 
to him the savings from the combination vanished entirely. Take the 
saving in staff for instance. <A staff of men could only attend a certain 
amount of plant, and practically they had reached the limit of 
one shift of men on each of their lighting and tramway stations. 
They should adopt the same class of generators for tramways and 
lighting. The argument that the two required a different class 
of generators he did not agree with at all. They simply put their 
lighting and their tramway stations in the most convenient area for their 
own specific purposes. Their tramway centre would not be at the most 
convenient point for the lighting station, the lighting station not the most 
convenient centre for the tramway station. That was partly because he waa 
very strong against the use of high tension from tramway work. They could 
do their lighting by high-tension for some distance, but he should be strongly 
against using high-tension plant for tramway work if they could possibly 
get à central position for the tramways. He could not find any saving in 
combined tramway stations with the lighting station which would counter- 
balance the objection of using the high-tension system for the tramways. 
Mr. CHAMEN (Glasgow) said there was one point in the Paper particu- 
larly he should like to comment upon—that about the use of accumulators. 
It had been very forcibly brought to his notice that accumulators in such 
a case were a great snare. In Glasgow it was not uncommon to have a fog 
come on at 8˙0 o'clock and continue for hours. He did not know how it 
was possible, if they had to deal with a case of that kind, to make accumu- 
lators pay. If the accumulators were being put in so large as to deal with 
a case he had mentioned, he thought it would be cheaper to put in plant to 
that extent instead of using accumulators at all. He supposed he must say 
something for Glasgow, which was suppoaed to have fallen from grace. 
The question in Glasgow had never been considered on its merits 
as an engineering question at all—not by the City Council. There was 
no opportunity given by the electricity department to make a proper 
report, and it was evident from the firat that, upon the general question 
of expeliency, a majority of the Council wished to leave the whole 
concern in the hands of the tramway department. The tramway depart- 
ment of Glasgow was comparatively an old-established one ; the Corpora- 
tion had owned the trams for some years past. The present general 
manager had undoubtedly managed with great success, and had thoroughly 
pleased both the publie and the Corporation, and the point of view taken 
was, if he made up his mind electric traction should be resorted to, 
he should, if he wished, have the whole thing in his own hands. Both the 
Glasgow tramways and the electric light undertakings were huge concerna 
in themselves, He, honestly, did not see what advantage could be 
gained by combining the two concerns in one generating station com- 
pared with the disadvantages that would certainly arise in the case of 
Glasgow. He thought that a mistake had been made in Glasgow 
in deciding to put down only one station for the tramways. Glasgow 
was quite large enough, and the general power demands were 
sufficient, to warrant, before many gears were out, four stations, 
It had been argued in favour of the three-phase high-tension system, and 
perhaps rightly to some extent, that it was much easier to g-t over the 
fall of potential in the rails in the return by using that system with a 
large number of sub-stations. The Glasgow Corporation were going to 
use five sub-stations, which happened to be the five present horse-tramway 
depöts. That happened to come in conveniently with the requirements of 
the case. The engineer who reported upon the matter to the Corporation 
produced figures from somewhere or nowhere, saying it would be a mistake 
to have five generating stations, and that the right thing was one large 
station. He thought it was clear in the minds of the Council in Glasgow 
that the great advantage of the high-tension system was it could be taken 
away into the country—a long way from the city; but the Council was one 
day taken by surprise by having & special printed minute brought up to 
consider the matter. That minute stated that the Committee recommended 
the purchase of a site for a tramway generating station within half a mile 
of their own largest electric lighting station, and at the same radius from the 
centre of the city. What was somewhat surprising was that this recom- 
mendation was backed by a statement if they were compelled to go 
further abroad there was no other site available at & nearer distance than 
a mile or a mile and a-half. Under all the circumstances of the case it 
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would require something like £20,000 & mile to run the mains from the 
generating station extra as compared with the site then recommended ; 
the site recommended was more or less an expensive one. The statement 
further went on to say there would be a loss of about £300 per annum in 
distributing from the distant point. From an engineering point of view 
the whole of the supply within the municipal boundary could have been 
dealt with from four generating stations, and these at the same time 
could have contained electric lighting plant for their own districts. 

Mr. WILMSHURST (Derby) thought most of their engineer members 
would be in sympathy with Mr. Rider. The difficulties which beset the 
question were rather with the members of corporations. There was among 
committees a certain amount of jealousy, at any rate in certain towns. 
Tramway committees in some places did not like to be in any way 
dependent upon another committee. There was also possibly a certain 
amount of jealousy in some places—he hoped not in mauy —between the 
tramway officials and the electric officials. He hoped that corporations 
who were considering this question would look at the matter from a broad 
municipal point of view, rather than the narrower inter-committee point 
of view. There was no doubt that in moderate-sized towns they could 
keep down their costs by combining their stations. Even if they showed no 
economy in one department they were bound to show an economy in the 
Standing costs. The first table in the Paper seemed to show pretty 
conclusively the trend of public opinion. If the exceptional cases of Leeds 
and Sheffield were not included, the preponderance of combined stations 
was very marked. The arguments against combined works when boiled 
down did not amount to very much. 

_ Mr. GILES (Blackburn) pointed out that in a combined station the 
per centage of spare plant was not increased. If they had a combined 
station there was no reason why they should have more than about 25 per 
cent. to spare, including both the lighting and tramway. Mr. Rider was 
quite right so far as the generating costs went. It must be quite clear 
that the only increased charges were coal, stores, and repairs. They had 
no increase in the staff, owing to supplying the tramways. In 
an ordinary-sized town he did not think they would see that 
they were using much extra steam plant and, in a town with 
a small tramway undertaking, the call for steam plant was very 
much smaller than what might he anticipated. In his own town a 
120 kilowatt generator was supplying eight cars on two sections of 
tramways with considerable gradients and many awkward curves. The 
average load on this set was about a quarter of its capacity, although, of 
course, the rise and fall from minimum to maximum was very frequent. 
This little set was generating about 600 units per day, equal to about 
220,000 units per annum. This was slightly in excess of a constant 
quarter load on the plant for a period of 17 hours a day. They were not 
steaming any more boilers in the day than before they had the tramways. 
« Mr. FERRANTI said the Paper was of such interest, and importance, 
that if the Convention had discussed that one subject alone it would have 
done most excellent work. If he were to speak as plainly as he felt, he waa 
sure he should go to the length of offending a great many peoplethere. He 
was almost going to say that anyone who looked at this question fairly and 
rationally could not fail to come to the conclusion that a combined station 
for lighting and power was the right thing. He thought what Mr. 
Wordingham had recommended for Manchester, and the system he had 
proposed, was the right thing. He knew it was the right thing. If it 
wás said the two businesses should not be put together, it showed 
that the first installation for the lighting had not been laid down on the 
beet lines for general business. In his own opinion one of the great costs in this 
municipal supply of electricity was the fact of having to have a generating 
station at all. It was an unfortunate thing, but still it was a necessity, 
and they must have & generating station if they wanted current. It was a 
greater misfortune to have two stations. Although there had been many 
arguments raised —and many seemed to be good arguments in favour of 
there being no advantage to be gained by having a station larger than a 
certain capacity, he could not conceive the business which was so large 
that it could not be more economically effected from one central establish- 
ment than divided up into sort of retail businesses all over the town. 
He had been almost “knocked out” over one expression which 
he heard from Mr. Barnard. He told him he was using high tension 
for his lighting, but that he did not think it would be desirable 
for tramways ae well. Now, if there was one thing which, rightly or 
wrongly, he did think was in favour of high tension, it was that it might 
be used for a large area, and meet all the demands which could be put 
upon it. The first thing which struck him many years ago with regard 
to the cost of the electric light—it wasin the dark ages of electric lighting 
-—was that they with the electrical business could not compete satisfactorily 
with gas, because they had not a system of supply and distribution which 
was anything like so flexible or capable of going over so large an area as 
the gas companies, It was these reasons which led to the inception of the 
attempts at electrical supply from Deptford, and which convinced him that 
the right thing to do was to follow their most successful rival, the gas 
business. The point was further emphasised by the fact of their having 
another outlet for the current, viz., traction. In his opinion their generating 
atation should be placed in the most convenient position for taking water 
in, and that it should be capable of filling every requirement of the 
community which required the supply. There was one thing which 
militated very much against this combined lighting and power plant, and 
that was & thing which, so long as they went on, they would never 
eliminate by superior education, and not until more common sense and 
good feeling were brought to bear. He referred to the jealousy which one 
committee had over another, which was sometimes fostered and worked 
upon for private ends, Suppose, for exainple, that the Tramway Committee 
was not satisfied that its system was worked to the best advantage by 
taking its current from the Electrical Committee, and that his busiueas was 
to give the best advice he could on the matter. He saw the Committee, 
and they said: Will electricity cost as much for tramways as for lighting!“ 


. Glesgow. 


He said: Dear me! no, of course it will not. It will cost a fraction of a 
penny for tramways, and the best price at which it is possible to do it in 
the biggest station for electric lighting is several pennies per unit. How 
can any of you think it would pay to run tramways with electricity at 
that price?” If he might go back to a technical detail—he believed 


Mr. Wordingham raised it—he would refer to the question of stand-by 


losses, They were, no doubt, a most serious expense. He ventured 
to say, notwithstanding the great knowledge which his hearers had 
of the details of a station being there every day, they perhaps 
hardly realised as much as an outsider what stand-by losses meant. 
They had to run the tramway bueiness, say, all day long ; they got their 
lighting or stand-by losses, which he thought were almost the principal 
cost of the lighting, thrown in, and there was a very great and undoubted 
advantage to be got under that head. "The question of stand-by losses was 
being carefully gone into, and very much reduced. He hoped they would 


think this matter over, and not try to theorise too particularly upon it. 


They should not perhaps take too many figures, but try to look at it from 
the outsider's common-sense point of view, whether they could sell stuff 
better with several establishmenta or by doing the same turn-over from 
one, and he was sure they would come round to the view of those speakers’ 
who had advocated the combination of all the businesses of electrical supply 
within one station if possible. ; 

Mr. CHAMEN mentioned that at Glasgow one station would accom: 
modate 30,000 H. P., another 15,000 H. p., and so on. The case for one big 
generating station, as far as he was able to judge, was gone in a place like 

It was far too big. l i 

Mr. FERRANTI : That is a matter of opinion. 

Mr. HARPUR (Carditf) alluded to the remarks made in reference to the 
jealousies of committees, and said he felt if an effort was made in' 
corporations to sink such jealousies and work harmonivusly better results 
might often be expected. . 

Mr. ARMSTRONG (of Messrs. Dick, Kerr and Co.) felt that this question 
resolved itself mainly into one of conditions, and they must not force 
conditions to meet their particular views. It seemed probable that a 
common supply would be more economical and desirable, but in certain 
special cases separate generating stations would be desirable. 

Mr. QUIN (Blackpool) said it geemed to him that the question of 
combining could be looked at from three points of view. First from the 
lighting station point of view, and there was no doubt it should be com- 
bined. From the tramway point of view they wished to have a separate 
station. If they represented a town they could give but one decision ; 
they must combine. The total expense per unit undoubtedly was lower in 
combined working. Mr. Wilmshurst mentioned something about jealousies 
of committees giving rise to separate generating stations. They got over’ 
that difficulty at Blackpool by giviug the whole thing to the same 
committee—they combined the committees. They found a considerable 
saving by combination. Although the electricity branch was making a fair- 
profit by supplying the tramways, the cost of the tramway department 

been considerably less than previously. There was the same amount 
of steam piping, the same amount of radiating surface entirely. They had 
the same boilers although they had to run additional generating plant. He 
did not agree with the author of the Paper on the question of accumulators. 
He had not much faith in them. When the time of discharge at anything 
like a high rate was lengthy, the cost of their batteries was much greater 
than the cost of equivalent generating plant. He was agreed that if the 
discharge was only of short duration the price of the batteries per 
kilowatt was the same as boilers. If the discharge was lengthy the cost 
was considerably higher, and the arrangement much less efficient. . 

Mr. SNELL (Sunderland) said that Sunderland had decided to combine 
the lighting and the traction undertakings. He congratulated Mr. Rider 
on the pertinacity with which he had pegged away at this problem. Mr. 
Quin was the only speaker who had touched on the use of accumulators. 
He (Mr. Snell) could not see what great use batteries were going to be in 
traction stationa. Mr. Quin mentioned that the cost of batteries was 
practically equal to the cost of engines and boilers. He could not make 
that out. The cost per kilowatt was practically the same as the steam 
dynamos without boilers. He did not think there was going to be much 
saving with regard to staff by combination. Stokers, &c., could only 
look after a certain amount of plant. With regard to managerial 
costa it was a totally different thing. In the majority of towns the office of 
tramway and lighting engineer was being combined in one person. He 
thought that the saving with regard to stand-by losses was not going to be 
so great as was made out. If they had a system of direct current supply, 
and adopted batteries on their lighting load so as to fill up the valleys in 
the lighting load curve the effect must be a considerable saving in cost— 
he did not say at the present moment because the cost of maintenance of 
the batteries was so exceedingly high. It was a point they frequently 
overlooked, that the life of accumulators was not more than 10 years. 
They borrowed money for 25 years, and, therefore, the capital 
charges upon accumulators were two and a-half times the charges 
on the rest of the plant. Then the efficiency of batteries was 
so exceedingly low. In taking the] lighting load, the efficiency of 
batteries was not more than 65 per cent. They might get 80 percent. 
in a test, but working on a variable lighting load they would find 
the efficiency was not greater than 65 per cent. Although Mr. Rider 
put in a good case for the use of accumulators, the day had hardly come 
yet for their extensive use. He thought he would be a bold engincer 
who went in for them in a large scheme. 

Alderman MILLINGTON (Hull) remarked that many of them were 
connected with old towus and cities where the lighting plant was a 
question of growth from very small stations, and the question of tramways 
had only come up in after years. At Hull they had had that difficulty. 
They had commenced with a small scheme in a limited area, The policies 
of committees were liable to change. Theirs had changed, but they thought 
for the better. As a member of the committee of the tramways and tha 
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electric lighting committee he bad not found that jealousy that had been 
hinted at in that meeting. Members of both committees were on each 
committee, and also the officials were connected with the tramway 
committee. They submitted the matter to the judgment of experts. The 
experts submitted a scheme, and, of course, the Hull councillors accepted 
the experts’ views, with the result they had two separate stations, one for 
lighting and one for the tramways. In Hull it was mainly a question of 
expediency ; they might have spent a lot of time discussing the question, 
but were anxious to get the tramways in operation as early as posaible. 

Alderman CALVERT (Huddersfield) spoke as representing one of the 
towns which had adopted the separate system. Alderman Millington had 
almost had to apologise for the action they had taken in Hull; he (the 
speaker) was almost ashamed of himself for the action they had 
taken in Huddersfield. There the question of combined or sepa- 
rate stations arose when tbey had a change in the officials. They 
had a tramways manager who had managed the horse traction 
very well. The electrical engineer was instructed to draw up a report, 
and while he was away on his holiday last year the tramway 
manager found out it was necessary that the report should be presented 
at once. After that it was thought by some members of the Council, who 
were supposed to know a great deal about electricity, that perhaps neither 
gentleman was the proper one to decide, and it was agreed to refer the 
matter to somebody else. This gentleman made a very long report. In 
addition to being chairman of the Electrical Committee, he (the speaker) 
was à member of the Tramway Committee, and the question was relegated 
to a small committee, who spent a good deal of time making inquiries. When 
the report of the borough engineer came before the committee, the voting 
for and againet a separate or combined system was equal, and the chairman 
of the Tramway Committee gave his casting vote in favour of separate 
stations, At the time the report was presented Glasgow was employing 
an expert to report upon the same question, and he got a resolution passed 
in committee deferring consideration of the matter until the report had 
been presented to Glasgow. They agreed to adopt the report of the 
borough engineer afterwards, because Glasgow had agreed to adopt another 
report, and about the only analogy between the two reports was that they 
were both agreed on a separate station. Only the previous day there was 
a Local Government Board inquiry held at Huddersfield into the application 
of the Tramway Committee for a Provisional Order, and one of the first 
questions Major Cardew asked was Why are you not working this system 
in combination with electric lighting?’ He was firmly of opinion that 
although Huddersfield had agreed to go in for a separate system before 
they commenced—nothing had been done so far in electrical equipment— 
something would be done, aud eventually the thing would be worked from 
& combined station. 

Alderman WOODHEAD (Halifax) could scarcely see that there could be 
two opinions on the subject. There wasa unanimity which was refreshing 
to Halifax, which had a combined station. They could appreciate the 
remarks made by Mr. Ferranti. He (the speaker) was especially pleased, 
seeing that one whose interest was to provide as much plant as possible 
all over the country had sufficient self-denial to advocate a cause which 
he thought best, and to recommend a combined station. Under the 
excellent advice of their then engineer, Mr. Wilmshurst, thev, at Halifax, 
had provided not for the day but the future, and they had a station at 
the present timo which would supply their wants for the two purposes 
for some time to come. 

Mr. ELLIS (Bolton) said that they were laying down 30 odd miles of 
track at Bolton and they expected to open at the beginning of next year. 
Having decided on the tramway system, they had also decided to change 
over their lighting system to the continuous current and the same plant 
was going to do for both purposes. In that way the amount of spare 
plant would be cut down toa minimum. He thought Mr. Rider's Paper 
was chiefly for advocating the use of batteries. Speaking for himself, he 
was quite prepared to wait and hear Mr. Rider's experience with them. His 
own experience of batteries had been a very expensive one. As to the price 
to be charged the tramway department for the current, he could not think 
that they should be charged at the same rate as a lighting customer. The 
tramways were a consumer that could give them a load for 12 to 14 
hours a day, and they ought to supply them at the lowest possible price. 
He thought, instead of using batteries, it would be a great deal better to 
cater for the public and get a day load of motors for private purposes, 
The object of changing over in Bolton to the continuous current was for 
that sole reason, and they had promises for 700 H.r. for motor purposes 
during the day time. 

Mr. RIDER, in reply, thought they had had an interesting discussion, 
and one which was exceedingly gratifying to him. He was pleased to find 
that there was a practical unanimity of opinion. The points raised by 
various members against combined stations had been more or less answered 
by other speakers. Mr. Chamen had told them the character of Glasgow 
with regard to fogs. Where they had frequent liability to fogs it would 
give them a load ali day, and then, of course, the need of batteries was not 
so pressing. Mr. Quin had raised a point as to the cost of batteries comnpared 
with steam plant, and for a lengthy discharge. It depended on what he 
called a lengthy discharge. His own experience had been that batteries for 
@ five-hours discharge, which was long enough to take any ordinary peak, 
cost the same as steam plant, that was to say, engines, dynamos and boilers, 
and the advantage of batteries was chiefly that they gave a 24-hour load 
for their steam-raising plant. Without the batteries they could not get a 


24-hour load, although they might be working their engines at a high. 


efficiency. Mr. Ellis had mentioned the methods of charging and the 
iniquity of charging the tramway department on tlie same scale as other 
consumers. To his m'nd there was no iniqaity at all in it, because it 
depended entirely upon what the scale was, and how they carried out the 
charges. The initial price must be high, that would be the maximum, 
but the bottom price should be as low as they liked. It seemed to him 
that with a 15 or 16-hour load every day, the Tramway Committee would, 


of necessity, get within a fraction of a penny of the bottom price. If they 
were charging all their consumers on the same basis, those who used it 
longest were bound to get the best price. There was no unfairness in it 
that he could see, because if the system was properly arranged they were 
getting their current on equitable terms. 


ELECTRICITY WORKS ACCOUNTS. 


Chester Municipal Electric Supply Works. 


Seldom do the accounts of the second year of working of 
an electricity supply concern indicate so satisfactory a state 
of affairs as do those of Chester, which we analyse in our first 
table thig week. The results which were obtained during the 
first 15 months of working were exceedingly satisfactory under 
the conditions surrounding a new concern, but the improve- 
ments which last year’s accounts show are still more gratifying. 

There can be little doubt that the good progress which has 
been made in the sense of accession of custom is due to the 
moderate tariff which has been adopted from the beginning. 
Thus, even in the first period of working we find the total 
revenue per unit sold to be below the average, while for the 
period to March 25th last the total revenueis only 8:86d. per unit. 

During the year 129 additional consumers were secured, 
while the equivalent lamp connection was increased from 
15,000 to 24,844 8 o.p. lamps. A pro rata comparison indi- 
cates an increase in the output of no less than 66:2 per cent., 
of which the public lighting supply increased 78 per cent. and 
the supply to ordinary consumers 62 per cent. | 

The total costs, at 1:52d. per unit, are something like 1d. 
below the average of municipal stations of similar output in 
1897. Although the management and property charges are 
also below the average, it is the item of total works costs, and, 
more particularly, the generating items which are the chief 
sources of the economical results obtained. At 0°86d. per unit. 
the generating costs, at Chester, are about O:6d. below the 
average under similar conditions of output and control in 
1897. All the items of generating costs are below the average, 
but the fuel charge per unit at 0:8d. is extremely low, and it 
would be interesting to know more particulars respecting the 
price paid per ton for the gas coke, which, we believe, is 
mainly used as fuel. In any case the costs are such that the 
engineer i8 heartily to be congratulated upon them. 

Notwithstanding that the revenue has been reduced, the 
ratio of the costs to the revenue shows a drop to the low 
figure of 89:5 per cent., and the working profit has increased 
from 7:2 to 89 per cent. of the mean capital—a result to 
be proud of. After paying the interest charges, amounting 
to £1,442, £800 have been placed to the depreciation fund, 
£1,318 placed to reserve, aud the balance of the preliminary 
expenses, amounting to £1,052, has been written off. 


Walsall Municipal Electric Supply Works. 


The 1898 accounts of the Walsall undertaking shows an 
appreciable and encouraging improvement over the results of 
1897, which, in the matter of costs, were by no means 
discreditable, considering the moderate output. 

During 1898 the capacity of tho station was increased by 
160 kilowatts, the additional outlay on capital account being 
£6,390, making the total expended capital £27,849, or at the 
rate of £68:4 per kilowatt of generating plant. The connec- 
tions to the mains were increased from 7,500 to 10,881 
8 c.p. lamps, while the output has risen some 43 per cent., or 
from 96,376 to 187,532 units sold. Considering the low price 
of 2s. 6d. at which gas is sold, these figures are very satisfao- 
tory. Although the tariff for lighting supply appears to have 
been unaltered, there has been & slight decrease in the 
revenue per unit. 

It is gratifying to find that, with the exception of the two 
minor items of station stores and insurance, all the items of 
cost have dropped. As a result, the works costs in 1898 are 0-5d. 
below those of 1897, while the total costs are lower by 0°S4d. 

A working profit of £1,091, representing 4:53 per cent. of the 
mean capital, was made. After satisfying the interest charges 
of £575,a payment of £798 to reserve resulted in a deficit for 
the year of £279, as compared with £977 in the preceding year. 
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A CHESTER. WALSALL. | 
Undertaking Worked by. . — Chester Town Council. Walsall Corporation. oe 
Date of Commencement of Supply . ꝗ . ... | December, 1896. 1895. 
System of Suppe . . srererees ó-wire continuous-current. High- pressure con. - curr. with transformers and 
Ohief Engineer. . E:. Thursfield. : Alexander Wylie. storage batteries 
YEAR ENDED MAR. 25, 1898.* | MAR. 25, 1889. || DEC. 31, 1897. DEC. 31, 1898. ` 
QUAN TITIBS— 
Unite generated |.................. „ T 470,524* 575,131 145,606 215,855 
w. BOLD (TOTAL): (emere ect to papse Far eris 355,957" 473,656 96,376 137.532 
„ Bold to oon mer . . 252,646. 526,579 74,556 115,932 
„ Sold for public lighting, &c, ........................... 105,511* 147,077 21,820 f 
„ used oh kk “ 65,522 101, 475% 9,136 11,612 
UNITS SOLD PER 80.P. LAMP CAPACITY ............... 233 255 12:85 110 
Maximum supply demanded ............................... -a 266 kilowatts 350 kilowatts 155 kilowatts 197 kilowatts 
Number of public lamps . 85 116 arc, 132 incan.* 14 arc 14 arc 
Number of consumers ..........eeeem ove 3 175 | 304 100 136 
Connections to mains in 8-c.p. lampe ..................... 15,000 : 24,344 7,500 10,881 
CAPACITY OP PLANT IN 8-0.P. LAMPS .................. 15,300 22,500 7,500 12,500 
CAPACITY OF PLANT IN KILOWATTS..................... 490 720 240 400 


|Per kilowat Per kilowatt Tctal. Per kilowatt! Total. Per kilowatt 


OAPITAL— 7, | cspacity. | — ".' | eapacity. -___}_capacity. | — . | capacity. 

AUTHORISED (Tor ljlů p ã £45,000 £918 £65,000 £90:3 £23, 400 £975 £30,350 £759 
Loan (including Debenture E ee 45, 000 91:8 65,000 90:3 23,400 97°5 50,350 75:9 
zia end , rrisni np enira 43,087 88 - 65,025 90:3 21,500 89:6 26,960 674 
Loen (including Debenture charges) 43,087 88 65,000 90°3 21,500 89%6 26,950 67:4 

AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... 1,913 39 nil = 1,900 7:92 3,400 8:50 

Share (unissued) ..........—........ 22 == Hm EE 2 ase = Pon 2 
Share (uncalledt.ꝛ- eee eee — — m — -— — De A 
Loan (including Debentures) ........ .................. 1,913 3°9 nil — 1,900 T'92 3,400 3°50 

REPAID (Tora) ͥ ͥ ͥ ͥ ͥͥ ses x me nil ES 8H 350 902 2:95 
RESERVE OR SINKING FUND ..................... . 732 1°49 2.068 2:87 Rcs Le nd 
DEPRECIATION FU['!ud˖œrr / ã 500 1:02 1,303 181 = = — 
EXPENDED (TOT Alf ã . 46,790 95˙4 772 761 20,9 959 873 27,349 684 

Lands and buildings ...............................—... 7,602 15:5 7,862 10:9 2,856 119 2,946 7˙37 
FE... ˙ͤW . E ĩ 25,1862 514 27,1274 3777 12 1420 50:6 15, 8662 59:7 
E //» » EEE AAA 8 12,950 ; 26% 19,783 21:5 5, 931 2471 8,506 21:3 
Miscellaneous. 1,052 , 2:115 — — 50 0:125 30 0'075 
BALANCE OF CAPITAL AO000UNT.................. eee -8,7080 | -756 1410953 ' +142 | +541 2:25 - 8994 0997 
— —— M: 
REVENUE— Total. Per unit sold sold Total. Per unit sold Total. Per unit sold Total! ber unit ; sold 
JJ 5 £6,808 4590d. | £7,619 3:860d. | £2,048 51004. AM £2, 751 4800d. 
Revenue from supply ................ eere . ã . 5,206 3°510d. 5,614 2°844d. 1,646 — 2,555 4:0754. 
" meters; a eee ee puo pa 128 0°086d. 183 0:093d. ; 42 01054. 56 -| 0:098d. 
jü public lighting . 1.475 0:9944. 1,777 0°901d. 360 0:697d. 360 0°628d. 
i sale of lamps, &0. Un — — 44 0:0224. — — = — 
miscellaneous sources . — — — — — — — — 
EXPENDITURE OUT OF REVENUE- 
err Esia AE aeaa £3,451° | 2326d. | £3,007 1:524d. | £1,500 373bd. | £1,658 2:893d. 
WORKS oo rs . ã ẽ 2 " — — 2,007 1:018d. 954 2:374d. 1.074 18744. 
Gimeration of electricity .......—..... eene — — 1,686 0S57d. 805 2:003d. 949 I'656d. 
Fuel (including e %%%%Uu² AAA axes — — 598 0:3034d. 219 0°695d 556 0°622d. 
Oil, waste, water, store erre 8 — — 163 0:0834. 87 0-217d 126 0°220d. 
Wages ab station q ꝙ — — 612 0°310d. 221 0°551d 249 0°435d. 
Repairs and maintenance at station — — 312 0:158d 218 0°543d 218 0°381d. 
Distribution of electricity |................... ãã . — — 4? O Od 67 0˙167d. 58 0°101d. 
hd. E o —— ( — — 0:012d 50 0:125d 53 0°093d. 
Repairs, renewals of mains, & WW . — — 25 0:012d 17 00424. 5 0:0094. 
Publio lighting sesia ð i y — — 274 0*189d, 82 0:204d. 67 0°117d 
Attendance ess „ — — 259 0:121d i 
Hei oo n utn a ER 55 | oora |) 82 | 02048 Sd vee 
MANAGEMENT AND PROPERTY CHARGES............... — — 1.000 0:507d 547 1:362d 583 1018d. 
ont, rates, taxes ... cece cece cece scene nec ecvessenseeseaseesees 125 0:084d 83 0°042d 179 0:446d. 208 0:354d 
eee . om eno he door a aen eei — — 917 O 465d 368 0*916d. $80 COOH 
(%/%%⁵•. AA ĩͤ TE 50 0:0544d 654 0:331d 210 0:6724. 298 0:520d 
Stationery, & E e — — — 58 0:029d. 24 0:060d. 17 0:030d. 
Establishment charges —(————— M À € — — 113 0:057d. 62 0°154d. 41 0:072d. 
Law charges, &oc. ....................eeeernn mn n 874 00594. 92 í 0:047d. 12° 0-030d. 246 0:042d. 
% to to mean to mean 
FINANCIAL RESULTS— Total. cap.exp'nded Total. 5 Soral cap-exp'aded| Total. 5 
WORKING PROFIT FOR TRR... £3358 | 718%/| £4612 | 8897 £547 | 271% | £1,094 | 453 
Sum carried to Depreciation Fund .................. 500 | 107%/ 1:577, — — — 
Sum carried to Reserve or Sinking Fund ......... 732 156475 1,318 2607 524 2°60% 798 3:30% 
Net interest on loans (incl. Debenture charges) ... 1.611 5447 / 1,442 | 284% | 555 27157, 515 2:38% 
BALANCE FROM LAST ACCQUNT ........................... — | — — 004 — 35 — 445 2:217; 977 405% 
BALANCE AVAILABLE FOR DISTRIBUTION, &o. ...... 514 1:107 / — i — | — — — — 
d y CERE 1 — | = | 977 485% 1,256 | 320% 
QRDINARY DIVIDEND III!!! aea — | — — — oa 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 13% 60°37 

Expsnditure per kilowatt capacity ...................... é £6. 58. Od. £4. 2». 11d 

 RhbVENUE PER 5 CAPACITY .................. £8. 105 7d. MT 7d. 

i diture per 8-c. p capacit . s. Od. . . 
REVENUE PER 8-0.P, LAMP CAPACITY V 5s. 54d. 4s. 43d 
REVENUE PER 8-C.P. LAMP CONNECTED ............... bs. 54d. 58. Odd. 

Price charged for lighting, per unit : 6d. to 2d.¢ ( 6d. to 2d,* 

Price charged for power, per unit q 4d. to 3d. &d.! | 27d. 

Price charged for public lighting .. £18 per arc £18 per arc, per ann. £25. 14s. per are 1£25.14s. per are, perann. 

CHESTER. —REMARKS—* For the 15 months ending March 25, 1808. a Jncludes £3,443 expended on street ere lamps. WALBALL.— KEMAKKS—u I ciudes £410 


b Over- ex pended. c Includes £3,1&8 paid to contractors for supply of clectsical energy from Dec. 20, 1896, to Mar. 25, 1898, ` on lamp-posts and lamps. b To ir«urance. 
as per contract. d Includes £82 to insurance. e Written off preliminary expenses. f Per cent. to capital at Mor. 25, 1808. c By maximum demand system, to. for 1j 
g Includes 71,099 units used on work and 29,476 units used in batteries, transformers, £c. A Includes £27,127 on n street hours, ?d. after; subject to 7j [er cent. 

lamps. i To insurance. j £1,052, being the balance of preliminary expenses, has been written off. & The incendescent discount for payment in a month. d Over- 
lamps are of S c.p. l Less discounts, varying up to 25 per cent. in proportion to quantity. m For all night lighting. expended. 
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THE TELEPHONE.—By Dane SiNcLaIB and F. C. RAPHAEL. 


PRIMARY BATTERIES.—A work on this subject will shortly be published 
bringing the theory and practice of the Primary Battery up to date, 
The book will be fully illustrated. 


SECONDARY BATTERIES.—By E. J. Wane. Fully illustrated. The 
Author in tbis work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. 


“THE ELECTRICIAN" WIREMAN'S POCKET-BOOK.—Edited by F. C. 
RarPHAEL. “The Electrician " Company will shortly publish a valuable 
pocket-book for the use of those engaged in wiring work, both external 
and internal. 


CARBONS FOR ALL ELECTRICAL PURPOSES.— By FRANCIS JEHL. A work 
will shortly be publisbed dealing fully with the manufacture of 
carbons for all electrical purposes. The book will illustrate the 
machinery and apparatus used in carbon manufacture on the Continent 
and in America, and will give the latest practice in this important 
subject. 

THE ELECTRIC ARC.—By Mrs. Ayrton, This work will shortly be 
published, and will contain an historical sketch of the early experi- 


ments on the electric arc, as well as the important results of recent 
research, 


SPECIAL NOTICE. 


NOW READY.—Vol. XLII. of TRI Exgcrrician” bound in 
strong cloth. Price 17s. 6d., post free 18s. 6d. Also ready, Cases for 
binding. Price 2s., by post 2s. 3d. 

A complete set of the Second Series of “ TuE ELECTRICIAN," can now be 
supplied. These seta are very scarce, and early application should be made, 


ELECTRIC LIGHTING AND TRACTION WORKS. 


A problem of no small importance was presented for 
discussion in the Paper on“ Combined Lighting and Tramway 
Works," read by Mr. J. H. Rn before the Municipal 
Electrical Association, at Bristol, last week. Broadly stated, 
the problem is simply this :—In any city or town where there 
are to be both electric tramways and electric supply to 
ordinary consumers should these two undertakings receive 
power from one and the same generating station, or should 
each possess its own separate station? Every well-informed 
electrical engineer is acquainted with the fact that, to a very 
considerable extent, the design, construction, working and 
management of a generating station are, or may ba, similar 
for the two classes of undertaking. Beyond all question 
it is possible to run a station successfully on the combined 
tramway and ordinary supply loads, for many such stations 
are in existence where this is practised. It is not, therefore, 
a question of doubtful electrical engineering skill; the thing 
has been done, and, in other countries, done on a large scale. 
Neither is it a matter of dispute that a combination of the 
loads will, in ordinary circumstances, lead to cheaper produc- 
tion than the aggregate cost of production in two separate 
stations. For, although the cost in the combined station is 
generally found to be higher than in a simple tramway 
station, there is a sufficiently great economy in the 
production of lighting current and in the combina- 
tion of standing charges—such as rent, management, 
&c.—tío lead to a net gain on account of the combina- 
tion. Nor, again, is it topographically inconvenient, 
as a rule, to employ the same station for tramways 
and lighting. The locality best adapted to the one is 
generally equally suitable for the other ; and, in these days of 
high pressure and long feeders, the location of the station 
near the centre of supply is not imperative. Moreover, since 
the tramway load is largely a thing of daylight hours, while 
the lighting load flourishes most at night, it would seem 
natural to use the lighting plant in the daytime for tramway 
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work, rather than allow it to remain idle while a separate 
station is doing the work in no better fashion. Broadly 
speaking, therefore, it would seem that a combined station is 
more advantageous than two separate stations. 

But this broad aspect ignores many details, a consideration 
of which, in any particular instance, may fully justify a 
complete reversal of the conclusion broadly arrived at. The 
problem under consideration is, in this respect, no exception 
to a widely recognised engineering principle. Engineering 
does not consist in drawing out hard and fast systems and 
blindly following them, in the face of common sense. That 
man is no engineer who approaches this problem in any par- 
ticular instance with the a priori conviction that a combined 
station is and must be its only solution. Too often, we fear, 
electricians are disposed to take up such a topic as this 
problem, and bear away their conclusions with a smug 
satisfaction that denotes how priceless they regard the treasure 
they imagine they have unearthed. General rules of this sort 
are often far more dangerous than blank ignorance, for they 
fall under the category of proverbial ‘little knowledge.” Let 
us consider, then, some of the special circumstances that may 
have to be taken into account before arriving at a satisfactory 
conclusion. There is first what might be termed a historical 
consideration : electric lighting has long been extensively with 
us, electric tramways are only now coming into prominence. 
In many places electric supply works have been erected which, 
while admirably adapted to ordinary supply work, were not 
designed for tramways and are quite unsuited for that 
purpose. When it is proposed to introduce electric tramways 
into such a locality, it would be sheer madness to force a 
general principle and insist on a combined station. 
Often, indeed, the adoption of a separate station for 
the tramways might be made the prelude to a gradual 
combination of the loads in that station at a future 
date, and to the far-off extinction of the existing lighting 
works. This, in certain circumstances, would be preferable 
to the immediate conversion of the lighting station into a 
combined station, with a joint system of lighting and tramway 
generation, attended, as that course would be, by the 
** gorapping"" of much really valuable plant. Had electric 
traction been first in the field, and electric lighting been the 
follower, the problem would then have been very much 
simplified all over the country; for to such station could 
readily have been added, and with very little change in their 
arrangements, the duties of supplying current for lighting 
and other purposes. 

Next we have to consider what effect the nature of the 
ownership of the lighting and tramway undertakings would 
produce. Where there is joint ownership there may be a 
strong inducement to combine the works, and this is 


especially the case with a local authority, with whom the 


ownership is permanent. In the case of a company the 
question is complicated by the fact that ownership is not 
assuredly permanent, and the periods of tenure are different 


for tramways from what they are for electrical supply. 


However, joint ownership would generally be a strong induce- 
ment to adopt a combined station. But where the undertakings 


are owned by separate bodies, and particularly where the; 


owner of the lighting business is the local authority, there is 
often a powerful inducement to the tramway proprietors to 
proceed on independent lines. Instances of this have not been 
wanting in the history of electrical development in this country ; 
and it will be fresh in the minds of our readers how, in certain 
localities, tramway companies have been harassed by the 


local authorities because the companies would not submit to. 


compulsion to purchase current at the lighting works. Nor, 


having regard to the fact that a tramway power station can 
be run more cheaply than a combined station, is it to be 
wondered at that independent tramway companies elect to 
generate current for their own use, rather than to take it on. 
terms which the municipal electric lighting department 
conceives to be ridiculously low, but which the tramways 
companies know they can improve upon for themselves. 


REVIEWS. 


(Copies of Books, &c., reviewed in the The Electrician will be supplied by the 
Publisher, post free, on receipt of the published prico.) : 


— 


Materialistisch-Hypothetische Sätze und Erklarung des 
Wesens und der Kraftausserungen des Elektrischen 
Fluidums. By F. Px. Stocermayr. (Vienna, Budapest and 
Liepsic : A. Hartleben. 1899.) Two Vola, price 5 marks each. 


It is true that there is sometimes a difficulty in distinguish- 
ing between & crank and a genius, but at other times it is 
most easy. The author of this work endeavours to explain,“ 
by means of a remarkable theory of heat and of “ electric 
fluids," not only the phenomenon of gravitation, but also a 
number of other cosmic and telluric phenomena, such as the 
origin and end of the heavenly bodies, the paths of the fixed 
stars, planets and moons, *' the creation and disintegration of 
molecules of matter, earth currents and electric currents 
generally, terrestrial magnetism, permanent magnets, &c. He 
commences by postulating three sorts of atoms, passive, active 
and intermediate. The passive atoms are those generally 
considered simply as matter. The active atoms are ‘the 
atoms of heat and electricity. They are elastic, and infinitely 
small compared with the passive atoms, and possess as a 
fundamental property the power of being able to attract and 
repel both one another and the passive atoms." As to the 
intermediate atoms, they are ‘equivalent to the so-called 
ether atoms,” and, like the active atoms, are elastic and 
infinitely small. They serve as an intermediary through 
which the active atoms can assert themselves. Those of our 
readers who wish to know how the passive atoms are qualified“ 
by a combination with their active brethren and form 
an ‘ inorganic individuality in space,” those who wish to read 
of the wonderful doings of the electric fluids and heat with 
which these atoms are endowed, those who have the courage 
to ascertain the awful condition of affairs in the last chapter, 
when atoms, molecules and electric fluids alike are disturbed 
by magnetic induction, those insatiable seekers after truth or 
lovers of romance must dive into the pages of the book itself. . 


Viertalig HElektrotechnisch-Werktingkundig Woordenbock. 
Edited by G. C. J. VERKERK and G. J. VAN DE WELL. (Amsterdam: 
Scheltema and Holkema.) Price 30 cents. per vol. 


This dictionary of electrical and mechanical engineering 
terms is divided into four parts, English-Dutch, French-Dutch, 
German-Dutch, and Dutch-English-French German, only the 
three first of which have as yet been published. The render- 
ings appear accurate, and the dictionary fairly complete, 
although, of course, the only real test for a reference book of 
this sort is prolonged usage. The editors, one of whom is 
editor of the Dutch weekly paper Electra, are men who should 
have exceptional facilities for. compiling such a work. It 
being dedicated chiefly to Dutchmen, the first three parts 
each contain two languages only, and this will necessarily 
limit its usefulness. For instance, if a Frenchman wants to 
know the meaning of the American term ‘ circular mil,” he 
will probably fail to ascertain it from the Dutch translation, 
“ cirkelvormige doorsnede met een diameter van psy 
Engelsche duim," even if he brings all four sections of the 
book to bear upon it. It is only fair to point out, however, that 
the price of the book is extremely low, and to include all four 
languages in each of the first three sections would necessarily 
have considerably increased it, without, of course, enhancing 
the value of the compilation to Dutch readers. The print 
and paper are good, but a serviceable binding would be an 
advantage to a book of this character. 
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Unités Blectriques Absolues. Leçons Professées à la Sorbonne, 
^ 1884-1885. By G. Lippmann. Edited by A. Bercer. (Paris: 
Georges Carré and C. Naud. 1899.) Price 10f. 

This is à reproduction of & course of lectures on absolute 
electrical units, delivered by Prof. Lippmann at the Sorbonne 
in 1884-85, and intended as an introduction to books dealing 
more completely with electrical theory. It is divided into 
three sections:—The Electrostatic Ban. the Electro- 
magnetic System ; and the Electromagnetic Theory of Light. 


The subject is treated clearly, if drily, but the author is too | 


fond of small Greek letters. Thus » is employed to denote a 
quantity of electricity, electric density, quantity of magnetism, 
and magnetic permeability, in different parts of the book. If 
more professors would imitate Prof. Lippmann, not in his 
prolific use of Greek letters, but in publishing lectures in book 
form, they would at least earn the thanks of both their 
present and past students. 


The Internal Wiring of Buildings. By H. M. Lear. (London: 
Archibald Constable and Co., 1899.) Price 3s. 6d. 

Although superior to the majority of treatises on English 
house-wiring practice (more than one excellent book exists 
based on American methods), there is room for considerable 
improvement in this book to make it of general utility. Its 
chief fault is that it does not go into the subject fully 
enough. A few more practical tables, a longer and better 
chapter on costs and estimates, and a greater profusion of 
hints on matters of small detail are needed to make the book 
of great service to the wireman and wiring contractor. 


HIGH-SPEED CONTINUOUS-CURRENT 
TRANSFORMERS. 


BY ERNEST KILBURN SCOTT. 


When comparing estimates of alternating and continuous- 
current schemes, it will be found that the main difference in 
cost lies in the transforming apparatus. The curves given 
in Figs. 1 and 2 are averaged from actual prices, and go to 
show that continuous-current transformers cost about five 
times the price of alternating-current transformers of the 
same output. Thus, from the curve, it will be seen that, 
whilst a 50 kilowatt alternating-current transformer costs 
about £104, a 50 kilowatt continuous-current single core 
machine, running at, say, 550 revolutions, costs £520.* There 
is thus a fair opening for some method of reducing the size, 
and, therefore, the price of the continuous-current trans- 
forming apparatus ; and it appears to the writer that this can 
be best effected by increasing the speed of rotation. 

When continuous-current transformers were first intro- 
duced they consisted of two ordinary two-pole dynamos 
coupled together. This method was soon improved upon by 
placing the two windings upon a single dynamo core, thus 
‘taking advantage of the armature reaction of one winding to 
neutralise that of the other, and in this way reduce the cost 
of the transformer considerably. In both cases, however, the 
ordinary standard two-pole dynamo carcase is employed, and 
the speed remains about the same as for ordinary belt-driven 


dynamos. For example:— 
1,200 revolutions for 10 kilowatts, 
950 2 20 " 
750 1 80 - 
550 ji 50 2 and so on. 


Experience fixed upon these speeds for dynamos, principally 
because they gave a convenient size of pulley, higher speeds 
giving too small & pulley for the belt to bend round con- 
veniently or else too high a belt velocity. Now, a transformer 
being entirely self-contained there is—first, no absolute 
necessity to rotate horizontally, and, second, having no 
pulley, there is no occasion to limit the speed, except from 
the point of strength of the piano-wire bindings (if the 
armature has such) and the proper performance of the 
If in sufficient quantity and of large enough 


transformers, especially for high voltages, aud consequently prices are high. 


and the lubrication. 


section, piano wire will hold quite safely for peripheral speeds 
of 9,000ft. per minute; but by embedding the windings in 
tunnels in the armature core it is now possible to dispense 
with bindings altogether. With regard to the bearings, the 
special ball bushes, made by the Auto-Machinery Co., admit 
of the speeds being increased some 15 or 20 per cent. with 
horizontal spindles; but ball.bearings have not proved 
such à success as was expected, partly on account of the noise 
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Fic. 1.—Curve showing average Price and Weight of Continuous - current 


Single- core Transformers. 


In any case, 15 or 20 per cent. increase 
of speed is of little real use in reducing the price, and the 


writer, therefore, suggests that transformers should be run 
vertically, at about three or four times the present normal 


speeds. . 
Three or four thousand revolutions per minute is common 


practice for hydro- extractors and cream separators, and even 


£ 
140 


120 


100 


40 


20 


0 10 20 30 40 5) 65 70 a0 
Kilow uts. 
Fic. 2.—Curve showinz average Price and Weight of Alternating eurrent 
Transformers. 


for steam turbines working horizontally, so there should be 
no great difficulty in running up the speed of continuous 
current transformors if proper precautions are taken. For 
example, a 30 kilowatt transformer, which ordinarily runs 
at 750 revolutions per minute, might be speeded up vertically 
to, say, 4,000 revolutions per minute. This would reduce the 


dimensions to about one-fourth, and the price might come 
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down to about £120 instead of being £850. In other words, 
by increasing the speed rather over four times the price per 
kilowatt for continuous-current transformers could be brought 
down to, say, £4 as against £2. 10s., which is the average 
price for an alternating-current transformer. 

The construction of such a vertical transformer is indicated 
in Fig. 8, and it should be noted that there are several other 
advantages in such an arrangement; for example, a consider- 
able saving in floor space is obtained. With alternating- 
currents it is possible to pass so large a transformer as 40 
kilowatts through a manhole 24in. square, but unless the 
machine were completely dismantled it is extremely doubtful 
whether the ordinary continuous-current machine of only 
10 kilowatt would go through so small a space. This is 
important from the point of view of sub-stations. 

In this connection also it may be interesting to note that 


the footstep can be relieved of a considerable portion of tha 
weight by the simple expedient.of placing the armature core or 
cores out of centre with the field magnets so that directly the 
coils are excited there is a strong upward pull. It is common 
knowledge that the mere proximity of the flywheel of a Willans 
or Belliss engine causes the armature to be placed }in. or more 
out of centre with its field magnets, so as to neutralise the end 
thrust, and the writer, therefore, feels sure that this effect could 
be utilised to efficiently relieve the weight on a footstep bearing. 

Of course, a good many details would have to be varied 
from present practice, but they are all mechanical, and the 
writer sees no great difficulty in dealing with them. For 
instance, in order to reduce the height as much as possible 
while there are several armatures one above the other, the 
commutators might be made radial The top bush could be 
of the self-lubricating graphite type as used in America; 


the saving in floor space would be specially convenient in | whilst the footstep might be arranged with balls or conical 
the case of balancing transformers and boosters, as used | rollers instead of the hard steel discs shown in Fig 8. 


SS iS 
ED E 
JEN 2 
e 


2 


Nw 
"X 


Fic. 3.— Vertical High-speed Continuous Current Transformer. 


in ordinary continuous-current three-wire stations. It is 
becoming usual nowadays to couple the balancing transformers 
of a three-wire system and the booster for either side of the 
middle wire all in one line, and as may be supposed such an 
arrangement covers a good deal of space; besides, the extreme 
length compared with the width is apt to set up unpleasant 
vibration. A double 16 kilowatt balancing transformer coupled 
to a 15 kilowatt booster will run out to as much as 14ft. long, 
whilst the width and height may be only 24in. and 82in. 
respectively. If constructed, as the writer suggests, the floor 
space would be probably reduced to 8ft. square. There is no 
doubt that the effort to use patterns in existing two-pole 
machines at every opportunity is responsible for some terribly 
crude work in English practice. 

It might at first be supposed that putting the armature 
spindle on end would cause a good deal of friction and wear 
on the footstep bearing. This need not be so, however, as 


INSTITUTION OF CIVIL ENGINEERS. 


ENGINEERING CONFERENCE. 
(Continued from page 274.) 


Thursday, June 8th. 

Electrical engineers gathered in force in Section VII. on 
Thursday morning, at the lecture theatre of the Institution 
of Mechanical Engineers, to discuss two Papers by Mr. 
Cuningham and Mr. Parshall respectively. The first of 
these was on electric traction, and gave rise to a useful 
debate, largely on Canadian practice, as exhibited at Montreal, 
where the author has acquired much of his great experience 
in this subject. With regard to the second Paper, much 
disappointment was expressed at Mr. Parshall’s absence, 
many having attended for the purpose of subjecting him to a 
close cross-examination on polyphase working. Indeed, the 
dismay of some present was scarcely concealed. We print 
below the text of these two Papers, together with a digest of 
the discussions :— 


| MECHANICAL TRACTION BY ELECTRICITY. 
BY GRANVILLH C. CUNINGHAM, M.INST.C.E. | 


In the installation of mechanical traction by electricity on tram- 
way systems the point to be considered is how this form of trac- 
tion compares in cost of construction and working with that it 
displaces ; and what are the conditions that make for a high or a 
low cost of working. It will doubtless be admitted that unless such 
form of traction were financially superior to other forms it would 
not be adopted ; but it will be useful to enquire wherein this 
particular superiority lies, as this indicates the direction in which the 
skill and resource of the engineer should chiefly be turned. The 
cost of constructing and equipping an electric tramway system is 
very much greater than the cost of a horse system. The receipts per 
car mile may not be much greater, and with the largely-increased 
mileage run, may peus be even less; therefore, unless the expenses 
per car mile of the electric system are very much less than the 
EDO of the horse system, whence can be obtained the large 
additional net revenue required to pay interest and sinking fund on 
the greatly increased capital invested? It is accordingly to this 
lowering of the cost of electrical working that the attention of 
the engineer should be chiefly directed, and the best results in this 
respect can be obtained only by care in construction. 

n the first place, on what item in working cost may a saving be 
looked for? In the matter of wages of men on the car, no saving can 
be effected-; two men would be needed on the electric as on the horse 
car, and the electric employés may even be expected to require higher 
wages, The maintenance of car body—painting, repairs, and so 
forth—would be practically the same in either case ; the maintenance 
of the electric equipment of the car is an addition to any expense of 
the horse system ; so also is the overhead wire and feeder system ; 
the maintenance of the track would be greater for the electric 
system, including therein the bonding. In all these items the 
cost in the total would be ter for the electric than for the 
horse system. There would be some advantage to the electric 
system in being able to run at a higher speed, thus distributing 
the wages of motormen and conductors over a larger mileage ina 
day, and reducing the amount of that item per car mile. But this is 
not a large amount and would not compensate for the inereasé in the 
other items mentioned. 

The only item remaining to be considered is the power used in the 
service, and it is in this item alone that the saving can be effected. 
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For this reason the power-house on an electric system is the point 
fo which the intelligence and skill of the engineer should be 
mainly devoted. It is upon this that the financial success of the 
undertaking depends. If it is carelessly constructed with engines, 
boilers, and appliances that do not ensure a low cost of working, 
then it is certain that but a small profit—and perhaps no profit 
at all—will be realised. It is certain that no great financial 
&uccess will be secured. Everything that will reduce the cost of 
producing the electric current should be sought out and applied in 
the construction of the power-house. 
The cost of horse traction—and by this is meant the cost of horse 
keep, wages of grooms, shoeing, veterinary expenses, but exclusive of 
drivers’ wages—may be taken as varying from 34d. per car mile in 
an easily-worked town such as Glasgow, to 5d. per car mile in a hilly 
and more difficult town, such as Iiverpool. This is the cost of horse 
traction arrived at from the working of fairly large systems showing 
7,000,000 car miles annually in Glasgow, and over 4,000,000 in 
Liverpool. The cost of electric power for traction on the overhead 
trolley-wire system should, with economical engines, boilers, and 
heat-saving appliances, be under 4d. per car mile for an easily- 
worked level town, and for a more hilly town with steep gradients, 
but slightly over 4d. per car mile. The cost here meant is the cost 
of all wages, fuel, water, oil, &c., in the power house, together with 
the cost of maintenance, repairs, and up-keep of the plant. "The cars 
driven by this power are those weighing about 63 tons when 
empty, aud S un of seating 26 passengers inside. But in order to 
ensure this low cost of working, every care must be taken in the 
power house. In choosing its site, it should be placed close to a 
plentiful supply of water, where all that is requisite for condensing 
Purposes may be had at a nominal charge, or merely for the cost 
of pumping. A river, canal, pond, or the sea, would afford what is 
needed. It should be conveniently situated for the supply of coal 
from railway line, canal, or wharf, so as to save the charges of hand- 
ling fuel. One shilling per ton saved in cartage would amount to a 
very considerable sum in a year in a large traction station. But, 
needless to say, the most important matter is the type of engines, 
boilers, and heat savers to be used. The writer favours low-speed 
(70 revolutions) compound condensing engines, such as are built by 
numerous English firms, boilers of the Lancashire or Galloway type, 
with Green's economisers, A plant of this character was constructed 
and worked under the writers charge on the Montreal Electric 
Street Railway, with the result that the cost of producing current 
was a little under one farthing per kilowatt-hour, and the cost per 
car mile less than halfpenny in the open months of the year, when 
coal could be obtained for 9s. per ton. The consumption of coal 
was 3'48lb. per kilowatt-hour, or 2 60lb. per electrical horse-power 
hour, and this was maintained during months of working. The 
average for a whole year was only 2°75lb. per electrical horse- 
ower hour. It is not pretended that this is a phenomenally 
Dow rate of consumption. On board many of the large ocean- 
oing steamers as low as 1°50lb. of coal per horse power 
duis been reached with triple-expansion engines; but the 
writer believes that few electrical power houses have been able to 
show better results than those mentioned. Nor is the result to be 
attributed to a very large output; precisely similar results can be 
obtained by using similar appliances on a smaller scale. In the 
Montreal house there were six 800 H.P. engines, and the daily 
gutput of current averaged 43,000 units. But the author has 
recently obtained similar results with a small cable plant on the 
Birmingham cable system. In 1897 this plant consisted of a pair 
of single cylinder engines running at 53 revolutions of 297 
maximum H.P., with Galloway boilers, and no special heat-saving 
appliances It was necessary to increase the engine-power to 
meet increased traffic. The author put in a pair of superposed 
compound condensing engines. of 400 H.P., running at the same 
speed as before, and obtained condensing water from a well in con- 
junction with a tank and cooling tower. The result was that the 
consumption of fuel was reduced from about 325 tuns per month, 
or 8'9lb. per car mile, to 6 5lb. per car mile; and the intro- 
duction of Green’s economisers has further reduced the consumption 
to 4'7lb. per car mile, or to about 3lb. per horse-power hour. On 
the Birmingham small cable system, the saving does not amount in 
money to a large sum, but on a great electric system running, say, 
7,000,000 car miles in the year, 4lb. of coal saved per car mile, at 9s. 
per ton, amounts to £5,625 per annum ; aud it is this consideration 
that gives emphasis tu the plea for an economical power-house plant. 
To return to the previous line cf argument. Note whata large 
saving is effected when a cost of $d. per car mile for power is substi- 
tuted for 5d. ; on a car mileage of 7,000,000 it means no less a sum 
than £131,250 per annum; and indicates the source whence the 
increase of net earnings may be obtained to pay for the heavy cost of 
electrical installation. The whole cost of working a large electric 
system, including working charges of all kinds, should be under 
5d. per car mile; but this can only be obtained with a carefully 
constructed. power house, where the works cost of the current is cut 
down to a minimum. 
The limits to which this note had to be confined prevent the intro- 
duction of any more elaborate figures or statistics than those given ; 


but enough has been said to indicate that, in the writer's judg- 
ment, it is to the power house that the chief attention should be 
directed in order to ensure the financial succesa of an electric system. 
Other parts of the system claim attention, but it is on this that 
success or failure mainly turns, More money can be lost on the one 
item of power than would pay all the other workiog charges, and 
whether the high potential system with transformers, or the multiple 
unit system be adopted, the successful working ultimately depends 
upon having engines and boilers that will do their work with a low 
consumption of fuel. 
DISCUSSION. 


Mr. CLIREHUGH commented on the universal use of low-speed engines in 
traction stationsin America, and expressed preference for high-epeed practice. 

Mr. H. MAVOR stated that at Glasgow they had unfortunately two 
separate stations, one for electric lighting and one for traction. He 
considered it would have been betterbad the two stations been combined. 
With regard to line equipment the overhead system, he considered, as being 
of an impermanent nature, and he thought that Glasgow could face a large 
capital expenditure for a conduit system if a satisfactory system could be 
obtained. As to high-speed versus low-speed practice the speed was limited 
by the dynamos and not by the engines. 

Mr. R. HAMMOND had obtained Dr. E. Hopkinson's permission to give 
some particulars of the Leeds electric tramways, and he briefly reviewed 
the accounts which were reprinted and analysed in The Electrician for 
June 2. The costs at Leeds for generation were higher than those given 
by Mr. Cuningham for Montreal. Comparing the Leeds tramways with 
the Leeds electric lighting works, he stated that the traction output was 
800,000 units, and the electric lighting output 833,000 units. The better 
load factor in the tramway station would account for the lower coat. 
Comparing the electric lighting stations at Leeds and Bradford on the 
question of high versus low-speed plant, he stated that the coal consump- 
tion at Leeds with ita slow-speed engines was considerably lower than at 
Bradford where high-speed engines were used. 

Mr. R. E. CROMPTON was greatly impressed with the low cost of 
generation at Montreal, and wished we could do as well in this country, 
but he did not see how it was to be done, Taking the jd. per unit 
generated and the0°17d. which Mr. Cuningham had just told him was the 
figure for fuel, a difference of 0 08d. per unit would have to cover all the 
other charges. This was equivalent to £5 per day for all the generation 
charges in addition to fuel, and he regarded this as insufficient. He had 
found low-speed engines beat the high-speed as regards coal consumption, 
but not in oil and wages, which were much greater with the low-speed 
type. As to wages & cheaper class of driver could be employed for the 
high-speed enclosed engine than for the low speed horizontal open type of 
engine. The lowest cost of generation yet obtained in this country in bis 
knowledge was that which gave 0'14d. for fuel aud 0'135d. for all other 
generation expenses, making a total of 0'27d. per unit generated. 

Dr. E. HOPKINSON referred to the fact that the average comsumption 
of energy in English practice was one unit per car mile, whereas at 
Montreal it was two units per car mile. He considered that the cost of 
energy was reduced by the use of batteries at sub-stations, as at Leeds, 

Major CARDEW, referring to a remark by Mr. Cuningham, said that the 
speed of the cars would not affect the consumption per car-mile. On the 
question of leakage and rail return, he did not consider the Board of Trade 
regulations were too striugent. 

Mr. MONKHOUSE wished to know what was the cost for repairs of 
cars, &c., at Montreal, as figures referring to this item did not appear to be 
embodied in the Paper. 

Mr. C. O. GRIMSHAW was surprised at the statement in the Paper 
that furnace economisers reduced the consumption from 6:5 to 47. In 
his opinion this was much too large a reduction, and he had never known 
furnace economisers produce such results. 

Mr. PATCHELL expressed the opinion that the coal consumption stated 
in Mr. Cuningham's Paper was due to the fact that, in America, Lancashire 
boilers were used very lightly with thin fires. This would account for the 
low temperature of the gases at the bottom of the chimney. 

Prof. A. B. W. KENNEDY, in proposing a vote of thanks to Mr. 
Cuningham, made some remarks on his recent investigations of tramway 
practice in America. He had found the coste bear somewhat the following 
proportion, viz., drivers’ wages 42 per cent., power 18 per cent., line 
maintenance 12 per cent., station maintenance 12 per cent. In many 
places the power cost had been reduced to 10 per cent. Referring to the 
question of high versus low-speed plant, be said there was no difference 
whatever in the coal economy. Other reasons than this should guide in 
the selection of the type of the plant. As to the relative cost of coal at 
Bradford and Leeds, referred to by Mr. Hammond, he had a strong suspicion 
that at Leeds they were payirg a very low price for their coal, much lower 
than was paid at Bradford. With regard to line leakage, he was surprised 
at the evidence that this was so great in America. In England it would 
be impossible to effect a very considerable economy by reducing line 
leakage, as it was already very small. 

Mr. CUNINGHAM, in reply, had no hesitation in saying that low- 
speed engines were wore economical than high-speed engines. At Toronto 
they had had high-speed plant running at 250 revolutions per minute for 
over a year and a half. Subsequently low-speed plant was put in and was 
found to be very much more economical, with the result that the high 
specd plant was now idle. He even found that the oil consumption was 
greater with the high-speed plant, and that condensing plant was not so 
efficient when used with high-speed as with low-speed engines. The 
advantage of the conduit system was that it saved line leakage. The coal 
consumption at Leeds was about twice as much as it should be. 
figures given in his Paper were uot the result of brief tests, but gave the 
result of many months of actual working. i 

(Lo be continued.) 
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APPROPRIATION OF PROFITS AND REPAYMENT OF 
| LOANS.* 


BY BAILIE MACLAY 
(Convener of the Electricity Committee of the Glasgow Corporation). 


My last Paper on the “ Appropiation of Profits and Repayment of 
Loans,” created an amount of interest for which I was unprepared, 
and it was subjected to pretty severe criticism by those who advocate 
the application of the profits of municipally-managed gas and 
electricity undertakings in reduction of rates and iaxes. Careful 
reconsideration of the subject, giving all due weight to the 
opinions of the speakers who followed me and of the public 
Press, does not, at this day, materially alter my conclusions 
as then expressed, and though I am prepared to admit that 
it would be sound policy for the Corporation of Glasgow to 
vote on a special occasion, say, a sum of £5,000 or £10,000 out 
of the gas or electricity profits to be applied to effect some local 
79 improvement for the benefit of the general body of ratepayers, 

contend that it is neither good nor sound finance systematically to 
keep up the price of gas or electricity in order to transfer annually 
large sums in relief of rates. It is well known that some corporations 
have for many years taken large sums out of gas profits. The mere 
fact that in the electric lighting provisional orders the power to do 
this is restricted to a profit of 5 per cent. shows that the Legislature 
had become aware that an excessive amount had been taken cut 
of gas consumers, which called for safeguards in the case of tlie more 
brilliant illuminant. Much was made of the fact that it is the 
ratepayers who are responsible for the debts of gas and electricity 
undertakings, but it is forgotten that these undertakings, when 
efficiently managed, are so eminently profitable that the risk of any 
recourse to the rates is infinitesimal. Further, the consumers pay for 
reserve and sinking funds, which will in the course of time leave the 
ratepayers in possession of remunerative undertakings absolutely free 
of debt —going businesses—in a word, excellent assets. Is not this 
giving the ratepayers generally an interest, and a good interest in the 
profits of a department, in return for their pledged credit in borrowing 
transactions? 

The most serious charge made by my critics was that the Corpora- 
tion of Glasgow had in some way evaded Board of Trade regulations, 
and had created a number of small reserve funds that they were not 
entitled to have. I was at a loss at first to know what funds were 
aimed at, but I suppose my critics were striking at the depreciation 
written off the land, buildings, machinery, end plant items in the 
capital account. In reply, I have simply to say that the members 
of the Corporation of Glasgow would be sadly wanting in 
ordinary business capacity if they allowed either their gas or 
electricity accounts to be stated without au adequate amount for 
depreciation and renewal of all wasting or wasted assets being debited 
against revenue. I think the charge of evading Board of Trade 
regulations is absurd, and in this connection I have simply to say 
that the Glasgow Corporation Electricity Departmental books and 
accounts are audited and approved by one of the most eminent firms 
of chartered accountants in Scotland. A fullab:tract of these accounts 
stated on Board of Trade lines, and setting forth all depreciation and 
sinking and reserve funds, is sent to the Board of Trade annually. 
The Board of Trade have not offered any observations on the 
accounts, and I feel justified in saying emphatically that certain of 
my critics gave utterance to an unfounded charge which closer 
examination of the facts before speaking would have dissipated. I 
believe that there is a growing feeling in English municipalities 
in the direction of letting “every herring hang by its own tail,” 
and probably Glasgow's example will be followed more and 
more every year. Undoubtedly the transfer of large sums 
from remunerative undertakings tends to hide from the ordinary 
ratepayer any extravagance or failure to economise in purely 
spending departments. Many councillors would resort to any shift 
rather then incur the odium of raising a rate. The departmental 
system of management under the Corporation of Glasgow prevents a 
“hotch-potch” being made of rates and revenue, and a healthy 
rivalry grows up between departmental committees, which in the end 
tends to make rates, taxes, and charges correspond somewhat with 
the “value received" by ratepayers and consumers. 


DISCUSSION. 


Councillor PEARSON (Bristol) said that his only doubt was whether 
Glasgow was keeping strictly within th Electric Lighting Act. It seemed 
that Glasgow had some old Act which Bristol had not. Bristol was at the 
present moment trying an experiment which Glasgow had tried with such 
eminent success. He felt that something was necessary to strengthen their 
position in the way of reserve fund, and there was a doubt whethez they 
had a right to create a depreciation fund. He was so impressed with the 
wisdom of putting as much as they could to reserve and depreciation that 
they had paid £2,000 to start a depreciation fund, and were going to send 
the account to the Board of Trade, and hoped for the saine Christian 
charity as Glasgow had received. ö 


Paper read before the Municipal Electrical Association, June 14, 1599. 


Dr. PANTON (Bolton) suggested that they would gain something if the 
Association, by bringing pressure on high quarters, could obtain some 
uniformity in the repayment of loans throughout the kingdom. Such a 
course would be much to the advantage of municipal electrical enterprise. 
London was able to borrow for repayment in 35 years, provincial 
authorities could only borrow for 25. All would agree they should have 
reserve and depreciation funds ; the balance of profit they were obliged to 
give to the benefit of the rates. In the early stage there were certain 
losses the ratepayers made up, and it was only fair to the ratepayera, if it 
was necessary for them to make up lossea, they should have at least some 
share in any profit which such an undertaking might make in later years. 
He did not think it was desirable in the case of electric lighting under- 
takings that profits should be large. There should be a small working profit. 

Mr. MOUNTAIN (Huddersfield) remarked that in his town they made 
a profit, and since they had done so they had had more trouble than before. 
In many cases profits after meeting sinking fund charges were nil. That 
was one reason why they needed an extension of the time for the repay- 
ment of loans. Twenty-five years was too short. Some time was needed 
to begin the works. The question of profits seriously affected small under- 
takings and many towns could not start because they were afraid of a losa. 

Mr. DIXON (Bradford) said at Bradford they began yeara ago laying 
sums aside for depreciation, and it had never been questioned yet. 

Mr. BOO'T (Tunbridge Wells) referred to the basis on which corporations 
reckoned their profit. In companies it was usual for secretarial, audit and 
other expenses to be charged to the account, but his enquiries in 36 
towns showed that nothing was charged for the borough accountant’s and 
town clerk’s services to the committee and undertaking. A few towns 
went to the other extreme, with the result that sums out of proportion to 
the services rendered were charged against these accounts. Unfortunately 
his town was one of the sufferers in that direction. It would be well if 
the council of that Association would take the matter into consideration, 
and endeavour, if possible, to arrange either according to the number of 
consumers, or according to the capital outlay of the revenue, which they 
consider a fair sum for services rendered by outside officials. He would 
like to propose : "That the Council of our Association should take this 
matter into early consideration and draw up a report, which report can be 
circulated amongst the chairmen of committees, for the purpose of 
arriving at some bas's fur charging outside officers’ services and establish- 
ment charges to the undertaking.” 

The PRESIDENT (Mr. H. F. Proctor) suggested that the resolution 
should be submitted to the meeting of members only, to be held on 
June 17th. 

Mr. BOOT agreed with this proposal. 

Alderman BRAY (Plymouth) said that a charge was made to their 
revenue account for the services of the town clerk and borough surveyor, 
and a proportion of the rent of the Guildhall at Plymouth, and it amounted 
to nearly £500 a year. They felt that it added a serious tax to their small 
and already overburdened undertaking. They had brought the matter 
before the Finance Committee, who had explained that the figures were 
arrived at by the borough treasurer in this way :—Half of the total cost 
of establishment expenses was debited to sanitary and half to municipal 
authority. The latter was divided between the receiving committees and the 
non-receiving committees. The receiving committees were those that 
received revenue—such as from trams and water rents—and the expense 
was divided in proportion to the amount they received. The Water 
Committee had a very large income, something like £25,000 a year, and 
were paying a profit to the town. They paid their share, and a committee 
which could scarcely pay interest and sinking fund had to pay as well. The 
expenses of the Electrical Committee might increase as the receipts 
increased, and the profits might not be larger. The Finance Committee 
declined to interfere in the matter, and eo they remained as they were. 
He hoped that the experience of gentlemen from other parts of the country 
would enable them to formulate some just system by which matters might 
be adjusted. ö 

Alderman CALVERT (Huddersfield) said it was really a case of taking 
the money out of one pocket and putting it into auother. It only affected 
the electrical engineer, who was not able to show quite as good resalta, 
financially, as he otherwise would. 

Alderman W. POTTER (Taunton) said that at Taunton for some years 
the electric light undertaking was carried on by a company, and when it 
was taken over by the Corporation the sum that was paid to the secretary 
for keeping the accounts was given to the borough accountant for the 
extra work it entailed. He thought that was only right. He expre:sed 
cordial approval of the Paper of Bailie Maclay. The absolute necessity of 
going in for a reserve fund and depreciation fund could not be too forcibly 
in:pressed upon them. They had had an illustration of this at Taunton, 
which was one of the first towns in the kingdom to go in for municipal 
electric lighting. Their plant had become necessarily somewhat obsolete; 
not worn out and useless, but not as economical a3 the present day 
plant would be. Consequently, they were advised t» change it, and gu 
in for new. The Local Government Board met them in this way: Their 
old alternating plant stood on their books at a certain price, and, as 
they were able to get that price for it in full, the Board allowed them 
to borrow the additional money necessary for putting down new 
alternating plant. But, as regarded the arc plant, inasmuch as it 
was impossible that they could realise anytbiog like the amount 
which stood in their books, they could not borrow. The conse uence 
was that the difference between the amount they could get by the sale 
of their old arc plant and what it would cost to put down new had to 
be met by a depreciation fund. If they had had no depreciation fund 
they would have bad a big debt hanging round thcir necks fur a lung time. 
He quite agreed with the remarks as to the prior claims of consumers when 
there were profits. He had very little sympathy with those ratepayers 
who stood aloof and did nothing to make the electric light undertaking a 
success, but used every opportunity to cry it dowa and to throw obstacles 
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in the way of the committee, They were the very last men he would give 
the benefit of any profits to. He maintained that the inen who had made 
the electric light uudertaking & success, who had paid more for several 
years for the light than they would have done for gas, were entitled to be 
considered. He quite agreed that the general community of ratepayers 
participated in the benefits arising from the adoption of the electric light. 
They did eo in many ways. If the profit from the undertaking enabled 
them to reduce the cost of street lighting—as at Glasgow—then the 
general body of ratepayers participated in that reduction. But the people 
who used the light and made it a success, who paid the interest and sinking 
fund, and were thus securiug to the town within 25 years a very valuable 
property, were entitled to their first consideration. Asa matter of business 
it was wise to make the charge as low as possible, as by so doing they 
considerably increased their business. 

Bailie MACLAY (Glasgow), in hia reply, said he wanted to emphasise 
this. In the city of Glasgow they never had been accustomed to go to the 
rates for the deficit. They never got anything from the rates, and did not 
think there was any call to give the ratepayers anything back. The 
number using the electric current was comparatively small, and they had 
to be careful how they dealt with them. At the beginning of their career 
in Glasgow they had some deficits ; their electricity undertaking did not 
pay the first year, but the balances were carried forward against them. 

Dr. PANTON : Is not that contrary to the law, which says you must 

pay it from the rates? 

Bailee MACLAY, amidst some laughter, explained that they commenced 
business as a sub-aommittee of the Gas Committee, and enjoyed some of 
the Gas Committee’s privileges. The Gas Committee paid their deficits, 

but debited the electrical undertaking with them. What really happened 
was this : 'Those who were consumers of the electric current for the first 
. year or two got the current under cost. Would they ask the general 
community to pay under such circumstances? Certainly not. As soon 
as the undertaking became profitable the loss was paid Lack. 


CORRESPONDENCE. 


THE FREQUENCY TELLER. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sir: In the interesting Paper by Mr. Carl Kinsley, in your 
issue of last week, the author refers to the method of measuring 
frequency used in my direct-reading frequency tellers. From 
his criticism I should judge that he has not seen one of the 
actual instruments, for he states that careful and slow adjust- 
ment is necessary in taking the readings. I should like to 
point out that this is by no means the case. The strip 
vibrator slides smoothly through an elastic clamp, and by 
turning a milled head the point of resonance can be almost 
instantly found. The gearing magnifies the movement of the 
strip so as to give a scale about 3ft. long for a range of 40 to 
120 v per second, and on this an accuracy of about 0:2 per 
cent. can be obtained. The experimental curve for marking 
the scale is easily got by the makers by means of three or four 
standard tuning forks and a vibrating contact-breaker, which 
can be tuned to each of them in turn.— Yours, &c., 

London, June 17. ALBERT CAMPBELL. 


HISTORICAL NOTE ON RECALESCENCE. 


TO THE EDITOR OF THE ELECTRICIAN, 


Sm: In his recent Presidential Address to the Iron and 
Steel Institute, Prof. Sir W. Roberts-Austen stated (Nature, 
No. 1,541, p. 43) :—'' To Gore and to Barrett, we owe the 
investigation of the nature of a fact which had long been 
well known to smiths, that iron on cooling from a bright red 
heat suddenly emits a glow.” 

I do not know what authority Sir W. Roberts-Austen has 
for this statement, but as this is not the first time it has been 
made, perhaps I may be allowed to ask if he has any docu- 
mentary evidence in support of it. So far as I am aware, the 
history of the matter is as follows:— At the meeting of the 
British Association in Bradford in September, 1873, I read a 
Paper entitled, “ On ceriain remarkable Molecular Changes 
occurring in Iron Wire at a Low Red Heat.” This was 
subsequently published in the Phil. Muy. for December, 1873. 
In this Paper the phenomenon, for which I suggested the name 
rectleseenee, Was first described, and was further investigated 
in other Papers of mine, to which I need not here refer. At 
the time of the discovery it seemed to me highly probable that 
this remarkable aftor-glow in cooling iron and steel was likely 
to have been already noticed, but after considerable search I 
could find no previous record of it in scientific literature ; nor 
could I, after persistent inquiry, discover a single smith or 


iron-master who had even casually noticed the effect until it 
was pointed out to them. 

Dut the most curious thing was that the observation had 
entirely escaped Dr. Gore's attention; in 1869 Gore 
discovered that a momentary elongation occurred in a cooling 
iron wire after it had been heated to bright redness. Dr. 
Gore, however, did not pursue the matter further, and 
informed me in May, 1872, that he had no intention of doing 
so (see Phil, Mag., December, 1878, p. 473). Writing to 
me, after the publication of my Paper in 1873, in a letter 
which I happen to have kept, Mr. Gore says: — 

“ Edgbaston, Birmingham, December 2, 1873.—Your new 
discoveries respecting the molecular changes in iron, described 
in the Phil. May. for this month, have greatly pleased me; 
especially the sudden development of heat attending the 
elongation during cooling, and the sudden shortening during 
heating .* Andina letter to me some years later 
after the delivery by Prof. Roberts-Austen of a lecture before 
the British Association, in 1889 — Dr. Gore naturally 
expressed his surprise that the discovery or investigation of 
recalescence should be attributed to him. | 

It is to M. Osmond more than any one else we owe the 
series of masterly investigations that has raised the discovery of 
recalescence into the importance which it now holds in the 
metallurgy of steel. The value of M. Osmond’s work is well 
known, but I am glad of this opportunity of emphasising it, 
for M. Osmond’s modesty has led him to attribute in his 
Papers, and in his correspondence with me, more value to my 
own work than it probably deserves. For instance, in a 
letter addressed to me from Paris on December 13, 1889, 
M. Osmond writes :—‘‘ Vos observations sur la Recalescence 
sont de celles qui feront époque dans l'histoire de la métal- 
lurgie ; elles ont été le point de départ de tout ce qu'on a fait 
pendant ces derni¢res années et pour mon compte, j'ai tant 
travaillé sur vos traces qu'il me semble vous connaitre depuis 
longtemps. 

I feel sure my friend Sir W. Roberts-Austen will forgive 
my venturing to correct him in this trifling matter of scientific 
history. It is quite possible his statement that recalescence 
“had long been well known to smiths” prior to 1873, may 
be derived from his wide metallurgical knowledge, which I do 
not presume to possess, or it may arise from the common and 
unintentional blunder of reading our present knowledge into 
the past.— Yours, &c., W. F. Barrett. 

Royal College of Science, Dublin, June 2. 
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In a note to the Iron and Steel Institute in 1890, and in correspond- 
ence with me subsequently, Dr. Gore points out that the discovery of the 
“sudden shortening during heating," he here attributes to me, is more or 
leas implied in his own Paper in the Phil. Mag. for September, 1870, where 
a molecular change occurrivg in iron during the process of heating is 
clearly mentioned. But in his Paper the only evidence Gore gives of a 
molecular change during the Acautiny of iron is the production of an 
induced current in a surrounding coil of wire when the iron core reaches a 
certain temperature; tbis he correctly attributes to the well-known 
change in the magnetic state of iron at this temperature. In fact, quoting 
from his previous Paper. Dr. Gore states (the italics are his): —“ The iron 
during cooling . suddenly elongated by diminution of cohesion.. . . 
A corresponding but reverse phenomenon did not occur during the process 
of heating the wire. -U. Mag., September, 1870, p. 171. lu an inter- 
exting research on “The Changes in Length of Iron and Steel during 
Recalescence,” published in the PA//. May. for August, 1898, M. Svedelius 
of Upsala, supports the historical view I have here taken, 
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PARLIAMENTARY INTELLIGENCE. 


TELEGRAPHS (TELEPHONIC COMMUNICATION, &c.), 
BILL. 


In the House of Commons, on Tuesday, Mr. HANBURY moved the 
second reading of this Bill. He said that the time which had elapsed since 
the introduction of the measure had produced complete unanimity on one 
point—that the present system could not be allowed to continue. There 
had been no single resolution from a local authority, no memorial from a 
trading association, not an argument in the newspapers, which had sup- 
ported the existing system. The National Telephone Co. had intruduced 
Bills, which was the clearest evidence that without fresh powers the 
present system could not go on; and he felt sure the House was not 
prepared to grant fresh powers to a company which had already very 
large powers, and which was absolutely uncontrolled. Authorities at 
Liverpool had requested their Parliamentary representatives to oppose any 
extension of the powers of the National Company, and a resolution 
had been adopted by the Association of Municipal Corporations to like 
effect. And there was surely good reason for such a course being taken, 
for the figures with regard to the state of telephonic communication in this 
country were positively alarming. In Switzerland there was one telephone 
used for every 100 population, Norway one in 144, Sweden one in 147, the 
United States one in 152. Iu all these cases there was practically no State 
system, but one worked by local bodies or general competition. ‘There was 
State control and no competition in Germany, where there was only one 
telephone for every 449 inhabitants, France one in 1,432, Austria one in 
1,640. England, even as compared with Germany, was far behind, for she 
had only one telephone for every 656 of the population. In Stockholm, 
where there were actually three systems in competition with one auother— 
which was a considerable argument against those who suid competition was 
impossible in this matter—the number of telephone users was one in every 
14 of the population, Geneva one in 23, Berne one in 27, San Francisco one 
in 27, Hamburg one in 56, Berlin one in 82, Vienna one in 132, and London 
one in 433. 

Sir JAMES FERGUSSON asked where the right hon. gentleman 
obtained these figures ? 

Mr. HANBURY: I got the figures from the chief engineer of the Post 
Office made up to date only on Monday. It was not necessary, however, to 
go beyond our own country for examples. The National Telephone 
Company's service has been established in Jersey for a considerable 
number of years, and there the telephone users were as one in 650 of the 
population. Now, in Guernsey, which was one of the places where the 
Post Office had granted licences to the local authority, the proportion was 
one in 84, and the numbers of subscribers was growing rapidly every day, 
although the system had only been started about two years ago. He 
thought, therefore, their firat essay in the direction of municipal telephones 
had not been unsatisfactory. He frankly recognised that the National 
Telephone Co. had done good work, and wherever it had got way- 
leaves and could give an efficient service, serving all alike on equal 
terme, he should be sorry to see that system discontinued. What 
we wanted in this country was a general system that would extend itself 
over the whole country, but the National Company, being a private 
company, naturally consulted its own interests. He would do the 
Company tlie justice to say that wherever they got the opportunity 
they gave an efficient service—that was to say, where they had under- 
ground wayleaves and a double circuit system. But there were a large 
number of municipalitiea which would not give these underground way- 
leaves, and in those towns the Company could not give au efficient 
service. Parliament had always refused to give wayleaves, and no 
Government had ever supported the granting of them. But it did 
not follow, because the Company could not get wayleaves, that the 
country was to go without an efficient telephonic service. Five- 
sixths of the present wayleaves could be terminated by those who 
granted them within six or 12 months, and it could not be permitted that 
& national service should exist on such a precarious footing as that. These 
being the requirements, à good many persous had jumped to the conclusion, 
on the analogue of the Post Office and telegraph service, that State tele- 
phones were the only solution of the difficulty. It wasnot surprising that 
the ingenious directora of the Company should support that view. He 
fully admitted that the control of the whole telephone service must be in 
the hands of the Postmaster-General. It was necessary for uniformity, 
and under this Bill, for the first time, they should be able to get that 
uniformity, and they should be able to resist the imposition of terminals, 
which they could not do in the case of the National Company. Something 
like 98 per cent. of the messages sent by telephones were local messages 
and never came on to the trunk wires. There being no practical or tech- 
nical advantages in State management, why should they incur an enormous 
and unnecessary increase in the staff of the Post Office, and the corres- 
ponding increase in wages? The Postmaster-General was already the 
greatest employer of labour in the world, and the staff was growing year 
by year. Again, the wages of the Company's servants were, as conipared 
with those paid by the Post Office, exceedingly small. In the case of the 
trunk wires which had been taken over the wages had to be raised 40 per 
cent., and they would have to do the same in the case of the exchange 
working, in addition to providing for peusions iu order to place them 
on the same footing as the telegraphists, who, as they knew, were 
not at all satisfied with their conditions of service. Nationalisa- 
tion of the telephones meant immediate purchase at an accommoda- 
tion price; it meant buying up the National Telephone Co. as it was 
at the present moment, a nionopoly —a monopoly which he thought ought 
never to have been allowed to grow up, and it meant that they should 
have to buy, as a going concern, a monopoly which would fall into their 
laps in 1911. While he was most anxiousthat they should treat the Coin- 


pany with absolute fairness, he thought that to ask them to buy up that 
monopoly as a going concern was to ask too much of them. If they 
decided to buy up the Company, he candidly admitted that the 
purchase would include much good work, as at Liverpool, where 
the service was as nearly perfect as it could be made and where 
any change was unnecessary; but in other places the system was 
not so perfect. Twenty-five per cent. of the Coinpany’s system con- 
sisted of single wires, and in London and a number of provincial towns 
practically nothing but overhead wires prevailed, which would be abso- 
lutely useless to the State. They were made of very poor material, many 
were dis-used, and a large number were private wires outside the monopoly 
altogether, Another objection to nationalisation was that, owing to the 
improvements which have been effected ia Liverpool and other towns, the 
State would be called upon to first buy up the wires with those improve- 
ments and then to replace them. If they were to spend money on 
the telephone system, he should like, in the first place, to 
get value for it; to spend it, not in replacing and supplementing 
the Company’s system, but in bringing ourselves to the same level 
as other countries. It had been urged that “either the Government 
should assume sole control or enable those at present working the tele- 
phones full power of developing the same, subject, of course, to control." 
'To auggest that the Post Office should go through the form of calling the 
Company its agent and then use its own powera over the heads of the 
municipalities in order to give them wayleaves wasabsurd. Having shown 
the practical impossibility of a State system, they were thrown back upon 
only two other sources. One was the local authorities, which he proposed 
should include sanitary districts, thus carrying the telephone system to 
almost every part of the country. Corporations which were unwilling to 
grant wayleaves to a rich and powerful company might be willing to grant 
them to small local companies over which they could have more 
control. With such small companies fair conditions could be imposed, 
and preferences could be guarded against or the refusal to serve 
all alike upon equal terms. That local service woüld supplement 
the National Company's system in very large areas, and would 
have the effect, he believed, of bracing up the Company and making it give 
a better service, even where a municipality itself would not compete or 
allow another company to do so. All that they wanted was to get an 
efficient service and to see, further, that it was fair to the Company, who 
had done a great and useful work. The Government, in this matter, had 
tried to balance advantages and disadvantages, aud they had offered, in 
the Treasury Minute, to purchase the company’s plant, such as was 
suitable and fit, under certain conditions, in 1911, and considering 
that in 1911 they would be under no obligation to buy one penny- 
worth of this plant, that was a very large offer. In addition, 
under certain circumstances, they were going to impose somewhat 
stringent conditions upon municipalities, and there were also other 
proposals which, he thought, formed a large and fair offer to the Company. 
They wanted an efficient service, and it did not matter whether that 
service was given by the National Company or by the mnucipalites for 
other companies, Now, what were the objections and who were the 
objectors to the Goverument proposals? In addition to the stockbrokers 
and lawyers they had the chambers of commerce, which represented the 
larger traders of the country ; but, at the utmost, only 22 chambers out of 
96 had offered any opposition to this Bill. The large traders objected 
because they were getting uncommonly good value for their money. For 
a subscription of £15 in London and £10 in the provinces, they monopolised 
the whole of the exchange and trunk wires ; and for this sum thoy had the 
unlimited right of sending messages, Heasked them to imagine the telegraph 
system of the country worked on that principle. Men in that favourable 
position did not want to, be disturbed. Thus they had one man getting 
£300 worth of messages for £15 to £20 & year. What was wanted was 
to make the service a popular one, open alike to small and large traders. 
It was complained that the trunk wires were crowded ; and he thought 
that they must increase the number of trunk lines. As to the large towns, 
Liverpool] and Nottingham were the only two corporations which had 
memorialised the Government, and it so happened that they were the two 
who were exceptionally well off, having made a good bargain with the 
National Company. But why should these two towns stand in the way 
of other municipalities which had not got an efficient service, and why 
should these big corporations, which were able to hold their own against a 
company like the National Company siand in the way of the smaller 
municipalities which were not so well able to fight their battle with the . 
Company? The only objection taken by Nottingham was that no other 
system than a national system would supply the country districts. He 
did not believe it. He thought companies would supply those districts 
just as well as the State. Liverpvol admitted they had no odjection 
whatever to municipal enterprise in telephones where there was no 
service at the present moment, and no competition with the National 
Company. Well, what an enormous area that was. If the toll 
system were introduced there was no reason whatever why in a 
great number'of towns there should not be just as large a proportion 
of telephone users as in Stockholm, or Geneva, or Berlin. The 
information sent to him only a couple of days ago as to Guernsey 
furnished a remarkable illustration of what municipal enterprise would do. 
They were paying interest on their capital, a Government royalty of 10 per 
cent., and were also building up a sinking fund. Local authorities need 
not start a serviee if they did not want it or i£ they thought it was not to 
the interest of their ratepayers, especially now that they were giving them 
three alternatives. They had in this country their own Post Ottice 
exchanges, but he was bound to say that, owing to Treasury regulations, 
they were not worked as they ought to be. That he perfectly admitted, 
but even so they had been paying a large interest on their capital. It was 
true that the National Company was to a certain extent at a disadvantage 
in that it did not get underground wayleaves, But in Manchester they 
had those wayleaves, and yet there, though the National Company was 
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giving an efficient service, à new company had applied for a licence, with 
the support, he believed, of the Corporation. That did not look as if com- 
petition within the saine area was such a dangerous thing for the munici- 
pality. Then there was another alternative. The local authority might buy 
up the National Company in any area, or—and he thought this was muchthe 
morc likely course — there might be a connection between the service of the 
Company and that of the municipality. The Government were offering 
them every inducement to do that, and the very able manager of the 
National Company had admitted that he did not think there would be any 
practical ditheulty in carrying out such an arrangement. He believed, too, 
that the Company would find it to its own interest to adopt such a course. 
In America, within the last three years, since the service had been made a 
toll one, it had grown by leaps and bounds, and only yesterday he had 
read a statement to the effect that Germany had also introduced the toll 
system, and was  popularising its service throughout the country. 
lt had been urged that under their proposals they did not give 
corporations suflicient time to recoup their expenditure. He thought 
that even 12 years was a considerable time for that purpose, but 
the House must recollect that under the conditions which they were 
offering they would only have to redeem 50 per cent. of their capital by 
1911. They did not regard it as by any means a certainty that 1911 
would see the end of the licences of their new licensees. If nationalisation 
were as unpopular with the Government of that day as it was with the 
present. Government, municipalities would retain the service long after 
1911. He hoped there was no impression that they were anxious in any 
way to take an unfair advantage of the National Company. On the 
contrary, he thought he had shown the House that, if their proposals were 
accepted, that company would be in a better position than they had ever 
been before—they wouid at least he ina much more certain position. He 
asked them to agree to the second reading of the Bill. 

Sir J. JOICEY said he recognised that while the National Company had 
done good work its service was inefficient and certainly inadequate. 
Undoubtedly the Company had to contend with the difficulty of developing 
a new service. Many of the patents were untried, a good deal of the work 
was new to those who had to perform it, and under such circumstances 
some allowance should be made for the Company. He confessed that he 
was astonished at the policy pursued by the Post Office. He should have 
thought that if the Post Office believed competition to bea good thing they 
would have done all they could to develop competition instead of encour- 
aging the National Company to get rid of the only competitors they had. 
He felt there were many disadvantages in the course provided by the Bill. 
It would be to the iuterest of the community that there should be a national 
teicphonic system worked on the same principle as the postal and tele- 
graphic system, but he objected to the Bill because it was not based on the 
report of the Telephone Committee, which distinctly recommended com- 
petition as the best means of extending and popularising the system, and 
that a really efficient Post Office service afforded the best means for 

ecuring such competition. The present Bill did not carry out that 

recommendation. He looked forwacd to the time when the whole tele- 
phone system would have to be taken over by the Post Office, and holding 
that view he thought it would be disastrous to allow municipal authorities 
to have licenses to work telephone systems. The profits realised in the 
large towns ought to go into the hands of the Post Office, so that the 
outlying agricui*ural districts might be developed. 

Mr. GRIFFITH BOSCAWEN said that he could not understand any 
member of the Telephone Committee complaining that the Government 
had not attempted to carry out the recommendations of the committee, As 
to the relative position of the telephone in England and Germany, Mr. 
Hanbury had already quoted figures. 

Sir J. FERGUSSON : They are perfectly ridiculous. 

Mr. GRIFFITH.BOSCAWEN said he could not accept Sir James 
Fergusson's view. The statements were official, made in evidence and not 
contradicted. "The National Company, in their own comparisons, included 
private wires with exchange telephones, which was obviously unfair, as the 
private wire was not a public benefit. The cost of the telephone in 
England was much higher than in most foreign countries. Mr. J. S. Forbes 
put the average cost iu Lond n at £14. The cost in Berlin was £7. 10s. 
In Jutland there were 500 exchanges, and the subscription varied from 
£2. 10s. to £4. Zs. per annum. Why was not the telephone developed in 
our country districts as it was in Jutland! Was it right, fair, or in 
the interest of the publie that the National Company should be left 
with au absolute monopoly, and that the rate for the use of the 
telephone should be determined. not by the actual cost of the service. 
but by the amount of “water” contained in the capital! The real 
strength of the opposition to the Bill came from the statement which 
had been circulated by the agents or friends of the National 
Telephone Company that the promoters were acting in an unfair way in 
asking for this competition, but there was no truth iu this suggestion of 
untairness, The opposition to the Bill came from a variety of sources. 
Some peraons held that municipal trading was a bad thing. It was, how- 
ever, rather late in the day to suggest this objection, because many 
municipalities were now responsible for their gas, water andelectric lighting; 
and his experience showed that as a rule they provided these things very 
well indeed. The telephone was not to be worked by the municipalities 
at a profit. By the provisions of the Bill—which allowed not merely 
local authorities, but the Post Office also, to supplement the present 
inadequate service—-they would cover the country with telephones, The 
proposal to refer the Bill to a Select Committee was the most. transparent 
device for delay ever heard in the House of Commons, aud there was 
nothing which the National Company would more desire. 

Sir JOHN LUBBOCK said Mr. Hanbury seemed surprised that the 
stock exchanges should take so much intereat in this matter. ‘The stock 
exchanges represented the feelings of English investos. As to the 
inetheiency of the present service the only case inquired into was that of 
Glasgow, and tbe Sherif of Perthshire found that the admitted inefficieucy 


of the service in that city was not the fault of the Company, but was due 
to the fact that the municipality refused to allow them the neceasary 
way-leaves. Although the telephone system was much more recent than 
telegraphy, 540,000,C00 messages were last year sent through the telephone, 
as aginst 80,000,000 by telegraph. Comparisons as to the expense of the 
telephone system were difficult, but Sir W. H. Preece had stated that he 
believed that in Germany, although there was no night service, the State 
worked it at a loss. In this country a night service had to be maintained, 
way-leaves had to be paid for, the Government received 10 per cent of the 
gross receipts ; and, lastly, the Company, under existing conditions, had to 
amortize its stock by the year 1911—a circumstance which had restricted 
its expenditure on the upkeep and extension of the system. Notwith- 
standing those disadvantages Sir W. H. Preece had stated in his evidence 
before last year’s committee that this country was before Germany, and 
that the condition of the telephones in Enylaud was very advanced 
indeed. As to the clauses which authorised and encouraged municipalities 
to engage in the telephone business, manufacturers and chambers of 
commerce viewed with alarm the growing tendency of municipalities to 
enter into trading operations. At the present time municipal stocks were 
regarded as safe investments, but if municipalities embarked in thess 
trading and commercial operations they would have some municipal stocks 
which would be very good investments aud others which they would have 
to watch as they watched the stocks of a cnapany which was not 
succeeding. He would touch but lightly on the subject of co. ruption, but 
in New York they had an example which ought to make them careful how 
far they gave rise to temptation. Then there was the questi nof the multipli- 
cation of employ¢s in the service of municipalities. Councillors were directly 
elected by the very people whose wages they would have to determine. and it 
would be almost impossible for them not to pay more than a fair rate of wages 
in those circumstances. In February last the Government promised the 
chambers of commerce that a joint committee of the two Houses of 
Parliament should inquire into this question, but now before that 
committee was appointed they. were prejudging the whole question 
and proposing an immense extension of municpal enteriprise. With 
regard to the proposal of the Government to institute a telephone 
service in London and ultimately to work the whole system he urged 
that the objections to municipalities undertaking this form of trading 
applied with even greater force against the Goverament embarking 
upon it. There was the risk, indeed, he might say, the certainty, 

of loss, which would fall ou the taxpayers generally for the 

benefit of the few who used the telephones. This had happened in 

the case of the telegraph service. According to the last return the country 

had lost £7,200,000 by that service. It was often said that this luss wax 

due to the fact that too much had been given to the private telegraph 

companies in the first instance for the system ; but that was not the case. 

The interest on the money paid to the private companies was £299,000 ; 

the loss on the service last year was £600,000, so that even if the system 

had been handed over to the State for nothing there would still have been 

& loss of £300,000 a year on its working. Resolutions condemning the 

present Bill had been passed by all the principal chambers of commerce, 

and it sheuld be remembered that the members of those bodies were the 

persons whom the measure most concerned. He maintained that the 

telephone was nationalised already. The State received one-tenth of the 

receipts. It gained 4100, 000 a year by the telephone and lost £500,000 a 

year by the telegraphs. Moreover, the gain by the telephone was 

increasing, and the loss by the telegraph was increasing. They were now 

asked to abandon the system by which they protited and to replace it by 

the system under which they lost. The proposals in this Bill were unjust 

and impolitie, and would check both private enterprise and scientific 

progress. He, therefore, proposed, after the second reading, to move that 

the Bill be referred to a select committee. 

Sir J, WOODHOUSE said there was no analogy in their public services 
for the monopoly in the telephone service ; and this monopoly which the 
public never expected should be brought about was unrestricted and 
aggravated, the effect being that telephonic enterprise had bzen retarded 
so that the United Kingdom was only teuth in the great countries of 
Europe in regard to telephonic enterprise. ‘The remedy for this condi- 
tion of things was competition, and the only issue between them was as to 
the nature of that competition. Their first desire was to see the monopoly 
of the National Company broken down, and when competition came the 
effect would be, first, to reduce the charges, and, secondly, to improve the 
service. The best competition that could be introduced was municipal 
competition. There could be no more dithcalty in a municipality working 
the telephone locally and within the area prescribed than in their supplying 
gas and water, and working tramways, all of which they had adwittedly 
done with great advantage to the community. — Municipa'i ies had to 
regard public interests solely : they had no paid board of directors, they 
had a large staff, they could supply a cheaper service, and could extend the 
telephone system as the trade of thecountry demanded it should be extended. 

Mr. C. MCARTHUR said Liverpool opinion was solid and undivided in 
objection to the Bill. The objections had not proceeded from one quarter; 
they came from the chamber of commerce, from the mercautile body, from 
the corporation, the dock board, the shipowners’ association, and even from 
the professional classes. It was said this was a movement of wholesale 
traders to keep the telephone monopoly they had got. This was altogether 
wrong. because wholesale traders were not so narrowininded as to suppose 
that what would benefit retail traders would uot also benefit them. He 
considered the present system should. net continue, but the National 
Telephone Company should be dealt with justly, because, after all. 
they were the pioneers of telephones in this country. In the system 
of the future there must be uniformity and central control. If the 
proposal of the Bill was carried out in its entirety each of the areas 
mapped out would have a separate authority and a separate system. He 
did not think any municipal authority would eater into competition with 
the National Company upon the terms ottered. What, for instance, was 
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the prospect held out to a municipal authority to embark on such a 
scheme? It was that the plant would be taken at a fair market value at 
the time of purchase. What was a fair market value of a system which 
had lost its license to work? Surely it was practically nil. The true 
remedy was the nationalisation of the telephones, and he saw no practical 
difficulties in the wav of the adoption of such a plan. 

Mr. FAITHFUL PEGG said references had been made to stockbrokers 
and the Stock Exchange, and it had been iosinuated that they had had a 
great deal to do with this question lately. As & member of the Stock 
Exchange, he would be glad if the House would take the assurance from 
him that in any line he had taken on this subject he had been actuated by 
public motives. He laid stress on the fact that the high officials of the 
Post Office, in their evidence before the Select Committee last year, stated 
that, in their opinion, the telephone service should be undertaken by the 
Government, and that such was always the view of the department. 
Nothing, indeed, could exceed the absurdity of getting up in large centres 
or country districts a series of different competing bodies all endeavouring 
to serve the public in the matter of telephones. The proper telephone 
service in the future must be a Government service under the control of 
some central authority like the Post Office, established on a uniform 
system, and made as cheap as possible in the interest of the public. There 
was no way out of tne muddle into which the Government had got except 
by a policy of purchase. 

On Wednesday, Mr. A. J. BALFOUR said: I gathered from vesterday's 
debate that in many parts of the House there was a strong objection to 
much of the Government's proposal, and I quite recognise that in a Bill 
of this character we shall be sacrificing more time than we have at our 
dispoeal if we attempt to force the measure against such opposition. I do 
not, however, think that this need be necessarily fatal to the further 
progress of the measure. I suggest that the best course the House can 
pursue is to accept the second reading of the Bill. If that course is 
puraued my right hon. friend would at once move that it be referred to 
the Grand Committee. I think, if the Bill went before the Grand 
Committee, it would go through the different stages without taxing the 
patience of the House or unduly drawing upon the time still at our 
disposal. In my judgment, to discuss this Bill in Committee of the whole 
House is to give up all hope of passing it in the course of the present 
Session. 

Mr. HANBURY said: It is impos-ible to give all the reasons for the 
course we have adopted to-day. I believe that the motion which has been 
made by the leader of the House is the very best way of endeavouring to 
pass the measure this Session. 

sir H. CAMPBELL-BANNERMAN said the House had been taken by 
surprise by the announcement made, but he appreciated the difficulties 
that had arisen owing to the various interests involved and the strong 
opinions which prevailed in regard to the Bill. The Opposition would have 
strongly opposed the reference of this Bill to a committee if they thought 
it would be prejudicial to the interests of the Bill. But he accepted the 
assurance of the leader of the House that that would not be the case. 

The second reading was then agreed to, and Mr. A. J. BALFOUR moved 
that the Bill be referred to the Grand Committee on Trade. 

Mr. H. LABOUCHERE moved that the debate on this motion be 
adjourned, which was agreed to. 

É us Telephone Bill had not been mentioned on Thuraday up to 9 p.m.— 
iD. E. 


ELECTRIC LIGHTING (CLAUSES) BILL. 

On the order for the second rea-. ling of this Bill, on Tuesday, Mr. BRYCE 
end it was a very useful measure, and likely to be of considerable publie 
convenience. He believed that its provisions did not substantially alter 
tho existing Jaw which had been in force for a number of years. 

Mr. RITCHIE said the Bill contained nothing that was novel, but its 
operation would conduce to a great saving of time and cost. 

The Bill was read a second time. 


CENTRAL ELECTRIC SUPPLY CO'8 BILL. 


The Select Committee of the House of Lords, presided over by Lord 
Brougham, yesterday (Thursday), considered the Bill which embodies the 
scheme of the Central Electric Supply Co. (Limited) for the construction 
of extensive works for the generation and supply of electric current in bulk 
to the Westminster and the St. James’ and Pall Mall Electric Supply Cos. 

The counsel engaged in the case was practically the same as that engaged 
when the Bill was before the Select Committee of the House of Commons 
last session. A full report of the proceedings hefore that Committee will be 
found in The Electrician for March 24, pp. 767-768. 

Mr. PEMBER, Q.C. (for the promoters), placed before the Committee 
arguments in support of the Dill, and pointed out that the site on the 
north side of the Revent’s Canal, which, under the Bill, had been selected 
for the works was admirably adapted for the purpose. The Bill was 
promoted in one sense by the St. James's aud Pall Mall and the 
Westminster Companies, and these companies had combined to 
form the Central Electric Supply Co., which technically was the pro- 
moter of the Dill. The two electric supply companies referred to had 
therefore a large interest in the success of the measure. The Westminster 
Company had already three generating stations, and the St. James’ and 
Pall Mall Company two stations. The Regent's Canal site had been chosen 
in order to cheapen the cost of generation, so as to make the supply of elec- 
tricity more accessible to the public and to enable the Company to carry 
on their operations at a spot where they would injure no one. The 
petitions against the Bill haa already been dealt with by Parliament, It 
was complained by the London County Council that if the existing clec- 
tric supply companies were supplied by this company with current in bulk, 
when the time came for the local authorities to purchase their undertakings 
there wonld be nothing to take over but mains, cables and distributing 


apparatus. He urged that the London County Council had itself no right to 
purchase these undertakings, and could not claim to speak for other local 
authorities, who were quite capable of protecting their own interests. 

Mr. EUSTACE BALFOUR, chairman of the St. James's and Pall Mall 
Co. and of the Central Electric Supply Co., gave evidence in support of 
the Bill. 

A question as to the locus standi of the Metropolitan Electric Supply 
Co. arose, and on receiving an assurance that the new powers would only 
be used for supplying the companies named in the schedule with 
electricity in bulk, and not for purposes of competition with existing 
companies, the Committee disallowed the locus standi so far as competition 
was concerned. 

WITNESS said that nowadays it was essential that tenants should be 
supplied with the electric light. In every good-sized house at a good 
rental the tenant would expect to have it. In the future the St. James's 
and Pall Mall Co. and the Westminster Co. would be dependent upon the 
Central Electric Supply Co. for their curreut. Power was undoubtedly 
taken to interfere with the mains of the Metropolitan Company in Mary- 
lebone, but the power was not likely to be used. Power to pass through 
Marylebone was asked for so as to prevent repeated applications to Parlia- 
ment. The price of electricity was regulated by competition, and one of 
the main objects of the Bill was to enable the two companies concerned 
to meet their obligations cheaply. 

Mr. BOULNOIS, M.P., L.C.C., said he was connected with the St. 
James's and Pall Mall and the Westminster Electric Supply Companies. 
and he thought the proposals of the Bill would not be detrimental to 
Marylebone, and would enable these companies to meet their public 
obligations. There would be a considerable saving in the cost of produc- 
tion if the proposals of the Bill were carried out. 

Prof. A. B. W. KENNEDY said he was chief engineer to the West- 
minster Electric Supply Co., which had now close on 5,000 consumers, 
who required over 370,000 lamps. Over 40,000 lamps were added last 
year. At the end of five years their works would be unable to meet the 
demands on then, and if the present proposal was carried out it would be 
two years before they would get any benefit from it. The mains in 
Marylebone would be laid in agreement with the Vestry, and would be 
high-pressure mains. 

Mr. DOBSON, chief engineer to the St. James's Company, said the rate 
of increase of his company was about 20 per cent. per annum. They had 
spare plant at present of 15 per cent., which would enable them to carry 
on their supply until they got a supply from the proposed station. lfthey 
could reduce their present price of 3d. aud get nearer to 2d. per unit they 
would largely increase their business. 

Mr. WORSLEY TAYLOR, Q.C., for the London County Council, con- 
tended that the two companies concerned ought to come to Parliament in 
their own names, and not by means of a third company. The new company 
would nos be bound by any of the provisions which Parliament had 
required to be inserted in the provisional orders of the two companies. 

The Committee then adjourned. 


pP V————————————— 


LEGAL INTELLIGENCE. 


5 ——— A: 
Bristol Tramways Carriage Co. (Limited) v. National 
"Telephone Co. (Limited). 


This case came before Mr. Justice North, in the Chancery Division, on 
Tuesday, and was an action brought by plaintiffs to assert their right to 
restrain the National Company from breaking up streets over which 
plaintiffs’ tramways were laid without having tirst obtained their consent. 

Mr. CRIPPS, Q.C., said the Bristol Tramways Co. had tramways 
worked by electric power and defendants were installing a telephonic 
system in Bristol. The point in the action was whether, under the 
licence granted to defendants by the Postmaster-General, they were 
entitled to interfere with the tramway works laid down in the streets 
of Bristol without first obtaining the consent of the plaintiff company. 
The matter first caine before the Court in August last year, when an 
injunction was granted restraining defendants from proceeding except 
with the consent of the plaintiffs with certain works under, on, or 
over land on which the plaintiffs’ tramways were laid, and which 
the plaintiff company were liable to repair. Later the matter 
came before the Vacation Judge who did not continue the injune- 
tion, but made an order directing the action to be set down at 
once for trial upon defendants undertaking to apply for leave to withdraw 
certain proceedings. The plaintiffs then instituted the present proceedings, 
and when the defendants’ workmen cme to interfere with the tramway 
system the plaintiffs ousted them, and the defendants took out a summons 
torestrain the obstruction. The defendants further undertook that in the 
event of the plaintiffs turning out at the trial to b3 right they would make 
such provision as would secure the plaintiffs would be in no worse 
position than they would have been if the Telephone Company had applied 
to them for their consent before commencing the work. The Telephone 

zompany claimed the right to break up the streets for the purpose of 

laying down the wires under a licence obtained from the Postmaster- 
General, and to lay down wires without the plaintiffs’ consent. The 
plaintiffs’ tramway system extended all over Bristol, and the defendants’ 
telephone system would extend all over Bristol. 

Mr. Justice NORTH : But there is no question of my granting any 
injunction in the present action. 

Mr. CRIPPS said the only thing the plaintiffs now sought was the 
determination of their rights. By the defendants’ licence the Postmaster- 
General, by the powers and authorities vested in him, granted to the 
National Telephone Co. the right to lay down a telephone system, and by 
that licence they had all powers vested in them that were vested in the 
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Postmaster-General under the Telegraph Acts. No question arose as to 
the right of the Postmaster-General to grant such a licence, but the 
question between the parties was as to the nature of the powers so granted 
—whether what the defendants were doing was within the powers 
granted to the Postmaster-General under the Telegraph Acts. They were 
proposing to lay their telephone wires in a way which would interfere with 
the tramways, aud there was no doubt what had been done had interfered 
with the tramways. Under the Acts they were not entitled to lay down their 
Wires under any street, except with the consent of the body who had control 
of such streets, and the Act of 1853 further provided that where any person 
or persons were liablefor the repairof any road or public street, notwithstand- 
ing such roador street wasdedicated tothe pubtic,the consent of the person or 
pereons liable for the repair of such street or public road must be obtained 
as well as the consent of the public body having control of such road or 
street. The plaintiffs contended that they were the persons liable to 
repair the street under the Tramway Act of 1878. That Act provided 
that a tramway company laying down a tramway in a public street should 
be liable for the repair of the roadway between their lines and 18 inches 
on each side. Under the Telegraph Acts the tramway company could not 
take up an obstructive attitude for it was provided that where they 
refused their consent the matter could be referred to arbitration, and the 
arbitrator could make an award which would bind them as if their consent 
had been given. There was nothing in Section 13 of the Act of 1863, 
which took away the right of the person liable to repair the road, the 
protection which had there been given him. Where he was liable he had 
the right to say that the work should be done in a certain way. 

Mr. SWINFEN EADY. Q.C., for defendants, contended that under the 
statutes the defendants bad conferred upon them all the rights that the 
Postmaster-General had with regard to telegraphs. If it was necessary to 
obtain the sanction of the tramway company before putting wires over, 
along, or under a street, then it would also be necessary to obtain the 
sanction of gas companies, water companies, and other persons having 
rights over streets. 

Mr. Justice NORTH: But gas and water companies are not bound to 
keep roads in repair. 

Mr. SWINFEN EADY said they were for twelve months after opening 
them. He had two points: in the first place he said the tramway 
company was not a company liable to repair the road within the meaning 
of Section 13 of the Act of 1863; and, secondly, if they were within it by 
the obligations of Section 28 of the Tramways Act of 1870 they were 
excluded from setting up any claim, for that Act expressly said that 
nothing it contained should abridge the rights of the Postmaster-General. 

Mr, Justice NORTH, in giving judgment, said the question was whether 
the defendants, having obtained the consent of the local authority, were 
bound also to obtain the consent of the tramway company, and that 
depended upon whether or not the company were the persons liable to 
repair the street within the meaning of the Sections of the Act. Under the 
Act of 1865 it was necessary before placing wires under, over, along or across 
a street, to obtain the sanction of the body having control of the street, and 
Section 15 of the Act provided that when any landowner or other persona 
were liable for the repair of any road or public street no person should place 
wires under, on, over, along or across such street except with the consent 
of such landowner or other person in addition. The Act of 1878 also 
provided a means of compelling such person to give his consent. The 
Tramway Act of 1878 provided with regard to that that any tram- 
way constructed under it the owners should at their own expense maintain 
the roadway between the rails and for cighteen inches on either side of 
them. The tramway took up part of the road but not the whole of it, 
and could this therefore be said to make landowners or other persons liable 
for the repair of the road. He did not think they could. Independently 
of that provision there was no obligation upon the defendants to give 
notice to the tramway company, and he did not think that provision 
applied. Under those circumstances he came to the conclusion that the 
consent of the tramway company was not necessary, and therefore 
dismissed the action with costs. 


Eastern Extension, Australasia and China Telegraph Co. 
(Limited) v. Weir. 

This case came before Mr. Justice Bigham in the Queen's Bench 
Division on Wednesday. The plaintiff company sought to recover from 
defendants (as owners of the ss. ‘‘ Oatlands ") damages for injuries done to 
a submarine cable in the Straits of Bali in order to get the ship's anchor 
clear. Mr. Joseph Walton, Q.C., for plaintiffs, stated that his Lordship 
would not be troubled with the case as the parties had arrived at a settle- 
ment, the defendants having consented to judgment against them for 
£500 and costs. Counsel added that the plaintitls bad felt it their duty 
to press the claim as a warning to masters of ships that they must use 
proper care to avoid injuring telegraph cables, in the safety of which not 
only the company but the general public were largely interested. 

Judgment was given for plaintiffs accordingly. 


Hodges v. Woodward Electrical, Storage Battery Co., Ltd. 


This case came before Justices Grantham and Kennedy on Tuesday, on 
defendants' appeal from the judgment of Judge Lumley Smith, sitting at 
the Westminster County Court. 

Mr. ARNOLD STATHAM, in support of the appeal, said the simple 
question was whether or not the promoters of the defendant company were 
liable for the cost of some preliminary tests made of ‘electrical apparatus. 
It was not disputed that the tests were properly made and were of a 
satisfactory character, nor was the amount of the bill contested ; but the 
defendants said that the cost should properly have fallen upon those who 
were promoting the company. These tests were made before there had 
been auy formal meeting of directors, 


Mr. Justice GRANTHAM : Was the company registered ? 

Mr. STATHAM said it was, and that the tests were made after the 
registration of the company. It was quite clear that, In any case, the pro- 
motera were liable with the company, but the company contested any 
liability. A Mr. Shippey, who was one of the promoters of the company, 
wanted to become ita consulting engineer. He induced the company to 
take up these tests, which were very expensive and elaborate tests, and 
premises were hired for the purpose. He invited a number of gentle men 
down, some of whom became directora of the company, and they 
saw what was going on and what was done, and said the teats were 
very satisfactory, and they were very pleased with all they had 
seen and so on; but when they went down they had not the faintest 
idea that it would be suggested that their presence there constituted an 
authority by the company for these tests. Mr. Shippey afterwards sent 
in a report to the company. Really this document was secured by the 
promoters in order to enable them to form the company. The learned 
counsel submitted that on the facts shown there was no evidence that any 
directora of the company gave authority that the company should be 
responsible for the costs of the testa. 

Without calling upon counsel for the other side, Mr. Justice GRANTHAM 
said the sole question before the Court was whether or not there was 
evidence upon which the learned county court judge could have found as 
he had found. His Lordship was of opinion that there was some evidence, 
and therefore the appeal failed and must be dismissed with costa. 

Mr. Justice KENNEDY concurred. 


* 


Rucker v. London Electric Supply Corporation (Limited). 


On the motion of Mr. Fletcher Moulton, Q.C., on Wednesday, Mr. 
Justice Kekewich agreed that this action should not be heard before July 
12. Mr. Moulton pointed out that the action was a long one and a great 
deal of evidence had to be obtained from abroad. 


R. W. Blackwell and Co. v. Greenwood and Batley (Limited). 

On Monday Mr. Justice Bruce resumed the hearing of this action (partly 
reported in our last issue), and after taking further evidence aud hearing 
the arguments of counsel reserved judgment. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week.) 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained. of the Booksellers 
or direct from the Publishing Offices, 1, & and 8, Salisbury-court, Fleet- 


street, London :— 
NOW READY. 


** LABORATORY NOTES AND Fons. "—With the above title we have ready 
the New Edition of & set of 40 Elementary and Advanced Exercises for 
use in Electrical Engineering classes. These have been prepared by 
Ur. J. A. Fleming, and will be found of great service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistante, and to serve as & record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 38. 6d. per 
dozen net; in sets of any three, Is. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 5s. 6d. net. e complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net; or bound in 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price ls. each. 


NOW READY.—The cheaper edition of Dr. J. A. Fleming’s Electrical 
Laboratory Notes and Forms." These cheaper Forms have oak prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to a request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new F 
which differ only from the higher-priced set in being printed on smaller an 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. 

"ELzoTRIOAL TESTING FOR TELEGRAPH ENGINEERS."— By J. Elton 
Young, M. I. E. E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general. 
emy 8vo, fully illustrated. 10s. 6d., post free; abroad ils. 


"THE STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING."—A new work 
by Messrs. H. K. O. Fisher and J. O. H. Darby, with the above title, is 
now ready, price 6a. net; abroad, 68. Sd. This work is intended to Serve as a 
guide to operators vela hog the ipis e ga service, and to those who desire 
bo enter that service, e great cable companies now insist that their 
operators and 0 atnan shall oertain examinations in electrical 
subjects. The book is very fully illustrated. Second Edition now ready. 

“DRUM ARMATURES AND OOMMUTATOBS," by Mr. F. Marten Weymouth, 
also ready. Price 78. 6d. ; abroad, 8s. Prospectus on application. , 

„ SUBMARINE CABLE-LAYING AND Repairing.”—By H. D. Wilkinson, 
M. I. E. E., &o., fully illustrated; price 12s. 6d. 

"PnRAOTICAL NOTES FOR ELEcTRIOAL BTUDENTS."—By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 68. 6d., post free, 

3 Dr. G. Gore. Third Edition. Price 3s., 
post free, 
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„ TTLNOr RIO Motives Power,” by Albion T. Snell contains the 
latest information respeoting the application of electric energy to mining 
and general power transmission purposes, in which the author has had 
much experience. Price 10s. 6d., poet free; abroad, lls. New edition 
ready July I. 

"WIRELESS TELEGRAPHY: SIGNALLING AOROSS SPAOER WITHOUT WIRES 
BY ELkorTRIO Waves.”—By Dr. O. J. Lodge, with many original illustra- 
tions. Enlarged Edition, 28. 6d. net, 2a. 9d. post free. 

** ELECTROMAGNETIO THEORY.”—By Oliver Heaviside Pol. I., 12s. 6d. 
Vol. II., just published, price 12s. 6d. 

„TRE INOANDESCENT LAMP AND ITS MANUFACTURE, "—'This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 8s. 

*'Tup STEAM ENGINE INDICATOR AND INDICATOR DriAGBAMB.,'"— Edited 
and enlarged by W. Worby Beaumont. Price 38. 6d., post free. 

„TH ART or ELEOTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore's book is now ready, price 10s, 6d. post free. 

“Tas MANUFACTURE OP ELEOTRIO Licht CARBONS." — A Praotical 
Guide to the establishment of a Carbon Manufactory Fully illustrated, 
price 1s. 6d. ; post free, 1s. 9d. 

„TH BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEAROR, 1396-97.“ 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 5s., post free; abroad, 5s. 3d. 

“ LOCALISATION OF FauLTS IN ELeorRIo Licht Marns.”—By F. C. 
Raphael. Price 5s., poat free; abroad, 58. 6d. Prospectus on application. 

„% ELECTRICAL ENGINEERING FORMULA,” a pocket-book, by Messrs. W. 
Geipel and H. M. Kilgour; price 78. 6d. ; by post, 78. 9d. ; abroad, 8a. A 
fine large paper edition with wide margins for notes can also be supplied. 
Price 12s. ed. 3 post free, 13s. ; abroad, 13s. 6d. New Edition $n the press. 

„TRW ALTERNATE CuRBENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D. So., F. R. S. New Edition, Price 128. 6d., post free, 
Vol. II., price 128. 6d. post free, is also ready. 

*'ErpsorRIO LAMPS AND ELEoTRIO LIGHTING,” by Prof. J. A. Fleming 
M.A., D.So., F.R.S., is handsomely bound, and full of original illustra- 
tions, designs, initials, &o. New Edition in the press. 

% THIN ELEOTRICIAN" PRIMERS.—In Two Volumes. Vol. I., Theo 
Vol. II., Practice. Price, stout paper cover, 28. 2d. each, post free; clot 
3s. 9d. Single Primers, 3d. each, post free. 

„PRI POTENTIOMETER AND ITS ADJUNOT8": A Universal System of 
Electrical Measurement.—By W. C. Fisher. Fully illustrated. Price ôs., 
post free; abroad, 68. 6d. Digest post free. 

„% Mori POWER AND GEABING FOR ELSOTRICAL MAOHINERY.”—By 


m. Tremlett Carter, O. E., M. I. E. E. Price 12s. 6d., post free; abroad | 


6d. Prospectus poet free. 

„% ARMATURE WINDINGS OP ELEOTBiO0 MaAonINES."—By H. F. Parshall 

and H. M. Hobart. This work has been compiled from notes made by 

Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as 

working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 

illustrations and 65 full-page tables, 80s., post free. 


“The Blectrician" Electrical Trades’ Directory and Hand- 
book for 1899.—The Second Edition of the ** Big Blue Book" for 
1899 is now ready. "The volume contains the large Sheet Tables 
of Electricity Supply Stations and Electric Railways and Tramways. 
The price of the Directory and Handbook remains the same—10s., 
post free 10s. 9d.; abroad, post free, 12s. (United States 13s. 6d.). 


TENDERS INVITED. 
The Great Grimsby Corporation invite tenders for the supply, 
delivery and erection of (1) Lancashire boilers with mechanical 
stokers, (2) engines, dynamos, pumps, steam pipes, &c., condensing 


plant, crane, economiser and tools, (3) storage battery, (4) switch- 


board and motor dynamos, (5) are lam ps, (6) feeders, mains, and arc 
light leads, including all roadwork. Further particulars are set out 
in an advertisement, and copies of specifications, &c., can be obtained 
from the borough engineer and surveyor (Mr. Marshall Petree), 
Town Hall, Great Grimsby. Specifications may also be seen.at, but 
not obtained from, the office of the conaulting engineer (Prof. Alex. 
B. W. Kennedy), 17, Victoria-street, London, S.W. Tenders must 
be lodged at the office of the town clerk, West St. Mary's Gate, 
Grimsby, on or before noon of July 10. 

The Wallasey District Council invite tenders for the supply and 
erection of a 300-kilowatt alternator with engine combined. Further 
particulars are set out in an advertisement, and copies and specifica- 
tion may be obtained from the engineer (Mr. J. H. Crowther), Great 
Float, near Birkenhead. Tenders must bedelivered at tbe offices of 
the clerk tothe Council (Mr. H. W. Cook), Public Offices, Egremont, 
Cheshire, not later than Thursday, July 20. 

The Wallasey District Council also invite tenders for the supply 
and delivery of transformers. Specifications may be obtained trom 
the engineer (Mr. J. H. Crowther), Great Float, near Birkenhead, 
and tenders must be delivered at the oflice of the clerk (Mr. H. W. 
Cook) by Thursday, July 20. Further particulars appear iu an 
advertisement, | 

The Warrington Corporation invite teuders for the supply, delivery 
and erection of the following electric lighting plant :—(a) Water- 
tube boilers for use in connection with destructors, economisers and 
pumps; (b) high-speed engines and direct- coupled continuous- 
current dynamos, balancers and boosters; (c) jet condensing plant, 


with cireulating water pumps, &c. ; (d) steam exhaust and feed pipe 
work; (e) overhead crane ; (f) switchboard and connections; (9) 
storage battery; (A) underground mains and stoneware conduits and 
boxes; (i) are lamps and posts. Further particulars are given in an 
advertisement, and copies of specifications, &c., may be obtained after 
26th inst. at the offices of Messrs. Preece and Cardew, 13, Queen 
Anne's-gate, Westminster, S. W. Tenders (addressed to Chairman, 
Electric Lighting committee) must be delivered at the oflices of the 
town clerk (Mr. J. Lyon Whittle), Town Hall, Warrington, on or 
before noon, Tuesday, July 18. 


The Visiting committee of the Bristol Lunatic Asylum invite 
tenders for the wiring and supply of lamps for lighting the asylum 
by electricity. An advertisement gives further particulars, and 
tendera must be sent to Mr. H. R. Withycombe, The Asylum, Fish- 
ponds, Bristol, not later then 30th inst. 

The Nelson Gas and Electricity commiteee invite tenders for tlie 
supply of an engine and dynamo. Further particulars can be 
obtained from Mr. W. Foster, gas manager, Nelson. "Tenders to 
town clerk (Mr. R. M. Prescott), Town Hall, Nelson, not later than 
July 5. An advertisement gives further information. | 


The Southampton Corporation invite tenders for the supply and 
erection of (d) continuous-current motor boosters, (b) tramway 
switchboard, (c) battery of accumulators and accessories. Specifica- 
tions, &c., may be obtained at the office of the town clerk (Mr. R. R. 
Linthorne), Municipal Offices, Southampton, and a copy of the 
specification may be inspected at, but not obtained from, the offices 
of the consulting engineers (Messrs. Kincaid, Waller and Manville), 
29, Great George-street, Westminster, London, S. W. Au advertise- 
ment contains further particulars, and tenders must be sent in to 
Mr. Linthorne before noon of July 11. 


The Electric Lighting cominittee of the Urban District Council of 
Pembroke (Co. Dublin) invite tenders for the supply and erection 
of plant at the municipal electricity works, Details of the 
committee's requirements are set out in an advertisement elsewhere. 
Specifications, &c., can be obtained at the oftice of Mr. Robert 
Hammond, consulting engineer to the Council, 64, Victoria-street, 
Westminster, London, S. W., on and after Monday next, and tenders 
must be sent to Mr. J. C. Manly, clerk to the Council, Town Hall, 
Ball’s Bridge (Co. Dublin) not later than Friday, July 14. 


The Electric Lighting Committee of the Urban District. Council 
of Rathmines and Rathgar (Co. Dublin) invite tenders for the supply 
and erection of plant at the municipal electricity works. Some 
further particulars are given in an advertisement on another page. 
Specifications, &c., can be obtained at the office of Mr. Robert 
Hammond, consulting engineer to the council, 64, Victoria-street, 
Westminster, London, S. W., on and after Monday next, and tenders 
should be sent to Mr. F. P. Fawcett, clerk to the council, Town Hall, 
Rathmines, Co, Dublin, on or before Friday, July 14. 


The Glasgow Corporation invite tenders for the supply and erection 
of :—(1) boilers ; (2) steam engines (main and auxiliary) ; (3) three- 
hase generators, continuous-current generators, rotary converters, 
ieee and static transformers ; (4) surface condenser, feed pumps, 
circulating pumps, and air pumps. Specifications, &c., can be obtained 
on application to Mr. John Young, general manager of the Cor- 
poration Tramways, 58, Renfield-street. "Tenders to the town clerk 
(Sir J. D. Marwick), City-chambers, Glasgow, not later than Saturday, 
July 22. Further particulara are given in an advertisement. 


The Gl«sqow Corporation also invite tenders for the supply of 80 
electric tramcar bodies. Sample car body and drawings can be seen 
at, and specifications, &c., obtained from, the office of Mr. John 
Young, general manager, Corporation Tramways, 88, Renfield-street. 
An advertisement gives further particulars, and tenders must be 
lodged with the town clerk (Sir J. D. Marwick), City-chambers, 
Glasgow, not later than Saturday, July 22. 

The Barrow-in-Furness Corporation invite tenders for an additional 
engine and generator, with extensions to switchboards and connec- 
tions. Tenders to town clerk (Mr. C. F. Preston) before noon of 
Wednesday, 28th inst. 


The Barrow-in-Furness Corporation also require tenders for exten- 
sions of their electricity works. "Tenders to chairman of electric 
lighting committee, Barrow-in-Furness, by June 28. 

The Vestry of Hammersmith (London) invite tenders for the supply 
of transformers, high or low tension sub-station switch gear, and 
transformer street boxes. Tenders to vestry clerk, Town-hall, 
Hammersmith, not later than 5 p.m. of July 5. 

The Salford Corporation invite tenders for the erection of offices 
and battery sub-station at their new works in Pendleton. Tenders 
to town clerk by 30th inst. 
~ Tenders are invited for wiring and fitting the Central Higher Grade 
School, Hull. Tenders to clerk, School Board offices by 27th inst. 

The South Shields Corporation invite tenders for plant. "Tenders 
to and particulara from clerk by July 10. 

The Havre (France) Municipal Authorities invite tenders until 
28th inst. for an electric lighting installation at the Grande Theatre, 
Tenders to Hotel de Ville, Havre. 
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TENDERS RECEIVED AND ACCEPTED. 
The following tenders have been received by the Southampton 
Corporation for the supply of motor cars aud equipment and electrical 
equipment of lines :— i 


Contract No. 3.—Seven Motor Curs and Equipnunt. 
G. F. Milnes and Co. (car bodies) ..................... £1,350 0 0 

Ditto (* Brill" trucka) ............... 385 0 0 
Westinghouse Co. (electrical equipment 1,693 0 0 

Contract No. 4. - Extension of Shirley Dcpót. 
F. Osman aceepeq!q!d;!d;!d;d ĩð dO „400 0 0 
Jenkins and S aedies penae irois 5,764 0 0 
„CCC du eoo si Pra pea to aside pipi are 3,735 0 0 
Krauss and ... 8468 0 0 
HN DU l etate RE des ... 3,346 0 0 
Contract No. 5.—Electrical Equipment of Lines. 

Macartney, McElroy and Co. (accepted) ............... £2,949 19 4 
Brush Cos r ³ð EEE 4175 0 0 
Crompton and. d at ket eue b RR PREIS 4845 0 0 
Laing, Wharton and Down ww. . "m 3,735 0 0 
R. W. Blackwell and Co. .........ccccccceecceececeecenses 3,261 15 8 
British Thomson- Houston Co. .......... ccce eene 3,224 15 6 
Dick; Kerr and C0, ss 8 5,120 19 11 


The following tenders have been received for carrying out the 
electrical installation at Mr. Chas. Wyndham’s theatre, Charing Cross- 
road, W.C. "Thetender of the Brush Electrical Engineering Co. has 
been accepted, subject to modification :— 


Brush Co. (accepted) £2.959 10 0 E. L. Berry, Harrison 
W. H. Baughan & Co. 8,774 10 0 and Co £3,372 10 0 
Laing, Wharton & Hampton and Sons... 3,311 10 0 
oo Gent 6,1174 10 0 Walsall Electrical Co. 3,305 10 0 
Chas. Peacock & Co.... 4,680 10 0 Foote and Milne 0... 3.254 10 0 
Geo. Stegmann. 3,759 0 0 Roger Dawson 2.945 9 9 
Moody Bros 3,075 17 O Strode & CO 2,724 10 0 
Warburg, Dymond & A. Slatter & Co. ...... 2.674 10 0 
%% m 5,409 10 0 Marryat & Place ...... 2,595 10 0 


The tenders, in all cases, only include stage fittings. 


The Glasgow Gas and Electricity department have accepted the 
tender of J. Younger and Co. for the purchase of old cast iron old 
copper cable, &c.; that of John C. Wilson and Co. for the supply of 
gun-metal castings for twelve months ; the Barrowfield Iron Works, 
for damper gear for the Pollokshaws-road and Port Dundas electric 
power stations ; RU and Co., for carbons ; W. T. Glover and 
Co., for rubber-covered, and lead-covered cables and wires, cables and 
wires (rubber-covered only) and rubber-covered and extra-taped cables 
and wires ; Messrs. Siemens Brothers and Co., for flexible india- 
rubber cables and wires only ; Craigpark Company, for cables and 
wires (rubber covered only) and cables and wires (rubber covered and 
extra taped)—all for Port Dundas station, 


The following firms have submitted tenders to the London County 
Council for the supply of engineers’ goods and electrical stores :— 
John Dickson, Pryke and Palmer, James Gibb and Co., Edison and 
Swan Co and the General Electric Co. 


The Fleetwood Council have accepted the tender of the executors 
of Mr. W. Bradley, for the supply of cast-iron lamp pillars and 
brackets; that of Messrs. Baxendale and Co., for lamps for incan- 
descent street lighting ; Messrs. Drake and Gorham, for the supply 
of arc lamps and pillars; and that of Messrs. Taylor and Co., for wiring 
the town hall, free library, covered market and slaughter-houses. 

The Chesterfield Town Council have accepted the tender of the 
Westinghouse Company for the supply and erection of electricity 
supply works mentioned in our last issue. 


The Shoreditch Vestry have decided to divide between Messrs. 
W. T. Glover and Co. and the British Insulated Wire Co. the contract 
for the supply, laying and jointing of about 12,000 yards of cable in 
connection with the extension of the arc lighting system. The 
quotations submitted by the firms were very close, that of the former 
being Is. 103d. per yard and that of the latter 1s. 11d. per yard. 


The Islington (London) Guardians have accepted the tender of 
Messrs. Frank Suter and Co. for the supply of electric lighting plant, 
&c., for the electric lighting of the Highgate-hill Infirmary at £7,794. 


APPOINTMENTS VACANT AND FILLED. 


The Birmingham Corporation require, in September next, a 
lecturer and demonstrator in electrical engineering and allied 
subjects for the Municipal Technical School. Particulars and forms 
of application from the secretary (Mr. Geo. Mellor), Suttolk-street, 
Birmingham. See advertisement. 

An assistant engineer is required for clectric lighting plant in 
Lagos (West Africa). Further particulars are given in au adver- 
tisement, and applications will be received by the Crown Agent for 
the Colonies, Downing-street, Westminster, London, S. W., by July 4. 
Inquiries may be addressed to the consulting engineers to the Crown 
Agents (Messrs, Preece and Cardew), 13, Queen Anne’s-gate 
London, S. W. = 

The Huddersfield Electricity committee invite applications for the 
position of electrician-in-charge. Further particulars are given in 


THE ELECTRICIAN, JUNE 23, 1899. 


an advertisement, and applications must be delivered to the town 
clerk (Mr. F. C. Lloyd), Town Hall, Huddersfield, by 28th inst. 


The Devonport Corporation require an architectural draughtsman 
in the borough electrical engineer's office competent to prepare plans 
for electricity works building to the design of the borough electrical 
engineer. Further particulars are given in an advertisement, and 
applications must be sent to the town clerk (Mr. A. B. Pilling) on 
or before July 1. 


An iniprover is wanted at the Walsall Electricity Works, also a 
young man for sub-station, battery aud outdoor work. Applications to 
the borough electrical engineer (Mr. Alex. Wyllie). See advertisement. 


A meter fixer and reader is required at the Leyton electricity 
works. Application to engineer and manager, Cathall-road, Leyton. 
See advertisement. 


The Gorton District Council invite applications for the position of 
consulting engineer. Applications to clerk (Mr. Sam. Berry), Town 
Hall, Gorton, near Manchester, by 26th inst. | 


The Doncaster Corporation require an electrical engineer to 
superintend the erection of electricity works under the supervision 
of their consulting engineer. Applications to town clerk (Mr. 
Thomas B. Sugden) by noon of 26th inst. 


The Ealing District Council require an assistant electrical engineer. 
Applications to clerk (Mr. W. Huston), Public Buildings, Ealing, 
London, W., by 26th inst. 

The St. Pancras (London) Vestry require a shorthand and 
correspondence clerk in their electricity and public lighting 
department. Further particulars are given in anadvertisement. Forms 
on application, &c., may be obtained at the offices of the department, 
57, Pratt-street, London, N. W., where applications must be delivered 
not later than Saturday, July 1. 


Mr. Magnus Maclean, M.A., D.Sc, F. R. S. E., at present official 
assistant to Lord Kelvin at the Glasgow Univeraity, and University 
lecturer on physics and applied electricity, has been appointed, out 
of 10 applicants, to the chair of electrical engineering at the Glaszow 
aud West of Scotland Technical College, a3 successor to Prof, Andrew 
Jamieson, 


Mr. H. McN. Sillar has been appointed inspector of works to the 
Electricity and Public Works department of the St. Pancras Vestry. 


BUSINESS NOTICES. 

On the 25th inst. Messrs. Fuller and Co. and the Fuller Wenstrom 
Electrical Manufacturing Co. will remove to 9, Red Lion-court, 
Cannon-street, London, E C. 

Messrs. Crews and Hanford, electrical engineers, are removing, 
on 26th inst, to 11, Blackfriara-street, Manchester. 

Messrs. Harrap, Hewett and Duffield are removing from 34, Queen- 
street, to 5, Budge-row, London, E. C. 

Mr. Carl Quitmann is removing from 17, Jewin-crescent to 
3, Cloth-street, Aldersgate-street, London, E.C. 

The Cruto Incandescent Lamp Agency (Limited) have removed 


from Dock House, Dilliter-street, to 2, Tower Royal, Cannon-strect, 
London, E. C. ; 


BANERUPTCIBS, LIQUIDATIONS, &c. 

In the bankruptcy of Edward Lionel Joseph (late managing 
director of Williamson and Joseph, Limited), the first meeting ot 
creditors was resumed on Friday at Bankruptcy-buildings, London. 
In answer to the Ofticial Receiver, debtor said the amount owing to 
his wife (Mrs. D. M. Josepli) was for money lent to him out of her 
own means for household expenses, and not for anything connected 
with the business, and, a creditor having observed that Mrs. Joseph 
had stated that she had no assets (which the debtor denied), 
the Otficial Receiver remarked that this would be inquired 
into in due course, A creditor stated that during the hearing of the 
petition in the Queen's Bench Division recently forthe winding up 
of Williamson and Joseph (Limited), information, which had been 
filed by the liquidator, was given to the Judge to the effect that a 
large surplus would be coming back into the coffers of the company, 
and would be available for distribution amongst the shareholder 
after the discharge of the liabilities created by the first and second 
debentures and atter paving the creditors of the company, so that there 
would be a value owing to the estate of the debtor in the present 
case, The Official Receiver said the company’s business was being 
carried on by a receiver and manager appointed by Mr. Justice North 
on behalf of the second debenture holders, The statement of debtors 
affairs shows assets of uncertain value, consisting of shares in, and à 
book debt by, Williamson and Joseph (Limited) The meeting 
unanimously agreed to the appointment of Messrs. Rubenstetn, 
Edwards and Poland as a committee of inspection, and of Mr. 
Benjamin S. Dunn, of 10, Coleman-street, E. C., as trustee. 

In the bankruptcy of Geo. T. Godfrey (also trading as Godfrey 
Bros.), electrical engineer, &c., Boundaries-road, Balham, and 40, 
Trinity-road, Tooting, London, S.W., the first meeting of creditors 
will take place on 26th inst., at 24, Railway-approach, London Brida, 
and publie examination on July 6, at the Court House, Wandsworth. 
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A receiving order has been made agaiast B. Wild and J. H. Clarke 
(trading as Wild, Rothwelland Co.), electrical and general engineers, 
Atlas Works, Virginia-street, Southport, on their own petition. 


The discharge in bankruptcy of P. C. Pope, electrical engineer, 
6, Castle-street, Hapton, near Burnley, has been suspended for two 
years. 

The estates of Wilks, Sloan and Co., electrical and consulting 
engineers, 112, Bath-street, Glasgow, and John Lumsden Sloan, as 
sole partner of the firm, and as an individual, were sequestrated on 
16th inst. A meeting to elect a trustee and commissioners will be 
held on 29th inst. at the Faculty Hall, St. George’s-place, Glasgow. 
Claims must be in by Oct, 16. 


T. S. McLaren, electrical engineer, 80, Haymarket-terrace, Edin- 

burgh, will be examined at the Sheriff's Court House, Edinburgh, on 

7th inst. "The creditors’ meeting takes place at 30, St. Andrew's- 
square, on July 7. 


Under the failure of A. G. Inrig, electrical engineer (lately trading 
at Whitepost-lane, Victoria Park, as the Globe Electrical Co.), the 
creditors met on Wednesday at the London Bankruptcy Court, and 
appointed Mr. E. H. Hawkins, 3, Barbican, E.C., as trustee, to wind 
up the estate in bankruptcy. The accounts show debts £1,103, 
against assets valued at £330. Debtor contends that the business 
belonged to the London and District Bank, the petitioning creditors, 
he simply acting as salaried manager. 


Plant for Sale.—By order of the liquidator, Messrs. Bradshaw 
Brown and Co. will sell by public auction on Friday, 30th inst., 
the plant, machinery, loose tools, &c., at the London and Lancashire 
Electric and General Engineering Co.’s premises, Kingsland Green, 
London, N. E. Catalogues of the auctioneers, Billiter-square Building, 
E.C., and Millwall, E, London. See advertisement. 

Winding-up Petition —A petition for the winding up of the 
Chitty Dynamo and Motor Co. (Limited) will be heard in the High 
Court on 24th inst. N 


An Electrically-Lighted Life Buoy.— The Anchor Electric Co., 
of 39, Victoria-street, Westminster, London, have taken up the manu- 
facture of Capt. Meller's electric life buoy, which is designed to 


— m 


supply a buoy that has the means of indicating its presence to those 
in the water in danger of drowning, and at the same time to enable 
those in lifeboats, &c., who go to the rescue, to locate the position of 
those of whom they are in search. Capt. Meller's electric life buoy 
consists of a large cork ring covered with stout sail cloth aud 
provided with an electric lantern mounted on a tubular pole, as 
shown in the illustration. The two incandescent signal lamps fitted 
in the lantern receive their current from an accumulator fitted iu a 
strong metal case at the foot of the pole. The provision of a universal 
joint enables the lantern to remain in an upright position at all times 
and the lantern, not being placed exactly in the centre of the cork 
ring, creates a tendency in the ring to fold into a plane with 
the cross bar, and to readily fix to the sides of vessels. 
The pole of the lantern passes through a cross-bar which is 
connected with the switch of the lantern. A spiral spring is 
inserted between this cross-bar and the lantern-head and tends to put 
the switch “on.” It is, however, prevented from doing so as long as 
the whole apparatus is suspended by its cross-bar, as the weight of 


the former suffices to compress the spiral spring. But the lights may 
be tested while the apparatus rests on its support, and as soon as it 
leaves it and gets immersed in the water the spring acts and the 
light is switched on. The cork ring will accommodate one or two 
people inside, and a number of rope loops are provided for others to 
cling to. The accumulator is of Zerning’s metalloid type. The 
conditions which the battery has in this case to fulfil differ materially 
from those under which accumulators usually work, as here the 
accumulator has only to serve for very few discharges, but it must be 
able to retain its charges for a very long period. It is claimed that 
Zerning’s accumulator fulfils these conditions to a high degree. The 
stem of the lantern is made of a solid drawn steel tube, which offers 
ample protection for the leads which connect the accumulator with 
the lamp. These leads pass first through stuffing boxes in the cover 
of the accumulator before they enter the tube, the lower part of 
which is filled up with a suitable non-conducting material as an 
additional precaution, The lantern proper consists of a stout 
spherical glass vessel. Below the top gunmetal cover an ebonite 
plate is provided, which carries the terminals of the leads from the 
accumulator and also two incandescent lamps with their terminals. 
On the bottom cover an electro-magnetic switch is mounted which 
throws the second lamp into circuit when the first gets unserviceable 
from any cause. Extensive trials have been made with this buoy, 
and amongst other important users are the German Imperial Navy, 
who have bought a number for further trials, It is claimed to be a 
simple contrivance, to require no skill in handling, and to be cheap. 


'Oruto" Lamps.—We have received from the Cruto Incan- 
descent Lamp Agency, of 2, Tower Royal, Cannon-street, London, 
E.C. (sole agents for the Società Cruto of Turin), an advance copy, 
in French and Italian, of the latest price list of Cruto Lamps. The 
list is very nicely got up, and includes illustrations of a number of 
various types of lamps supplied by the agency. There is also a small 
list in English available. 


Refrigerating Plant.—A large, electrically-driven refrigerating 
plant is being installed by Messrs. Harrap, Hewett and Duffield for 
the Birmingham Cold Stores (Limited). 


Workmen’s Compensation Insurance.—We have on several 
occasions called attention to what we consider the excessive charges 
made by the insurance companies who undertake the risks involved 
under the Workmen’s Compensation Act, 1897. The tariff insurance 
offices are themselves climbing down, and there are a number of non- 
tariff houses who undertake these risks at low rates. The Credit 
Assurance and Guarantee Corporation (Limited), of London, are 
offering to take risks at as low as 3s, per cent., and it should be 
remembered that Lloyd’s members undertake these risks at still 
lower rates, 


Railway Guide Books.—We referred last week to the interesting 
publication issued by the London, Brighton and South Coast 
Company, and we have this week to acknowledge the receipt from the 
Great Eastern Railway Co. of a booklet, entitled“ A Channel Fleet,” 
by Percy Lindlev, in which is described the fine fleet of steamers 
owned by the Great Eastern Company, running between Harwich 
and the Hook of Holland, and describing also many of the more 
popular Dutch, German, Swiss and Norwegian tours arranged by the 
company for the season now opening. No more than justice is done 
by Mr. Lindley, either to the comfort and celerity of the Great 
Eastern Company's service or to the attractions of the tours, which 
are described in the booklet. 


„The Art of Advertising."—'This is the title of a work by Mr. 
W. T. Stead, jun.; just issued by Messrs. T. B. Browne (Limited), a 
well-known firm of London advertisement contractors. A judicious 
system of advertising is of vital importance to manufacturers and 
dealers alike; in fact, no modern, up-to-date business house can 
alford to disregard its value. As a nation we are not such experts 
in advertising as our cousins across the water, where “ keeping one- 
self before the public” has almost become a fine art. Mr. Stead 
aptly terms advertising the connecting link between the manufac- 
turer or dealer and the consumer. The book is well written and 
nicely printed, and will well repay perusal. The published price is 
38. 6d. 


Exports of Electrical Apparatus and Material.—The shin 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including ar:t and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from June 14 to 
June 20, with the ports of destination :— 

Argentina—Buenos Ayres, £31. Australasia— Adelaide, £75; Laun- 
ceston, £51 ; Melbourne, £185 ; Otago, £800 ; Sydney, £531 ; Wellington, 
£2,749 (including £1,586 submarine cable). Belgium—Antwerp, £142. 
Brazil—Rio Grande do Sul, £343 (telegraph material). British Guiana— 
Demerara, £1,697 (including £1,666 telegraph cable). Ceylon—Colombo, 
£90. Colombia (Republic of)—Santos, £491 (telegraph material) Den- 
mark—Copenhagen, £4,685 (telegraph material). France—Marseilles, £20. 
Holland—Amsterdam, £55; Rotterdam, £180 (telegraph material). 
Hong Kong—£178. India—Bombay, £325 (including £125 telegraph 
material); Calcutta, £769. Japan—Yokohama, £29. Madeira—£21. 
Russia—Archangel, £98 ; Kronstadt, £600 (telegraph cable) ; St. Peters- 
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burg, £55. South Africa—Cape Town, £449; Durban, £1,730; East 
London, £261; Port Elizabeth, £490. Spain—Gijon, £3,500. Straits 
Settlements —T'enang, £50 (telegraph material); Singapore, £72. Siceden — 
Gothenburg, £21 ; Stockholin, £73 (including £62 telegraph wire). Total, 
£20,546, against £39,623 in the corresponding week last year (June 15 
to 21). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Aberdeen. —The Harbour Board have accepted the Town Council's 
offer to light the harbour electrically, at £400 per annum. This 
aniount does not, however, include material for repairs. 

Alleged Theft of Electric Current. —At the Marlborough-street 
(London) Police Court on Friday, Luigi Armanni, mechanical and 
electrical engineer, Warwizk-court, Holborn, London, was again 
charged with feloniously abstracting and consuming electric current 
belonging to the Metropolitan Electric Supply Co. contrary to the 
Electric Lighting Act (1882). The hearing was adjourned to allow 
of witnesses for the defence being called, defendant being bound 
over in his own recognisances in £50. 

Argentina.—Tlie Allgemeine Elektricitits Gesellschaft has applied 
to the Argentine Government for a concession for the construction 
of a network of underground electric tramways between Retiro and 
Constitution Stations and Once Station and Plazo Mayo, Buenos 
Avres, as well as for street lines to Temperley on the Southern 
Railway. Concessions for underground lines have already been 
gianted to English companies. 


Ayr.— In a recent communication from the consulting engineer 
(Mr. Robert Hammond) it was stated that Messrs. Siemens Bros. 
aud Co. had expressed their willingness to take back one of the sets 
of plant and to allow full contract price for same, less £360 for 33 
years us». The oifer was conditional upon the firm supplying a 300 
kilowatt Siemens-Delliss set. The committee have approved the 
basis of settlement, but have expressed a preference for a 200 kilo- 
watt set, 

Bermondsey (London).—The London Electric Supply Corpora- 
tion have ollered to withdraw opposition to the bill for the 
conlirmation of the Vestry’s provisional order, provided clauses are 
inserted for protecting tbe interests of the company. The Vestry 
have refused to entertain the proposal, as the bill has already been 
through the House of Commons, and has been read a second time in 
the House of Lords. 


Bonchurch (Isle of Wight).—The rival tenders of the Ventnor 
Electric Light Co. and the Local Gas and Water Co., for the lighting 
of the district, are to be considered at a prish meeting. The electric 
lighting company offer to light the district by incandescent lamps, 
at £65 per annum, 


Bournemouth.—The Council propose to light the pier electrically 
for the first time on 28th inst. The Electric Lighting committee 
reported at the Council meeting, last week, that they had considered 
the proposals made by the surveyor for the erection of electric 
lighting and refuse destructor works, and recommended the Council 
to en lorse the scheme. The subject excited considerable discussion, 
and in the end it was referred to a committee of the whole Council. 


Canadian Street Railway Statistics.—We report on another 
page the meeting of shareholders of the British Columbia Electric 
Railway Co., the report of whose past year's operations was given on 
p. 286 of our last issue. The following table gives interesting par- 
ticulara relating to the working expenses, &e., of this and other 
Canadian undertakings whosesharesare dealt inon the London market: 


„of Expenses to 


Company. Receipts. | Expenses. Profi ts. 1 
| 1898-9. 1897-8. 
Montreal Street Railway $1,471,939 $764,834) $707,055 51:95 | 5505 
Ottawa Electric Railway 231,802 159,158 72,643: 68°66 | 67°67 
Toronto Railway ...... 4| 1,210,618, 578,857 651.701 47:81 | 48°81 
London Street Railway 113,811 65,655 48,146 57:69 | 57°66 
Twin City Rapid Transit | 2,170,716 1,019,392) 1,151,525. 46:96 | 53:18 
(Minneapolis& St. Paul) m 
British Columbia Elec. 412,568, 249,768| 162,600 60:57 | 68-01 


Railway Co. | 


Cardiff.— The Electric Lighting committee persist in their recom- 
mendation that the most experienced fitter at the electricity works 
should be engaged on a month's trial as electrician, vice Mr. Philips, 
resigned through ill-health. This matter was referred to at some 
length in our issue of June 9. At the committee meeting on 
Tuesday, Mr. Fox inquired of the electrical engineer (Mr. Appelbee) 
why lie had not acted upon the previous resolution of the committee, 
and Mr. Appelbee replied that he had waited for the Council's 
continuation, In our last issue, we recorded that the Council had 
referred this recommendation back. Eventually the committee 
reallirined their recommendation that Mr. Mellish, the fitter referred 
to, be appointed as electrician on a montlvs trial. 


Chislehurst.— The Council propose to enter into an agreement 
with the local electric supply company for the lighting of the upper 
borough by 65 ineandescent lamps at £3 per lamp per annum. 


Congo Free State.—U nder the concession granted to the Belgian 
company who are constructing the buma-Mayumbe Railway in the 
Congo Free State, the company undertake t5 establish telegraphic 
communication along all its lines at the expense of the Government, 
but the work of the line is to be carried out by the company’s staff 
without Government remuneration, the proceeds of the service being 
revarded as publie revenue. The railway unites a point of the lower 
Congo accessible to ocean-going vessels with a point in the basin of 
the Chiloaugo river accessible to steamers. The line will be about 
90 kilometres in length. 

Croydon. — The Corporation have decided to purchase the under- 
taking of the local tramway company at £50,000. The question of 
the system of traction to be adopted has been deferred. 

Customs Charges.— Under the new Customs law of the Argentine 
Republie (1) clectric wires or cables more than 5mm. in diameter, 
aud plant, apparatus, and implements required for laying under. 
ground cables; (2) generating machinery and mains for the public 
supply of electric light and power; (3) automobiles of all kinds all 
of which now bear a 5 per cent. ad valorem import duty) are charged 
a further 5 per cent. Changes in the Norwezian tariff show that 
the old designation electric motor cars for use on railways” has 
been suppressed and “all motor cars? substituted. The import duty 
on motor cara is fixed at 83. 61. per ewt. Felt used in the manu- 
facture of electrical accumulators 14 classed by the Belgian authorities 
under the heading of“ Produits divers pour l'industrie," and an ad 
vatorem duty of 5 per cent. is levied, 


Dundee.-—The ‘Tramway committee have decided to adopt electric 
traction on the proposed new Constitution-road tramway route. 


Electric Lighting in the City.—A writ has been issued by the 
City of London Electrice Lighting Co. (Limited) against the Corpora- 
tion of London in respect of the contracts and azreements the latter 
has declared to be void. The following circular letter has been 
issued by the company to the shareholders, setting out the case as 
between this Company and the Corporation :— ; 

Your Directors have considered it advisable, for makiug any commu- 
nication to the shareholders, to await the decision of the Board of Trade as 
to the several applications for provisional orders to supply electricity 
in the City of London, The Board of Trade having now decided to grant 
a provisional order to the Charing-Croas and Strand Electricity Supply 
Corporation (Ltd.), your Directors beg to submit the following statement, 
It is the almost invariable practice of the Board of Trade to refuse an 
order if the local authority objecta, and it is practically certain that they 
would not have granted an order, in the present instance, if the Corpora- 
tion of the City of London had opposed. The Corporation did not oppose 
and have, therefore, broken their contract whereby they bound themselves, 
so far as they were able, to give this company the exclusive right of 
private lighting for 21 years. The order granted to the Cbarinz Cross 
Company requires confirmation by Parliainent before it can become etlective 
and such contirmation will be strenuously opposed by your directors. 

It will be remembered that the Commissioners of Sewers had the 
question of lighting the city by electricity before them for many years 
prior to 1890. They decided not to undertake the risk of the business 
themselves, and therefore asked for tenders, which were considered by their 
expert advisers, and the tenders of the Brush Electrical Engineering 
Company and of the Lining. Wharton and Down Syndicate were accepted, 
and contracts were entered into with those companies. In etfect the 
Commissioners decided that the prospects of electric lighting in the 
city were not sufficiently demonstrated to justify their undertaking 
it at the risk of the ratepayers’ capital; the contractors had to take 
the whole risk of the enterprise proving remunerative without any 
guarantee whatsoever as to capital or interest, aud in consideration 
of their entering into contracts contaiuing onerous conditions, the Com- 
missioners granted, so far as they were able to do so, the exclusive right t) 
supply electricity for private purposes for a term of 21 years from the (a'e3 
of the contracts. The conditions imposed by the contracts inelude: 
The lighting of the streets at a price which, from the commencement, bas 
entailed a loss; (^) the setting aside of 74 percent. on certain items of capital 
expenditure to forma depreciation fund; and (e) thecreation of a reservefund 
equal to 5 per cent. of the net revenue in each year before the payment of any 
dividend. These provisions (for the year 1898) were equal to an addition of 
nearly 14d. per unit sold, to the cost of the private lighting. The contrac:s 
were pot to become valid unless the contractors obtained provisional orders 
from the Board of Trade, and such orders were to embody as far a3 possible 
all the conditions of the contracts. These orders were obtained, and your 
directors would particularly call attention to the fact that the terms of 
the contracts, including the exclusive right for 21 yeara, were fully brought 
to the notice of the Board of Trade. A special clause was inserted in the 
provisional orders providing for the transfer of the order to a compazy to 
be formed. The contracts and provisional orders were transferred to this 
company with the consent of the Commissioners of Sewers and of the Board 
of Trade. 

Your directors assert that the capital of the compauy, which amounts 
£1,622,000, including premiums, has been subscribed on the faith of the 
contracts with the Comtnissioners and of the grant therein of the exclusive 
right for 21 years, and that the company has done nothing whatever to 
justify the contracts being set aside either by the Corporation, as sue, 
cessors of the Commissioners of Sewers, or by the Board of Trade. The 
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price of electricity was fixed by the Commissioners at 8d. per unit, subject 
to a provision for reduction after a cumulative dividend of 10 per cent. 
had been paid on all the capital employed in the business. Your directora, 
as you are aware, have from time to time voluntarily reduced the price, 
ra EE that the dividends paid on the Ordinary shares have been 
as follows :— 


. Nil. | 1894 . . . .. 21570 18873 tees 107 
VI Nil. | 1895 ............... 5^, 1898 65 
1895 onenn Nil. | 1896 .............- 7% 


showing an average of about 3'8 per cent. only. Your directors have offered 
to reduce the maximum price to 6d. per unit as from Jan. 1l next. They 
could not possibly reduce the price to 5d. at present without jeopardising 
the payment of a dividend. 

Your directors have stated that they are prepared to negotiate for the 
sale of the company's undertaking to the Corporation upon terms which 
would yield a very handsome profit to th» Corporation, but the Corporation 
have declined to negotiate. 'l'he Corporation have required the company 
to make concessions as though the company had broken their contract, 
and because the company did not concede all their demands (which the 
company con- idered unreasonable) the Corporation have, without regard 
to the injury which will be done to those who have invested their money 
on the good faith of the Corporation, virtually repudiated their contract. 
Your directors maintain that the Corporation werein honour bound under 
their contract, not only to abstain from giving their consent to other 
companies, but also to actively oppose the grant of powers to any other 
company. 

The Corporation have obtained counsel's opinion that the contracts held 
by this company are null and void by virtue of a clause in the Sewers Act 
of 1848. Your directors having obtained from eminent counsel an opinion 
which does not accord with that given to the Corporation, have instituted 
legal proceedings with a view to having the validity of the contracts 
established. If the contention of the Corporation be correct, it would 
follow that almost every contract between the Corporation and any 
company would become null and void by a single member of the Corpora- 
tion purchasing, on the Stock Exchange or otherwise, a single share in the 
contracting company, a position which your directors cannot believe to be 
tenable. The directors do not think it expedient at the present juncture 
to enter into more details as to these matters, but they feel that it is due 
to the shareholders to give them the above information as to the present 
position. 

Exhibition.—An industrial exhibition to be held at Rustchuk 
(Russia) will include an international section for machinery, steam 
and other motors and apparatus of all kinds. Further particulars 
a 1 obtained from the Commercial Department of the Board of 

race. 


Fleetwood (Lancs.).— The Council have applied for sanction to 
borrow £2,000 for electric lighting purposes. 


Grays (Essex).— A site for electricity works has been purcbased 
by the Council, at £1,000. 


Huddersfield.—The Local Government Board has sanctioned the 
borrowing of a further £50,000 for electric lighting purposes. 

The Corporation have decided to apply to Parliament for powers to 
enable the electric traction scheme prepared by the borough engineer 
to be carried out in sections as may be determined ; to construct and 
work tramways, and take tolls thereon outside the borough ; and also 
to authorise the construction of tramways outside the borough 
generally by ineans of provisional orders to be obtained through the 
Board of Trade. 

The minutes of the Tramway committee, presented at Wednesday’s 
meeting of the Corporation, reported that they had approved the 
borough engineer’s report and specifications a3 to the electrical equip- 
ment of the tramways, and it was decided to obtain the opinion of 
Mr. H. F. Parshall upon the plans and specifications at a fee of £105. 
"The minutes were approved. 


Jamaica.—The Legislative Council have passed a resolution 
calling upon the Government to take early steps to obtain the 
opinion of an electrical expert as to converting the Jamaica Railway 
into an electric line, and as to the practicability of utilising water 
power for the purpose of generating current for operating same. 


Laxey-Ramsey Electric Tramway.—This section of the Isle 
of Man electric tramways was opened on Saturday for passenger 
traftic. The system now extends from Douglas to Ramsey, a distance 
of 16 miles, including the Snaefell electrical mountain railway. 
ree track is double throughout, and the whole line is on the overhead 
system. 


Leeds.— A successful trial trip was run on the Boor Lane- 


Headingley electric tramway route on Saturday. The tramway 
department hope to have some cars available for the 29th inst. 


Light 5 connection with the application of the 
London United Tramways (Limited) for an order to construct light 
(electric) railways through Twickenham, Teddington, Hampton Wick, 
to Hampton Court and along Staines-road to Hounslow, we under- 
stand that the company now propose to apply to Parliament for 
powers to construct the light railways in question, 


Llandudno.—It was announced at the meeting or the Council on 
Wednesday, that there was a deticit of £388 on the electric lighting 
account for the past year. The committee anticipate that the profit 


on the present year’s working will be more than sufficient to wipe 
off this amount. 


London County Council —At Tuesday's meeting it was agreed 
to loan the Fulham Vestry £25,000 (on account of a total sum of 
£108,166) for electric lighting work in the parish. | 

London Engineering Contracts.—Some four months ago a 
memorial was presented to the London County Council, asking for a 
reconsideration of their form of engineering contract, as being onerous 
and objectionable to the engineering industry. A report on the 
subject, dealing with the points raised in the course of the memorial, 
may shortly be expected to be placed before the County Council. 


Luddendenfoot (Yorks.) —The Sowerby Bridge District Council 
propose to apply for a provisional order for this district, and they have 


asked the District Council for sanction to the application. This, how- 


ever is not to be given as the Council desire to retain the electric 
lighting powers in their own hands. 


Manchester.—An inquiry was held here on Tueslay into the 


application of the Corporation to borrow £60,000 for equipping and 
furnishing the new technical school. 


The items were made up as 
follows ;—General furnishing, electric lamps and fittings, telephone 


equipment, &e., £6,370 ; mechanical engineering, £17,679 ; physics 
and electrical engineering, £6,710; chemistry, metallurgy, &c., 
£17,282 ; textile industries, £7,000 ; building industries, £1,809 ; 


mathematics and mechanics, £500; printing and bookbinding, 
£1,650 ; and contingencies, £1,000. 

Matril (Spain).—Some time ago a public installation of the 
electric light was contemplated for this town, but the negotiations 
have unfortunately fallen through. The town is very badly lighted. 
‘Trunk telephone communication with the surrounding villages has 
recently been established for a distance of over six miles. 


Middlesbrough.—Sanction to a loan of £36,000 for electric 
lighting purposes has been received by the Corporation. The North 
Eastern Railway Co have asked for terms for supplying current for 
working 20 cranes which they propose to erect at the new Middles- 
brough docks. | 


Municipal Trading.—In the House of Commons on Monday, Sir 
John Lubbock, Bart, M.P., presided over a meeting of members 
opposed to the extension of Municipal Trading. It was resolved to 
urge the House to refer the Telephone Bill to a Select Committee, 
and to ask the Government to appoint a committee to inquire into 
the whole question of Municipal Trading. It was also resolved to 
appoint a committee, with Sir John Lubbock as chairman, and Mr. 
B. L. Cohen as hon. secretary, to watch the course of events. 


Price of Gas in North London.— In his evidence before the Select 
Committee of the House of Commons, on Tuesday, the secretary and 
general manager of the Gas Light and Coke Co. (Mr. J. W. Field) 
stated that one of the causes of the comparatively high price of gas 
was that the competition of the electric light north of the Thames 
was steadily increasing. In the year 1897-98 the electric lighting 
undertakings sold in the company’s area 31 million units of current, 
and the equivalent of that in gas was 3,000 millions of cubic feet, or 
one-seventh of the whole of their supply. What the company had 
thus lost by the competition of the electric light was equal to the 
lighting of the whole of the city of Liverpool, Thecapitalexpendedin 
providing pipes, &c., for the supply of gas to houses which were now 
lighted by e had, of course, become unproductive. It was 
not the fact that the electric light was cheaper. If that had been the 
case it would be used largely in the poorer districts, whereas it was 
chiefly used in the wealthy districts. The electric light had advan- 
tages over gas, such as its greater adaptability for decorative purposes, 
which would appeal to the well-to-do. The Gas Light Company 
were obliged by Act of Párliament to lay down mains along all the 
streets, and to supply any one who wished to be snpplied. 


Private Bill Legislation.—A committee of the House of Lords 
have sanctioned the Bill of the Kensington and Knightsbridge, and 
the Notting Hill Electric Lighting Companies, in the form in which 
it passed through the House of Commons. 

The South Staffordshire Tramways Bill, which is being promoted 
by the British Electric Traction Co. on behalf of the South Statford- 
shire Tramways Co., has been approved by a House of Lords 
committee, "The clusae relating to the POIL of the rights of 
purchase by local authorities was rejected. Mr. Balfour Browne, Q.C., 
ior the promoters, said that they had removed everything from the 
Bill that affected the local authorities, who were now quite satisfied. 
The promoters did not now ask for power to electrically equip the 
tramways, since, with the consent of the local authorities, they could 
do all that was required. Owing to a technical difficulty, there had 
been no power in the general act to lease a tramway, and it was 
necessary to have power to accept a lease of the tramway which the 
South Staffordshire Co, had agreed to grant them. 

A House of Lords committee has rejected the Southport-Lytham 
Electric Tramroad Bill. 

The Greenock and Port Glasgow Tramways Dill, under which , 
powers are sought to enable the tramway company to adopt electric 
traction, was considered by a House ot Commons committee on 
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Tuesday. Evidence was given by Mr. F. B. Lea, district superin- 
tendent for Scotland, and by Mr. S. Helen, engineer of the British 
Electric ‘Traction Co., and others, in favour of the Bill. 


Provisional Order Revocation.—The Board of Trade have 
revoked the Windermere and District Electric Lighting Order (1895). 


Railways in Cuba.—There are 17 separate lines of railway in 
Cuba (including two military lines) and the total length is 1,135 
miles. The shortest line is 24 miles, and the longest 2484 miles. 


Rio de Janeiro.— Messrs. Wm. Reid and Co. have obtained a 
concession for 40 years for erecting electricity supply works in this 
city. The concessionaires propose to utilise the waterfall on the Rio 
das Lages, about five miles from the city, which has a fall of 300ft. 


Royal Alfred Aged Merchant Seamen's Institution.—It is 
gratifying to learn that a generous response was made to the appeal 
ofthe Duke of York at the recent festival dinner of this charity. 
The committee have decided to increase the number of aged seamen 
who, at the coming election, will be admitted to the home at 
Belvedere, Kent, or to the benefits of an out- pension, from 30 to 100. 
Although this will materially reduce the list of candidates there still 
remains 138 deserving cases of destitute seamen between the ages 
of 65 and 85 unprovided for, and the committee earnestly appeal for 
funds. Many of the seamen benefiting by this charity in the past 
and present have been men engaged in cable laving work, and the 
Royal Alfred Institution for many years found firm friends in the 
late Sir James Anderson, the late Admiral Sir George Richards, and 
others whose names occupy a conspicuous place in submarine 
telegraph enterprise. 


St. Martin's in the Fields (London).—This Vestry have decided 
to light the principal thoroughfares in their parish electrically, and 
the St. James’ Vestry has been invited to share the cost of erecting 
and maintaining five arc lamps in the centre of the Haymarket. 


Shoreditch.—Mr. Nathan Moss, J.P., has been elected chairman 
of the Electrie Lighting committee for the ensuing year. 

Mr. H. E. Kershaw, who has been elected to the vice-chair, un- 
successfully attempted, at the vestry meeting on Tuesday, to secure 
the rescission of a resolution preventing any committee chairman 
from serving in that capacity for two years in succession. He 
declared that tlie resolution was aimed at himself. 


Southport.—The annual report of the borough electrical engineer 
(Mr. C. D. Taite) for the year ended March 31 has been presented to 
the Electricity committee. During the period two additional boilers 
were installed, and plans are in hand for extending both the boiler- 
house and engine room to accommodate the new plant which 
must be put down to meet next vear's demand. In the engine 
room the erection of plant of 1,000 I. H. P., with an electrical 
output of 600 kilowatts, is in progress and will shortly be 
completed. The capacity of the station will then be 2,000 J. B. P. 
Extensions of the buildings, rendered necessary by the ever- 
increasing demand for light, are also in hand. Four new sub-stations 
were built and two new feeders from the works to the town were 
laid last summer, The rapid increase in the number of customers 
has rendered necessary the provision of two additional feeders for 
the coming winter. A net profit of £2,027 was earned, avainst £643 
in the previous year. The units sold to private consumers increased 
from 291,277 to 501,025 ; the total units sold advanced from 376,490 
to 589,350, and the net income from £6,350 to £9,119. The total 
Working expenses increased from £2,852 to £3,558. The equivalent 
of over 10,000 8 c.p. lamps were connected to the mains, bringing 
the total to 36,147. 


Tavistock.—A motion to apply for a provisional order made at 
the last meeting of the District Council was ruled out of order, and 
a special meeting is to be called for the purpose of discussing the 
matter. 


Telegraph Tarif to India.—The following letter and memo- 
randum have been received by Mr. John Galloway, chairman of the 
Glasgow Chamber of Commerce, with regard to the movement in 
favour of the reduction of the rates charged for telegraphing to India 
and the East :— : 

Eastern Telegraph Company (Limited), 
Winchester House, Old Broad- street, 
, , London, June 8, 1899. 

Sir, — Referring to our interview of the Ist instant, I now enclose copy of 
a memorandum which has been prepared with regard to the Indian tariffs. 
This memorandum can be freely used, and it has been submitted to our 
partners, the Iudo-European Telegraph Company. 

I can only repeat that these coinpanies are willing to consider any offer 
which may be made to them by the Indian Government for a reduction of 
tariffa and are equally prepared to bear a share of any loss of revenue 
which may be caused by the reduction required.—Yours faithfully, 

J. DENISON-PENDER, Vice-Chairman. 
Memorandum, 

For some years past the companies carrying the traffic between Europe 
and India have been meinorialised to reduce the Indian rate. The com- 
paniex have always expressed their willingness to reduce trariffs whenever 
experience bas shown that a natural expansion of traffic has taken place, 
and is likely to take place, by a reduction of tariff, and have also always 


been, and are now, willing to take a fair share in any reduction of tariff, if 
the Governments concerned would bear a proportion of the actual loss of 
revenue, the companies not only bearing a share of the loss, but under. 
taking the extra expense of carrying any increased traffic. The reasons 
which have influenced the companies with regard to the Indian tariff have 
been as follows :— 

1. The traffic between India and Europe has been shown by experience 
to be a non-expansive one, and the companies consider that it would 
require a very large reduction of tariff to materiaily increase the actual 
traffic carried. The following figures will speak for themselves, The 
tariff was reduced to 4s. per word or July 1, 1886 :— 


Words. Revenue (a). Words. Revenue (a). 
1885. ͤĩ57F 2,158,521 ...... £394,270 | 1892 ...... 2,500,823 ...... £364,196 
1886 ..... 2,153,507 ...... 574,121 | 1893 ...... 2,367,353 ..... 376,237 
1887 ...... 2,154,002 ..... 342,271 | 1894 ...... 2,190,102 ..... 347,728 
1888 ...... 2,110,163 534,129 | 1895 ...... 2,195,916 ...... 558,724 
1889 ...... 2,029,149 ...... 328.490 | 1895 ...... 2, 180, 158. 355.683 
1890 ...... 2,111,456 ...... 538,394 | 1897 ...... 2,370,013 ...... 370.428 
1891 2,250,074 ...... 554,749 | 1898 ...... 2,275,571 ...... 365,019 


(a.) Revenue of administrations owning the telegraph lines between India 
and Europe 

2. In all the correspondence which the companies have had with the 
merchants who are the actual users of the telegraph we have never had a 
single application for a reduction of tariffs, but we have had applications to 
b» allowed to send at a higher rate in order that one person's telegrams 
might have the preference over those of othera. 

5. The perfection to which the system of coding telegrams has been 
brought practically reduces the charge of 43. per word to Indiv to about 2d. 
per actual word sent by the merchant, a figure that cinnot be called dear. 

4. If the traffic were to increase through a reduction of rate, 80 as to 
recoup the companies fer the total loss made, it would necessitate the 
lying of extra calles between Great Britain and India, a single line of 
which could not be laid under a million and a-half of money, aud if this 
large increase took place, the companies would have to face this additional 
expenditure of capital, with the consequent annual charges for interes’, 
maintenance and working. 


Telephone Trunk Line Extension.—King’s Lynn (Cambridge), 
Redruth (Truro), and Settle (Leeds), have been added to the truuk 
line telephone system of the country. 


Valparaiso —A concession has been granted for the construction 
of tramways in Valparaiso to be electrically equipped. The lines 
will run up the Cerro Alezre and other precipitous hills at the back 
of the town. 


Wireless Telegraphy.— The Paris Figaro announces that Signor 
Thomasi, an Italian scientist, has invented apparatus to prevent 
messages sent by wireless telegraphy being intercepted. 


Annual Outing.—The annual excursion of the employés of the 
Incandescent Electric Lamp Co., Brook Green, London, W., took 
place on Saturday last, when a party of about 200, accompanied by 
the managers and heads of departments, assembled at Margate. 
After dinner the chairman remarked that their numbers had more 
than doubled since the first excursion three years ago, and the output 
of the company had increased in a similar ratio. 


PATENT RECORD. 


The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. J. C. CHAPMAN and Co, 
Chartered Patent Agents, of 70, Chancery-lane, W. C., from whom any arad- 
able information in connection with Patents, Designs and Trade Marks may 


be obtained. 
APPLICATIONS FOR PATENTS. 
Nors.—The undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. The namcs within 
parentheses are those of communicators of inventions. When complete spect- 


eat ion accompanies application an asterisk is affixed. 


April 25, 1899. 

8,605. F. S. Dupbczox. London. An improved portable electric rivettiog 
machine. (F. von Kodolitach, Austria-Hungary.) 

8,641. Tug British Tuowsos-HousroN Co. (Limiten). London. Im- 
provements in apparatus for rectifying alternating electric 
currents. (E. Thomson, United States.)“ 

8,651. J. UxswonrH. Liverpool. New or improved safety appliances 
for overhead and other electric conductora. 

8,072. A. Lewis. London. Improvements and relating to electric motor 
carriages or vehicles. 

8,095. C. D. Aug. London. Improvements in converting transformers. 
(La Société Anonyme pour la Transmission de la Force par 
l'Eléctricité, France.) 

April 26, 1899. 

8,726. A. Watson. Birmingham. Improvements in switches for electrical 
purposes. . 

8,775. M. Lachman. London. Improvements in and relating to electric 
incandescent lamp fittings. 

April 27, 1899. 

8,8:0. A. W. STAVELEY and I. II. Parsons, 
in electric signals or indicators.* 


Leicester. Improvements 


THE ELECTRICIAN, JUNE 23, 1899. 


319 


8,840. Tae British TuousoN-HousroN Co. (Lruitep), London. Improve- 
ments in incandescent electric lighting systema. (A. G. Davis, 
United States )* 

8,857. G. HInsch WAN N. London. A new or improved quicksilver electric 
current interrupter.* 

8,875. C. P. ELIzsoN and W. S. NAYLOR. 
lighting trains hy electricity. 

April 28, 1899. 

8,887. W. B. Day. Dublin. Iinprovements in electric traction. 

8,915. R. F. Hatt Birmingham. Improvements in cut-outs, fuse boxes 
and analogous electrical fittings, and in connections for such 
fittinga and other electrical purposes. 

8,949. R. BRI. rIEI Dp. London. Improved starting mechanism for electric 
motors, (T. S. Perkins, United States.) 

8,957. H. Reason and Tug MuruaL ELECTIC Trust (LIMITED). London. 
Improvements in or connected with connecting devices for electric 
conductors. 

8,963. C. F. P. Srenpepacn and H. M. F. Reitz, London. Improve- 
ments in the production of a filling paste or active material for 
the plates of secondary batteries." 


April 29th, 1899. 

W. ScHLOESSER (holder of the firm Kammgarnspinnerei Eitorf“) 
and H. Moknks, Germany. An safeguard against screw loosening 
on electric incandescent lamp shade holders. 

8,990. H. W. Cox. London. Animproved contact breaker for induc:ion 

coils. 

8,995. T. G. Hopcson and E. Bartey. London. Improvements in or 
connected with electrolytic means and apparatus for converting 
metals and metallic ores into oxides or other like compounds. 

9,019. J. FurrERKNECHT. London. Electrical door opener. 

May 1, 1899. 

9,101. J. G. PENNYcuICK and F. W. Barrett. London. Improvements 
in or relating to globes or protectors for electric aud other lighting 
apparatus. 

9,134. F. MovTERDE. 


accumulators. 


London. Improvements in 


8,975. 


London. Improvements in or relating to electric 
May 2, 1899. 
9,209. R. Upton. Improvements in and relating to electric 


arc lamps. 
9212. J. D. F. ANDREWS. London. 


London. 


Improvements in electrie switches. 


9,245. Tue British TRHOMSCON- HOUSTON Co. (LiMiTED) London. Im- 
provements in electric maximum demand indicators, (F. P. Cox, 
United States.)“ 

9,246. Tur British THOMS0O0N-HOSTON Co. (Liurrzp). London. Improve- 


ments in apparatus for measuring electric currents. (W. C. Fish 

United States.)“ 
May 3, 1899. 

. J. G. SrarrEx.. London. Improvements in dynamo electric or 
electro dynamic machines. 

. F. OLDFIELD and J. W. MirLigAN. Birmingham. 
in or relating to electrical sparking plugs. 

. C. OstMann. London. Improved electromagnetic tooth stopping 
hammer.“ : 

9,351. H. H. SrnECKER. London. Improvements in the manufacture 

and production of elements for secondary batteries or electric 


Im provements 


accumulators. 
May 4, 1899. 
9,414. H. Leitner. London. Improvements in controlling electric 
motors and apparatus for that purpose. 
9,424. J. G. B. PETTS and J. BYRNE. London. Improvements in or 


relating to electric arc lamps. 

J. RosEMEYER. London. Improved regulating mechanism for the 

carbon of electric arc lamps.“ 

. J. ROSEMEYER. London. Improvements in electric arc lamps. 

. A. G. STOCKWELL. London. Improvements in electric arc lamps. 

. E. Cantono. London. Improvements in electric telegraphic 
apparatus. (Date applied for under Patents, &c., Act, 1883, 
Sec. 103, Jan. 12, 1899, being date of application in Italy.) 

. E. Cantono. London. Improvements in electric telegraphic 
apparatus. (Date applied for under Patents, &c., Act, 1888, 
Sec. 103, April 13, 1899, being date of application in Italy. 

May 5, 1899. 

. J. T. NinLETT and M. SUTHERLAND. London. Improvements ia 
or relating to electric storage or secondary batteries. 

. SIEMENS BROS. AND Co. (LIMITED). London. Method of con- 
trolling several rotary phase current motors in an electrical 
railway train from one poiut of the train, (Siemens and Halske, 
Aktieu-Gesellschaft, Gerinany.)* 


9,512. C. D. ABEL. London. Improvements in voltaic batteries. (La 
Société d'Etude des Piles Electriques, France.) 
9,522. B. G. LAMME. London. Improvements relating to the distribu- 


tion of electric currents. (Date applied for under Patents, &c., 
Act, 1885, Sec. 103, Oct. 6, 1898, being date of application in 
United States.) 

May 6, 1899. 


9,528. C. W. Hiccs. London. Improved electromagnetic apparatus for 
stopping and starting machinery and vehicles. 
9,581. F. W. SMITH. London. Improvements in or relating to electrical 


devices or apparatus for controlling the pressure of small currents 
for electric lighting. 
May 8, 1899. 
E. B. WEpMonÉ. London. I:nprovements in phase transformers 
and the application of the same to starting inonophase electric 
motors. 


9,607. 


9,606, C. Apaus-RAxDALL. London. Improvements in electric telephony. 

9,616. W. Tomson and Tas “ JacrHo " PATENT AUTOMATIC ADVERTISING 
Lamp Co.(LiurrED). Neweastle-on-Tyne. An improved method 
of displaying advertisements, pictorial or otherwise, by projection 
with lenses and clockwork movement or electric motor. 

9,622. W. D. Ferauson and T. H. McMurray. Belfast. Improvements 
in electrically-heated smoothing irons or the like. 

9,631. THE GENERAL ELECTROLYTIC PARENT Co. (LiMiTED), L. Har- 
GREAVES and W. Stusss. Liverpool. Improvements in or con- 
nected with electrical conductors and anodes for electrolytic and 
similar purposes.* 


SPECIFICATIONS PUBLISHED. 


Nots.—All Specifications can now be obtained at the uniform price of 
8d. each. 


1898. 
9,299. HAckIN d. Overhead trolley wires for electric traction, overhead 
electric cables or other wires. 
9,475. BoARDMAN. Electric arc lampa. 
9,493. Bouur (Herdman). “Starting boxes" or combinel rheostats 


and automatic cut-outs for electric motors. 

CLEMANQON, Rheostats for the graduated control of electric 
resiatance, particularly applicable to the production of theatrical 
luminous effecta. 

BoTToNE. Automatic electric cut-in and cut-out. 

ABBOTT and Bit, Electrical switches. 

THoMAS-DaviES. Enclosed are lamps. 

HookHaM. Electricity meters. 

RErcH. Electric check clocks or alarm signal apparatus. 

UnqvHaRT (Actiengesellschaft für Fabrikation von Broncewaaren 
und Zinkguss vorm. J. C. Spinn and Sohn and von Romocki). 
Electrical ignition apparatus for gas burners. 

LANDGREN and Horm. Method of producing foot-plates for 
electrotypes, stereotypes and the like, and foot-plates thus 
produced. 

Sowny and MuwsLow. Electrical fuses and cut outs chiefly 
applicable to the bridge fuse. 

Hucues. Automatic prepayment mechanism for controlling the 
supply of electricity or gas. 

LrigH. (Sprague.) Systems of electrical control for elevatora. 

MznscH. Chemical composition intended for the manufacture of 
mantles or blocks for use in electric arc lamps. 

BARTENSTEIN, Reflectors chietly designed for incandescent electric 


9,511. 


10,245. 
10,483. 
10,616. 
10,818. 
11,282. 
11,320. 


11,396. 


11,609. 
11,962. 


12,016. 
12,190. 


12,191. 


lamps. » 
12,431. Preston (Gould Coupler Co.). Apparatus for the production of 
electricity in railway carriages and other vehicles. 


COMPANIES' MEETINGS AND REPORTS. 


tee 
Callender's Cable and Construction Co. (Limited). 


The annual general meeting of this Company was held yesterday at the 
offices under the presidency of Mr. H. DRAKE. 
Mr. H. L. MANNING (the Secretary) read the notice calling the 


meeting. 

The CHAIRMAN said that the shareholders would doubtleas consider 
the report and accounts a3 satisfactory. The business had very largely 
increased during the past year and was still increasing. It had been 
neceasary to expend additional capital upon the erection of a new factory 
at Erith which had proved very remuneratlve. They would not have 
been able to carry out the work they had done unless they had had the 
additional plant and machinery of the new factory. The Directors’ report 
(set out below) shewed the financial result of the operations for the past 
year, and the way in which the Directors proposed to deal with the profits 
for the year. The Directora intended to ask the shareholders at an extra 
ordinary meeting to follow to sanction an increase of capital by £200,000. 
This capital would not be issued all at once, but from time to tims as 
cireumstances required. It would be necessary to make certain alterations 
in the Articles of Association, in regard to the better keeping of the 
accounts of the Compauy. He then moved the adoption of the report and 
accounts. 

The motion was carried unanimously. 

Mr. T. O. CALLENDER (Managing Director) said that the Company 
had gone on steadily and without any check. Its success was unpre- 
cedented, and they had contracts in 102 different towns, and were «doing 
work all over the world. They were doing large works in London and in 
many important provincial towns, and had extensive lighting contracts 
with South America. Their works were the best in England. 

At the extraordinary meeting which followed resolutions were approved 
increasing the capital of the Company, and altering the articles of 
association as indicated in the chairman's remarks. 


The report of the directors states that the accounts for the year to 
Dec. 31 last show a balance credit of £46,840. 6s. 7d., from which must be 
dedueted interest on debentures, £4,050 ; dividend on Preference shares, 
£1,577. 178. 1 l.: and appropriation for depreciation of machinery, plant, 
&e., £5,000, leaving an available balance of £36,212. 9e. 6 J. The directora, 
therefore, recommend a dividend on the Ordinary shares at the rate of 10 
per cent. per annum, clear of tax (being 10s. per share}, whereof 5s. was 
paid on Nov. 1, 1898, leaving 5a. per share to be now paid, absorbing 
£10,000: a bonus of 53. per share (taking £5,000) ; reserve, £15,000 ; 
carrying forward £6,212. 9s. Od. The total payments on the Ordinary 
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shares for dividend and bonus for the year 1898 will, therefore, be at the 


rate of 15 per cent. per annum. 

The plant and premises have been maintained in a thorough state of 
efficiency, and the cost of renewals and repairs has been debited against 
the year’s profits. An entirely new additional factory has been erected, 
and a considerable sum has been expended on plant and machinery therein. 
No advantage was, however, reaped in 1898 from that expenditure, as the 
first section of the new factory was only occupied early this year, and the 
most important part was only available for work a few weeks ago. The 
directors are satisfied that the advantages in decreased cost and increased 
speed of production fully justify the expenditure. 

The business transacted in 1898 was again much in excess of that in 
previous years, and continues to increase in a most satisfactory way, the 
contracts in hand at the present time exceeding half a million sterling in 
amount. 

It is evident to the directors that if full advantage is to be taken of the 
prosperity which the Company now enjoys, the mean of production at 
Erith will have still further to be enlarged, and it may be necessary to take 
up other branches and new applications of cable work. The contracts 
which the Company now undertakes necessitate the use of considerable 
floating capital, and, notwithstanding the recent issue of Preference shares, 
the directors are of opinion that it is desirable’ to increase the capital still 
further. They recommend that power should be taken for the creation of 
20,000 new Preference shares and 20,000 new Ordinary shares (both of £5 
each), to be issued from time to time as the directors may find necessary. 

The directors, whilst referring with so much satisfaction to the great 
prosperity of the Company, acknowledge the unwearied zeal with which all 
the staff have worked in order to secure such results, and without whose 
co-operation they could not have been attained. 


Nernst Electric Light (Limited). 


The statutory general meeting of this Company was held on Wednesday, 
Sir HENRY MaNcE, C. I. E., presiding. 

The CHAIRMAN, after some remarks relative to the formal character of 
the meeting, said : We have been fortunate enough to obtain the services of 
Dr. Recklinghausen, who has worked for a considerable time with Prof. 
Nerust, and, therefore, we have suited ourselves with the most competent 
man we could find to assist us in the development of the Company's lamp. 
Of course, it would have been possible to have manufactured lamps at once, 
but we feel that it would be a bad policy to rush into the market with a 
lamp that had only just emerged from the laboratory stage. We have, 
therefore, set ourselves carefully to work in order to make ourselves 
thoroughly familiar with the lamp, and we have been couducting a long 
series of experiments in order to test the life of the filaments and to 
discover what is the most suitable lamp to put on the market. We have 
designed various patterns of lamps, both for street lighting and indoor 
use, as well as what is called the poor man's lamp. When this 
Company was formed, it was thought that the chief use of the Nernst 
lamp would be for street lighting, but, as the result of experimenta 
made duriug the last two or three monthe, we have found that we can look 
forward to introducing the light for extensive use in connection with 
indoor lighting. There was a great deal of adverse criticism of the 
Company when it was brought out. It was said to be retrogressive, and 
that it was a mistake to go back to the days of matches. Well, the lamp 
that we now have is lighted without any match at all, and we can manu- 
facture both indoor and out of door lamps which do not require the 
assistance of any match to light them. When we commenced operations it 
was expected that we should be chiefly competing for outdoor work; but 
I do not think there is a more elegant lamp than the Nernst on the 
market at the present. time, and I have every confidence that it will be 
extensively used indoors. We have a lamp intended for military purposes, 
as well as the other lamps. The smallest that we have yet made is 
a 10 c. p. lamp. In every case the consumption of current is just one-half, or 
less, than that of the present Ediswan lamps. We have been considering 
the desirability of acquiring some claim to the English rights. Negotia- 
tions have been going on with that object for some time, and although 
mattera have not yet advanced to the stage at which I am able to make a 
definite announcement, I may say that the Directors have every hope that 
they willbe able to conclude such an arrangement as will prove advantageous 
to the shareholders of this Company. The Board have taken care to protect 
the Company's rights throughout its sphere of operations. The Company is 
protected by means of, at least, one patent in the following countries :— 
Argentina, Brazil, Cape Colony, Chili, India, Egypt, Hong Kong, Jamaica, 
Mexico, Natal, New South Wales, New Zealand, Rhodesia, South Australia, 
the Straits Settlements, the Orange Free State, the Transvaal, Tasmania, 
Venezuela, Victoria, and Western Australia, leaving still to be decided 
Ceylon, Japan, and the Mauritius. It wil thus be scen that, 
in addition to the countries named in the prospectus, the Directors 
bave applied for patents for Rhodesia, the Orange Free State, 
and Costa Rica, and the two former have been already granted. 
I do not know that the time has yet arrived when I can make 
any declaration as to the Board's policy, We have senut out appli- 
catious for information to all parts of the world, and we hope soon to 
receive replies which will guide us as to the class of lamp which we must 
manufacture for the different countries in which we hope to do business. 
Of course, the voltage and the size of the sockets differ in various 
parts of the world, and the Board consider it prudent to fortify them- 
selves with all the information that they can get on. these points 
before commencipg to manufacture the lamps. It haa not vet been 
decided whether we shall manufacture in this country or in Holland. A 
great deal would depend on the attitude towards ua of the English 
company, but |. have no doubt that we shall make an arrangement which 
will: be satisfactory to both parties. We have already had otfers from 
German firms to supply us with as many lunps as we may require during 


the coming autumn, but it will be a question of price. We are already 
making a few hundreds of lamps, and these you see in the room are some 
we have manufactured. We are making the lamps as perfect aa possible 
in every detail, so that they cannot be improved upop. We have been 
working hard to finish the lamps installel in this room, and I may tell 
you that they were only finished this morning. After you have examined 
them ] think you will agree with me that the averae criticism about the 
necessity of matches was not at all justified. We have thought 
it advisable to appoint, as managing director, Mr. Bernard M. Drake, who 
is a gentleman well-known in connection with the electrical industry, and 
I do not think that we could have made a better choice. 

Mr. B. M. DRAKE said that he was a practical and commercial 
electrician, and when he took up the duties of Managing Director the 
firat thing he had to devote himself to was to see that the staff were 
working out the lamp to meet the practical requirements, and also that 
they were making machinery which would be suitable for manufacturing 
the lamps in large quantities, Up to the time the Company was formel 
the lamp had been in a more or less experimental stage, aud although 
the experts advised the Board that they had tested the filaments 
long enough to satisfy themselves that the invention was gool, 
nothing had been done to turn out the parts as interchangeable 
and to make them ready for use in the market. The heaters 
had been entirely re-designed, and the lamp now tock only six 
seconds to light automatically. Moreover, the various parts of the lamp 
were in such a form that he had no hesitation iu saying, as a practical 
engineer, that it was good enough to entirely cut out the ordinary carbon 
incandescent lamp. They had not yet reached finality, but they had gota 
lamp which would work at 14 watts per candle-power, and last 500 
hours, and which had a heater that would light in eix seconds. A 
conference had been held at Berlin of representatives of the various 
Nernst lamp concessionaires throughout the world. Mr. Swinburne 
and he at:ended it as reprentatives of this Company, and after many 
hours of negotiation a protocol was drawn up by which it was arranged 
that there should be a free exchange of patents among the different conces- 
sionaires. He need hardly point out that this would enable them to get 
their invention into practical ebape in a shorter time than would otherwise 
be possible. Considerable attention had been given by the Board to the 
subject of street lighting, and he might say that one of the advantages 
that they claimed for the Nernst lamp was that it could be used with the 
existing lamp-posta. 

A SHAREHOLDER inquired the cost of the lamps! 

Mr. DRAKE said that they had not had time to go into the exact cost, 
but he hoped that they would be able to make the whole thing for about 
a shilling. What they would sell it at would be another thing. 

Mr. COTTAM wished to know if the lamps were being sold in England 
at the present time. 

The CHAIRMAN stated that the English patents were not in possession 
of the Company as yet. They could use the lamps from 50 volts up to 
500 volts, and from 50 c.p. to 500 c.p. 

Mr. JAMES SWINBURNE referred to the various criticisms which 
had appeared in the technical press. One of the first things the 
press called attention to was the existence of the Jablochkoff patents, 
and many papers seemed to think that the Board had over- 
looked them. He could assure the sharcholders that the Jablochkof 
patents were carefully looked into, as well as many others, before 
any action was taken by the Board in connection with the Nernst lamp. 
But, of course, an editor, or assistant editor, who sat in his chair, and had 
a great many things to attend to, obviously knew a great deal more about 
new inventions than the men who gave up their time to studying them, 
and pledged their reputation as to their success. It was a question of 
morality, in dealing with limited liability companies, that nothing should 
be stated in the prospectus that could not be supported. He thought, 
however, that the morality should apply also to the other side, and 
that the technical press should be honest and painstaking in what they 
xaid with regard to new inventions, It was very easy to criticise a com- 
pany in an off-handed way and make statements which could not be 
supported. Another criticism made was that the Company’s patents 
could not be worth anything, because the Allgemeine Elektricitäts- 
Gesellschaft of Berlin had written down its patents to a mark (1s.). 
The general practice of the Allgemeine was to write down its patents 
to a mark and, of course, that did not mean that it put no value on its 
patents. It should be borne in mind, however, that the Allgemeine 
was not in the same position a3 this Company. It was the largest 
manufacturing company of incandescent lamps in Germany, and, of course, 
could not be supposed to be too anxious to introduce the Nernst lamp, 
which would cut out their own business, Then the technical press referred 
to the cost of platinum as being prohibited, but it never seemed to occur 
to the writers to ask how much it would be. As a matter of fact the cost 
was included in the rough estimate of the manufacturing price which Mr. 
Drake had given. He hoped to see their lamps sold this autumn, but he 
thought for many reasons that they should look to the real commercial 
busiuess of the Company to commence in the autumn of next year. The 
worst thing the Company could do would be to send out lamps that were 
imperfect, or caused any sort of failure, and it would be an even werse 
thing to be overwhelmed with orders which they could not fill. 

Mr. COTTAM asked whether the Company had sufficient scope for 
operations in other countries, excluding England. 

Mr. DRAKE said yes. The demand was greater than they could fill 
during the next few years. 

The CHAIRMAN said à quotation. had been applied. for, but some 
slight alterations were needed in the articles of association. When that 
had been done they were informed there would be no difficulty in 
obtaining a quotation. 

The proceedings terminated with a vote of thanks to the Chairman, 
proposed by Mr. H. J. BARBER and secouded by Mr HOWELL. 
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Davis and Timmins (Limited). 


The first ordinary (statutory) general meeting of this Company was held 
on Tuesday at Winchester House, Old Broad.street, E. C., under the 
presidency of Sir Henry C. Mancer, C. I. E., the Chairman of the Company. 

The SECRETARY (Mr. S. J. Edwards) having read the notice convening 
the meeting, the Chairman said: This, as you know, is our statutory 
meeting. convene] in compliance with our articles of association, There 
is no resoluti n to put to the meeting, and I have very little to say, but 
that little ia, I think, encouraging. The Company, as newly constituted, 
has not been in existence long enough to enable us to declare an interim 
dividend, although our trading balance is, I may say, a very satisfactory 
one I have no doubt there are amongst you some gentleman who were 
associated with this undertaking when it was a purely private company, 
and who probably know move about Davis and Timmins than I do 
myself; but to those who have not been associated s9 long with 
the Company, I may say that I do nət coma amongst you altogether 
as a stranger. I have had the pleasure of kaowing some of the 
gentlemen connected with the management for a great many years. I 
remember the business when it was conducted in the neighbourhood of 
Hatton-garden, and when I visited the works I always came away with 
the conviction that it would be necessary very soon to have more room. 
Then came the change to York-road, and it ia no exazgeration on my part 
to say that there is no floor space in the factory at York-road the 82 of 
the table before me which is not occupied by material or machinery. It 
became evident to the managers that another move was necessary to enable 
them to keep pace with the times and also with their customers—that is 
to say. to execute their orders promptly aud it was thought desirable to 
appeal to the public for additional capital to enable them to have a fresh 
factory elsewhere. That brings me to the time of the issue of the prospectus. 
Now prospectuses, as a rule, do not err on the side of modesty, but [do think 
that this one is an exception to the general rule. Anyone reading the 
accountants’ certificate might imagine that the great prosperity of the 
firm in the last year or two has been due to one special branch of the 
business, viz., the bicycle trade; but that is not the case, and, as evidence 
of this, I may tell you that although the bicycle trade has not, perhaps, 
been so brisk as it was a few years ago, our returns for the first five months 
of this vear are £1,000 higher than they were last year, which was, up to 
that time, the best we had had. You will thus see that the statement of 
Mr. Davis in the prospectus that January and February were better than 
any corre:pondiog months is more than borne out. Our first official act, 
I think, a'ter the formation of the Company was to issue an illustrated 
catalogue showing the manufactures of Davis and Timmins. I mention 
this because I am sure you will be pleased to learn that the result of 
this issue was the immediate addition of about 30 firms to eur already 
long list of customers. Our next duty was to look out for a sutable site 
for our new fa:tory, and that, I can as: ure you, has been a ta-k of no 
small difficulty. Ground in and about London is being rapidly snapped 
up. and it was after considerable trouble that we fixed upon a site in the 
neighbourhood of Wood-green. We have purchased there about 1] 
acres of ground at a cost of about £1,800, and I have much pleasure in 
reporting that the agreements were signed to-day and the money paid. 
I have said before that it is necessary we should keep pace with the times. 
I mean by that that we should be in possessiou of the newest and Lest 
machine’ y in order to enable us to compete on advantageous terms with 
all competitors. We thought it desirable to send a deputation, consisting 
of your managing director (Mr. Davis} and Mr. Fester (the works 
manager) who is also a director, to Germany, to one of the best 
factories in the country, in order that they might see what 
advances had been made in the automatic machinery, on which we 
so much rely, They spent several days there, and the result 
has been that we have placed orders for upwards of £3,000 worth 
of rnachinery for our new factory. ‘They had every facility given them 
to see what had been done abroad, and the plans of our new factory will 
be to a great extent based on the lines of the factories abroad, which have 
proved great successes. I may say that we rely on no particular branch 
of the engineering trade; we are universal providers, aud work for all; 
so that even if there were a temporary depression in one branch of the 
trade, I do not think that we should be materially affected. Of the 
capital that was offered when the prospectus was issued, £5,090 of 
Ordinary shares remain unissued. Of course, we have no requirement 
for the money at present, and the shares will be reserved for future 
emergencies. The money which is to pay for the land and the 
erection of the factory has, as a temporary measure, been placed 
on deposit account. In conclusion, I may mention that the closer acquain- 
tance I have formed with the business during the last three months 
convinces me that we have a progressive ,sound and valuable property. 
We are fortunate enough to have with us - aud I trust we shall have their 
services for many years—the nien who created the business, and that, I 
think, is one of the best points in connection with the Company—that we 
are not a new company starting, but one which has gone on as regularly as 
possible, and we have been earning, I feel convinced, very handsome 
profits since we took it over on March 28th. I have nothing further to say, 
but if there are any questions shareholders would like to put I shall be 
pleased to answer them. 

Mr. SNOW remarked that the address of the Chairman was a very 
satisfactory one. The Directors had becu in oflice only five months ; but 
they were able to state that there had been an advance on the earnings of 
last year. He might say that he was connected with the old Company 
from the very first. From the outset, under Mr. Davis, they paid 10 per 
cent. dividend, which was increased right up to 50 per cent., and he, 
personally, received several times over the amount of money he invested 
in the undertaking. When the Chairman stated that in the first. five 
months of this year the returns had exceeded those of the corres- 
ponding period he felt convinced that the profits also were satis- 


‘altogether to about another 26 miles. 


factory, because he knew the careful system upon which the 
business was conducted. He agreed as to the importance of retaining 
in the management the men who hade made the business such 
a3 Mr. Emile Davis and Mr. Foster; for he had never met men who 
exercised more care in any undertakings they took in hand. They were 
engineera who were thoroughly well up to their work, and knew well. how 
to carry it out. He hoped the success that had marked the operations of 
the old company would be continued in the present. 

An extraordinary general meeting was then held. 

The CHAIRMAN, in moving the resolution, said the Directora were 
applying ;to the Stock Exchange for a special settlement and quotation, 
and some slight alterations were required in the articles of association. 

Mr. SNOW seconded the resolution, which was carried unanimoualy, 
and a vote of thanks to the Chairman and Directors concluded the 
proceedings. 


Mexico Electric Tramways (Limited). 


The directors’ report for the period from 13th April, 1898 (the date of 
the registration of the company), to 31st December, 18¢8. states that after 
payment of interest, a protit was earned in the year 1898 of $141,463.75, 
which, at exchange of 2s., equals £14,146. 6s. 6d. The directora in the 
Mexican company resolved to transfer 5 per cent. of this profit to 
reserve, and to carry forward the balance to 1899. The effect of this 
action is that the English company does not receive iu its revenue 
account credit for any dividend on the shares in the Mexican 
company, but the retention of the profits in Mexico strengthens the 
company's financial position, and this is most desirable in view of the 
„ equipment of the main line of the tramway which is now taking 
place. 

The tramway system taken over by this company comprised about 150 
miles tramway track of single line, operated partly by steam and partly 
by animal traction, running through the city of Mexico and tbe various 
suburbs, and carrying an annual gross total of about 22,000,000 passengers, 
and earning about 31,800,000 iu gross traffic receipts. During the past 
seven months the earnings have cons derally increased aud the expenses 
have proportionately diminished. The earnings for the seven months t» 
December 351, 1898, were $1,079,815, and the expenditure $646,285. 
The return for the eleven months to April, 1899, show earnings 
giving an average monthly profit of about 368,000, or an annual protit 
of about £81,000 sterling, which, after payment, of iuterest charges 
on Debentures of £56,000 per annum, would leave a profit of about 
£25,000 per annum available for distribution to shareholders. 
Tais result must be considered as extremely gratifying, as the increase has 
tiken place during the time of actual reconstru»tion of a portion of the line. 
Already about 10 miles of electric track have been completed, and it is 
anticipated that hy the first of next year electric traction will be employed 
on the two main suburbs and through the principal section of the town, 
in all about 25 miles. Further extensions have been authorised, amounting 
Later on the conversion to elcctr' c 
traction will be proceeded with in fresh sections of the system. <A great 
increase in tratlic is looked for on the first opening of electrie traction. 

Extremely satiafaetory relations have throughout the year cxisted 
between their local representatives and the authorities in Mexico, and tlie 
zeal and energy of the company's staff have largely contributed towards 
placing the affairs of the company in their most advantageous position, 
both as regards its present and future prospects. 


BRISTOL WAGON AND CARRIAGE WORKS CO. (LIMITED).—In the 
directors’ report for the half-year ended March 31 it is stated that, the 
growth of the works having overtaxed the motive power, the directora 
considered the best and inost economical method of meeting tha 
difficulty, and decided upon laying down an electrical installation 
to work and light the whole of the works and leave a margin for 
future developments. They believed the alterations would result in 
a considerable saving to the company. At the meeting it was state! 
by Mr. A. Fry that it had been decided to put down an engiue of 
400 H. P. in a central position, and to drive all the tools iu the shops, 
some of which were a considerable distance away, by motors actuated from 
the central dynamo driven by this large engine. The result would be that 
they would do away with a great deal of waste power by the driving of 
long lengths of shafting ; and the company would make a very good 
interest upon the money expended. Up to March between £6,000 and 
£7,000 had been spent, and whea the whole scheme was completed the 
cost would be about £35,000 more. 


BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LIMITED).—A share- 
holders’ meeting was held on Monday. The chairman (Mr. R. M. Horne- 
Payne) exprexsed pleasure at meeting the shareholdera with a dividend 
which, although small, would be, it was hoped, the forerunner of better 
things. Of the various extensions and improvements mentioned in the 
prospectus, all the surdler matters had been completed. The terminal 
buildings at New Westminster and Vancouver bad been finished, and the 
sites were in central and suitable positions. The water-power irs'allation 
at Victoria was not completed as speedily as had been hoped, but 
all the ditliculties had, apparently, been mastered. Measures were 
under consideration for hiniting the consumption of water. They 
had the right for à certain minimum rent of using 4,000,00) gallons of 
water daily from the Falls of Coldstream at Victorian. but they were not 
able at present quite to carry their load with the 4.000.000 gallons. The 
Directors were, therefore, considering the advisability of installing a 
storage battery, which would enable the company not only to work below 
the minimum, but also leave a substantial balance in hand to be used 
when their business increased. 1n regard to the protit and loss figures, he 
knew that there had been some disappointment because the dividend 
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recommended was only 4 per cent. per annum, and that it was proposed to 
distribute only £8,000 of earnings. What appeared to be a substantial 
profit in the case of other undertakings was not so satisfactory ae regarded an 
electrical enterprise, owing to the fact that the machinery so soon required 
renewing. The Directora, therefore, had to see that the capital was kept 
intact, and they had to save from profits sufficient to replace the machinery 
when the existing machinery was worn out. Although the fares from Van- 
couver to New Westminster had been reduced by 20 per cent., the earnings 
were well maintained, and their loss by the fire last September at New 
Westminster was practically nil. The lighting branch of their business was 
very satisfactory. On March 31 last the number of lights connected was 
52,640, showing an increase since July 1 last of 4.650. As soon as the new 
machinery was installed, which would be about next September, it was 
hoped that the company would be able to undertake a large additional 
amount of business; and that a considerable saving in expenses would be 
shown. The general outlook ir British Columbia was distinctly good. 


CHADBURN’S (SHIP) TELEGRAPH CO. (LIMITED).—The first annual 
meeting was held at Liverpool on Tuesday. The chairman (Mr. W. 
Chadburn) said that during the year they had had to pay extra attention 
to organisation, and there had also been extra expenses which they did 
not look for in any succeeding year. The extensions aud improvements 
at the works had been completed, and they were pretty well prepared to 
cope with almost any amount of work which might present itself. The 
orders in hand at the beginning of this year were 50 per cent. in advance 
of those which they had on April 1, 1898. 


NEW COMPANIES, STATUTORY RETURNS, &. 


— — 


GALLOWAYS (LIMTTED).— This company was registered on June 13, 
with a capital of £300,000, in £10 shares, to adopt an agreement with 
Galloways (Limited) and its liquidator, and to carry on the business of 
boiler-makers, mechanical, electric, hydraulic and general engineera, brass 
founders, coppersmiths, millwrighta, suppliers of electricity for the 
purposes of heat, power or light, electric and other motor car buildera, &c. 
The subscribers, with one share each, are C. J., W. J., Edward N. and 
Arthur W. Galloway, Sir R. Mottram, W. E. Norbury and C. Rought. 
The first directora are :—C. J., E. N. and Arthur W. Galloway, Sir 
R. Mottram, W. J. Galloway, M.P., W. E. Norbury and C. Rought. 


MOSES EADON AND SONS (LIMITED).—'This company was registered 
on June 12, with a capital of £150,000, in £1 shares, to acquire the 
business carried on under the style of Moses Eadon and Sons, and to carry 
on the business of steel manufacturers, boiler makers, machinists, elec- 
trical engineers, &c. 

NEWCASTLE-UPON-TYNE AND DISTRICT MOTOR CAR CO. (LIMITED).— 
This company was registered on June 10, with a capital of £10,000 in £1 
shares, to carry on the business of motor car proprietors, carriage, car, 
tram, &c., manufacturers and dealers, electrical and general engineers, 
founders, &c. The number of Directors is not to be less than three nor 
more than five. 


NEW ITALY ELECTRICAL CO.—The undertaking of Signori Giorgi, 
Arabia and Co, of Rome, with branches at Milan and Naples, has been 
converted into & limited liability company, with a capital of 50,000 lire 
(with power to increase to 100,000 lire). Signori G. Giorgi and A. Arabia 
act as managers. 


B. RHODES AND CO. (LIMITED).—This company was registered on 
June 10, with a capital of £10,000, in £1 shares, to carry on the business 
of mechanical and electrical engineers, founders, machinists, &c. 


ROAD AND TRAMCAR ELECTRIC TRACTION CO. (LIMITED).—This 
company was registered on June 14, with a capital of £12,000, in £1 
shares, to acquire auy patents aud rights, to manufacture and deal in any 
machinery and implements, and to carry on the business of electric and 
other tramway proprietors. ° 


ST. HELENS CABLE CO. (LIMITED).—This company was registered on 
June 8, with a capital of £50,000, in 4,200 £10 shares and 4,000 £2 shares, 
to acquire and take over a3 going concerns both or either of the businesses 
of William Jamea Glover and C». and Hanchett and Co, (Limited) ; to 
enter into agreements with Mesara. B. B. and W. J. Glover; with Mr. 
George E. Heyl-Dia aud Hanchett and Co. (Limited), aud to carry on the 
business of cable and wire rope manufacturers, &e. The subscribers are: 
J. Crook, J. Hamill, H. Rawlinson, W. Oppenheim, J. T. Wright, H. S. 
Oppenheim and J. C. Wood. The first directors are: —W. J. Glover, George 
E. Heyl-Dia and three others to be appointed by the debenture holdera. 


SOCIETA ITALIANA PER INDUSTRIE ELEITRISCHE (SPEZIA).—A 
company with this title has been registered for the purpose of constructing 
an electric tramway and erecting electric transmission works in Spezia. 
Amongst the founders are the Helios Co. of Cologne, Signor G. Colombo 
of Milan, and the Marchese de Nobili of Spezia. 

W. R. SYKES INTERLOCKING 8IGNAL CO. (LIMITED).— l'his company 
was registered on June 12, with a capital of £100,000, in £1 shares, to 
acquire the business carried on as Sykes! System of Interlocking Railway 
Signals and Points, and to carry on the business of a signal manufacturing, 
telegraph, telephone, and electrical aud mechanical power company. 

UNITED KINGDOM TRAMWAY, LIGHT RAILWAY AND ELECTRICAL 
SYNDICATE (LIMITED). — This company was registered on June 1, witha 
capital of £20,000, in £1 shares, to carry on the business of tramway and 
light railway proprietors, electric light and power contraztors, motor-car 
manufacturers, electricians, electrical aud mechanical engineers, suppliers 
of electricity, &c. The subseribers are: J. Allison, T. L. Nottage, H. 
Leonard, F. B. F. Millard, W. H. Lawley, H. S. Spashett, and I. S. Munns. 


The first directora are: Major Hector Tullock, R. E., C. B., W. E. Kenway 
and S. R. Blundstone. 


WILSONS AND MATHIESONS (LIMITED). — This company was registered 
on June 8, with a capital of £115,000 in 6,000 £5 Preference shares, and 
85,000 £1 Ordinary shares, to acquire from Charles Wilson and Sons and 
Mathieson, Wilson and Co., certain factories and premises in Leeds, and to 
carry on the business of engineers, machinist, tool makers, electrical 
engineers, &c, 


AFRICAN DIRECT TELEGRAPH CO. (LIMITED). —The annual return to 
May 24 has been filed. The nominal capital is £300,000, in £10 shares. 
23,600 shares have been taken up and paid for in full. 


ALTRINCHAM ELECTRIC SUPPLY CO. (LIMITED). —According to the 
annual return to May 9, the nominal capital is £50,000, in £1 shares; 
25,000 shares have been taken up aud paid for in full. 


NEW GENERAL TRACTION CO. (LIMITED).—The annual return to 
May 22 gives the nominal capital as £370,000, in 50,000 Preference and 
24,000 Ordinary shares of £5 eich. 30,000 Preference, and all the Ordinary 
shares, have been taken up. The Ordinary are considered a; fully paid, 
and £5 has been called and paid on the Preference. 

SYNDICATE OP ELECTRICAL ENGINEERS (LIMITED).—The annual 
return to April 10 has been filed. The nominal capital is £10,900, in 1,900 
Ordinary and 100 Founders’ shares of £5 each. 1,002 Ordinary and all the 
Founders’ shares have been taken up, the Founders’ being considered a3 
fully paid. £4 has been called and paid on the Ordinary shares. 


WEST COAST OP AMERICA TELEGRAPH CO. (LIMITZD).—The annual 
return to May 23 has been filed. The nominal capital is £132,520, in 
53,008 shares of £2. 10s. each. 45,000 shares have been taken up, all being 
considered as fully paid. 


WESTERN AND BRAZILIAN TELEGRAPH CO. (LIMITED).—The annual 
return to May 24 has been filed. The nominal capital is £1,500,000, in 
66,871 shares of £15 each, and 66,258 shares of £7. 108. each. 64,269 £15 
and all the £7. 10s. shares have been taken up. 

WOOLWICH DISTRICT ELECTRIC LIGHT CO. (LIMITED).—The annual 
return t» June 13 gives the nominal capital as £25,000, in £1 shares; 
12.000 sharea have been taken up, of which 2,881 are considered as fully 
paid ; £1 bas been called and paid on 9,116. 


CITY NOTES. 
— — 

MEMORANDA. —Bank rate 3 per cent. (since Feb. 2, 1899). Price of 
silver 273d. per oz. (June 22). Consols (21 per cent.) 1078 —107j for 
money, 1074 107 for account; 23 per cent. 102$—1024 (June 22). 
Stock Exchange Settling Days: Consols, July 5; Stocks aud Shares 
Continuation Days, June 27 aud July 11; Ticket Days, June 28 and 
July 12; Pay Days. June 29 and July 13 ; Mining Share Carry over Days, 
June 26 and July 10. —— 


ACCRINGTON TRAMWATS.— On Monday the shareholders of the 
Accriugton Corporation Steam Tramways Co. approved the agreement 
for the sale of the company's undertaking to the British Electric Traction 
Co. for £55,000. A principal condition of the purchase is the extension of 
the present lease, and for this purpose the opposition of the local autho- 
ritie3 affected has to be overcome. 

AFRICAN DIRECT TELEGRAPH CO. (LIMITED).—The coupons due 
July 1 on this company’s Four per Cent. Mortgage debentures to bearer 
will be piid on and after that date at Parr's Bank (Limited), Bartholome w- 
lane, E. C. The debenture register will be closed from 24th to 50th inst., 
inclusive. 

BRAZILIAN SUBMARINE TELEGRAPH CO. (LIMITED).—The coupon: 
on this company's second issue of Five pər Cent. debentures, falling due 50th 
inst., will be paid on and after that date at Parr's Bank, Limited, Bartho- 
lomew-lane, E.C. 


EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH CO. 
(LIMITED).—An interim dividend for the quarter ended March 31 last of 
2s. 6d. per share free of tax is declared, payable on July 15. The share 
register will be closed from July 7 to 14 imclusive.— The coupons due on 
this company's Five per Cent Australian Government Subsidy debenture: 
will b» paid on and after that date by Messre Barclay and Co., 54, 
Lombard-street, E.C. 

GALLOWAYS (LIMIT&D).—Applications have been invited, this week, for 
£100,000 Four per Cent. First Mortgage debenture stock, aud £67,000 
£10 Five per Cent. Cumulative Preference shares in this company. 

HAMPSTEAD ELECTRIC SUPPLY CO. (LIMITED).—The transfer books 
of the 5 per cent. Preference shares of thia company are closed from the 
22nd to the 30th inst. inclusive for the preparation of dividend warrants. 


MEXICO ELECTRIC TRAMWAYS (LIMITED'.—Coupon: (No. 2) of the 
Five per Cent. debentures of this company, due July 1, will be paid a* the 
offices, 55 and 56, Bishopsgate-street Within, London, E C. 

PACIFIC AND EUROPEAN T&LEGRAPH CO. (LIMITED). —The coupons 
on thia Company's Four per Cent. Guaranteed debentures, due for payment 
on 30th inst., will be paid on aud after that date at Par;'s Bank, Limited, 
Bartholomew-lane, E.C. 

STOCK EXCHANGE NOTICES.—Tne Stock Exchange committe has 
been asked to appoint a special settling day in 7.0CO fully-paid £1 shares 
(Jos. 1 to 7,000), of the A'/goorli« Power Syndicate (Limited), and also 
to allow 6,600 Vendors’ Five Per Cent. £5 fully-paid cumulative 
Preference shares (Nos. 1 to 6.600), and 6,60) Vendors’ £5 fully-paid 
Ordinary shares (Nos. 1 to 6,600) of the 7elryraph Manufacturing Co. 
(Limited), to be quoted in the Official List. 
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ELMORE REORGANISATION.—The shareholders in the various Elmore 
companies (Elmore's Patent Copper Depositing Co., Elmore's Wire Manu- 
facturing Co., Elmore's Foreign and Colonial Patent Copper Depositing Co., 
and Elmore's American and Canadian Patent Copper Depositing Co.) have 
now before them particulars of the scheme for the formation of Elmore's 
Trust (Limited) and the English Electro-Metallurgical Co. (Limited). On 
the 29th inst. there will be held at the Cannon-street Hotel, London, E.C., a 
meeting of the shareholders in all the above four companies, and Mr. A. S. 
Elmore, who has conducted the amalgamation negotiations to a successful 
issue, will explain the details of thescheme, the main features of which are as 
follow :—Elmore'a Trust is to have a nominal capital of £400,000 (£50,000 
in Preference and £350,000 in Ordinary shares), and the Trust is respon- 
sible for the liabilities of the four original Elmore companies above- 
mentioned. The English Electro-Metallurgical Co.'s capital is £700,000, 
divided into £300,000 Six per Cent. Cumulative Preference shares 
(preferred as to capital and dividend) and £400,000 Ordinary shares, 
all of £1 each. After paying Preference dividend the Ordinary 
are entitled. to 6 per cent., and the remaining profits are divi- 
sible equally over the entire share capital of the company, 80 
that practically both classes of shares rank alike for dividends. 
Elmore's Trust will hold £333,335 in the English company (£100,000 
Cumulative Six per Cent. Preference shares and £233,555 Ordinary 
shares), or nearly one-half of the tótal capital and assets. The 
English company will own all the. patents, processes, and improve- 
ments of the Société Francaise d'Electro-Metallurgie, working the Elmore 
processes in France, and of the late Monsieur Secretan, for all countries 
except France and Russia. A contract has been entered into whereby the 
English company and the French company will closely co-operate to their 
mutual advantage. Upon its £353,353 of shares in the English company 
the Trust effecta a loan of £125,0C0 secured by a mortgage at 5 per cent., in 
order to satisfy the debts of the four original Elmore companies, amounting 
in all to about £118,000. "The Trust is to issue to the original Elmore 
shareholders, in exchange for their present certificates, ita own fully 
paid-up shares, This exchange will give the existing Preference share- 
holders of the Copper company and of the Wire Company two £l 
Cumulative 10 per cent. Preference shares of the Trust for each £2 
10 per cent. Preference share in the old companies, whilst the Ordinary 
shareholders of the four companies will get one £1 Ordinary share 
of the Trust for each original £2 Ordinary share in the Copper, the Wire 
and the American companies—except that in the case of the Foreign and 
Colonial Co. (whose assets are of comparatively smaller intrinsic value), 
their £5 priority and founders' shares will get Ordinary shares in the 
Trust equivalent to £l. 7s. 6d. per share, provided the priorities and 
foundera agree to share alike, which is a queetion for them to decide 


amongst themselves. It will be seen from the above brief digest of an 
elaborate scheme that a definite proposal is before the shareholders, having 
for its object the rehabilitation of the Elmore companies, and it is to be 
sincerely hoped that the shareholders in this undertaking will find in the 
project some adequate return for their much-tried patience. 


LESLIE AND CO. (LIMITED).—During the week this firm of electrical 
and sanitary. engineers, &c., has invited subscriptions for 10,000 Six per 
Cent. Cumulative Preference £5 shares. 


WEST LONDON AND PROVINCIAL ELECTRIO SUPPLY CO. (LIMITED).— 
This company bas been inviting subscriptions for 60,000 Preference 
shares and 40,000 Ordinary shares of £1 each. The share capital of 
the company is £150,000, divided into 80,000 Cumulative Six per cent. 
Preference and 70,000 Ordinary shares of £1 each. The directorate 
includes Mr. T. H. Brooke-Hitchiug (chairman), Mr. W. B. Esson (who will 
act as managing director), aud Mr. J. Courthope Peache (consulting engi- 
neer to Messrs. Davey, Paxman and Co.). The company has been formed 
to acquire certain rights to supply electric current in Chiswick and 
Aberystwith. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


No. | AGGREGATE. 
ue [XE Pj ws oem 
4 N or Dec. 
1899 E | £ £ £ 
Birmingham Tramways. June 17 | 4,552,-- 607 23, 95,208 |+ 8,019 
Blackpool Corporation.. | ,, 15 550/+ 217, 11 4,754 |+ 1,396 
Blackpool and Fleet vood „ 17 698 24| 8,709 iis 
Bradford Corporation... , 18 | 552. | 44| 13,088] .. 
*Bristol Trame & Carriage; ,, 16 2e ph 530} 24| 66,131 |+ 4,192 
City & South London Ry.| ,, 18 99i- 75 25| 26,017 |+ 
Dover Corporation ...... „ 17 189 P 57 11 1,973 zn 
Dublin United ........... „ 16 1,189,4 448 24 17,960 |+ 6,351 
*Glasgow Corporation. „ 17 10,007 41697 .. . .. 
Liverpool Corporation 
Aigburgh Vale Route | „ 10 688 7| 3,419 
Dingle Route „ 10 155 30 13,561 .. 
Princo's Park Route... „ 10 390 21 7,255 ids 
Liverpool Overhead Rly.) „ 18 | 1,496 + 55 25 54,582 |- 921 
“Sheffield Tramways.. „ 18 | L344|- 147 24 30,289 |+ 6,790 
*South Staffs. Trams. .... „ 16 641: 32 24 15,170 + 689 
* Partly electrical. 
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ELECTRICAL COMPANIES' SHARE LIST. 


| | 
| AMOUNT | LAST Price RATE PER | BUSINESS DONE 
pe A A or DIVI- NAME, WEEK'S PRICE Wednesday, CENT. DIVIDENDS DUE, | DURING WEEK 
‘| SHARE. DEND. JUNE 14. June 21. YIELDED. | ENDING JUNE ?1. 
l - = ——— 
| 
TELEGRAPHS. 
£s. d. Highest | Lowest 
£124,400 100 4%  |*African Direct Telegraph 47 Mort. Deb. (rəd) =.. 101 105 101 105 817 6 | January and July .. ex de 
25. 10 es Amazon Telegraph ....——.—.—-—————-—-——- H 8 4 - June and December.. ne T 
4195,000 100 5% Do. 5 per Cent. Debentures... - 90 85 90 5 12 4 = P E 
£875,562) | Biock 15,0 Anglo-Amerleeann 22244441 -~<= 63 60 63 519 6 | Feb., May, Aug., Nov. : 
£1002,240| Stock 80/0 Preferred 22 == se == == ~e =— s =— = = ~ m -~ 111} 1124 12 118 A E 10 us 11%} 1114 
£3.062,940| Stock | 18/9 Di DA LL seri ap QUEE ox qal Ss Od mn 121 14 | 12 12} o1 e 12 2 
2^5,151 10 8/0 Brazilian Submarine a =w a sa r 15} 16 154 16 47 6 Mar., June, Oct., De 153 15,5, 
£75,000 100 5% |* Do. 6 per Cent. Debs. (2nd Series, 176 .. 119 114 | 110 14 4 7 9 | June and Decem^er sS € 
10,000,000| $100 $13 | Commercial Cable Capital Stock —— .— 18 192 | 188 132 4 3 4 | Jan., Apr., July, Oct. | - 
1,886,141] Stock 4%  |* Do. 4 per Cent. Debenture Stock 104 106 104 1c6 815 6 * $ 1054 a 
16,000 10 8/0 Cuba Submarine Ordinary (Deferred) ? 10 9 10 8 0 0 februsry and Augt st 93 2 
6,000 19 10/0 Do. Preference 10 per Cent. 184 19} 18, 19} S37 * ‘a + à 
13,981 B 2/0 Direct Spanish (Ordinary) = -- b | 5 4 00 April and Ostober .. ES S: 
6,000 5 5/0 Do. 10 per Cent. Cumulative Preference ... 94 Ig 9] 10} 4765 8 » 5 =a we 
£30,000 50 2 | Do. 4 per Cent. Debentures .... = = = 102% 1062 102% 105 6. 7:6 January and July S; ^) 
60,710 20 /0 | Direct United States Cable 2—......—..——- a: 113 2 11} 12 5 8 4 | Jan. Apr., July. Oct 12 11 
£120,000 100 44% Direct West India Cable 44% Reg. Deb. (red) .. 102 105 102 105 47 v June and December.. ^ a 
£4,000,000| Stock 5% Eastern Ordinary me = =e =e =e -< =e == == = mo - 16; L0 1638 168 4 819 | Jan., Apr., July, Oct.| 1673 1654 
£1,795,000| Stock 84^ 84 per Cent. Pref. Stock .......... 10) 10, 100 104 BT 4 " "n 192 100 
21,482,268 Stock 4% Do. 4 per Cent. Mort. Der. Stack (red.) 113 12 ! Us 122 8 5 7 May and November " —* 
,900 100 52 * Do. s per Cent. Debentures, 1899899 101 164 101 104 417 4 | February & Augus Pe xà 
250,000 10 6/6 Bastern Extension 2—-—-—-—--—---.. 5. 164 17 16} 16} 4 8 7 | Jan., Apr., July, Oct 133 164 
£320,000 | stock 4 Do. ( per Cent. Debenture Stock m ..... 120 124 120 121 8 7 February & Augusti 2 * 
£16,200 100 5 * Do. 5 p. c. (Austin. Gov. Sub.) Deb. 190 (reg.) 130 104 10) 101 41417 4 January and July . na d 
£04, 100 52 | Do, (Bearer) -a a= as ve so = ~— a o ew — ~ ~ 101 104 101 104 417 4 " " ee 2 
£17,400 100 5%  |*Hastern and S. African 6 p.c. Mor. Deb.,1900(reg.) . 100 104 1 1 106 417 6 " 26 “= = 
£24,500 100 5% Do, Gear er!! „4“ 101 101 10? 10 i 417 6 " " re oie 
£300,000 100 42 |" Do. 427 3 Debentures, 1909 103 106 103 106 817 8 Febru & August P i 
£2 0,000 26 47 Do. 4% Mauritius Sub. Debs. (red.) 1021 105% 102% 106 815 2 | May and November si E 
130,297 10 2,0 Globe Telegraph and Trust.. = -= = = =s == =. = 113 12 114 12 4 5 6 Jan., Apr., July, O st. 113 113 
180,042 10 2/0 Do. 6 per Cent. Preference .......... 154 16 154 6 3 5 0 à e 15}! 154 
150,000 10 15/0 Great Northern of Copenhagen 2 se 319 82] 31d 8: 817 0 | January and July .. "n | > 
£92,600 100 417 Halifax & Bermuda Cable 44 71st Mort. Deb.(red).. 101 10. 101 104 4 710 * m- * 
17,000 2b 87/6 Indo-European se =s «s = = wee = =m ao m we ee ess 57 63 56 49 8 May and November ii » 
£100,000 100 6% London Platino-Brazilian d per Cent. Debs., 1905. 10) 112 109 112 5 7 6 March & Septemoor = v 
£100,000 100 1% Pacific & European Tel. 4% Guar. Debs.(red) ...... 10 108 106 18 814 5 June and December sa - 
11,889 8 80 Reuter’s a «= =æ =æ as =o ene em « 7 8 7 8 5 0 0 | April and October 25 = 
3,881 4100 Cert | 6% &ubmarine Cables Trust me «= =e =s = = =s == == == = » 131 188 13) 185 497 S| X 
16,609 10 . West African Telegraph .. = = =. == «— == = — -. ~ i: 2 33 24 34 4 9 3 | December and July. = ! 3 
£200,000 106 5% |* Do. 6 per Cent. Debentures (red. 99 102 100 103 $17 7 | March & September 192 | d 
30,008 2i "a West Coast of America = s «= «= = = == = = = = 1 i 1 cs * x: | A 
£150,000 100 4% ( Do. 4 per Cent. Debentures = = «a = =.. 108 106 | 108 106 815 9 | January and July aw | = 
88,321 10 2/6 West India and Panama ............... 13 18 1} l A May and November x | = 
563 10 6/0 Do. 6 per Cent. 1st Preference... 103 103 104 10 511 6 " = 103 — 
4,669 10 6/0 Do. 6 per Cent. 2nd Preference m. ... ~. 8} m" Sá 94 6 6 3 * s E? 
£80 000 160 17 „ Do 5 per Cent. Deben ture 105 108 105 108 413 3 | January and Juy - 1074 - 
£339,731 Btock 4 Western & Brazilian 47 Debenture Stock .... . .. 106 109 105 108 815 6 | June and December T - 
£ 158,100 10 62 *Western Union 6 per Cent. Sterling Bonds (red 100 105 100 106 514 3 March & September = = 
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PRESENT | AMOUNT | LAST | | PREVIOUS Price BUSINESS DONE 
AMOUNT OF DIVI- | NAME, WEEK'S PRIOR | Wednesday, DIVIDEND DUE: DURING WEEK 
SHARE. | DEND. | JUNE 14. June 21" vo. ENDING JUNE 21. 
| TELEPHONES, 
& s. d. Highest | Lowest 

44 000 £5 40 | Chill Telephone (fully pald) = == == = =s — = — — =- 4 8 " 3 618 4 | August. a db 

224 Kr 108 110. Consolidated Telephone Const. & Manufacturing i | i 416 8 | July oudomimds a e 

94/00 1 51x Do L Preference............ 8 2 : 4 : 92 * A z 

| Na gw mé or — — a 6 0 0 
ie 10 eio — - er Cent. Cumulative 1st Fre. 11 13 11 18 459 —— " — 12 i" 
ero eor 2/6 Do. 22 Non-Cumulative 8rd Pret ———— 4} 5t 41 51 415 2 pe 2 5 

ei 320% 1 Btccb | fi» |* Do. Debenture Stock 84% (red.) -- ——— 10! 103 10. 107 | $ 9 0 |Jane'ind December | 17-8 | 10) 
"P nnn 6/0 | United River Plate — ä À — | A o o 4 51 í 5i 5 14 3 July — À ^ eo se ee 

£179 947 Btock 5% Do. 6 per Cent. Debenture Stock (red.) — e» m & 104 107 104 107 4 1311 | June and s — 

ELECTRICITY SUPPLY COMPANIES. 
1 — Bl'ckh'th & Gr'nw ch D'st'ct Elec. Lt. Ord. (188 pd.) i ' - - - * 

ovn 10 7/9* Bournemouth a and Poole Electricity SupplyOrd .. 134 isi 13) 1387 2 16 10 f = = P 

f. M 10 4/6 Do. per Cent. Cumulative Pref. .,.. le 111 r 11 818 8 - - - 

20. 000 5 „ | Calcutta Elec. Supply Ordinary Mp 8 b 64 f 1- F ~ - 
3 U nna b 5/0 | Oharing Cross & Strand Electricity Sup 111 12 u 12 3 6 8 | February a Angin Ig, iu 
£24 nn 5 86 | Chelsea Electricity Suppl Ordinary ENES 8 9 8 9 8 6 68 N „oae s EN e 
anos | fon 4X |* Do. 47 Debenture b nasci Jii. 6 112 114 ans 11 | June and December — » 
$1,900,000 $1,000 5% Chicago es 1 5 30year Goid onda (rel). 105 115 105 115 7711 and Ootober ni = 

en. noo 10 7/0 of London Elec. Lighting Ord .... m =... = 16 17 14 16 815 0 & August 163 14} 

18055 10 6" o. 6% Cumulat've Pref. e-——— 15 1 I3 — 1$ 4 0 0 |January and Jaly - | . - 
240 % | Stocd 5% |» Do. 67 Debenture Stock (red.) —..—-—-..| 135 180 125 13) 818 3 June and December i ma 

NANN 10 6/0 Do. 67 Cumulative Preference .. 14 16 l4 16 4 0 0 | March & September ul 2 
£ 900.000 Btock » Ho Deb. Stock Certs (60% to be paid) red. 54 58 51 56 js os pe e 

10.681 5 8/6 iiem lo ouse Electric Lm ‘Supply Ord. . 74 8} 1 8} 810 8 - 2 - 

19.000 b 8/6 Do. per Cent. Preference 9 10 9 10 810 0 | March & September z 2 

15.000 5 10 Kensington grt Knightsbridge „ 12 14 12 18 E = — = 

1 10.000 6 6 6% 1st Pref * ^ = =- *- a 4 —— oe — cee cee 7 7 8 12 E] January and July — — 
110,001 8 - 8 Electric Supply Ordinary m = = = = = =.. 8 4 i * - — m 

48.00 5 8/0 Do, 6% Preference = = = = = = — = = — - 9 63 ERU 579 - eu 2 
ginn oon | Stock yé Do. 4% 1st Mort. Deb. ... 106 108 14 106 815 6 peur gem moi * * 

£9 Ron t an Metropolitan cri ar o Ord. (Nos. 1to61 600 e H ip tl 217 2 | April and - 16} - 

. Nady —— 22 = " 3 0 7 = — 

4270 % Stock | ej? n Deb. 8 First M 1 124 118 121 315 4 | June and December | 118} x 
"8.459 10 6/0 Wottine F! Electric Ordinary me a m m ne = = — ~ 16. 17 6 17 810 7 MR — — 
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Tae Manqvzss or TWEEDDALR yesterday, in introducing the 
deputation of the Directors of the Eastern and Eastern 
Extension Telegraph Companies to the Chancellor of the 
Exchequer and the Secretary of State for the Colonies, was 
able to show convincingly that the objects sought by some of 
the colonies, viz., & reduction of rates and an alternative 
Pacific or other cable, could be much more efficiently and 
economically attained by private enterprise. His Lordship 
also pointed out that the almost daily charge of the newspapers 
against the companies, that they are ‘extortionate mono- 
polists, has no foundation in fact, and we wonder 
that the Pregs do not see that a state-owned Pacific 
cable would lead to a veritable monopoly, which it is not 
at all in their interests to bring about. In some cases com- 
petition is good; in others, lower rates and better service can 
often be best secured without competition. And lastly, 
the discouraging effect of Government competition on cable 
enterprise could not fail to be of serious moment to 
this country. The existing submarine cable system is a 


PRICE SIXPENCE (%% 
Abroad, 8d., or 16 cents, or Sr., or n,. 


splendid monument of British initiative; and it would ill 
become the Imperial and Colonial Governments to cripple or 
in any way hamper the growth of the great network of inter- 
communication which has made this country the telegraphic 
centre of the world. We look forward with interest to the 
promised reply of the Chancellor of the Exchequer to the 
arguments advanced by the deputation, and we trust that, 
before any decision is taken, the subject will meet with that 
careful consideration, from every point of view, which its 
importance admittedly demands. 


— (illa 


Tax scheme for the supply of electricity in bulk, which has 
been drawn up by the Central Electric Supply Company, has 
advanced one stage further towards realisation during the 
past week. On Friday last the Select Committee of the 
House of Lords, presided over by Lord BaouanaM, decided to 
pass, on certain conditions, the preamble of the Bill pro- 
moted by this Company. Broadly speaking, these conditions 
relegate the scheme to the category of ordinary electric 
supply undertakings, so far as its powers and privileges 
are concerned ; for the Bill is to be framed in accordance 
with the Electric Lighting Acts of 1882 and 1888. But, 
in other respects, the new undertaking is to be subject 
to even closer restrictions. Supply is to be furnished exclu- 
sively to the St. James’s and Westminster Companies, and 
that this supply must perforce be wholly “in bulk” is a 
consequence of the further proviso that there is to be only a 
single line of route for the mains, and these must be laid in a 
single trench. In fact, the new works are to be merely an 
appendage to the existing works of the two companies to be 
supplied, and are to be placed on the same legal footing. 

. 

Ir is evident that the strength of the position of a concern 
like the Central Electric Supply Company must depend 
wholly on the nature of its contracts and agreements with the 
customers to whom its business is to be restricted by law. 
The undertaking, therefore, differs essentially from the class 
of electricity supply works the purpose of which is to 
supply electric power over an extensive area. Although 
these are also commonly termed “ electricity in bulk under- 
takings, yet it is evident that their legal basis would have to 
be framed on much broader and more liberal lines than those 
extended to the Central Electric Supply Company : otherwise 
they would have practically no security for their business. 
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Indeed, the undertaking now being promoted in the con- 
joint interests of two of the largest electric supply companies 
in London constitutes a third and separate type of electricity 
works. Interesting as this fact must make it at the 
present time, the conditions on which it is framed will 
impart to its future prospects a still greater significance. 
We refer more particularly to the state of affairs that 
may conceivably arise—and, indeed, will in all probability 
arise — when either of the dependent companies shall 
have been bought out by the local authority; or when, at 
a still later date, the new works themselves shall have been 
acquired by the local authority within whose area they will 
have been built. Several edifying possibilities loom on the 
distant horizon; and the political electrician of those days 
will probably witness the juxtaposition of circumstances 
suggestive of more than one dilemma. In this last respect, 
however, the scheme does not stand alone; it finds company 
among many other electrical projects into which the poison of 
future municipalisation has heen hypodermically injected. 


— 


Taere has been an interesting contest before a House of 
Commons Committee between the Bristol Gas Co. and the 
Bristol Corporation. The Bill over which the discussion 
took place is, it may be mentioned incidentally, the one which 
occasioned the absence of the President óf the Municipal 
Electrical Association from Bristol during part of the 
Convention week. The prime object of the Bill was 
to gain the sanction of Parliament to an increase of 
capital and the acquisition of land, and this has been 
accorded; but some alditional facilities asked for have 
been refused. The most important among the latter 
relates to the obligations of the company to the Corporation 
with regard to street lighting. Ia its original Act of 
1853, the company is obliged, if required by the 
Corporation, to supply gas for street lighting at a 
price equal to the lowest price charged by the company, 
for the time being, to any private consumer. This clause 
was perfectly clear in its wording, but had in view, it may 
be presumed, only the question of gas supply for lighting 
purposes. If now the company wishes to supply a consumer 
with gas for power purposes at a reduced charge, the Corpora- 
tion will have a right to step in and demand the benefit of a 
similar reduction for street lighting. The company was not 
successful in its endeavour to have this clause modified, and 
is thus left in an unfortunate position, aggravated by the fact 
that the Bristol Corporation are trade competitors of the 
company, being suppliers of electrical energy for both light 
and power. 

— a ———— ———————— 


Cable Interruptions. Date of Interruption. 
Maranham— Parra . April 10, 1899 
Bonny— Cameroons ............ e eene enn May 29, 1899 


Latakia— Cy prus 


University College, London.—4A large and brilliant assem- 
blage was present at the conversazione held at University 
College, Gowerstreet, on Wednesday evening, on the 
invitation of the President, Council and professors. The 
interesting experiments given in the lecture theatre were 
appreciated by large audiences, 


Iron and Steel Institute.—U nder the Presidency of Sir 
William Roberts-Austen, the Iron and Steel Institute will 
hold its next meeting at Manchester from August 15th to 18th 
inclusive. A number of Papers on metallurgical and 
engineering subjects will be read, and visits will be made to 
neighbouring works and places of interest in Lancashire and 
Derbyshire. 

Aluminium Telephone Lines.—In consequence of the high 
price of copper the German Post Office intends to use other 
materials for the telephone lines now to be erected. The 
Elektrotechnische Zeitschrift is informed that aluminium wires 
and bimetallic wires (an iron core covered with copper) will 
be adopted, while for the present nothing but iron wire will 
be employed for telegraph lines. . 


Personal.—Mr. C. H. Gadsby, Wh. Sc., M.LE.E., has 
resigned his post as contract engineer to the British Electric 
Traction Co. in order to devote his attention to private 
practice as a consulting electrical engineer, and has opened 
offices at 20, Victoria-street, Westminster, S.W., where he 
will make electric traction work his speciality. The British ` 
Electric Traction Co. has retained Me. Gadsby as engineer 
for the Devonport tramways. 


Lord Kelvin .—The Right Hon. Lord Kelvin entered his 
76th year on Tuesday last. In 1816 he was appointed Pro- 
fessor of Natural Philosophy in Glasgow University, where in 
1832 his father, Prof. J. Thomson, was appointed to the 
mathematical chair. Lord Kelvin graduated as second 
wrangler and first Smith’s prizeman at Cambridge in 1845. 
Lord Kelvin’s birthday (June 26th) is the date which saw the 
successful laying and completion of the Atlantic cable in 1866, 
the year in which Her Majesty conferred the honour of 
knighthood upon William Thomson, James Anderson, and 
Charles Bright, colleagues in this first wholly successful 
Atlantic cable enterprise. 


Municipal Electric Light Plant at Denver.—Plans for the 
new electric light plant to be owned and operated by the city 
of Denver have been nearly completed by the city electrician. 
The capacity of this plant, says the Electrical World of New 
York, will be 2,000 arc lamps, with 20 per cent. of the units 
in reserve. The engines will be triple expansion Willans 
centre valve, directly connected to dynamos, which will each 
have a capacity of 125 arc lamps. Water tube boilers are to 
be installed, working at a pressure of 180lb., to which Green’s 
economisers are to be fitted. The feed-pumps and machine 
shop tools will be driven by electric motors. The engines 
will run non-condensing, and the exhaust steam may be 
distributed throughout the city for heating purposes. It is 
proposed to establish sub-stations at different points in the 
city, so located and constructed as to be capable of supplying 
the necessary current for charging the batteries of electric 
vehicles. The estimated cost of this plant is about £34,000, 
and it is expected to be in operation by January next. 


Centrifugal Governors for Rotatory Converters.—In a three- 
phase transmission for railway service, described in the 
Street Railway Journal, the current is transmitted from the 
power-house, at 6,600 volts, to a sub-station 102 miles 
distant, where it is first transformed down to a pressure of 
880 volts by stationary transformers, and then converted 
to continuous current, at 550 volts, by rotatory converters. 
Each rotary converter is supplied with a centrifugal governor 
operated from the extended shaft of the machines. This 
governor is set so as to throw the circuit breaker on 
the switchboard, in case the limiting speed, which is sbout 
80 per cent. above normal, is reached. The governor consists 
of two weights, which are thrown out as the speed increases, 
and when in operation make contact on two rings connected 
to an auxiliary trip coil on the circuit breaker. On the other 
side of the machine is placed an end-play device in connec- 
tion with a make-and-break circuit, which energises the coils 
and causes a magnetic pull on the armature, thus giving it 
a to-and-fro motion in tue bearings. 


New Telephone Exchanges in Vienna—Two new telephone 
exchanges have recently been put into operation in Vienna, 
and these were very fully described on June 15th in a Paper 
read before a Congress organised by the Viennese Electrical 
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Society, and printed in full in the Zeitschrift für Elektrotechnik 
of June 14th. The exchanges have been built by the Austrian 
branch of the Western Electric Co. under the direction of 
Herr Nissl, and embody some of the latest improvements in 
exchange equipment. The branching multiple system is 
employed, and small incandescent lamps are used exclusively 
in place of calling and clearing indicators. The switchboards 
are horizontal and very compact. A rection, two metres 
(6ft. 7in.) long, contains a complete multiple of 12,000 
subseribers and 1,200 junction lines. Each section has six 
operating positions, three on either side of the table. The 
trunk board, however, is placed vertically, as the break-jacks 
used on it are of a larger size, and would render it impossible 
for the section to be served from both sides. There are 80 
Subscribers to each operator's position on the subscribers' 
section of the board. 

A Large Canadian Power Project.— A project is about to be 
undertaken at Port Arthur, Ont., which, when completed, 
says the Electrical World, of New York, will provide that town 
and Fort William with one of the greatest water powers in 
the world. The idea is to divert the waters of the Kaminis- 
tiquia river from its natural course by means of a canal into 
a natural reservoir at an elevation from the two towns. From 
this reservoir the water will be conducted.in pipes to generators 
which will supply the towns with light and power. The 
project is of unusual proportions, and operations must be 
commenced this summer, according to the provisions made 
by the Ontario Government, and the entire work completed 
within three years. According to the by.laws voted by both 
towns and ratified by the Legislature, these municipalities 
have agreed to pay $10,000 a year for $8 years to the power 
company, and in return they are to receive 250,000,000 gallons 
of water and 750 B. p. of electric power, which is a 24 hour 
power, so that it can be used for motive power and light. It 
is also anticipated that 8,000 B. p. will be used in the storage 
elevators at Fort William and Port Arthur, as well as in the 
grain elevators of the Canadian Pacific Railway. 

An Alternating Current Insulation Tester.—AÀt a recent 
meeting of the Berlin Elektrotechnischer Verein, Dr. Gustav 
Benischke described an instrument manufactured by the 
Allgemeine Elektricitäts Gesellschaft for the measurement at 
the working pressure of the insulation resistance of installations 
to be connected to alternating current networks. It consists 
practically of a miniature transformer combined with a 
dynamometer, in such a manner as to make a portable and 
direct reading instrument. The primary of the transformer 
is connected to the network. The, secondary has two 
independent windings. One of these is permanently connected 
to the fixed coil of the dynamometer, and the other to the 
moving coil of the dynamometer through the insulation 
resistance to be measured. The latter secondary winding has 
the same number of turns as the primary, so that the pressure 
used for testing is the network pressure. A pointer connected 
to the moving coil travels over a scale marked off directly in 
thousands of ohms, This scale is, of course, correct only at 
the pressure for which the instrument is designed. A scale 
of vo ts is added which is correct when the moving coil of the 
instrament is short circuited by connecting the earth " and 
‘insulation terminals of the instrument. An instrument 
exhibited at the meeting was designed for 110 volt«, and read 
up to 1 megohm and 110 volts. — . 

A School for Motormen.— The Metropolitan Street Railway 
Co., of New York, has instituted & regular school for motor 
men, which is described in the Street Railway Review. No 
attempt is made to give the men theoretical instruction; the 
idea is merely to teach the motor men how to perform their 
practical duties. The new hand is given a book of rules with 
which he has to acquaint himself, and in which he has to 
undergo an oral examination, and considerable time is then 
devoted to practical drill. About 50 controller and brake 
equipments are arranged in the schoolroom, and the men 
operate these according to bell signals given by the instruc- 
tors. After the practice in controller and brake manipulation, 
the student is instructed in the clerical work that will be 
required of him, and then he is placed with a “ sub- 
instructor on a car for two or three weeks. The com- 


pany is satisfied that the school gives it better men than 
they would obtain by immediately handing the raw recruits 
over to experienced motor-men to be “ broken in " on the 
cars, and considers that it saves thousands of dollars in the 
accident account, to say nothing of the saving in motor 
and controller repairs. Weekly lectures, on subjects connected 
with the employment, are also given in the schoolroom, free 
to all the employés of the eompany, who have also the run of a 
club room with a library and reading room. 


A New Differential-Charge Meter.—A new meter for the 
application of a diffzrential system of charging for electric 
supply, the invention of Messrs. C. E. L. Brown and J. L. 
Routin, is described in the Industrie Electrique of June 10th. 
It is based on the two-spéed clock idea, the clock being placed 
at the central station, however, instead of one being placed in 
each meter. This central clock causes impulses to be sent 
through one of the mains to an electromagnet in each of the 
consumers’ meters, thus causing a pawl attached to the 
armature of the electromagnet to drive a ratchet wheel which 
is connected to the recording wheels of the meter. The 
travel of this pawl is controlled by a specially shaped cam 
attached to an ampere or watt meter through which the 
current to the consumer's lamp passes. Thus the speed of 
the meter is proportional to the ra'e of the consumption of 
current or power at any instant. It is also proportional to 
the speed of the central clock, by altering which at different 
periods of the day a differential rate of metering is effected. 
The impulses are sent to the mains in continuous-current 
systems by superimposed alternating currents passing from 
one main to earth through each consumer's electromagnet in 
series with a condenser in each case. On alternating-current 
systems a battery current is superimposed on the secondary 
network in a similar way, but the self-induction of the electro- 
magnet takes the place of the condenser in the former case, 
and is supposed to prevent serious leakage of the main current 
to earth. The chief difficulty in introducing such a system 
would appear to be a decision of the question, who is to 
control the central clock. : 

Electrical Engineering Education in Japan.—The following 
is an abstract of some interesting notes on electrical 
engineering education in Japan, contributed by Prof. Crocker 
to the Electrical World of New York. There are two imperial 
universities, one at Tokyo, founded soon after the revolution 
of 1868, well known to electrical men a4 the place where 
Ayrton, Perry, Mendenhall and Ewing taught aud first 
established their reputations. In the last catalogue of the 
University of Toyko, the number of professors was 90, 
assistant professors 41 and assistants 90. The total number 
of students was 2,289, those studying electrical engineering 
being 68. The other university, located at Kyoto, was started 
only a year or two ago, but is already in a promising condition. 
The organization and methods are not unlike those of 
American colleges and technical schools. The teaching, 
says Prof. Crocker, is more directly aimed at useful studies 
and applied science than in German, French or English 
universities. Latin and Greek or abstract studies are not 
given the prominence that they have in European institutions 
of learning. The lectures on electrical subjects are delivered 
in English or with a liberal use of English words, many 
of the technical terms not having any Japanese equivalent. 
Most of the educated men and many of the lower classes 
in Japan understand and speak English, and it is learned by 
all the university students as a requirement for admission. 
The electrical engineering instruction is based for the most 
part upon the practice in the United States and in Germany, 
the professors being from personal observation familiar with 
the methods and apparatus employed in those countries. The 
Japanese professors almost without exception have studied 
the theory and applications of their subjects in Europe as 
well as America. In most cases one finds that they have 
made very recent visits in order to keep themselves up to 
date. In addition to the two universities for advanced educa- 
tion, where men are trained to fill the highest engineering 
positions, there are excellent technical or trade schools where 
boys are fitted to become skilled workmen and foremen in 
manufacturing establishments at Tokyo. 
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The Verband Deutscher Elektrotechniker.—BDesides dis- 
cussing a number of interesting Papers, this Society did a 
considerable amount of useful work at its annual general 
meeting held in Hanover, from June 8th to IIth. The 
committee appointed to consider a draft set of safety regula- 
tions for electrical work at pressures between 250 and 1,000 
volts (standard regulations for voltages below 250 and over 
1.000 have already been issued) recommend that their 
adoption be somewhat delayed. Some alterations in detail 
are necessary, which will be made by the committee during 
the next two months, and the Verband has resolved that the 
rules be then issued tentatively for a time, as suggested rules 
and not as regulations, in a similar manner to that originally 
adopted in the case of the high-pressure regulations. A 
resolution was passed that a set of rules for the re animation 
of persons stunned by electric shock, prepared by a sub- 
committee, be published. The sub-committee on standards 
presented a report giving standard sizes for bayonet socket 
holders and plug contacts, and slightly altering the standard 
for Edison screw sockets, and the proposals in this report 
were adopted. The glow lamp committee who have been 
endeavouring to come to & conclusion as to the conditions 
that should be imposed, as to the quality and terms of delivery 
of glow lamps, reported that they had failed to do so. Two 
new committees were appointed; one to prepare a set of 
standard rules for testing the magnetie properties of sheet 
iron, and the other to examine the question whether the 
Verband should undertake the testing of materials, and, if so, 
how? Herr von Siemens was re-elected president of the 
Association, and the remaining members of the council are 
Messrs. Ullricht, Rathenau, Prof. Kohlrausch, Messrs. 
Haefiner, Magee and Prücker, the last two being newly 
elected and the remainder re-elected. Next year’s meeting is 
to take place in Kiel. 


Electrical Engineering in Japan.—In his third article on 
Japan in the /lectrical World of New York, Prof. F. B. 
Crocker continues his review of the electric industry in Japan. 
In most places the charges for electric lighting in Japan are 
about the same as in the United States; but the cost of 
labour and administration is considerably less, firemen 
and dynamo tenders receiving about one shilling per day. 
Capital and machinery are dear, so that the fixed charges 
should be considerably greater than in America or Europe. 
The most important power plant in that country at present 
is the hydraulic-electric system at Kyoto. It was constructed 
for the municipality at a cost of about £250,000, the expense 
being shared by the city, the nation and the emperor. The 
system is especially interesting on account of the number of 
useful purposes which it serves. It consists of a canal about 
10 miles long, extending from Lake Biwa to the outskirts of 
the city of Kyoto. The canal is only 15ft. or 20ft. wide in most 
places, but yet the quantity of water is sufficient to develop 
about 2,000 H. p. where part of it is delivered near the city. 
Almost one-half of the main canal consists of tunnels through 
the intervening mountains. The original plans for thia 
important system formed a graduation thesis in engineering 
at the Imperial University, the author being made chief 
engineer of the work. The electrical generating plant contains 
about 12 Pelton wheels which drive, by means of belts, 550- 
volt continuous current dynamos as well as single-phase and 
two-phase alternators aggregating 2,000 H. p. The current is 
carried all over the city to supply arc and incandescent lamps, 
stationary electric motors and an electric railway. The 
day load is much greater than in most central stations, 
and is awkward lapping over of the motor and lighting 
loads between four or five and six o'clock during 
the winter is avoided by the simple but arbitrary method 
cutting off the motor circuits and switching on the lighting 
circuits when it grows dark. It is a common practice in 
Japan to stop work at dark, either from long custom or because 
illumination would be too expensive. This unique hydraulic- 
electric system is utilised for navigation, irrigation, drinking, 
washing, fire extinguishing, fountains, lighting, power, rail- 
way and many other purposes. The very large Murai 
cigarette factory, producing 7,000,000 cigarettes a day, is 
operated by a 95 m.r. Siemens induction motor. The rates 


charged for power are only £6. 88. per horse-power per annum 
for 1 H.. or more, and £8. 6s. per horse-power for amounts 
over 100 m.r. These figures were established several years 
ago by contract when the price of coal was less than half of 
what it is at present. The gross income from all sources is 
£12,000, so that when expenses are deducted, the return is 
about 8 per cent. on the capital invested. Prof. Crocker 
visited a rice polishing-establishment, using a 14 f. r. motor 
to take the place of about 16 men working 10 hours 
per day. These men would receive about 10d. per day 
each, or £192 per year for all for 800 working days, 
whereas the electric power only costs a twentieth. 


Japanese Electric Traction.—In his fourth article, on Japan 
in the Klectrical World of New York, Prof. Crocker deals with 
electric railways and tramways. The two principal lines are 
in Kyoto and Nagoya. These systems are only of moderate 
size, and are very much like electric railways in small American 
towns, the chief difficulties arising from the irregularities and 
narrowness of the streets. Horse-drawn vehicles are rare, but 
pedestrians, playing children, and jinrikishas create consider- 
able obstruction. In Nagoya, however, the streets are 
exceptionally wide. Demand for transportation is enormous. 
The cars, overhead work, and track construction are consider- 
ably below the standard of the best American practice, but 
this is quite natural in the beginning. Their power-houses 
are much like small stations in the United States; nothing 
unfamiliar strikes the eye except the racial characteristics of 
the employés. The cars have rather an odd appearance with 
their Japanese signs, conductors, motormen and passengers. 
The manufacture of electrical apparatus in Japan is carried on 
to a limited extent, and Prof. Crocker's opinion is that this 
country will, for the present, be a far less formidable competitor 
than is generally supposed. We must remember, he says, that it 
is only thirty-one years since the country was under a feudal 
system very similar to that in Europe during the middle 
ages. Her progress during that time has been truly remark- 
able, the most rapid the world has ever seen, but she is not 
yet abreast of the most advanced nations in those arts which 
only a few years ago were absolutely unknown to her. She 
is able even now to build & small amount of machinery. 
following elosely American and European models, but it will 
take time to train a number of superintendents and skilled 
workmen sufficient to make her an important producer of 
machinery of any kind. Passing from generalities to specific 
points, that the arts of making steel castings for field magnets 
and sheet iron suitable for armature and transformer cores 
are both undeveloped, At present, the finish of Japanese 
machinery is decidedly inferior to that of American produc- 
tions. Experience in materials and methods needed to secure 
the best insulation (the sine qud non of electrical construction) 
is also limited. If cheap labour were the only factor, Japan 
would have an enormous advantage. Skilled workmen are 
paid 20 to 25 cents per day, and unskilled about half as much. 
The Japanese machinist does not accomplish as much in a 
day as an American, but he certainly performs more than 
one-eighth as much. He is considerably handicapped by 
poorer tools, Jack of labour-saving devices, less experience in 
factory methods and economy; so that in the end it will be 
found that the total expenditure needed to make a particular 
machine is not so much lower in Japan than in the United 
States. Furthermore, in the case of electrical apparatus it is 
usually a fact that the materials cost two or three times as 
much as the labour, and since the former are more expensive 
in Japan, the difference will nearly balance the saving in the 
latter item. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FousNixR p'Arsx.] 


High-Frequency Point Discharges.— F. Himstedt was the first 
to prove that if one pole of a Tesla transformer is connected 
with a point, and the other with a disc placed at such a 
distance that no spark is able to pass from one to the other, 
the disc is charged positively in air or oxygen, and negatively 
in all other gases. This result is independent of the direction 
of the primary current in the coil, or of the connection of the 
poles, the slight differences observed by Pflüger being due to 
a lack of symmetry in the experimental arrangement. Fur- 
ther investigations by the author led to very contradictory 
results, but these were due to a curious circumstance 
hitherto unobserved. He found that the disc is charged 
positively, negatively, or not at all, according to the distance 
between the point and the disc. To explain this, the author 
makes the assumption that a fine point attached to the pole 
of a Tesla transformer gives out a greater quantity of positive 
electricity than negative, and further, that the negative elec- 
tricity is capable of being propagated to a greater distance 
through air than positive electricity. These rules characterise 
the discharges no matter what may be the nature of the gas, 
the only difference being that the transition takes place at 
different distances in different gases. 

[F. Hiustept, Wied. Ann., No. 6, 1899.] 


Pressure of Radiation. — Various attempts have been made 
to determine the pressure to which the vanes of a radiometer 
are subjected owing to the radiation which impinges upon 
them. Schuster in one case found a pressure of 0:0294 
dynes on a surface of 1 sq. cm., weighing 0:03 milligrammes. 
W. Donle has obtained some interesting results by means of 


a bifilar balance. For a Hefner candle he obtained 
7x10-5 dynes per square centimetre, for a stearine 
candle 12 x 1075, for an Argand burner 75 x 10 5, 


and for an Auer burner, 45 x 1075. Various bifilar arrange- 
ments were used, but the best was that in which 
a bar of aluminium Imm. wide, and 2cm. long, was 
suspended by two cocoon fibres, and provided with a mica 
vane at one end and a glass counterpoise at the other. Bya 
slight difference in the length of the two fibres it was ensured 
that the mirror attached to the bar always returned to the 
same zero. The results, especially at the higher vacua, are 
fairly in accordance with those of Crooke's; but the author 
does not seem to contemplate the construction of an absolute 
photometer on this principle. An interesting question put 
was whether Röntgen rays produce any such pressure. In 
one experiment slight indications of pressure were obtained, 
but nothing definite could be concluded from them. 
[W. Donte, Wied. Ann., No. 6, 1899.] 


Exact Control of Alternate-Current Frequency.— The accuracy 
with which an alternator will maintain its frequency is of 
interest, not only to the engineer desirous of testing his 
machine, but also to the physicist who uses the city mains and 
wishes to know how far he can rely upon the advertised ** 100 
alternations per second.” J. Zenneck has devised a simple 
and elegant method for controlling the frequency which 
appears to be. decidedly superior, both in sensitiveness and 
graphic qualities, to the acoustical method of beats. The 
alternate current is made to produce a rotary field, 
and the cathode beam of a Braun tube is exposed 
to this field, and its end is thus made to describe 
a circle. The circle is interrupted twice at every revo- 
lution in such a manner as to leave only two dots at the 
ends of a diameter. This is done by means of a tuning-fork 
tuned to unison with the advertised frequency, or at least to 
a multiple of that frequency. While the frequency remains 
the same, the dots always appear in the same place. But as 
soon as it changes, the dots advance in one direction or the 
other along the circumference of the circle. A difference of 
0-1 per cent. makes the spots travel round the circle in 10sec., 


and that is easily observed. 
[J. Zenneck, Wied. Ann., No. 6, 1899.] 
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Electric Traction.—According to A. Blondel, the equations of 
motion usually given for electric traction are incorrect. He 
himself, in a work crowned by the Academy, gives the 
following formula :— 


(P+Q) (i +c + wit) + P"p'+Qp+Z<P'a, 
where P is the weight of the locomotive or motor car, which 
divides itself into the adherent weight P’ and the non-adherent 
weight P", Q is the weight of the trailing cars, p the rolling 
coefficient of the trailers, including the friction of the shafts 
in their bearings, that of the wheels on the rails, and the 
partial sliding of the wheels, p' is the rolling coefficient of the 
locomotive, similarly defined, c is an additional frictional 
coefficient introduced by curves, Z is the resistance of the air, 
i is the gradient, and a is the coefficient of adhesion. When 
there are changes of speed, an additional correction has to be 
made for the inertia of the wheels and the motor at the time 


of change. 
[A. BLONDEL, Comptes Rendus, June 12, 1899.] 


Theory of Wehnelts Interrupter.—H. T. Simon claims to 
have formulated & complete theory of what is erroneously 
termed the ‘“‘ electrolytic" interrupter. According to him the 
effect is altogether Joulean, and there is no electrolysis, 
though there may be chemical disassociation by heat. In 
Wehnelt's original form of the interrupter there is no con- 
siderable resistance to the current, except at the platinum 
point. There the temperature increases very rapidly at make, 
and leads to the formation of a gaseous layer which interrupts 
the current. A mathematical treatment of these conceptions 
leads to the following formula governing the action of the 
interrupter :— 


where T is the time of interruption, L the inductance of the 
circuit, E the E.M.F., w the anode surface, R the specific 
resistance of transition, and C, and C, constants. This 
formula enables the observer to determine beforehand the 
E.M.F. and inductance required for any given period of 
interruption. If the resistance and inductance are constant, 
the relation between the period and the E. M. F. is of the 
form 5 


TsAt pr 


This formula, in particular, is very closely borne out by 


experiment. 
H. T. Sion, Wicd Ann. No. 6, 1899.] 


Symmetrical Wehnelt Interrupter.—The theoretical consider- 
ations concerning the action of the Wehnelt interrupter 
developed by H. T. Simon have led him to the invention of a 
modified and improved form which he sent to the German 
patent office a fortnight before Caldwell published the descrip- 
tion of a practically identical form in the Electrical Review of 
New York. The new form consists of a lead vessel filled with 
dilute sulphuric acid. An ordinary wide test-tube, attached to 
an ebonite lid, projects down into the acid. It contains a 
cylinder of sheet-lead, serving as a second electrode, and the 
bottom of the test-tube has several perforations about 1mm. 
wide. These perforations produce the interrupting action by 
confining the current to a very narrow path. In another form 
a rectangular glass vessel is divided into two partitions by 
means of a thin plate of glass containing a few perforations. 
The two partitions contain electrodes identical in shape. In 
another form, which, however, is of more theoretical than 
practical interest, two vessels are joined by an inverted 
U-tube containing liquid nearly interrupted by a bubble at 
the top. That suffices to produce the interruptions. Slits 
may be substituted for the holes. The interrupter operates 
equally well for continuous and alternate currents, and 
interrupts both phases of the latter. It is not spoilt by the 


heat developed. 
; [H. T. Simon, Elcetrotechn. Zscher., June 22, 1899.) 
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TAUNTON ELECTRIC SUPPLY WORKS: OLD AND NEW. 


The electric supply works at Taunton afford a good example 
of the gradual development in central station practice since 
the early days of electric lighting. A reference to our issue 
of Dec. 17, 1886, will show that the supply works there were 
started as a private undertaking in that year. The first 
installation consisted of a single cylinder engine of the very 
simplest form, developing a maximum of 40 1. k. r., running at 
100 revolutions per minutes, and driving a countershaft on 
which were belted two 30-light Thomson-Houston arc-lighting 
machines. The boiler was of the locomotive type. The arc 
lighting machines gave a current of 6:8 amperes and & pressure 
up to 1,500 volts, the lamps, of course, being connected in 
series. One machine was used for shop-lighting, and the other 
for street lighting, Taunton, it may be mentioned, being one 
of the first, if not the first, town to enter into a contract for 
the regular lighting of its streets by electricity. The distri- 
bution was on the overhead system by means of lightly 
insulated wire mounted on fluid insulators, and short-circuits 


Two Babcock and Wilcox boilers were fitted in the boiler 
room, and these are still in r use. The alternators 
generated current at 2,100 volts and 120 per second, and 
this was distributed to the various circuits at a plug switch. 
board, no attempt being made to synchronise the alternators, 
The transformation to low pressure was effected by house 
transformers. Subsequently a 30-kilowatt Thomson-Houston 
alternator, driven by a Chandler engine, was put in to take 
the day load, and at a later date a 90-kilowatt Belliss. 
Thomson-Houston set was added. Our illustration gives an 
excellent idea of the arrangement of the belt-driven plant. 
About six years ago, at the time the works were being taken 
over by the Corporation, the first underground mains were 
laid. A section of about half-a-mile in length was put down 
as a sample by the Fowler-Waring Cables Co., and within 
about two years the whole network was buried. The old 
plant continued to run, however, and it has only been replaced 
by machines of the latest design this year, under the advice of 


GENERAL VIEW OF THE OLD BELT-DRIVEN PLANT. 


cutting off portions of the circuit were not entirely unknown. 
In fact, on one occasion—so accustomed were those in charge 
to contacts between the mains—the fact of an arc lamp 
being connected upside down” was only discovered after a 
long and unsuccessfnl search for the partial short-circuit to 
which the bad burning of the lamp had been attributed. 
Private incandescent lighting owes its inception in Taunton 
to a long-standing quarrel between the manager of the leading 
hotel and the gas company. So soon as the electric supply 
works were started, mine host of the Castle discarded his oil 
lamps and had a secondary battery installed, this being 
charged from the central station by an old-fashioned long- 
legged Edison dynamo furnishing 50 amperes at 110 volts. 


Messrs. Kincaid, Waller and Manville. The private lighting 
was transferred to new machines in January, but the old are 
lighters continued to be used until last month, when they 
were replaced by rectifiers. To the credit of the resident 
engineer, Mr. E. B. Thornhill, it must be added that the by 
no means simple change-over was effected not only without 
mishap but without extinctions. 
The present plant, of which we give three illustrations, !5 
arranged as follows:—There are two 150 kilowatt steam 
alternators and two 75-kilowatt machines, all of the Belliss- 
Thomson-Houston type, the exciters being carried on brackets 
attached to the frame of the alternators. These are entirely 
new machines, with the exception of one of the Belliss engines, 


_ Needless to say, the demand for both arc and incandescent | which is the 90-kilowatt machine mentioned above, 
lighting increased rapidly ; the number of 80-light Thomson- | rejuvenated. The two old Willans engines are now being 
Houston dynamos was increased to four, and these were | taken to pieces with a view to making one good engine out of 
driven by two Ruston Proctor engines, the countershaft being | them. The station voltage is the same as hitherto, but the 
retained. In addition, two 60-kilowatt alternators of the | frequency has been reduced to 60, the engine speed being 360 
Thomson-Houston type were put in for the incandescent | revolutions per minute. Three Ferranti 50 light rectifiers 
lighting, these being driven through belting by Willans engines. take the arc-lighting load. A third Babcock-Wilcox boiler 
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and a Davey-Paxman Economic” boiler have been added in and Thompson, Hartmann and Braun, and R. W. Paul are all 
the boiler house, and the two Worthington pumps are | represented (the latter by an Ayrton-Mather astatic moving coil 
probably to be replaced by motor driven three-throw pumps. | voltmeter), and there are some weird-looking vacuum-tube earth 
It is proposed to put down a continuous current dynamo to ! detectors, which can certainly have been of no use since the 


. ~ 


Vigw or ENGINE ROOM SHOWING IHR THREE New ALTERNATORS. 


work these and to take an expected motor load in the town. , present underground concentric mains were put in four or five 
Geipel steam traps are employed. Jet condensers are also on | years ago. The circuit panels have been retained and there 
the programme ; it is intended to obtain the circulating water | are two pairs of dynamo 'bus-bara, one at the back of the circuit 
from the river. The feed water is taken from the town mains. | board, and the other behind the circuit panel. A change-over 
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SwITCHBOARDS AND RECTIFIERS. 


The switchboard has been remodelled from the old one, and 
it contains a heterogeneous collection of instruments made by 
different firms. Messrs. Evershed and Vignoles, Nalder Bros. 


be cut out at will. In addition are the usual synchroniser panel 


switch on each dynamo board thus enables the circuit panel to 
and rectifier switchboard. The bottom portion of the latter 
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receives the current from the main switchboard, through oil 
Ferranti fuses, one for each rectifier, the board being arranged 
in three vertical panels. The rectified current from each 
rectifier is led back to the same board, and passes in each case 
through a pole indicator and ammeter to a plug switching 
arrangement. This latter is so designed that any rectifier 
can be plugged on to any one of the three arc lamp circuits, 
or two circuits can be plugged in series on to one rectifier. 
A voltmeter is mounted above the switchboard, with a 
plug switch to enable it to be connected to any one 
of the three circuits. The cables from the machines to 
the switchboards are drawn in Doulton casing beneath the 
engine room floor. The switchboard is on a platform a few 
inches above the level of the floor of the engine room, as seen 
in the illustration. 

A few house transformers remain, at distances from the 
centre of the town, but the greater part of the supply is 
given from sub-stations and pit transformers, each with its 
own secondary network. There are four large sub-stations, 
three of which are fitted with two, and one with three, 80-kilo- 
watt transformers; two smaller sub-stations containing two 
-74-kilowatt and two 15-kilowatt transformers respectively; 
and three transformer pits with each containing one 73 kilo- 
watt transformer. The underground sub-stations are, in plan, 
shaped like figures in the second book of Euclid, there being 
two covers; the smaller covers a passage large enough for a 
man to descend through, and the larger is removed only when 
a transformer is to be put in or taken out. The transformer 
pits are also arranged with two covers, beneath the smaller of 


New BzLLis-THoMsoN-HousTON STEAM DYNAMO. 


which is a-shelf bearing the switches and fuses. Most of the 
service joints have been made solid, but there are discon- 
nection boxes here and there. The old Thomson-Houston 
lamps have been replaced by Brockie-Pell enclosed lamps with 
reflectors, and about 100 incandescent lamps are also being 
used for street lighting, with Reason fittings and lenses. 
Most of the additions to the network since the first change- 
over from aérial to underground cable, were made with cable 
from the British Insulated Wire Co, "Thomson meters are 
used throughout. The declared pressure at consumers’ 
terminals is 102 volts. At present the equivalent of about 
17,000 8 c.p. lamps are connected to the mains, including six 
Langdon-Davies motors aggregating about 12 m.r. The 
analysis of the accounts for the years 1897 and 1898, given in 
our issue of June 16, shows the rapid progress that is being 
made, not only in increasing the lamp connections and output 
but also in diminishing the costs. 

Our thanks are due to Alderman Potter, Chairman of the 
Taunton Electricity Committee, and to the resident engineer, 
Mr. Thornhill, for kindly showing our representative round 
the works and furnishing him with much of the information 
contained in this article. Mr. Thornhill is an enthusiastic 
amateur photographer, and our illustrations are reproductions 
of photographs he has taken. 


AN IMPROVED LIQUID INTERRUPTER FOR 
RHUMKORF COILS. 


BY A. A. CAMPBELL SWINTON. 


The following is a description of an improved form of liquid 
interrupter, which for use with Rhumkorf coils appears to have 
several advantages over the interrupters of Wehnelt and 
Caldwell, of which it is a modification. Like the most recent 
Wehnelt arrangements it is capable of easy adjustment to suit 
different sizes of coils, different voltages, and to take more or 
less current, and give discharges of different powers and 
frequencies. It appears, however, to be free from the trouble. 
some phenomenon of fatigue, while it operates equally well 
whatever be the direction of the current. 

The apparatus consists of a glass vessel A, filled with 
dilute sulphuric acid, into which dips the lead sheet D, which 
forms one electrode, and also the hollow glass cylinder B, 
which is also filled with dilute acid and contains the lead 
sheet C, which forms the second electrode. The glass cylinder 
B is closed at the bottom with the exception of a small circular 
aperture E, about 8 or 4 millimetres in diameter. Through 
this aperture projects the small end of the conical glass valve 
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F, which by means of the screwed carrier tube H, and milled 
nut G, can be raised or lowered so as to close or open the 
aperture to any desired extent. As in operating the level of 
the liquid i3 found to rise rapidly in the inner cylinder, an 
overflow is provided at J. Like all electrolytic interrupters, 
it will only operate upon an inductive circuit, the amount of 
the self-induction being one of the factors, while the applied 
voltage is another that determine the frequency. 

With a given amount of self-induction and a given voltage, 
the extent to which the aperture is opened or restricted by 
means of the valve enables both the frequency and the amount 
of current to be varied within wide limits. The valve arrange- 
ment is, in fact, even more efficacious in this respect than the 
adjustable platinum wire used by Wehnelt, while the difficulties 
experienced with the latter, especially with alternating currents, 
of the wire melting and the insulation becoming cracked are 
entirely avoided. It is true that, after prolonged use, both 
the valve and the edges of the aperture become slightly 
eroded; but if the valve be made long enough, this is easily 
compensated for. Both for the inner cylinder B and for the 
valve F, porcelain may be substituted for glass. 

As the direction of the current through the sperture does 
not affect the result, it does not signify which electrode 1s 


made positive or which negative. With altermating currents, 
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‘the sparks in each direction seem to be of uniform power, and | | 

by suitable adjustment it is quite simple to obtain with MESSRS. ELLIOTT'S ALTERNATING CURRENT 

alternating currents discharges of equal length and power to INSTRUMENTS. 

those obtained with continuous currents. With one of these 

interrupters connected in circuit with a 10in. Rhumkorf coil | The two illustrations below represent a recording instrument and 

direct on to the 100 volt mains (either continuous or alter- | an ammeter designed for alternate current circuits on a system due 

nating) we have found it possible by simply altering the to Mr. A. C. Heap. The ammeter is built with fase inclined 

adjustment of the valve to vary the primary current from 0 to downwards so that even when fixed in a comparatively high position, 

25 amperes, and also to obtain great variation in the the movement of the pointer is easily observed. The dial is of white 
ueney. The introduction into the primary circuit of opal glass, and behind the frame of the instrument is a holder for 


additional self-induction, or of non-inductive resistance, | 5. ! ayaga Wea UML. INS 


. ; recorder is similar to Messrs. Elliott’s continuous current pattern, 
enables the frequency to be varied still further. except for the moving system and magnet and some small modifica- 


In the design of this interrupter, and in carrying out the | tions in the method of dealing with the Paper. The system on 
experiments, I am indebted to the co-operation of Mr. | which both instruments work is as follows :—The instrument is con- 
J. C. M. Stanton and Mr. H. Tyson Wolff. nected to a small transformer, the primary of which is one turn 
carrying the current to be measured, The instrument itself is 
on the moving coil principle, and the electromagnet, which takes 
the place of the E meant in pid ndi ege MH 
ments is connected in series with the moving coil to the secondary 
REMOVAL OF WOOL FROM SKINS BY ELECTRICITY. of the transformer. An advantage in dcs instruments is, the 
5 makers point out, that it is absolutely insulated from the main 


The number of sheep annually slaughtered in Australia, South 
America, in this country, and on the continent of Europe runs into 
many millions, and except during a very brief period of the year 
about shearing time — these sheep are killed with the wool on the 
skins. How to get the wool off is a problem which has had many 
solutions. A process has recently been patented by a Bradford 

dicate for removing wool from skins by means of an electrical 
apparatus. The invention, we understand, originated with a 


RECORDING AMMETER 
FOR ALTERNATING CURRENTS. 


ALTERNATING- CURRENT AMMETER, 


Bradford lady, Mra. S. L. Johnson, and consists of an electric circuit itself. The small series transformers are made in different 
cautery or fleshing knife in such a handy form that tho wool may sizes to deal with different ranges of eal and for voltmeters 
be shorn or cut from the skin rapidly, and without injury either | step-down transformers can also be supplied. 

to the wool or to the pelt. The form of the apparatus, which is 
held by the hand, is shown in the accompanying illustration. 
Electric cables (not shown) pass through the handle and are con- 


nected to the two terminals ; from thence current is passed through THE MUNICIPALISATION OF THE TELEPHONE.* 


a wire of platinum-iridium alloy, which is thus rendered incan- 


‘descent. he wire is fastened to and supported by a highly BY A. B. MOUNTAIN, M.LE.E. 
refractory substance, specially made for the purpose, the current (Borough Electrical Engineer, Huddersfield). 
required being about 60 amperes at a potential of 4 volte. In preparing a Paper upon this important subject the author feels 


he method of removing the wool is simply to push the cautery | he is dealing with a question which has lately received the most 
along the surface of the skin. The red hot knife—if it may be so | careful sohniderstion af ane eminent actos: but, unfortunately, 
called—immediately mows down the wool, and the speed at which | the result of much deliberation and inquiry has not led to that 
the work can be done is governed by the deftness of the operator. | unanimity of opinion which may be considered desirable. Parlia- 
The work is performed so quickly that the heat in no way injures | ment has decided that municipalities shall have power to undertake 
either the skin or the wool. It is estimated that, with a few hours’ | the management and development of telephonic matters. The 
practice, a girl would be equal to de-wooling from eight to a dozen | Treasury minute dated May 8, 1899,t upon the proposals for the 
skins per hour, and the cost of the current is exceedingly small— development of the telephone system in the United Kingdom clearly 
estimated at thethirty-sixth of a penny per hour. The advantages | indicates the policy proposed by Parliament, and forms the founda- 
of this system are: the wool itself is not injured by lime, | tion upon which any scheme for municipalising the telephone system 
chemicals or other influence; the mere singeing of the end of each | must be based. 
fibre is imperceptible, and might, conceivably, be found to be | por several years great efforts have been made to improve the 
advantageous. It is claimed that the skin, which presumably has | telephone service of the country, the first step being the purchase of 
been sun-dried in Australia or South America immediately after | the trunk lines by Government from the National Telephone Co.; 


the slaughtering of the sheep, is in itself in a more perfect condition but this has not led to any noticeable improvement or reduction in the 
for the tanner to deal with, and the cost of the electric process charges to subscribers. It is one of the most usual complaints of the 


will work out at much less than any of the prevailing systems. It telephone subscriber that the trunk service, or service between towns, 

is estimated that it now costs the fellmonger 4d. per skin to wet | is not of the value it should be, because of the difficulty in getting 

down, lime stove, or sweat it into condition for the puller ; and | through communication, due probably to there being too few wires. It 

the pulling wages range from 54d. to 83d. per dozen skins. The | —— —-—— —— — — —————— ———— ————————————————— 

cost of the electric pea is small, and doubtless the invention * Abstract of a Paper read before the Municipal Electrical Association, 
an 


romises to effect suc economy that it will revolutionise the | June 15, 1899. 
industry. 3 á b t [See The Electrician, May 19, 1899, p. 125. —Ep. E. 
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is also a general complaint that the time allowed for each conversation 
(three minutes) is too short. But the real point attacked has been 
the question of price, the fixed charge of £10 being prohibitive for 
all but a small percentage of business premises. Untortunately, all 
efforts to obtain a reduction in the price have hitherto failed, and 
hence the development of the telephone system has been retarded, 
and has led to the introduction of an immense number of private 
lines which are not connected to any exchange, and are, therefore, 
of very little general use, and which would certainly not have been 
erected as private lines if the price had been considerably lower. In 
the present system of charging in force in the United Kingdom, no 
difference is made between the subscriber who calls 100 times per 
annum and the subscriber who calls 10,000 times. In fact, the 
present system of charging is very similar to the American method 
of charging for electricity at so much per lamp per annum, 
instead of charging, as in England, for the actual quantity of 
energy used. This method applied to the telephone puts the small 
would-be subseriber in the most unfortunate position, and the author 
hopes to proves that the charge to subscribers may be very 
much reduced if the telephone service is controlled by the local 
authorities. 

It may be urged that the telephone service would be better in the 
hands of a Government department, or controlled by a private 
company, but there are many good reasons why the local authority 
should be in a better position to control such matters, for example :— 

1. The local authority is responsible for the maintenance of 
streets, and should, therefore, be responsible for carrying out any 
work which will greatly disturb the streets. 

2. Asthe owners of streets and public properties the local authority 
will not have such difliculty in obtaining wayleavea, as would a 
Government department or private company. 

3. The service being, to a very large extent, local it is reasonable 
to suppose the local authority will more accurately know the require- 
ments of, and be more easily influenced by, local conditions. 


4. The healthy competition between the various local authorities 


which has led to the rapid advance of electricity undertakings will 
also be a strong factor in helping forward telephonic undertakings, 
and such competition will be certain to lead to reduced charges and 
high efliciency. 

b. The increased use of the telephone will be of great assistance to 
the local authority as guardians of peace and property, as notice of 
fires, robberies, &c., may be instantly forwarded. At present the 
telephone yon is in most towns, supplemented by a special 
system of police call-boxes, which involve additional and unnecessary 
expense. 

6. As local authorities are now, in many cases, responsible for the 
supply of water, gas and electricity, and have tramways and other 
large undertakings under their charge, they can naturally assist in 
developing the telephone system by connecting up the ottices of their 
various departments and chief otticials. 


In the author's opinion nationalisation would practically represent 
stagnation as there would be no competition, no local control, and no 
inducement for the local authority to assist in developing the system. 
It is also generally admitted that the etforts of a company would be 
even less successful than the management by the State, chiefly owing 
to the dilticulties a company would encounter in arranging way- 
leaves. The main point the author desires to emphasise is the 
urgent need of development. Appended to this Paper are tabulated 
returns from other countries, and from these it will be seen that the 
British Isles are very far from being in a satisfactory position, and 
that the telephone is, comparatively speaking, a luxury, used by the 
few who can afford the present high rate of charge. It may be 
interesting to examine the figures representing, approximately, the 
state of development in one of the telephone areas, containing a 
population of about 150,000. In this area there are about 600 
subscribers who make about 24,000 local calls per week, or 2,080 
calls per subscriber per annum, — Very few residences are connected, 
consequently the calls per subscriber are very numerous, whereas if 
the charges were reduced residences and small shops would also 
become subscribers, This would reduce the average of calls per 
Subscriber, would reduce the cost of attendance at the exchange, and 
would make the system of much greater value. 

Last year the author had the pleasure of staying a few days at 
Montreux, a most pleasant spot on the banks of the Geneva lake, and 
had the curiosity to inquire the population, and the number of tele- 
phone subscribers, He found practically everyone of any importance 
was connected to the telephone, including a very large number of 
working men. In England it would be very difficult to persuade a 
committee to connect the whole of the electrical staff e by a 
corporation, because of the prohibitive fixed high charge, whereas in 
many places on the Continent, as will be seen by reference to the 
attached tabulated returns, the charge is very low. Take the 
example, just mentioned, in Montreux. Ten officials could be 
connectea to this exchange at an annual cost of £16 or £1. 12s. each, 
plus five centimes, or say one half-penny per call, which, allowing 
500 calls per annum each, would equal £10. 8s. 4d., or a total of 
£26. 8s. 4d., as against a charge £82 demanded in England. 


While most local authorities are making efforts to improve and 
cheapen the telephone system, the author thinks many are 
hesitating at municipalisation fearing the financial results may be 
unsatisfactory, and cause a further burden to the rates, especially if 
the charges be considerably reduced. The author thinks the 
immense importance of developing the telephone is fully recognised, 
as is also the fact that the local authority is responsible for providing 
& system 80 necessary to commerce, but unfortunately, many 
of the figures which have lately been considered, are so at variance 
that it 1s extremelv ditticult for even an expert to select the right 
from the wrong. The author has prepared the following estimates, 
from which it will be seen that even with a charge as low as £5 the 
financial result will be perfectly satisfactory :— 


Estimate of Capital Ecpenditure, Working Cost, and Revenue. 

The author has prepared an estimate of the cost of constructing 
and working a telephonic system, having 5,975 subscribers, five 
suburban exchanges, and 25 public call boxes, which estimate is 
attached hereto. It will be seen that, at the average price of 
£5. Is. Sd. per subscriber, there would be a balance of £6.417. 83. 4d. 
available for the purpose of reserve or depreciation. The figures 
given may easily be applied to a smaller system, where the results 
should be in about the same proportion. In preparing the estimate 
the author has carefully consulted existing records, and would point 
out that in nearly all cases where the capital outlay exceeds £20 
per subscriber, the cost has been increased by reconstruction and 
preliminary investigations, which are not now necessary, since a local 
authority can easily obtain advice, and put down a system for the 
amount stated which will satisfy the Postmaster-General, and with- 
out ineurring the risk of having to re-construct in a few years 
Nearly all the existing records include the cost of first constructing 
single wire overhead systems, and then converting these to either 
metallic overhead or metallic underground circuits. In such cases 
the first cost has been enormously increased so that the figures are 
now of very little value. A further reason for the high capital 
outlay recorded against some of the systems is due to the cost of 
renewing instruments or even the complete re-equipment of 
exchanges. 

The method of charging should be most carefully considered ; it 
will be noticed the author proposes a fixed charge of £3 per 
subscriber, with a further charge of one half-penny per call, in the 
author's judgment, it is most desirable to reduce the first charge as 
much as possible, in fact, to a figure which will just cover standing 
charges. If that is done more subscribers will be connected, and it 
is, of course, apparent that the utility of the system will increase in 
proportion to the number of subscribers, also that the number of 
subscribers will increase as the fixed charge is reduced. It would be 
advisable to fix the charge to cover the whole area instead of to 
charge an increased rate to those subscribers who happen to reside a 
considerable distance from the exchange. 

Ohjection may be taken to the 25 years allowed for repayment of 
capital, but the author has considered this matter in conjunction 
with clause 11 of the Treasury Minutes referring to purchase, by 
the Postmaster-General, and thinks 60 per cent. of capital cost may 
reasonably be expected, particularly if ample provision is made for 
depreciation. It is also almost impossible to consider this question 
of repayment of capital and the purchase clause without considering 
the future policy of Parliament, and it would he reasonable to 
suppose that if municipalities devoted their usual energy to the 
development of telephones, and are successful, as there can be no 
doubt they would be, that the Government may prebably be 

ersuaded to leave municipalities to continue their good work 
indefinitelv, in which case the purchase clause, with its conditions, 
will have fulfilled its functions by assisting to keep the telephone 
finances in a souud condition. 
Equipment of System. 

In arranging for the installation of a telephone system local con- 
ditions must be most carefully observed, particularly in the selection 
of the positions of call boxes and suburban exchanges, no two areas 
will be quite alike, and the number of call boxes and suburban 
exchanges will depend not only upon the population, but to a large 
extent upon the size of the area supplied. It should be remembered 
that about 95 per cent. of the calls will be local, the remaining 5 per 
cent. being trunk wire communications. In arranging the trunk 
line switchboards and junction lines to the Post Office it will be 
sufficient to allow one pair of wires for 40 subscribers, or for an 
exchange having 5,975 subscribers, say, 150 junction wires. Ample 
allowance must also be made for junction wires between the central 
and suburban exchanges. LL 

The selection of the switchboard will be a matter requiring great 
care, as the success of the whole system will depend very argely 
upon its design and construction. Some form of multiple switch- 
board will no doubt be provided, of which there are, fortunately, 
several excellent makers The report respecting the telephone 
service in various foreign countries issued by Parliament in Marc 
last gives much useful information, including the names of the 
manufacturers from whom the telephone appliances used in the 
various foreign countries have been purchased. 
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Tabulated Statement from the Report respecting the Telephone Service in 
various Foreign Countries. Issued by Parliument in March, 1899.* 


l ! Capital |Syst'm 
2 Popu- No. of Method of Rates P . 
Name. : | : outlay per | work'd 
lation. subrs. constiuction.| charged. See by 
Vienna ... 39000010 53 Overhead and|£8. 68. 8d. State 
underground 
S. and D. 
Trieste .. 168,979 1,020 S. overhead... £8. Os. Od. £18 0 0 State 
Prague 320,865 2,200 Ditto £5. Os. Od. Not known State 
Munich 450, 000 4,266 Overhead and £7. 10s. Od. 33 0 0 State 
underground 
S. and D. | 
Stuttgart.. 158,221| 3,363 S. overhead & £5. Os. Od.| 26 0 0 State 
underground. 
Ghent ...... 200,000 900 Double 27. 188. Ad. = State 
Berlin...... 1,677,304 28, 785 S. overhead & £7. 10s. Od. 22 0 O State 
underground! | 
(Suburb) 2, 314, 4511 isi | b = ex 
Frankfort. | 229,279 3,909 S. overhead & £7. 108. Od.] 22 18 0 State 
on-Main underground 
Leipzic ...| 398,448! 4,204 Ditto £7. 10s. Od. 19 2 0 State 
Cologne 521,564 3,784 Ditto £7. 108. Od.) 19 12 0 State 
Hamburg.. | 681,632'12,064 Ditto 27. 10s. 0d.| 25 0 0 State 
Rome 500,000! 2,102 S. overhead. , 26. 148. Od. Co. 
Florence. | 250,000! 900 D. overhead. S. 88. Od. S Co. 
Amsterdam 500,000! 1,925 D. overhead & £7. 10s. 0d.| 35 6 8 , Muni- 
underground | cipal- 
ity. 
Bernet 55,000, 2,025 S. and D.over- £4. 1s. Ist ves State 
| year, £2 16s. 
2nd year, £1 
128. after... 

Zurich ...| 157,000) 4,400 D.overhead.. Ditto ats State 
Geneva. 58, 700 3,264 S. and D. over- Ditto j State 
head and 
underground 
New York /1,500,000 20,937 D. under- £15. 10s. to vss Co. 

und £49. 108. 


gro 
295,000 1,320 D. 


Rotterdam overhead £7. 10s. for 45 0 0 Muni- 
and  under- business, £5 cipal- 
ground 108. private ity 

‘subscribers, | 
|£1. 13s. 44. 
lentrancefee | 

Helsingfors) 80, OCO 2, 800 JS. overhead £5. if in- das Co. 

strument is 
hired, £3. | 
108. if 
bought... 

Stockholm | 271,638/12,899 D. overhead £4. 8s. 10d. 20 3 0 Co. 
and under- entrance fee 
ground £2. 15s. 6d. 

Christiana | 200,000| 6,475 Overhead S.£4.8s.10d. 12 0 6 Co. 
and D. | 

Bergen. 70,000 1,800 Overhead S £3. 158. 8d. 15 0 0 Co. 


S. single, D. double. 


[See The Electrician, Vol. XLII., pp. 745, 748; Vol. XLIII., p. 71.— Ep. E.] 
t zd. charged for any conversation. 


All circuits must be metallie, and the wires should, as far as 
possible, be underground, excepting in the outlying districts, where 
a smaller number of wires will be required, and where they may 
with advantage be carried overhead. Although the expense of putting 
wires underground js higher than erecting the same overhead, the 
cost of maintenance is considerably less, and a far more reliable 
service can be given. Overhead wires are liable to be injured by 
snow, wind, and frost, which elements account for very many of the 
faults so often a source of annoyance with the existing system. The 
wires are frequently in the way of building alterations, and have to 
be 1 removed, causing an interruption to the telephone 
service, or the owner of certain property will not allow the supports 
to remain; in fact, with overhead wiring, the interruptions must be 
numerous and therefore the service must seriously suffer. If the 
wires are drawn into 3in. cast-iron pipes laid under the roadway or 
footpath, care should be taken to ventilate junction boxes, so that 
gas may not accumulate and cause explosions. For the purpose of 
drainage, it will in most cases be suflicient to build a brick junction 
box without any bottom, so that water may soak away. When 
laying out the system of underground pipes, it will be necessary to 
decide whether each pair of wires to a subscriber shall be carried 
entirely underground, or if the pipes shall be laid to certain centres 
and from there distributed overhead to the subscribers in the imme- 
diate neighbourhcod. The latter course, the author thinks, will be 
found both the cheapest and best, and it will not be difticult to divide 
the area to be supplied into sub-areas, each supplied in this manner. 
In many towns it might be possible to carry the wires (which would be 
made into the form of a lead-covered cable) in the main sewers ; this 
would obviate disturbing the surface of the road, and would very much 


reduce the capital outlay. As the wires would not require removing 
very frequently, all jointing being done at manholes, the interference 
with the sewers would be very slight after the wires were once fixed 
in position. From experience the author has had with lead-covered 
electric lighting wires in sewere, he does not anticipate any serious 
deterioration of the lead. Another method, which has at any rate 
been discussed, is that of running the wires in hollow curbstones 
made of Doulton ware or cast iron, but the expense of this method 
would probably stop its introduction except for those streets in 
which difficulties might be met with in laying pipes. The author 
looks forward to the time when a discussion may take place upon 
these, and many other details, both of construction and management, 
together with a comparison of financial results, and ape that very 
many corporations will come forward and help on the telephone 
development, so that the disgrace of being considered behind the 
whole civilised world may be removed. : 

Capital Expenditure.— Cost of connectin i 5,975subscribera, including 
central exchange trunk line switchboard, 5 suburban exchanges, 25 
public call boxes, and all overhead and underground work to make 
the exchange in every way complete, £120,000. 


REVENUE Account, No. 1. 


Income, | Working Expenses. . 

By fixed charge of To salaries, wages... £8,500 0 0 

£3 per annum to „ Rents, rates and 

5,975 subscribers. . £17,925 0 0 taxes 1.950 0 0 
„ 1,000 calls each , » Way leaves and re- 

at 4d. per call pains M TES 5,000 0 0 

£2. 18. 8d. for 5,975 » Miscellaneous ex- 

subscribers 12,447 18 4 penses eese. 550 0 0 
„ Receipts from 25 Balance — being gross 

public call boxes, Proe. 16,685 8 4 

5,000 calls each, at 

ld. per call ...... .. 812 10 0 

£30,685 8 4 £30,685 8 4 


NET REVENUE Account, No. 2. 

Balance from revenue | Interest at q per cent. £3,600 0 0 
account, No. 1... £16,685 8 4 Sinking fund contri- 
bution, 3 per cent. 

S repayment in 25 


5,600 0 0 


Nears iste sas 
Post Office royalty, 

10 per cent. on 

gross revenue 5,068 0 0 


Balance carried to 
depreciation and 
reserve fund account 6,417 8 4 


£16,685 8 4 £16,685 8 4 
DISCUSSION. 


Mr. BOOT (Tunbridge Wells) remarked that the question of the 
municipalisation of telephones in most towns would come within the 
province of the electrical engineer of the town or city. Mr. Mountain in 
his excellent Paper had taken up more the question ‘of policy than of 
technical details. It waa the intention of the Corporation of his (the 
speaker's) town to take advantage of the assurance of Mr. Hanbury and 
bis committee, that before very long licences would be granted to corpora- 
tions to undertake the work. There were many reasons why the 
Government was not a suitable authority to do the work. They had had 
an example unfortunately of serious blundering on the part of the 
Government in the telegraphs. "Those who had read the early history of 
telegraphy could not be other than ashamed to find that both financially 
and in efliciency the Government had blundered. Then again a further 
very strong reason why a local authority should undertake the telephones 
was undoubtedly the fact that 95 per cent. of the messages—and in many 
towns an even greater percentage— were purely local and would have 
nothing to do with trunk lines. There was no doubt that if the local 
authority undertook telephones they would be able to manage them in as 
successful a manner as they had their other undertakings. There was an 
agitation in the country for the purpose of compelling the Government to 
undertake it. The Government had started three exchanges in the north of 
England, in direct competition with the National Telephone Co.,and after & 
very short time the National Telephone Co. practically wiped outthe Govern- 
ment entirely,for the very simple reason that the Governmentdid notattend 
to small complaints. Their work had been too large for them to attend 
to a subscriber who might write, perhaps, to headquarters to say on sucha 
day he could not get through to so and so. It would take probably, in 
the present rate at which the Government took notice of these letters, 
18 months to get a reply, and then it would be an acknowledgment of the 
receipt of the first letter. In the trunk lines they bad an example of the 
Government management of telephones. Personally, he used them two 
or three times à week, and he never found he was able to get à connection 
in less than a quarter of an hour. He bad had to wait four hours some- 
times. He had known what it was to ring & person up in the morning 
and to be put through when he had gone to lunch, and then when he told 
them he could not get his message through, that he was not there, they 
had the audacity to send in a trunk line charge. There was no means of 
getting away from that sort of thing if it was in the hands of the Govern- 
ment, but put it into the hands of a local authority and what could they 
do then? They knew what was the usual thing in electric lighting if 
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only an engineer was unfortunate enough to have an arclamp out. He 
heard of it before the week was out from 20 or 30 councillors, and, naturally, 
arc lamps went out rarely on account of tbat circumstance. They did not 
like these complaints, but they kept the engineers up to high-water mark. 
It was rather against the local authority taking up the question of tele- 
phones that the Government had once or twice stated they would not 
grant licences for more than 11 years. There would probably be a year or 
two before they got into working order ; that would only leave nine years 
in which to pay off the whole capital. This, however, was not exactly the 
case. Before the Government could buy up the telephones from the 
municipal authorities they would have to consult members of Parliament. 
They would have to obtain the sanction of members of Parliament, and it 
was well within the knowledge of most of the gentlemen present that local 
authorities could almost entirely govern the policy of their members of 
Parliament. If a local authority had a good business, working satisfactorily, 
they had only to bring pressure upon members of Parliament to compel 
them to vote against the Goverumont acquiring the telephones. He 
did not see why, in the present instance, Government should demand 
a royalty from municipal authorities. Ten per cent. royalty did not 
amount to much, it was true; but he ventured to suggest that if the 
authorities undertook telephones at a reasonable rate, and treated sub- 
scribers in the way they had been doing consumers of electricity they 
would find it would not be one in every thousand who was a subscriber, 
but one in every ten. In the town he represented they had at the present 
moment, on the national telephone system, one in 120. He had already, 
at his office, promises that if he started a municipal telephone at the rate 
of £5 per annum—a rate which, as Mr. Mountain had so ably set forth in 
his Paper, would return a handsome profit —-he had already 500 
he could connect at once. The National Telephone Co. was not altogether 
to blame for its excessive charge. It was more because of the blundering 
of the Government in the early days they adopted excessive charges. 
That caused the necessity for its watered capital. They had restrictions 
which were not calculated to induce them to connect subscribers at a cheap 
rate. They had had a good innings and should now allow competition to 
assist them in reducing the charge. There was another technical detail. 
They would notice that the Govornment only intended buying such 
plant as they considered efficient at the day of purchase—not efficient 
to-day. If a new invention came out the Government would 
say We will go in for the new instead of the old." There was a new 
system coming out now—it was used in 10 or 12 towns in the United 
States ; it was known as the automatic system. That system, as most were 
aware, required the use of a metallic circuit, using the earth as a third 
wire. The subscriber wishing to call up a number, instead of calling up 
the exchange, simply put himself on to the number he wished to speak to. 
It was a fairly simple matter. It was simply done by electrical impulses. 
The subscriber, in his instrument, had a dise with ditferent numbers. 
That disc revolved to different numbers, and when it agreed with the 
number required, an impulse was transmitted to the exchange. He did 
not want to advocate the system too much. "There was shortly to be a 
company floated. It had not yet been tried in England. It might be a 
good thing or not. He simply mentioned it for what it was worth. 
Undoubtedly the system mentioned in the Paper—all systems in fact. — 
must be put on metallic circuits. The earth return would not do for 
working telephones any longer. 

Mr. CHAMEN (Glasgow) claimed that Glasgow took the lead over this 
telephone business, He did not think he should be able to say much in 
favour of municipalities undertaking the work themselves, but that he was 
sure was due to his not having fully considered the subject. It seemed to 
him one of the objections to the municipality undertaking the telephone 
exchange was that the licenses should only be granted for eleven years. 
Mr. Boot seemed to go beyond it altogether, and to suggest that having 
got their foot in they should throw over the Post Office. If that could be 
done it was a totally different question to that of upsetting the National 
Telephone Co.'s exchange by competing with it. A municipal exchange 
which could only run for eleven years would result in nothing but confusion ; 
therefore he had not bothered himself with it. Mr. Boot’s remarks went to 
show that the whole trouble was caused through the Government ever 
having had anything to do with the telephones. In spite of municipalisation 
they would have the trunk line difficulty which Mr. Boot had spoken of, 
and he did not see how they were going to get over that. Mr. Boot had 
mentioned the automatic system. There was a small automatic exchange 
being fitted in the municipal buildings at Glasgow as an experiment, and 
he need hardly say it was at the expense of the company, who wished to 
sell the thing. It certainly promised well. He did not see how it would 
work with a very large exchange, but for anything up to 100 subscribers 
there was no difficulty about it. 

Mr. WORDINGHAM (Manchester) agreed with everything the reader 
of the Paper said. It was essential to the success of any telephone system 
that it should be a monopoly, and a monopoly he certainly thought ought 
to be in the hands of a public body not a company. But there were other 
reasons why the local service should be in the hands of the municipality. 
The municipality already dealt with the individual ratepayers for various 
services of necessity, such as water, gas, and electric light, and the rate- 
payers were in the habit of having municipal officials coming to the 
premises, and the same officials ought to have to do with the telephone 
service. It was totally different to the telegraphs, because the telegraph 
offices were not situated in the customers’ houses, The same reasons 
which made it desirable, from a commercial point of view, that electric 
lighting should be in the hands of municipalities applied equally to the 
telephone service, because the municipality was in a better position to 
supply a cheap service on account of being able to get capital cheaply, and 
not needing to make a profit, like a private company. He thought it must 
be granted that a municipality could, at any rate, put down the system as 
cheaply as, or more cheaply than, a company, because it was practically 
certain that any system which was put down now would be put under- 
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‘ground, and certainly a system could be put down more cheaply under- 


ground by a municipality than by a company. Again, it was notorious 
that the capital of the National Telephone Co. was enormously inflated or 
watered, but yet they could pay a very handsome dividend. Surely a munici- 
pality starting afresh, with no past history in the matter, could pay very 
much better than any company. The question of the delay on the trunk lines 
had been raised. That complaint, unless there was bad attention, which 
was unlikely, must arise from the fewness of the trunk lines. That again 
depended upon the number ef calls wanted on the trunk lines If they 
increased the number of subscribera they would get a larger number of 
calls, therefore it would pay to put down more lines. That difficulty, he 
thought, would disappear if the local exchanges system came in. Where- 
ever the Government had established an exchange in competition with 
even so bad a service as that provided by the National Telephone Co., the 
Government exchange had always notoriously failed. He might be 
permitted to make a few remarks on the subject of telephony generally, 
Those whose experience had been confined solely to electric lighting were 
apt to rush into the question with preconceived notions which were 
altogether at variance with the facts. Those who had been in 
contact with the practical work knew that, contrary to electric 
light undertakings, as the scale of operations increased ao did the 
expenses. It was much more expensive to provide an exchange 
for 10,000 subscribers than 1,000, and the difficulties of working were 
enormously increased. Practically the only satisfactory system was the 
multiple-board system, which implied that every consumer should be 
within the control of one or three operators. They could not make the 
operatora’ arms grow to an unlimited extent. There was a reaching 
area," as it was called, and if they could not get within this they were 
driven away from the multiple-board principle. Many speakera talked as 
if the one thing was to get numerous subscribers. Up toa certain point 
numerous subscribera were desirable, but when they passed a certain 
number it practically rendered the telephone useless because there were so 
many calls that they could not get through to them. There seemed to be 
a maximum number of consumers for a maximum of usefulness—exceed 
that and it became unworkable. It was not an unmixed benefit to have 
too many subscribers. Mr. Mountain argued that small consumers, ao to 
speak, should be encouraged. Certainly, in one sense, they should, but if 
there were very few calls, and they used the telephone very little, they 
were occupying space on the multiple boards, which were more or lesa 
wasted, and it occurred to himm if the system were extended it might be 
worth while to group together those subscribers in the exchange who were 
small users, and put them on a separate board to themselves, because 
probably, if they called up very seldom, the delay of a few seconds in getting 
through would not matter. He supported Mr. Mountain in his proposed 
method of charging. There should bea fixed charge per subscriber to 
represent the capital cost of his lines and instruments, and hia portion of 
the switchboard, p/us a charge depending upon the number of calls he 
made. Probably, in the case of the present Telephone Company, it would 
pay better if the extra charge were based not upon the number of calls, 
but upon the number of " swear words." 

Councillor LONGBOTTOM (Huddersfield) said that Huddersfield was 
one of the first towns to endeavour to get this question brought to a final 
issue, and, in fact, they authorised their town clerk at one time to apply to 
Parliament for powers to work their own telephones. They had proof 
that they could do it cheaper by the telephones that they used in connec- 
tion with the Corporation offices, at about one-third the cost. They were 
using them at the present time at a little over £3 a year each station. 
Then, again, the system Mr. Mountain had suggested as to payment 
according to the messages they sent was something on the principle of the 
peuny in the slot gas meters which was becoming very popular in 
Huddersfield. He hoped to live to see the day when every washerwoman 
would be able to take her ordera from clients by telephone. He did not 
see why they should not be able to work the telephone as cheaply as they 
did on the Continent. 

Mr. SYDNEY F. WALKER said that the Post Office service was always 
ood but very expensive. He could look back 25 years, and the rule had 
been they had to pay per annum for the Post Office service what they 
could buy the instrument for. 'l'here was none of that healthy competition 
which existed between municipalities, and which he thought had been by far 
the most favourable symptom in connection with the electric light industry 
It appeared that the municipality would study local needs much more 
than a Government official could. Then there was the control of the 
streets. There should be no question, as at the preseut time, of the muni- 
cipal electrical engineer going, hat in hand, to a Post Office official with à 
plan. It should be the other way about. "The Post Office official, once 
within the municipal boundary, should be subject to the municipal autho- 
rities. What he would venture to prophesy would happen would be in 
each town of any size they would have the electrical engineer not merely 
of the telephone or electric light, but he would know the whole science of 
the thing, and he would have subordinates responsible for the different 
branches—one for telephone, one for light, one for tramway, for welding 
and for power service. He would say where the cables should be put, and 
to this engineer the Post Office official should be obliged to submit. Mr. 
Mountain had taken a telephone exchange with 6,000 subscribers, and 
hoped to put them on for £20 a-piece, using underground wires. He 
(Mr. Walker) put the cost at three times that amount. He spoke with 
20 years’ experience of telephone work. He should like to endorse what 
had been said about the number of calls. Mr. Mountain had considerable 
under-estimated them. The possible number of combinations followed a 
parabolic law. Take the two cases which Mr. Mountain had given—the 
one with 600 subscribers and the other with 6,000. The possible calls for the 
6,000 was 100 times the possible calla for the 600. If he were laying out 
an exchange he should not want 6,000 subscribers. He would sooner have 
300 or 400 to start with. If they got over a certain number each 
additional one became a nuisance. He would suggest that statistics 
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bearing on this should be obtained. There would be a constant for almost 
every kind of subscriber. 

Mr. MOUNTAIN, in his reply, said that local control was the only thing 
that could make the telephone succeed. Both Mr. Chamen and Mr. Boot 
referred to the purchase clause. Any exchange the municipal authority 
put down must be put down under the supervision of the Post Office. 
Therefore they could rot go far wrong; the Post Offiee would guide their 
action to an extent. He entirely agreed that trunk lines should remain 
with the Government. He did not think they wanted to bother with the 
communication between the towns; that would lead to difficulty. Mr. 
Walker had spoken of 6,000 subscribers being a large exchange. In 
England it probably was, although the exchange at Manchester was for 
10,000 ; Stockholm, he thought, was for 10,000, and it was, on the Conti- 
nent, not unusual to find large exchanges. 


INSTITUTION OF CIVIL ENGINEERS. 


ENGINEERING CONFERENCE. 
(Concluded from page 306.) 


ECONOMICAL TRANSMISSION AND DISTRIBUTION 
OF ELECTRICITY FROM A DISTANCE. 


BY HORACE F. PARSHALL, M.INST.C.E. 


In introducing for discussion so broad a subject as the economical 
distribution and transmission of electricity trom a distance, only a 
very general statement is possible, since local conditions cause widely 
different conclusions to be arrived at in different cases. The subject 
may be sub-divided into: (1) Economical generation; (2) Economical 
transmission ; and (3) Economical distribution. 


1. Economical Generation.— There is not much to be said on the 
subject of economical generation, if the electrical conditions alone 
are considered, since the difference in efficiency, cost and maintenance 
between types of generators, whether continuous current, alternating 
current, or multi-phase, is but small. In dealing with multi-phase 
transmission there may arise conditions where the use of step-u 
transformers will be found more satisfactorv, commercially, than the 
use of generators working at very high pressure. 


2. Economical Transmission.—In the transmission lines, so far as 
the cost of conductors is concerned, and the efficiency in transmission 
up to the commercial limit of cost of generating or transforming 
apparatus, there is a direct gain in increasing the voltage where over- 
head lines are permissible. Where underground cables have to be 
considered, with the present knowledge of cable-making, it may be 
said that 20,000 volts is the safe limit. 


3. Economical Distribution.—This has to be determined with 
reference to the conditions to be maintained in the consumer's 
circuit. These conditions are, as to whether continuous or alter- 
nating currents are most adaptable for a particular set of local 
conditions, or whether the combination of both could be made to 
meet the widest range, and finally what conditions as to voltage 
drop have to be maintained. Either for lighting, or in earth returns 
for electric traction, a very small voltage drop only is permissible. 
A number of small electric sub-stations will, from a commercial 
point of view, be found more economical than would be the case if 
each were to be a complete generating station. Sub-station plant 
can be built free from objectionable vibration or noise. It also 
occupies exceedingly little space. For these reasons it can be located 
in situations which would be impossible if complete generating 
stations had to be laid down. Numerous sub-stations involve lower 
efficiency in transformation, higher first cost of plant, and heavier 
attendance charges. On the other hand, a saving is effected both in 
feeders ana distributors, and the efficiency of transmission is increased, 
due to smaller feeder losses. Any general rule as to the most 
economical number of sub-stations to employ is impossible. For 
a particular case of fairly uniform distribution over a large area at 
a rate of 1,000 kilowatts or more per square mile, a radius of 
distribution of half à mile would be warranted from economical 
considerations. 

Smaller supply densities and in general un-uniform distribution 
will increase the economical radius of supply, and diminish the best 
number of sub-stations. With short feeders the further advantage 
is obtained that the feeder drops are smaller, and the consequent 
variation of voltage at different parts of the system through different 
feeders loading up irregularly is largely eliminated, with consequent 
simplification in switchboards, better service and more economical 
running of the plant. The arrangement of sub.stations has also to 
be considered in respect to the nature of the load, so that, in the case 
of the average load, the losses due to friction and hysteresis will be 
balanced against the C?R losses. 

„In general it may be said that single-phase transmission has had 
its day. In any scheme, even though designed primarily with a view 
to lighting distribution, it becomes necessary to take into account 
posue demands for power. So far the single-phase motor has not 


a success, and, in districts where single-phase plant has been: 


laid down, special arrangements are being generally made for the: 
supply of continuous current for power purposes. 

he gradual perfection of the generating apparatus, so that 
current can be obtained reliably at very high voltage, the high 
efficiency of the transmitting mains, together with the step-down 
transformers and rotary converter, and the great flexibility of such 
system, has led many engineers to believe that multi-phase trans- 
mission with rotary converters and continuous current distribution 
will be the ultimate system in dealing with large powers over any 
extended area. The popular formula amongst the more progressive 
engineers is to use multi-phase transmission at a periodicity of 25 to 
50, at from 5,000 to 40,000 volts, according to the distance and 
conditions of transmission. 

There is comparatively little choice between two- or three-phase 
currents. The conditions favouring three-phase transmission are in 
respect to the small amount of copper required, and greater flexibility: 
in the use of transformers, Thus, without increase in complication, 
the three-phase system requires but three-quarters of the weight of 
copper necessary for ae hase currents, and the transformers may 
be connected for six-phase transformation instead of three-phase in 
dealing with rotary converters—a condition very favourable to 
practical working. ö | 

The theory of the action of the rotary converter has been definitely 
laid down, and there is at present day plenty of experience as to its 
working in practice. The early difficulties experienced have been 
largely overcome by more carelul design both in the prime mover 
and in the rotary converter itself. It has been found necessary to 
give attention to the production of constant angular velocity in the 
prime mover. 

In England, on account of the stringent regulations, in connection 
with the working of tramways, multi-phase currents become 
economical at less distance than 1n most other countries, since the 
losses due to transformation are compensated for by the advantages 
gained by centralisation. The only two notable multi-phase installa- 
tions in the United Kingdom working are those of Dublin and 
Middlesbrough. There are, however, the greater installations of the 
Central London Railway, the London United Tramways, and the 
Glasgow and Metropolitan. When these are completed, it can be 
fairly said that these installations demonstrate the general feeling 
amongst engineers, that the multi-phase system of generation is the 
one most likely to give economical results even over comparatively 
limited areas. 


DISCUSSION. 


Mr. PARKER complained that the Paper contained no actual quantities. 
He had had much experience with the use of continuous current at high 
pressure, having put down plant at 2,500 volts, and thought he would 
have no difficulty in working continuous-current plant at 5,000 volts. 
This, however, would not do for very long distances. In connection with 
the Midland Power Distribution scheme, they had considered two-phase 
transmission and distribution, but he was not very confident as to the 
success of this proposal, and had opposed it; 5,000 volts continuous 
current would be adopted in preference. What was wanted in regard to 
polyphase working was a definite statement as to the costs of construction 
and working, and these he looked for from Mr. Parshall. 

Major CARDEW agreed with the Paper as far it went, but regretted 
the absence of figures. Synchronising might be a difficulty in polyphase 
working, and he suggested that the power should be generated at 
continuous current and transformed to poly phase at sub-stations, Referring 
to the relative advantages of two and three-phase working, he held that 
for two-phase working four conductors in two concentric mains should be 
used. The three-phase system should always be adopted for polyphase 
three-wire mains. 

Mr. R. E. CROMPTON referred to the extensive field of electrical 
engineering in traction and power distribution that was close at hand, and 
said that although the continuous current had been a good friend to 
electrica] engineers in the past in regard to lighting work, he knew that 
it had its limitations; and he looked to po, phase working as a solution 
of many of the problems that must present themselves in the future. 
Large railway schemes would necessitate that they should go into the 
question of polyphase working, especially in view of the disturbances which 
arise from the use of continuous current, He was not sure that it would 
not be necessary to follow Mr. C. E. L. Brown and carry polyphase current 
right into the car or train. With regard to sub-stations, he found that it 
mattered practically nothing whether these were placed at half-a-mile or 
three-quarters of a mile apart, and in traction work sub-stations might be 
placed anywhere from four to seven miles apart, as the cost of additional 
cables for the greater distance apart balanced the cost of additional 
sub-stations when they are put nearer together. 

Mr. OWENS described a number of American traction stations, and gave 
some interesting particulars of American practice. In the course of his 
remarks he referred to an American plant which had been erected abso- 
lutely without safety devices of any kind. ‘The plant permitted of a rise - 
of current to three times the normal, and this allowed the switch operator 
time to cut down the field and so prevent a breakdown. : 

Mr. HAMMOND agreed with Mr. Parker as to the desirability of having 
definite figures of polyhase working ; also with Mr. Crompton as to electric 
lighting now being a trifling factor as compared with traction and power 
work, At the same time there was a good field for electric lighting yet 
uncultivated. He disagreed with Mr. Crompton on the question of sub- 
stations. In his opinion it was desirable to interpose as little as ae 
between the generating station and the consumer. He himself was prepüir- 


338 


THE ELECTRICIAN, JUNE 30, 1899. 


— M A" 


ing an electric lighting scheme for Hackney. He believed in having plenty 
of mains, and at Hackney he had urged the Vestry to be liberal in this 
respect. This would minimise the use of sub-stations. He gave rome 
interesting reminiscencea of paralleling alternators in the early days of the 
practice, and described how he had burned out an alternator in an attempt 
to demonstrate the possibility of paralleling to Major Cardew, at the time 
of the Board of Trade inquiry under Major Marindin. 

Prof. A. B. W. KENNEDY called attention to a diagram which had 
been put on the wall showing the effect of financial copper rings on the 
price of copper, and referred to the possibility of our having to use 
aluminium or some other metal in place of copper at an early date. He 
thought that if engineers had paid as much attention to continuous 
current machines as to high-voltage alternate current machines, a 
satisfactory high-pressure continuous current machine might easily have 
been evolved. In his opinion, for long distance transmission, single-phase 
currents with continuous current distribution posseased many advantages 
over polyphase in regard to simplicity of working. 


Friday, June 9th. 
The following was the only Paper of electrical interest :— 


CRANES, AND THE POWER TO BE USED WITH 
THEM. 


BY WALTER PITT, M.INST.C.E. 


For the purposes of this short note, cranes may be considered as 
roughly divided into two classes—first, self-contained cranes carrying 
their own motive power, and, secondly, cranes which are actuated by 
power conveyed to them from a separate generator. The first class 
practically consists of hand and steam-cranes, and the second includes 
all the various forms of power-transmission cranes, such as shaft- 
driven, electric, and hydraulic, Of hand-cranes, it is only necessary 
to remark here that, wide as is the field of uscfulness for moderate 
sizes, the practical limit is soon reached. It may be assumed that 
eight men is about the maximum number that can be put to the 
handles of a single crane ; this corresponds to a total effective work 
at the hook of about 15 foot-tons per minute, or, put another way, it 
takes 15 minutes to lift 15 tons 15ft. high. Speaking generally, for 
loads over 10 to 12 tons, a hand-crane is out of place, unless the 
circumstances are very exceptional. 

The steam-crane is undoubtedly the best type to use where only a 
single crane is required, or where several portable cranes have to be 
dealt with whose relative positions may be altered within wide 
limits, or which may at some future date be transferred to another 
site, in all these cases the steam crane has advantages not possessed 
by any othertype. It is simple to work, as economical as most of its 
rivals, ready at short notice, and requires little permanent work for 
its installation, except in the larger sizes of fixed cranes. When, 
however, it is a case of an overhead traveller, or several fixed cranes, 
or a number of portable cranes with a limited range of travel, then 
the consideration of other motive power than steam at once begins. 

An overhead traveller is in many cases placed under cover, 
where a steam boiler placed close under a roof possesses obvious 
disadvantages, and in very many cases an available supply of power 
already exists. The overhead traveller has therefore always been 
well adapted for driving by transmitter power, and the evolution of 
the power traveller has been roughly as follows :— 1st, shaft-driven 
traveller; 2nd, rope-driven traveller; 3rd, electro-driven traveller. 

Shaft-driven travellers work very well where the motive power is 
not too far away, but they have disadvantages. The loss in friction 
is probably the greatest of all systems; the speed at which the 
$ransmitting organ (the shaft) can be driven is necessarily very 
limited, and the tumbler bearings are always inclined to be trouble- 
some. For conveying power by direct mechanical means, it may be 
considered an axiom that a quick light drive is always to be preferred 
to a slow, heavy one, and therefore it was a decided step in advance 
when the quick-running rope-crane came in, and by a process of the 
survival of the fittest settled down into the well-known type in which 
the driver sits in a cage below the girders and actuates the machine 
by sane open and crossed belts, the speed reduction being made 
at the crab by worm and wheel. The introduction of the electric 
transmission of power marked a noteworthy departure in crane 
design, and solved in a very satisfactory manner all the difliculties 
previously experienced in taking the power from the motor to the 
crane. 

Electric leads are easy to erect, noiseless, motionless, cheap, and by 
their means power can be conveyed along routes that would be quite 
impracticable by any other means, and with very considerable 
economy. The author puts the latter point last, because although 
users much appreciate economy, they appreciate convenience a great 
deal more. Speed and convenience of working take precedence even 
of coal consumption. The first electric cranes and travellers were 
worked by a single motor often kept running continuously, and the 
various motions were obtained by shifting Dg or other forms of 
friction clutches, Latterly the practice has been to use a separate 
motor for each motion. Having got so far, a lesson was taken 


from tramway practice, and series-wound motors were used instead 
of the self-governing shunt-wound motor previously n | 
The series-wound motor, with its big starting torque aud its 
capability of responding to the drivers views as to speed, has 
much analogy to the engines of a steam crane regulated by the 
drivers’ hand on the starting valve, and the writer thinks that it 
is precisely this possibility of using series-wound motors that is the 
great advantage of the single-motor machines. Jib cranes are 
usually now constructed as two motor machines, one for lifting and 
one for slueing. The subsidiary motions of jib derricking and 
travelling are less often used, and can be well worked from the 
lueing motor by a change of gear. 

The reduction of speed from motor to first motion shaft has been 
effected in every possible manner. Practically two methods survive, 
worms and cut-gear. The much-despised worm is noiseless, and 
very convenient to apply in many cases, and, if properly designed, 
even a worm will turn, and that with a very respectable etliciency, 
The author would remark in this connection that the ordinary 
formulas for worms will, if used with proper coefficients of friction, 
give results well borne out by practice. The next important organ 
in an electric crane is the controlling gear. Here the tendency has 
been lately to adopt liquid resistances, and still more recently to 
use controllers which are practically tramcar controllers. It is a 
striking feature of electric crane design that whereas at first the old 
power traveller was the model, the tendency is now to go to tram- 
way practice, and there are, in fact, many points of analogy between 
crane and tramway work, especially in all that concerns the starting 
and accelerating conditions, In Germany considerable attention 
has been paid to the problem of recovering the energy lost in 
lowering the load by generating current in the motor. Many of 
these arrangements are very interesting, but the writer doubts 
whether here again efliciency of doing the work required does not 
take precedence of current consumption, and for quick lowering 
nothing beats a free barrel controlled by a foot-brake. 


The hydraulic crane is too well known to require long notice here ; 
it will probably be always with us, but the electric crane will lea 
very serious rival. The electric crane itself is more expensive, but 
the generating and transmitting poni are less costly. Electric 
cranes are not affected by frost, and they also have the good point 
that the maintenance repairs are generally within the competency of 
the man who looksafter the crane. Of varions intermediate types of 
crane, the writer would mention a series of overhead shaft-driven 
travellers driven by hydraulic engines from a pressure main, and 
the result has been sufficiently satisfactory to warrant a repetition 
of the design. 

Another example of a different type of motive power is furnished 
by a crane designed by the writer, where, a good natural supply of 
water under moderate pressure being available, a Pelton wheel 
was keved directly on to the pinion shaft of the lifting gear, and a 
cheap and eflicient hydraulic crane constructed. The author also 
remembers having seen at Bilbao a blockyard Goliath, where an 
electric transmission actuated a direct-acting hydraulic lifting 
cylinder, and there are other variations and combinations of motive 

ower that may sometimes be authorised by the local condition. 
Breaking broadly, the author would emphasise the following points: 

1. For single cranes, or cranes with a great range of portability, 
use steam. 

9. In all cases where the circumstances warrant a central power 
station, or where power has to be conveyed any distance, use 
electricity. 

3. For overhead travellers, use electricity. 


PHYSICAL SOCIETY. 


At an ordinary meeting held June 23, 1899, Mr. T. H. Blakesley 
Vice-President in the chair, a Paper 


On the Magnetic Hysteresis of Cobalt," 


by Prof. FLEMING, Mr. A. W. AsHTON, and Mr. H. J. TOMLINSON, 
was read by Mr. ASHTON. 

A rectangular sectional circular ring of cobalt was insulated with 
silk tape, and wound over with four secondary coils, put on at 
quadrantal positions. Over these secondary coils six primary coils 
were placed, and the ring was submitted to a complete set of 
magnetic tests with a ballistic galvanometer. From these observations 
various curves have been plotted, and the results have been compared 
with a similar set of readings taken on a cast-iron ring. A chemical 
analysis of the cobalt showed that it contained about 1 per cent. of iron 
and 1 per cent. of nickel. The authors conclude that although in 
general form the maynetisation curve for cobalt resembles that of 
cast-iron, its hysteresis exponent is similar to that of annealed soft 
iron, The absolute hysteresis values corresponding to various 


THE ELECTRICIAN, JUNE 30, 1899. 


maximum flux densities are, however, not very different 
trom those of a typical variety of cast-iron. 

Prof. EVERETT referred to the fact that the sample of cobalt 
contained about 1 per cent. of iron and said that it would be 
interesting to know how cobalt free from iron would behave. 

The CHAIRMAN said that the hysteresis curves obtained 
from the step by step method could not be applied to dynamos, 
because the time taken to perform the cycle altered the shape 
of the curve. He would like to see the curves for cobalt 
determined in cases where the cycles were quickly executed. 


A “Discussion on Physical Tables 


was commenced by Mr. J. Lupron. 

Mr. Lupton briefly reviewed some of the difliculties 
met with in compiling Physical Tables, and in keeping 
them up to date. He divided them into four classes 
according to their objects, and criticised several well-known 
books of constants. He pointed out the danger of leaving 
out apparently obvious figures, and referred to the necessity 
for accurate proof reading. 


Prof. EVERETT said that in his work he had aimed at giving 
an idea of the meanings in various numbers, rather than stating 
them with great accuracy. He drew attention to the difficulty 
of condensing large series of numbers into a clear and concise 
table. | 

Mr. WATSON said that it was important that the units 
in which numbers were expressed should be atated at the head 
of each table, 


The Chairman having pointed out one or two small 
points to be attended to in the compilation of tables, the 
society adjourned until October. 


— —— — 


ELECTRICITY WORKS ACCOUNTS. 


Wolverhampton Municipal Electric Supply Works 


It is very gratifying to find, from the accounts 
for 1898-9 which we analyse this week, that the 
Wolverhampton undertaking is maintaining the 
good position and steady progress which, from the 
start, have characterised it. A good idea of the 
general progress which has been made may be 
gained from the following table :— 


€ 4 
. yb 3 „ 2 „„ g g | Sau 
d HIDE $23 86 323 825 
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1895-6 113, 841 |... 191,701 . | 210 | £1,403 loss 
1896-7 154 11,307 25.0 224,709 17 240 | 2025 profit 
1897-8 208 14,151 25.2 291,253 296| 318 | 590 „ 
1898-9 276 19,932 408 371,830, 277 420 1,004 „ 


| 


During the year under notice, an additional 
£8,052 has been expended on capital account, thus 
raising the total expenditure to £49,834, or £801 
per kilowatt of generating capacity of plant in the 
station. The number of consumers has increased 
by 68, and the equivalent number of 8 c.p. lamps 
connected from 14,151 to 19,982, or no less than 
40-8 per cent. These figures give good promise of 
a flourishing current year. 

While the revenue per unit has been kept prac- 
tically constant, a sensible diminution in the costs 
has been effected. The works costs, containing, as 
they do, the charges in respect of public lighting, 
are somewhat below the average of stations under 
municipal control and of similar output. It is to 
be noted, however, that the item of station wages 
and also the management and property charges 
are above those averages, and have the effect of 
raising ihe total costs to a very fair average at the 
output. 

The working profit made was £3,687, being 7:94 
per cent. of the mean capital This is another 
improvement over 1897. After paying the interest 
charges, amounting to £1,820, £1,812 has been 
placed on one side for redemption of loans. There 
is thus & balance for the year of £1,004. 


hours, 3d. after. d Includes 21,516 to public arc lamps. 
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WOLVERHAMPTON. 
Undertaking Worked by............ Wolverhampton Corporation. 
Date of Commenccment of Supply January, 1895. [stationssupplying2-w.system* 
System of Supply ............... ... | H.T. con..curr. with dynamotor trans. in sub- 
Chief Engineer ...scccccsoveccsccsceces C. E. C. Shawfield. 
YEAR ENDED MAR. 31, 1888. | MAR. 31,1889. 
QUANTITIES— 
Units generate . 370,089 470,836 
„ BOLD (TOTAL) . . 291,233 371,830 
„ sold to comsumers ........... Mika ts 211,795 291,387 
„ sold for public lighting, &o, ...... 19,458 80,443 
„ used on works 3,931 4,051 
UNITS SOLD per 8 c.p. LAMP CAPACITY 15:03 192 
Maximum supply demanded ............ 518 kilowatts 420 kilowatts 
Number of public lamps id 51 51 
Number of consumers e. 208 276 
Connections to mains in 8-c. p. lamps... 14,151 19,952 
CAPACITY OP PLANT IN 8-c. p. LAMPS 19,370 . 19,400 
CAPACITY OP PLANT IN KILOWATTS 620 622 . 
Per kilowatt Per kilowatt 
CAPITAL— | . Tota | capacity. | TOW | capacity. 
adigi reli (TOTAL) ........ — £47,800 £771 £47,800 £769 
APO PE FC e - = — 
Loan (including Debenture charges) 47,800 771 47,800 76:9 
ate dn (TOTAL)... eeeioctereee e 39,660 527 33,122 53:3 
C. pe - =e x — 
Loan(including Debenturecharges) 32,660 5277 33,122 53°3 
AUTHORISED, NOT RECEIVED(TOTAL)| 15,139 244 14,678 23:6 
Share (unissued) .............. — c — = — 
Share (uncalled) ..................... — — — — 
Loan (including Debentures) ...... 15,139 24:4 14,678 235:6 
REPAID (TOTAL) ................ . 346 0:558 807 1:30 
RESERVE OR SINKING FUND ........ — — — — 
DEPRECIATION FUND ........ T — M — — — — 
EXPENDED (TOTAL) ....... sé Edd du Mis 41,782 074 49,834 801 
Lands and buildings ..... "— 9,984 161 11,787 19˙0 
Fa ĩð NUR cas Qux VER 22,0564 45:6 26,566 4 42'8 
Mains e — MÁ 9,270 15:0 10,999 17:7 
Miscellaneous ..... sie Shaina tee drais 472 07762 472 0°759 
BALANCE OF OAPITAL ACCOUNT..... -9,121¢ | -147 -16719* | -269 
Total. 


Per unit sold. 


8 ee - A0 DE 5˙16d. £7,746 5°000d. 
Revenue from supply . 4,865 401d. 6,523 4 080d. 
" meters, &c. ........ me 102 0:084d. 12 0:090d. 
E public lighting. 1,275 1:054. 1,215 0°823d 
" sale of lamps, xe 15 0:012d 8 0:0054. 
P miscellaneous sources... — =< = = 
EXPENDITURE— 
TOTAL COSTS ..... ........ UN 2:82d. 2 653d. 
WORKS COSTS jj) 2,474 2:01d. 1'809d. 
Generation of Hlectricity eese 2,211 182d. 165 2d. 
Fuel (including cartage, &c.) 615 0:507d. 0 613d. 
Oil, waste, water, stores 222 0°183d. 0°217d. 
Wages at station .............. eere. 830 0°684d. O end 
Repairs & maintenance at Station 545 0°449d O-177d 
Distribution of Electricity ............... 15 Od O 017d 
Wages, Ke... eria et ; . 
Repairs, renewals of mains, &c. ... is nee VONIG: 
Public Lighting .. 248 O20 4d. Od 
Atten dane oon ? 248 0°204d. 0°141d. 
ß dioere seen cveaas 
MANAGEMENT CHARGES, ooo 949 07781d. 0 844d. 
Royalties ........ esse ess da esse ERR NUCE = ma F 
Rent, rates, face = 115 0· Od. 0-0Sed. 
Management ...... eene 3 S34 0% Sd. 0*758d. 
Salsrie 547 0:451d 0:493d. 
Stationery, &c. ........... . e 71 0:059d. 0:0604d. 
Establishment charges 42 00554. 9˙085d. 
Law charges, &c. ......... q 174^ ! (Q143d 0:121d. 
| X to mean % to mean 
Total. : cap.exp'nded 
FINANCIAL RESULTS— |—____{"2 Pacer} [e t 
WORKING PROFIT FOR YEAR ........| £2,834 705% | £3,637 7947, 
Carried to Depreciation Fund ... m pE "E UE 
Carried to Res. or Sinking Fund.. 1,042 259; 1,512 2.86% 
Net int. on loans (incl. Deb. charges)“ 1,202 299% 1,520 2˙88% 
BALANCE FROM LAST ACCOUNT ...... = TE m R 
Do. AVAILABLE for DISTRIBUTION, 0 590 147% 1.004 219% 
ö?ẽU:ʃ ! y sie iro aa x = — E 
ORDINARY DIVIDEND PAID ............ — us 
2 of TOTAL COSTS to GROSS REVENUE 5475% 563:4% 
Expenditure per kilowatt capacity £5. 10s. 5d £6. 12s. 2d 
REVENUE PER KILOWATT CAPACITY £10. 1s. 10d. E12. 9s. Od. 
Expenditure per 8- c. p. lamp capacity.. 3s. 64d 4s. 23d. 
REVENUE PER 8.C.P. CAPACITY ...... 6s. 54d. 78. 114d. 
REVENUE PER 8-C.P. CONNECTED ... 8s. 10d. . e ; 
Price charged for lighting, per unit ... e CERA 
„ for ee 1 iuit €— 6d. to Sd. 2d. to 1d.“ 


„ for publiclighting...... ..... 


£25 per lamp per ann. I £25 per lamp per ann. 


£00 volts. a Over-expended. buf 


: —* e i 3.wire system at 
REMARKS.—* In process of alteration to 3-wire sy „Wright“ system : ôd. Arat two 


which £43 is cost of stock mahuzement, and £99 to insurance. 


e Includes £134 to insurance and 232 cost of stock management. f On the © Wilght " system: ëd. for first two 


hours in the winter and for the first hour in the summer, 3d. per unit after. g Maximum demand system on two-hour scale. 
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COMPETITIVE TELEPHONY. 


Although it has taken Parliament & week to give effect to 
the determination of the Government to send the Telephone 
Bill to à Grand Committee, the chances of its becoming law 
are, perhaps, slightly improved. In any case, however, the 
Bill will have been considerably modified before it can be 
“ cited as the Telegraph Act, 1899." It is notorious that the 
reference of a Bill to a standing committee is frequently 
nothing more than a convenient pretext for putting it on 
the shelf; but if the Government had already irrevocably 
determined that this should be the fate of the measure for the 
present session, it seems odd that they should almost simulta- 
neously have decided on an important alteration in its 
scope. When the combined Bill and Treasury Minute have 
undergone the alteration indicated by Mr. Hansury in the 
House of Commons on Monday, the proposed legislation will 
amount to this, viz.:—The prolongation of the National Tele- 
phone Co.’s licence for another 20 or 25 years, so far as it 
relates to areas which the Company has already occupied ; 
and the institution of competition—by the Post Office in the 
metropolis, by local authorities and possibly new companies in 
the provinces—for a like period. In return for the extension 
of its licence the Company is finally to renounce its privilege of 
charging preferential rates and to consent not to encroach on 
the less remunerative areas hitherto untouched. 

Those who have studied the problem presented by the state 
of telephony in this country have realised that the system 
will only be at its best when it is controlled and also managed 
by a State department. Even the last Select Committee, 
with all its prejudices, realised this, and strongly recom- 
mended that all licences, no matter to whom they 
were granted, should expire in 1911. But now the 
Government proposes that the farcical experiment of 
competitive telephony should not only be recommenced, 
but continued for another 20 or 25 years. We have already 
seen the effect of unsuccessful competition in the feeble 
attempts of the Post Office to fight the Telephone Company 
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on ihe one hand, and the swallowing up of the smaller 
companies (washed down with a sufficiency of ‘‘ water”) on 
the other hand. Successful competition can at best duplicate 
the service, and hamper rather than assist its development. 
In addition, it is stipulated that the Company shall cease to 
extend its system into new areas. These are presumably not 
remunerative at present; but, if there is a possibility of their 
becoming so, it should be a private company that undertake 
the risk, and not a local authority speculating with its 
ratepayers’ money. If a new electric lighting act were 
passed forbidding the electric supply by companies in 
districts at present lighted by gas and oil, would it tend to 
extend the use of electricity for illuminating purposes? 
We have frequently expressed our views in favour of a tele- 
phone monopoly, worked either by the Post Office or an 
allied Government department, and, since the passing of the 
Bill in its modified form would necessarily prevent, or at any 
rate delay, the fulfilment of this desideratum, we cannot but 
express a hope that the House of Lords will never be troubled 
to consider the measure. Nevertheless the telephone system 
should not be allowed to remain in its present condition. 
Considerable development is needed at the present moment, 
and the only rational way in which this can be accomplished 
is by the nationalisation of the whole system at as early a date 
as possible. 

Before leaving the question of competitive telephony, we 
would refer to the Paper and discussion, printed in another 
column of this issue, in which the municipalisation of the 
telephone was discussed by the body representative of the 
municipal electrical industry. There could hardly have been a 
better demonstration of the incompetence of the municipalities 
to manage telephone exchange business. 
pointed out in our short review of the proceedings, published 
last week, all the speakers were in favour of telephone 
municipalisation. Yet, when Mr. Worpinewam said that it 
was essential to the success of any telephone system that it 
should be a monopoly, the remark was received with a round of 
applause, although it is evident that unless the property of the 
National Telephone Co. be bought or confiscated, municipal 
tolephony would have to be carried on against powerful compe- 
tition. Theassurance with which engineers, whose experience 
in the design and working of large telephone exchanges is 
practically nil, expressed themselves ready to undertake the 
duties of municipal telephone engineer, was astounding. 
One of them undertook to erect an exchange on the most 
modern lines at a cheaper rate than had even been done in 
the telephonically superior town of Stockholm, and another 
was confident that this estimate was too high. The two 
small municipal exchanges mentioned in Mr. Mounratn’s own 
Paper have cost £38 and £45 per subscriber, and in a country 
where material and labour is cheaper than here; while 
Mr. Mountain has estimated £20 per subscriber for an exchange 
three or four times as large, and consequently costing more 
(per subscriber) to build than a smaller one. If Mr. Mountain 
had had experience in telephone working, he would know that a 
6,000 subscriber exchange would have to be built for an initial 
8,000 or 4,000 subscribers, so that his estimate of revenue is 
also on a false basis, although partly compensated by the 
absurdly small number of calls per diem he assumes. Then 
his justification of the toll system of charging is absurd. 
The only item of expenditure dependent to any great extent 
on the number of calls per annum 1s the operators’ wages, 
and the effect on these by even an enormous increase or 
decrease in the number of calls per subscriber can be but a 
small proportion of the total expenditure. Central station 
engineers, who have made the study of tariffs & speciality, 


As we have already 


Should be able to recognise that, whereas & greater demand 
for electrical power or & greater consumption of electrical 
energy increases proportionately the capital outlay and the 
expenditure in coal, &c., the case of & telephone exchange 
is entirely different. There are no “ stand-by” losses, 
the capital expenditure per subscriber can be but little 
influenced by his demand for his instrument, the line will 
cost the same whether he makes one or one hundred calls a 
day, and although the exchange equipment might be slightly . 
reduced in cost (by a diminution of the number of multiple 
sections) if every subscriber required only half the attention 
at the busiest period of the day, the saving would be but a 
small proportion of the whole capital outlay. If the present 
advocates of municipal telephony are representative of those 
to whom the management of it would be entrusted, the longer 
the country is spared this phase of municipal trading the 
better. 


REVIEWS. 


(Copies of Books, &c., reviewed in the The Electrician will be supplied by the 
Publisher, post free, on receipt of the published price.) 


A Short History of the Progress of Scientific Chemistry in our 
own Times. By WILLIAM A. TI DEN, D.Sc. Lond., D.Sc. Dub., 
F. R. S. (Longmans, Green and Co. 1899.) Price 5s. net. 

This is a book which will be welcomed by all who desire to 
obtain & clear understanding of the present position of 
chemical science, and of the facts on which our modern 
theories are based. The object of the author has been to 
supply the long-felt want of & book of moderate size which 
should afford an historical survey of the succession of events 
which has led up to the system of theory in chemistry accepted 
at the present day. It embraces the period of the Queen's 
reign, and Dr. Tilden has chosen the year 1887 as his starting 
point, because it was about that period that the influence of 
Liebig's teaching was beginning to be felt, and that the new 
organic chemistry, and the system of practical instruction in 
research inaugurated by him, were attracting students from 
every part of Europe. 

In the introductory chapter Dr. Tilden sums up the general 
condition of knowledge relating to chemistry, and to those 
branches of science immediately connected with it, which had 
been established at the Queen's accession. In the middle of 
the seventeenth century, Boyle, in his Sceptical Chymist 
(1680), laid the foundation of scientific chemistry by exposing 
the inconsistencies of the Aristotelian dootrine of the Four 
Elements, and by refusing to admit any arguments except 
those which were based on the results of experiment. The 
doctrine that all disputes concerning the composition of matter 
should be decided by the test of actual experiment, not by 
theoretical discussions, was too radical to be accepted at once ; 
but it made its way, slowly at first, and then more rapidly as 
the record of observed facts accumulated. The indestructi- 
bility of matter was recognised; also that any given compound 
is definite in its nature, and always contains the same 
ingredients combined in the same proportions. The facts of 
definite combination and multiple combination were accounted 
for by Dalton in his atomic theory put forward in 1807, which 
has since been the fundamental hypothesis on which our 
modern chemistry is based. 

About 1837 the discoveries of Wöhler, Liebig and Dumas 
laid the foundation of organic chemistry. At this period the 
only scientific societies existing were the Royal Societies of 
London and Edinburgh, and the number of known elements 
was only 54, as compared with the nearly 80 which are 
recognised now. By the middle of the century the doctrine 
that energy as well as matter is indestructible was accepted, and 
in 1864 Newlands sought to bring the elements under a compre- 
hensive scheme. This has finally been accomplished by the 
labours of Odling, Mendelcef and Lothar Meyer, and science has 
benefited much by what isnow known as the periodic law. The 
use of graphic formule was established by 1865, and has 
proved beneficial by enabling us to give shape to our notions 


342 


concerning the structure of compounds. The author deals at 
some length with the development of synthetical chemistry, 
and the economic effect of the progress of scientific knowledge 
is illustrated by the results which followed on the discovery 
tbat many of the complex carbon compounds are identical 
with the compounds previously known as products of vegetable 
life, and obtainable only from the substance of the several 
plants which yield them. This has enabled the cultivation 
and collection of large quantities of plants to be dispensed 
with, such, for instance, as the madder plant, whose chief 
red colouring matter, alzarin, is now produced artificially. 
Great results have also followed from the studies of 
Pasteur and others on the chemical changes produced in 
carbon compounds by the action of living organisms, such 
as yeasts and germs. The ideas as to structure put 
forward by Pasteur are traced to their development into 
what is now known as stereo- chemistry, or chemistry in space 
of three dimensions, but Dr. Tilden points out that the 
necessity for a theory of the kind was perceived long before 
Pasteur’s researches gave the clue which led ultimately to the 
conception of the doctrine of symmetry and asymmetry in 
carbon compounds. The relationship between electricity and 
chemical affinity is discussed, and the development of the 
modern theory of electro-chemistry which followed from the 
hypotheses put forward by Arrhenius and Van’t Hoff is fully 
treated. There is a chapter on the liquefaction of gases, and 
Dr. Tilden may be congratulated on the skill which he has 
displayed in the delicate task he had before him in treating 
with the rival claims of living workers. The book is very 
pleasant reading, and one rises from its perusal feeling, with 
Dr. Tilden, that the reproach which is sometimes levelled 
against England that she has fallen behind in the scientific 
race is unfounded, and that “if Dalton, with his atomic 
theory, laid the foundation of all the ideas of more recent 
times, the superstructure has been raised and adorned by the 
work and writings of Graham and Faraday, of Williamson 
and Frankland, of Odling and Gladstone, in friendly rivalry 
with their contemporaries in France and Germany.“ 


G. H. R. 


Electricity in its Application to Telegraphy. By T. E. HERBERT. 


(London: Whittaker and Co., White Hart-street, Paternoster-square. 
New York: Fifth Avenue.) 

This excellent handbook of practical telegraphy, written by 
one of the postal telegraph engineers for the use of telegraphists 
and technical officers, has justified its publication by the speedy 
exhaustion of five editions, and the demand for a sixth, which 
has just been issued, with additions and revisions bringing it 
up to date. Though designed originally to help working 
operators to pass the technical examination which the Post 
Office imposes as a test of fitness for promotion to higher 
grades of the service, this book may be safely referred to by 
electrical engineers, outside, desiring information on any of 
the details of practical telegraphy, line construction and 
testing,—every land line system employed in this country being 
fully and lucidly described. We have only one fault to find 
with it; the diagrams with which it is copiously illustrated 
are not quite worthy of the text. Cheapness is no doubt 
responsible for this; but we are inclined to think that so 
useful a book would bear the enhanced cost of well-drawn 
plates on superior paper. In many instances the figures of 
this volume are rendered obscure and hard to follow by reason 
of their minuteness, and the indiscriminate use of dotted lines 
for the connections, both external and internal. 


A Portable Electric Plane.—A portable electrically-operated 
planing machine for the planing of floors and decks of ships is 
briefly described in Electricity, of New York. The machine, 
says our contemporary, somewhat resembles a large lawn 
mower, being mounted on wheels and having two handles by 
which it may be pushed about. A switch is arranged near 
the left handle, and the motor is belted directly to the cutting 
cylinder. By using an auxiliary cylinder it is possible to cut 
in close to walls, and the machine is adjustable for depth of 
cut and speed. Pushing the machine away from the operator 
the knives will cut, while if it is pulled towards him they will 
be raised clear of the floor. 
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ELECTRIC LOCOMOTIYES IN PRACTICE, AND 
TRACTIVE RESISTANCE IN TUNNELS, WITH 
NOTES ON ELECTRIC LOCOMOTIVE DESIGN. 


The following is an abstract of the discussion which took 
place at the Institution of Electrical Engineers on May 18th, in 
connection with Mr. P. V. McMahon's Paper on this subject :— 


Mr. C. E. GROVE, in congratulating the author, said tbat the statistica 
and information given in the Paper would be useful to everyone who had 
to design electric locomotives in the future. As he bad been responsible 
for the design and construction of the No. 21 locomotive, he had had to 
go over some of the ground that Mr. McMahon had gone over, and, there. 
fore, he could appreciate the enormons value of the resulta obtained by him. 
When Mr. McMahon was referring to facts he was on solid ground, 
eminently his own, and they must accept his results with respectful grati- 
tude, but it appeared to him that when the author left the facts and began 
to explain them, and still more when he proceeded from special explana- 
tion to broad theory, he was not quite so happy. In the first place, he did 
not find that the expression draw-bar pull," and the lessons derived from 
it, was treated with the precision expected. For example, he atated that 
“it is customary in giving the results of a test on a Btreet-car motor to 
speak of the horizontal effort at the tread of the wheel of & certain 
diameter, and to call the result draw-bar pull. Experience shows that the 
actual draw-bar pull at starting, as measured byadynamometer, is only about 
73 per cent. of theactual tractiveeffortat the tread of the wheel of themotor.” 
What was not shown on the draw bar was the effort the locomotive was 
accelerating on itself. Referring to Tables II. and III. in the original paper, 
he said he did not quite see why the values in column three should be higher 
than those in column one. The author spoke of locomotive losses, giving the 
average draw-bar pull between Stockwell and the Oval as 268lb. for an 
average current of 36°8 amperes. He then went on to say that The average 
tractive force due to acceleration, plus or minus gravity, was 8'36lb., 
leaving 259°7lb. as the tractive force at the draw bar of the locomotive 
on the level at a constant speed. From the Prony brake test the tractive 
force at the tread of the wheel for a current of 36°8 amperes waa 340Ib., 
leaving 80lb. as the locomotive losses, in which are included journal and 
rail resistance and air resistance." Surely rail friction and air resistance 
were not locomotive losses! "These he underatood to be the losses in the 
regulating devices and in the heatiog of the motora, but the rail friction and 
air resistance must come out of the 268lb. which was given as draw-bar pull. 
Coming back to the description of the motor and locomotive tests the 
author found certain results by measuring the pull of the dynamometer, 
but not quite getting the result that he wanted, he made tests of the 
motor under statical conditions, There were also two sets of curves 
for Nos. 12 and 17 locomotives, in which the tractive force, as taken from the 
Prony brake, was compared with the tractive force observed from the draw 
bar, and there was a considerable difference, a difference of something 
like 30 to 40 per cent., which the author called loss. But it appeared 
to him that it was not loss. The tractive force of the motor measured, 
when the motor was doing nothing and able to turn round under the 
influence of its current, was the true measure of the force which the mofor 
exerted. When the author tested the motor with the weight of its 
magnets on its bearings, and then allowed for the pull of the whole loco- 
motive on the magnet bearings, as under running conditions, he accounted 
for the difference between what he observed under statical conditions aud 
what he observed when the locomotive was complete. It seemed to him 
that the author had really been measuring the statical effort exerted by 
the motor, but besides what he had observed from the spring balance, the 
author had got an extra resistance to the motor turning (in the shape of 
the weight on the axles), which was not allowed for in the spring balance 
readings. In his opinion, a simple torque test had a great superiority for 
measuring what a motor would do over the Prony brake test, and by way 
of emphasising this opinion, he showed a diagram giving the method in 
which he had tested the No. 20 locomotive at the works. Lest it should 
be objected that this method did not quite realise the conditions of practice, 
he said that when these motora were calculated, they were calculated from 
a specification requiring a certain time to be taken in running over a section 
with a given weight of train behind the locomotive. The required accele- 
ration to do the journey in the stipulated time was calculated for every 
section. Then the value of the tractive force was assumed at 121b. per ton 
—it was not known whether it might be greater or not—but in case there 
might be errors a margin was added to the required tractive force which the 
motors were expected to give when built. When built they gave exactly 
what they were required to, and it was shown that the No. 20 locomotive 
had about 10 per cent. greater average speed than the other locomotives 
on the line which was exactly what it was intended to have. Knowing 
this much, when he found such statements as that with a given test the 
locomotive efficiency came out at over 100 per cent., he was inclined to say 
that there must be some error in the figuring or in making the measure- 
ments. It might be premised that the arithmetical work was right, but 
then came the question as to whether the measurements were rightly 
taken. He had been allowed to ride over the line and take some measure- 
ments under the usual conditions, which were taken every five seconds by 
a man with a watch and a whistle. He was quite surprised that under 
these conditions any accurate resulta could ever be obtained. He was 
willing to allow that a man who did this regularly and skilfully would get 
better results than a stranger, but he still thought there was room for 4 
large margin or error io this method, especially on the question a3 to what 
was the instantaneous speed of the locomotive, and this was sufficient to 
account for the obvious errora in some of the measurements. He said thi: 
with confidence, because he tried some time ago to get a set of testa by 
Mr. McMahon's method under far better conditions than the author had to 
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work under. Some years ago he put & dynamometer car or an inner 
circle train to measure the tractive force, and went all round the circle. 
They bad a car which had the usual automatic apparatus driven from a car 
axle by gearing so that the paper speed exactly corresponded with the train 
speed. They had an electric chronograph which every 30 seconds put a 
time notch on the diagram, and yet although the record was strictly 
proportional to the speed, which was marked every balf minute, it was 
exceedingly difficult to find out the exact velocity of the train at any 
period between these half minute readings. The conditions of tbis test 
were far superior to those worked under by the author, and there he 
thought would lie the explanation of these ourious results. 

Mr. A. M. TAYLOR had taken up, some three years ago, this matter of 
the tractive resistance per ton of train, and had worked in the same way 
that the author bad done—viz., by deduction, what the tractive force per 
ton of train was on the level, and it was rather surprising to find that his 
results differed rather materially from the author's. The first discrepancy 
he noticed was in Fig. 17. According to this figure, the tractive force, as 
measured on the Prony brake, was 2,100lb. with 118 amperes, and about 
1,9401b. with 100 amperes. The tests made at the works were under 
similar conditions, and gave 2,060lb. and 1, 700lb. respectively. Perhaps 
the author could explain this big difference. Then, in Fig. 29,* according 
to a curve he had plotted for the same locomotive as mentioned in the 
Paper, the initial velocity of the tractive force in pounds per ton was about 
23 per ton of train, as against 40 by the author ; the lowest figure reached 
by him in his curve was about 5lb. or 6ib. per ton of train, as against 10lb. 
by the author, while the shape of his speed curve was quite different. 
Another discrepancy was in the averages which the author had obtained. 
The author had obtained an average between Kennington and the Oval of 
11°75lb. per ton of train, while with the same locomotive he had obtained 
the figure of 15lb. He might say that the way he had got his figures was 
that mentioned by Mr. Grove—viz., by dealing with the whole mass of the 
train, and having nothing at all to do with the draw-bar pull, and he rather 
agreed with Mr. Grove that this was a better method. Having worked 
according to the author’s method himself, he knew that it took a great 
deal of time and introduced a great many sources of error. The principal 
one was in the speed. In differentiating the speed curve at 30sec. intervals 
he got the most wonderful changes in the acceleration forces. They varied 
so immensely with the change in the speed that the pure tractive resistance 
was quite out of it in sume cases. In fact, he had, in plotting his curves, 
almost had to cook them in order to get his results. 

Mr. McMAHON asked Mr. Taylor if, in speaking of his averages, he 
meant the average from the moment the current was switched on until 
the locomotive came to rest in the next section. , 

Mr. TAYLOR said he did. 

Mr. W. M. MORDEY congratulated the author on the perseverance he 
must have posseesed to have got all these experimental results under the 
very trying conditions of his line. He hoped that some of these results 
would be criticised by their American friends who had had 8o much more 
practical experience on such matters than we had here. His chief point 
was in connection with the controllers. When he was in the States last 
year he was told that the whole question of successful traction working 
depended on the controller ; in fact, the controller really controlled every- 
thing, and that more failures were due to questions connected with the 
controller than anything elee. "Therefore, he was rather interested to see 
that the author was using a controller that was not at all of the type used 
in the States in connection with tramway work. The author had no 
magnetic blow-out, and the whole apparatus was exceedingly simple when 
compared to the controllers they were used to. He had offered an expla- 
nation to the author which perhaps might explain why this controller 
worked on his line whereas it would be a complete failure on ordinary 
tramways. It was this, viz., that the autbor switched off his current when 
the motors were running at full speed. In traction work the motors were 
constantly being switched off when they had no back E.M.F. This made 
all the difference, because when a motor running at full speed was switched 
off there was practically no E. M. F. in the circuit; the counter E.M.F. was 
practically the E.M.F., of the line, and consequently the breaking was very 
much more easily made than in the case of motors ewitched off constantly 
at very low speeds. Perhaps all those with practical experience would 

have noticed the very marked difference between the arc formed when the 
motor circuit was broken and when the generator circuit was broken. If, 
for instance, they lifted the brush of a motor at full speed there was no arc 
at all, but if they lifted the brush of a generator running at full speed 
there was a very bad arc indeed. He hoped the author, in completing the 
Paper for the Journal would try to bring out more clearly his objects and 
the results that he obtained. When he first got the Paper he felt like the 
monkey which had a nut with a shell too hard to crack, but which was 
nevertheless worth cracking. But perhaps the author made the Paper not 
too easy so that they should realise that it had taken some trouble to get 
the very excellent results that it undoubtedly contained. 

Mr. R. P. BROUSSON referred to the statement in the Paper where the 
author said with a plain series method of regulation he found varying the 
starting current made no difference, or very little difference, in the speed. 
He thought this was to be expected as one of the advantages of the series 
controller. Last year, when he was making experiments on a trial 
locomotive for the Central London Railway, he used an oil dynamometer 
about 10in. or 1lin. in diameter, with several scales reading up to 22,0001b. 
He found a difficulty in the tremendous variation in the draw-bar pull, 
and found it necessary to take readings every two seconds. He also 
noticed the same thing that Mr. McMahon had, viz., that he could get no 
reading on the dynamometer until about two seconds after the current was 
switched off. He noticed that the author took as his maximum 1 Aft. 

r second per second for his acceleration. He did not consider this a high 
value, and it was nothing like the value very generally used in the States at 
the present time. On the elevated roads in Chicago, for 20 f they 
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frequently used an acceleration of 2:25ft. per second per second, and even 
in New York the acceleration was higher than the author's. The present 
practice certainly had a tendency towards increasing the acceleration. Of 
course, with street cars it was a great deal higher still, and, personally, he 
thought it possible to increase the acceleration very considerably without 
the passengers feeling it. What they did feel was the change in the rate 
of acceleration, In Figs. 35 and 37 he noticed that Mr. McMahon, in 
switching from series to parallel, allowed his current to droop considerably 
before taking on the parallel (position, and consequently he got a consid- 
erable drop in the rate of acceleration. He thought that this would be felt 
by the passengers, especially when the trains were first getting up speed. 
Then, from the economical point of view, he believed that if Mr. McMahon 
had slightly increased the resistance in series, so as to bring the maximum 
value of the series current down, and thus get a more or lesa straight 
curve on the series position, he would obviate this drop. His results would 
then be even more economical than they were at present. The statement 
of the author that he had not found it necessary to lock the reversing 
switch of his controller was certainly a radical departure, and he thought 
that when a reversing switch waa most needed was when a man was 
likely to lose his head, and, therefore, he did not think the motorman 
should have any chance of being able to reverse bis motors before 
switching into field series and field resistance. He noticed that in the last 
locomotives mentioned by Mr. McMahon he was using consequent poles. 
His own opinion was that this is a mistake on account of sparking. On 
some heavy trains in the States they had started using this type, but had 
discontinued them on this account. Mr. McMahon’s 0'055 kilowatt-hour 
per ton mile was a very good result, indeed, considering the working 
conditions of the City and South London Railway. 

Prof. R. SMITH expressed his admiration for the immense amount of 
work represented by this Paper. It was not only the work represented by 
the taking of measurements, but the work also done in making calcula- 
tions from these experiments, which was very considerably greater than 
tbat involved in taking the measurements themselves. Mr. Grove had 
referred to the great changes in accelerated force, and also to the labour 
of calculating from observations taken at 30sec. intervals, and another 
gentleman had confessed that from observations taken at that interval, he 
had had to “ cook” his results. But Mr. McMahon had taken his resulta 
at 5sec. interval, i. e., six times as many in the same time, and, therefore, 
there was the pos · ibility of a great deal more refinement in the calcula- 
tions of these observations, and that such refinement had been followed 
out, or aimed at at any rate, was shown throughout all the diagrams. 
He had very frequently advocated the absolute necessity of taking 
observations at very frequent time intervals in investigating tbis 
subject, and he was very glad to hear a gentleman that evening 
say that he had taken observations at 2sec. interval. He did 
not think this was too close, and thought they could even get a 
deal closer than that. He had before mentioned the desirability of taking 
direct measurements of the acceleration. Why leave it to be a matter of 
calculation from observations of velocity? He thought that acceleration 
could, with a nicety in instrumental design, be measured with as great 


‘accuracy, and perhaps considerably greater accuracy, than velocity could, 


and with greater ease in avoiding instrumental errors. He was specially 
interested in the design of dynamometers of the kind shown by Mr. 
McMahon and admired its design very much. It was founded on the 
principle of the famous Emery testing machines described and exhibited a 
good many years ago in London. But the merit of that system of pressure 
measurements depended very much upon the adoption of the zero method, 
i. e., they must bring the working parts of the indicator to the zero position 
when they began reading, in order to get a high degree of accuracy in the 
reading. Mr. McMahon complained in the Paper of the enormous jerkiness 
of the indications and the difficulty of taking a fair meaa between the 
points to which the indicator flies about over the dial, and he had also had 
great difficulty in getting a diaphragm to stand the jerks, which tore it at 
the joints (having tried copper and rubber with a copper web), but all the 
materials tried gave way owing to the jarring at the edges. He thought, 
in order to make this instrument really successful for accurate measure- 
ment in those positions where it was impossible to avoid jerks, it was 
necessary to have the pressure indicator of such a sort that the flexible 
part of it moved very little indeed, so that the piston of this flexible 
diaphragm on the buffer beam, would also have &n extremely small move- 
ment, and this movement of the indicator must multiply in a very large ratio. 

Prof. C. A. CARUS-WILSON said there were two points of special 
interest in the Paper. The first was the attempt to find out the air 
resistance in the tunnels. The curve given in Fig. 29* included the air 
resistance behind the draw bar. Under these circumstances, they had not 
been told what was the air resistance experienced by the locomotive itself. 
He would be glad if when Mr. McMahon published his Paper in the 
Journal some data were added as to the author’s estimation of the air 
resistance experienced by the head of the locomotive itself, because, of 
course, in tunnels this represented the larger part of the air resistance. 
The friction of the air on the sides of the car behind the draw-bar was a 
very small proportion of the whole resistance of the air to the passage of 
the train. The ratio of the area of the car to the area of the tube had 
been figured out at 56 per cent., and under these circumstances one would 
not expect the air resistance to be anything serious at tlie speeds on which 
the experiments had been made. But still, if Mr. McMahon had any 
further data on the estimation of the uir resistance to the head of the 
locomotive, he thought it would be of great value if it were added to the 
Paper. The second point of interest, to his mind, was the author's method 
of shunting the field. He was not aware of this method having been 
tried on so large a scale before. Of course, when one analysed the reasons 
why Mr. McMahon had been obliged to have recourse to this method of 
shunting the fields, they would see that in trying to increase the efficiency 
of the locomotive he simply increased the number of turns on the 
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armature. Under these circumstances it was quite clear that in order to 
cover the distance in the stipulated time it waa absolutely necessary to 
shunt the fields: there was no other way of getting what he wanted. The 
effect of shunting the fields was simply to givethe characteristic (or, as he 
preferred to call it, the induction) curve more straight than was possible 
from the simple magnetic curve of the motor, i.e, the characteristic, 
instead of going down in the curve form, went straighter to the zero line, 
It was not quite clear whether the curves given in the addendum were 
obtained with shunting the field. He took it for granted that the new 
locomotives were controlled on the shunted method. With regard to the 
new locomotives he thought it a little disappointing that a better 
ratio of kilowatt-hours per ton mile had not been obtained, but this was 
accounted for by the fact that he had been obliged to use a larger driving 
wheel, which had been increased from 27in. to lin. He considered this a 
great disadvantage, but the author had apparently been obliged to do it in 
order to get a good clearance for his motor. He wondered whether Mr. 
McMahon had had any opportunity of introducing gearing into these 
motors. He was astonished that there was sucha great prejudiceagainst the 
use of gearing, and would like to know whether Mr. McMahon was tied 
down to the gearless motor. 

Mr. P. V. MCMAHON, in reply, said he was flattered by the reception 
the Paper had received. If he had been more careful in the way he used 
the term draw-bar pull,“ he felt it might have saved a good deal of, he 
might almost say, useless discussion. In starting the experiments the 
motora were tested on their backs with the Prony brake. What he 
wanted to find out was the efficiency of the locomotive treated as a loco- 
motive, and if they referred merely to Fig. 17 it would be seen, in conuec- 
tion with the difference between the tractive force at the Prony brake for 
118 amperes and the tractive force at the draw bar, that the losses went 
down as the speed went up. This was due to the friction in the bearings 
of the motor and also in the axle box, on account of the filling of oil getting 
between the two surfaces. By the 73 per cent. referred to he meant 
73 per cent. of the actual pounds pull at the axle wheel, and the actual 
pull measured by the dynamometer at the draw-bar. The experiment was 
made with the locomotive working at rest and on the level, and, therefore, 
the acceleration could not be taken into account. The torque test described 
by Mr. Grove was used in the experiments given in Fig. 7, and he found 
by this what he called the “static” teat of the motor, and which was 
represented by the curve C in the tests of Nos. 15, 12 and 17 locomotives. 
He did not agree with Mr. Grove that his was a better result, because the 
enormous friction in the spring balance wen the armature was not 
allowed to revolve more or less destroyed the result. 

Mr. GROVE said that the reading was taken when the armature was 
just on the point of revolving, and it was tapped so as to ease the static 
resistance. 

Mr. McMAHON, continuing, said he had had a hard try to use this 
method, but somehow his results did not come out so well as with the 
Prony brake. Mr. Grove and other speakers had questioned the accuracy 
of obtaining reliable results with five-eecond readings. All he could say 
was that there had been some hundreds and thousands of these readings 
taken, and they agreed with wonderful accuracy. "Taking the tests all 
through, they came out to within 1 per cent. 

Mr. A. M. TAYLOR here asked if Mr. McMahon had integrated the 
speeds, because in comparing an elaborate series of tests published before 
the British Association with Mr. McMahon's, he did not find one of them 
agree with the distance travelled. 

Mr. McMAHON thought the readings in this particular set of testa 
mentioned by Mr. Taylor had been taken every 10 seconds. 

Mr. TAYLOR thought the author would find they were five-gecond readings. 

Mr. McMAHON then referred to Mr. Taylor's remarks on the difference 
in tbe tractive force of the No. 15 locomotive obtained at the worka and 
that obtained by himself. As a matter of fact, at the works the fields were 
separately excited, whereas in his case they were not. This might, 
perhaps, account for the difference ; in fact, he was at a loss to find out 
where this difference lay until he found that there were two values of 
current—one the ampere current, and the other the field current. Mr. 
Taylor seemed to place more reliance on his own curve of tractive resist- 
ance than in his. 

Mr. TAYLOR: I beg your pardon, but I do not. 

Mr. McMAHON said that perhaps he had put it too strongly. What he 
wanted to point out was that he, himself, had also tried to get a curve in 
that way, with the locomotive hauling large weights after it such as one, 
two, or three locomotives over a certain section of the line, but could 
not get any results that would agree, and therefore he had had to resort 
to the dynamometer. He thought another proof that his tractive 
resistance curve could not be far wrong was, that he arrived, 
by experiment, at a curve giving tractive resistance and speed, 
and he used that curve again in calculating the results of motors 
that had not yet ran, but when these motors were put on the line they 
gave results very close to the calculated ones, as shown by the figures, 
and any difference could be safely said to be due to the fact that the 
driver had not used his current as he (Mr. McMahon) had calculated it 
to be used. With regard to Mr. Mordey's remarks aa to the difference 
between the conditions of a street car and locomotive, he quite agreed 
that there was a diflerence, but he thought the same conditions obtained 
in both cases aa regards coupling. He had also noticed the difference 
in the spark in switching off and breaking the circuit of a dynamo. The 
reason that no magnetic blow-out was used in his series-parallel controller 
was due to the fact that the parallel contacts were not used until the 
moment it was necessary to go into parallel, and once they were in 
parallel they were left so until the current was entirely cut off. 
With regard to Mr. Brousson's remarks, these experiments were made 
with an ordinary series switch and not a series parallel controller, and with 
this latter method there was a very great difference in what the starting 
current was. The reason a negative acceleration of 1°46ft. per second per 


second had been adopted was that this had been found quite high enough, 
and if the controller stopped at a greater rate the people complained of 
being thrown up against each other. If this was the case in stopping it 
would necessarily be the same in starting, besides which there was 
no point in starting too quickly. Mr. Brousson also referred to the droop 
in the speed curre and the acceleration not being uniform, mentioning 
particularly the diagrams in Fig. 37. This was one of the first 
calculated performance diagrams. In fact, it was before he knew what the 
results would be. The later ones in Fig 47 showed that the speed line waa 
almost straight, and it could be taken that the acceleration was fairly 
uniform throughout the whole accelerating period. He found no locking 
necessary between the starting and reversing switches as there was a main 
brake switch close to the starting switch, and the reversing switch was 
some little distance off, so that the driver found it more convenient to fly 
to the main brake switch than to the reversing switch. Simplicity in the 
controlling arrangements was one of the first things to aim at with drivers 
who did not appreciate the small details of a switch. As to the consequent 
poles on the motors of No. 21 locomotive, he eaid unfortunately that 
locomotive was not yet running, and he was unable to say what would 
be the results, but there were other locomotives built in the same 
way and there was no extraordinary sparking, and he did not find 
much difficulty with them. Prof. Smith had advocated the use 
of recording instruments on a locomotive such as a recording ammeter, 
In the very early days, just after the City and South London 
line opened, they tried a recording ammeter, and found that if the 
instrument was made sensitive the pen made such a line that with the 
vibration it was eventually about half an inch thick, while if the instrument 
was not sensitive the results were not anything like as accurate as the five- 
second readings. Prof. Carus-Wileon had referred to the air resistance of 
the front of the locomotive. This wasa very ditficult thing toarriveat. He 
bad made a sort of wind gauge aud tried it on the front of the engine, but 
the diffieulty again was the frightful vibration, and the pointer of the 
gauge flew all over the scale. He had also tried opening the door of the 
locomotive, and standing with it tied round his neck with a piece of string, 
and the results of four or five trips seemed to indicate that the air resist- 
ance on the front of the locomotive itself was about Zlb. per square foot at 
a speed of about 14 miles an hour. He could not guarantee this, but gave 
it for what it was worth. One thing, however, he noticed which he thought 
proved that a column of air moved in front of the locomotive, viz , when 
they came to a cross passage the reading went down, and when they got 
beyond this cross passage the reading immediately went up again. 

Prof. PERRY suggested that it would be interesting at some future 
time to find the power required to drive a locomotive by itself at various 
speeds, without a train behind it. 

Mr. McMAHON said that then it was not so easy to measure the pull. 
In conclusion, he said the reason he had used a larger wheel was to get 
more clearance between the bottom of the magnets of the locomotive and 
the working conductor. 

Mr. J. W. SWAN (the President) thought the Institution was greatly 
indebted to Mr. McMahon for this Paper, representing as it did a vast 
amount of painstaking work on a subject of great importance at a very 
opportune moment. Up to the present time we had been singularly back- 
ward in the use we had made of electricity as a means of traction, but now 
we appeared to be making a new departure. He noticed that the Chairman 
of the Committee of the House of Commons, dealing with the question of 
the London railways, had remarked that there were a large number of 
underground electric railways “in the air." This, however, conveyed the 
idea that we did appear to be waking up to the advantages of electric 
traction. i 


THE COMPARATIVE EFFICIENCY AS CONDENSA. 
TION NUCLEI OF POSITIYELY AND NEGATIYELY 
CHARGED IONS.* 


BY C. T. R. WILSON, M,A. 


The experiments described in this Paper were undertaken with 
the objects of throwing some light upon what appeared to be 
fundamental questions in connection with the electrical effects of 
precipitation. It was hoped in this way to make some advance 
towards an understanding of the relation between rain and 
atmospheric electricity. It was pointed out by Professor J. J. 
Thomsonf that if positive and negative ions differed in their power 
of condensing water around them, drops might be formed upon 
one set of ions only, and separation of positive and negative 
electricity would then take place by the falling of the drops, the 
work required for the production of the electric field being due to 
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alternately nearly all positive and nearly all negative. The ratio 
of the final to the initial volume being indicated by v,/v,, then to 
cause water to condense on negatively charged ions, the super- 
saturation must reach the limit corresponding to the expansion 
v,/v,= 1°25 (approximately a fourfold supersaturation). To 
make water condense on positively charged ions, the super- 


saturation must reach the much higher limit, corresponding eo 


the expansion v,v,—1 31 (the supersaturation being then nearly 
sixfold). 

We see, then, that if ions ever act as condensation nuclei in the 
atmosphere, it must be mainly or solely the negative ones which 
. do so, and thus a preponderance of negative electricity will be 
carried down by precipitation to the earth's surface. Incidentally 
it was proved that the difference between the effects as condensa- 
tion nuolei of the positively and negatively charged ions is not to 
be explained by supposing that the charge carried by the negative 
ions is, say, twice as great as that carried by the positive ions, for 
equal numbers of positive and negative ions are produced by the 
ionisation of the neutral gas. i 

Attemps were now made to find an answer to the first question 
suggested above—Is there any evidence that ions are likely to be 
present under normal conditions in the atmosphere? Former 
experiments furnished a certain amount of evidence in favour of an 
affirmative answer. When moist dust-free air is allowed to expand 
suddenly a rain-like condensation always take place if the maximum 
supersaturation exceeds a certain limit. This limit is identical with 
that required to make water condense on ions ; the identity is, in 
fact, so exact as to furnish what is at first sight almost convincing 
evidence that ordinary moist air is always to a very slight 
extent ionised. The number of these nuclei is too small 
to make the absence of sensible electrical conductivity in air 
under ordinary conditions inconsistent with the view that they 
are ions. 


All attempts, however, to remove these nuclei, by applying a 
strong electric field such as would have removed ordinary ions 
almost as fast as they were produced, have failed, even when a 
differential apparatus was used, such as would have made mani- 
fest even a slight diminution in the number of the nuclei by the 
action of the field. The same is true of the similar nuclei pro- 
duced by the action of weak ultra-violet light on moist air. Such 
nuclei, therefore, in spite of their identity as condensation nuclei 
with the ions, cannot be regarded as free ions, unless we 
suppose the ionisation to be developed by the process of pro- 
ducing the supersaturation. This question requires further 

investigation. 


— IE ALL 


— 


PROJECTED LIGHT RAILWAYS. 


During the past six months (November to May) 40 
applications have been deposited with the Light Railway 
Commissioners for powers to construct light railways, 
compared with 54 in the preceding six months, and 85 in the 
corresponding period in 1897-8. On the present occasion, 21 
of the applications are electrical, against 84 in November 
last. 

Below are given interesting particulars of the electrical 
schemes :— 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 
New XOR, June, 1899. 

Automobiles.—The automobile ride given last week in 
behalf of the ladies who accompanied the members of the 
National Electrig Light Association was one of the most 
notable features of the Convention. The turnout comprised 
about 50 electrical carriages with a party of over 120 people. 
There were many features of special interest in the affair. 
The members of the committee organising the trip were 
seriously dissuaded from it because of possible failure or 
accident, and, in fact, met opposition where they might well 
have anticipated warm encouragement. The attitude of the 
city authorities was by no means helpful, while the Park 
Board maintained the hostility toward automobiles that has 
always characterised it. As for the trip itself, although a line 
of travel sufficiently taxing had been laid out up to the heights 
that look down on the whole city, the policeman in charge of 
the line insisted on heading it at the end of the route Into a 
series of three sharp hills with dirt roads and intersected by 
two broken-up street car tracks. If there was any plot in the 
manoeuvre it was well planned, but failed most miserably, the 
carriages as & whole responding to the call splendidly. 


Convention of the National Electric Light Association.—In 
his presidential address to the National Electric Light 
Association last week, Mr. A. M. Young gave some interesting 
statistics regarding the electrical industries in the city of New 
York. Within its limits are located 35 electric light stations 
which furnish more than 1,000,000 incandescent lamps, more 
than 80,000 arc lights, and at least 30,000 H. p. in electric 
motors. The capital invested for carrying on this great 
business is nearly £20,000,000. Every street railway in the 
borough of Brooklyn is equipped or about to be equipped with 
electricity as a motive power, and the capitalisation is 
£30,000,000. In the year 1898, 236,680,010 persons were 
carried. Speaking generally on the electric light business 
Mr. Young stated that in some of the large cities at the 
present time are being erected 6,000 m.r. units of engines 
and dynamos, and in most of the electric stations throughout 
the country large engines and direct-connected dynamos 
are the order of the day, and only by their use can the 
best economies be obtained. The next convention of the 
Association will be held in Chicago in the year 1900, under 
the presidency of Mr. 8. T. Carnes. 

Meeting of the American Institute of Electrical Engineers.— 
Boston is the favourite meeting place for scientific bodies this 
year. The 18th general meeting of the American Institute of 
Electrical Engineers will be held in that city on June 26th, 
27th and 28th. The following Papers are scheduled for 
presentation at the meeting: Polyphase Electric Testing 
Methods,” by Prof. H. J. Ryan; ‘‘Symbolic Representation 
of General Alternating Waves, and of Double-Frequency 


Vector Products,” by Charles P. Steinmetz; Note on the 


District. Promoters. | Engineers. | Mile Motive Gauge. 
| age Power. ft. io. 
Aston, Erdington, and Sutton Coldfield J. J. Gittings, E. Horton, W. J. Kershaw Pritchard and Co................ | 51 Electric 3 6 
Barrowford and District..................... Barrowford Urban District Council ............... J. Mallinson ..................... 13 » 4 83 
Bath and District eene. H. T. Ellis, J. W. Davies, J. F. Hosken..... ...... G. Hopkins and Sons... 174 "n 40 
Black pool and Garstang ... . ............... Blackpool and Garstang Light Railway Co. (Ld.) J. J. Myres........................ | 144 | Mechanical | 4 84 
Bromeprove: sss 8 J. Booth, G. Brodie, J. Humphreys and others... | Pritchard and Co — M 33 | Electric | 3 6 
County of Middlesex ... .................... Middlesex C. C. and Metropolitan Tramways and V. B. D. Cooper . | 3 " 4 81 
Omnibus Co. (Ltd.) | 
Darlington t Imperial Tramways Co. (Ltd.)) . J. Clifton Robinson. 9 s 3 6 
Finchley M Finchley Urban District Council ................. bes 4 D 4 8j 
Finchley, Hendon, Edgware and District | Finchley District Electric Traction Co. (Ltd.)... | E. Wraggge . s. 26 i 4 84 
Gateshead and District eee ateshead aud District Tramways Co FFFFFC | 21 ” 4 8h 
Leicester, Anstey and Newtown Linford | Railway Developments (Ltd.)........................ H. A. Roechling ............... 6 js 4 84 
Nelson (Barrowfurd Branch) ............... | Nelson Corporatiooꝰnnnnnn᷑ii·i·Umwꝛ . . B. Bl! | ]14 » 4 84 
Nuneaton and District ..................... Nuneaton and District Light Railway Co. (Ltd.) A. Wiseman ..................... 81 " 3 6 
Ormskirk and Southport..............—....... T. O. Callender, W. Winnard, A. Wrigbt ......... | R. H. Scotter q . 64 , Mechanical | 4 84 
Peterborough and District . British Electric Traction Co. (Ltd.) ............... S, Sellon. .... .. . . . . . O Electric 3 6 
Ryde and Sea View ..... . E. J. Bax, G. Ellis, A. R. Davey ................. .... | Kincaid, Waller and Manvill 21 „ 36 
South Staffs. (Extensions) .................. British Electric Traction Co. (Ltd.) ............... lin etr Nea 2i i 36 
Watford and District ............... esses. J. Fell, S. Hunter, W. J. Kershaw.................. ! Pritchard and Co................ 81 T ó 6 
Worcester and District ..................... Worcester Tramways (Ltd.) ! Pritchard and Co................ | 41 | js 5 6 
e ee tote! | British Electric Traction Co. (Ltd.) .. . | S. Sellon....-.........-- con | s] „ 3 6 
Rhondda Valle ... q | British Electric Traction Co. (Ltd.) 8. eln pee cas 51 » 3 6 
ZEE i 
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Progress of the Closed Globe Are Lamp," by Louis B. Marks; 
« The Cost of- Operation of Some Building Plants in New 
York City," by Percival R. Moses ; ‘‘ Constant Current Trans- 
formers,” by Prof. W. L. Robb; Notes on Recent 
Developments in Single-Phase Induction Motors," by Charles 
P. Steinmetz; Elements of Design Favourable to Speed 
Hegulation in Plants Driven by Water Power," by 
A. V. Garratt; Protection of Alternating Seeondary Cir- 
cuits,” by Dr. Cary T. Hutchinson; ‘ Air Gap and Core 
Distribution (Part Second), by Prof. W. E. Golds- 
borough; Electricity in Coal Mining," by Prof. J. P. 
Jackson. Other Papers are promised. Among the objects of 
engineering interests which are likely to be visited are the 
Cambridge Pumping Station, the South Boston Electric Light 
Station, the electric plant of the Union Railway Station, the 
Atlantic Avenue Edison Station, the c:ntral power station of 
the Boston Elevated Railway, the West End Power Station at 
Cambridge, and the new Boston Fire Alarm Station. There is 
every promise that a large attendance will be present this year. 


The Rumford Medal.—Mr. Charles F. Brush, of Cleveland, 
Ohio, the well-known inventor, has received from the 
American Academy of Arts and Sciences of Boston the award 
of the Rumford medal for the development of arc lighting. 

Close of the Electrical Show.—The Electrical Exhibition 
which has been in progress in Madison-square Garden, in this 
city, during the past month, was brought to a close on the 
night of June 8. It is stated that the attendance and general 
results exceeded the anticipations of the management, and in 
many ways the show has done much to make up for the 
unavoidable disappointments of the exhibition in 1898, when 
the war with Spain broke out and nothing else was thought 
of but that event. Various automobile concerns have good 
reason to congratulate themselves for being represented 
at the exhibition. There was on exhibition one particularly 
attractive vehicle, which stood in an enclosure by itself. It 
was of the dog-cart type, and trimmed in English hunting 
scarlet. It was built by the Riker Electric Motor Co. Early 
in the exhibition season it was announced that the manage- 
ment would present this vehicle to the most popular actress, 
as designated by the majority of votes cast by the visitors to 
the show. At the close of the exhibition Miss Maud Adams 
was declared the winner, with 14,664 votes; next to her was 
Lillian Russell, with 13,615; and Mrs. Leslie Carter was 
third, with 8,994. The style of the vehicle devised for the 
contest eaught the popular fancy, and many others like it 
were ordered before the close of the show. 

The Ottawa (Ont.) Telephone System.—The Dell Telephone 
Co., of Canada, has completed arrangements to instal a new 
plamt in Ottawa which will give the Dominion capital one of 
the most complete and up-to-date telephone systems in the 
world. The entire city has been re-wired for the new equip- 
ment, which will be operated on the central-energy system. 
In place of drops on the switchboard in the central office 
lamps will be supplied. When a subscriber removes the 
telephone from the hook it lights up a lamp at the central 
station, thereby notifying the operator that he desires to call 
another. As soon as the conversation is finished, and the 
subscriber returns the telephone to the hook, another lamp 
signal is given to the central-station operator to disconnect 
the line. The system has been installed under the super- 
vision of the best electrical experts on the Continent, and will, 
when completed, represent an expenditure of $150,000. 

Studying American Electrical Vehicles.—Mr. Oscar Oliven, 
an electrical engineer connected with the Union Electrical 
Company, of Berlin, Germany, has come to this country for 
the purpose of studying the American electrical vehicle 
industry. After he has obtained all the information he 
desires he will go to Buenos Ayres, where he will superintend 
the building of a large electric plant and the installation of a 
street car system. Referring to the electrical vehicles, which 
he has already seen in New York, Mr. Oliven made the 
statement that he regards the average American automobile 
as far superior to those used in Paris. Their speed may not 
be so great, he says, but the makers were wise enough not to 
sacrifice all the other good points for that of speed. They 
combine comfort, safety and beauty to a remarkable degree. 
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CORRESPONDENCE. 


THE INTERDEPENDENCE OF THEORY AND 
PRACTICE. | 
TO THE EDITOR OF THE ELECTRICIAN. 

Sm: The remarks in your editorial in reply to Sir William 
Preece’s paradoxical statements, as to the sequence between 
science and engineering practice as regards advances, leave 
very little to be said in addition. I may, however, call atten. 


tion to some earlier cases of scientific investigation preceding 


the practical application. I suppose there are very few 
sciences that owe so much to pure dynamics as engineering, 
and although, no doubt, savages have used springs to construct 
bows, and beams to support their houses, no modern engineering 
practice could exist without a knowledge of the elasticity of 
gases due to Boyle, of solids due to Hook, or of dynamics due to 
Galileo and Newton. Sir William Preece, no doubt, despises 
the dictates of science so entirely that he proposes, and, 
indeed, I believe actually laid, telegraph cables specially 
designed with as great a capacity and as small a self-induction 
as possible, in hopes that they would turn out to have all the 
good properties that scientific men expected from cables 
having a small capacity and large self-induction. It is no 
wonder that he does this. He says practice must precede 
science. What advance, then, is possible without going to 
the expense of putting things into practice that are condemned 
by our existing science? The true solution, however, of Sir 
William Preece’s address is that he is a bit of a wag, and was 
trying how far he could go in an assembly of engineers 
without exciting their ridicule by his paradoxes.—Yours, &c., 
Geo. Fras. FrrzckERALD. 


SOME NON-INTEGRATING ELECTRIC METERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: In Prof. Ayrton’s Paper on the above subject, as 
reported in your issue of June 16th, methods of measuring 
alternating currents are given, and errors and defects in 
instruments for the purpose are pointed out. The necessity 
for an apparatus for testing the insulation of cable when laid 
is also referred to. The author does not seem to be aware of 
the existence of (1st) Lord Kelvin’s ampere balances, (2nd) 
Lord Kelvin’s multicellular electrostatic voltmeters, and (8rd) 
Lord Kelvin’s insulation testing set. 

Ist. I take this opportunity of pointing out that the Kelvin 
ampere balance is designed and largely used for measuring 
alternating as well as direct currents. It is generally recognised 
as the most accurate and convenient means of making 
measurements of current. On alternating circuits no error 
is introduced by changes of periodicity. 

2nd. Regarding the electrostatic voltmeters. From this 
type of instrument it is impossible to dissociate the name of 
Lord Kelvin. His multicellular electrostatic voltmeter is in 
use in nearly every central station and electrical laboratory. 
It is recognised as the standard instrument, being alike suited 
for use on direct or alternating circuits, and free from error 
due to stray magnetic fields or temperature. In this instru- 
ment (as its name implies) the fixed inductor consists of a 
number of cells, and on the movable system are provided a 
corresponding number of vanes. In this way sufficient working 
force is attained without resorting to the very question- 
able methods of coating the cells or vanes with mica or enamel 
to prevent brush discharge or sparking. All Kelvin multi- 
cellular electrostatic voltmeters are designed to withstand 
without sparking or brush discharge a voltage equal to at least 
double tlie maximum scale reading. There is no error from 
pivot friction; and the damping can be made absolutely 
perfect. 

3rd. Lord Kelvin's testing set for the measurement of insula- 
tion resistance i8 an apparatus contained in a 8mall case weigh- 
ing in all about 14lb. It is arranged to fit on a tripod stand 
for convenience in making tests on mains when being laid. 
With 200 volts on its terminals, insulation tests up to 1,000 
megohms ean be made ; and with higher voltages correspond- 
ingly higher insulations can be tested. This testing set has 
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been found to be sufficiently sensitive for all ordinary pur- 
poses, while at the same time it is able to withstand the 
rough usage of every-day work on street main testing.— 
Yours, &e., JAMES FERGUSON, 
Manager Electrical Department, 
Glasgow, June 28, 1899. James White, Glasgow. 


ELECTROLYTIC INDUCTION WITHOUT 
ELECTRODES. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: What difference is there between the apparatus 
described by Dr. Trouton (The Klectrican, June 23rd), for 
so-called electrolysis ** without electrodes," and that described 
by Mr. Caldwell (the Electrical Review of New York, March 3, 
1899, p. 277), in which the luminous phenomenon as well as 
gases and vapours are produced, just as in Wehnelt’s 
interrupter ? 

I have read with all the more interest Mr. Behn Eschen- 
burg's article on the resistivity of liquids for alternate 
eurrents, and your remarks on June 2nd last on the subject of 
electrolysis ** without electrodes.” It is four years since I 
devised an experiment, by which a continuous current 
could be produced in a liquid mass, without electrodes, in the 
following manner :—In an unipolar magnetic field, formed by 
means of cylindrical and concentric pieces with vertical 
axes, and covered by an insulating layer on the side of the 


B 


annular air space (sce figure) one can pass at a great speed 
a cylindrical sheet of electrolyte of annular section. At a 
suitable speed the induced electromotive force will equal, or 
even surpass, that necessary for the electrolytic dissociation 
of the liquid in movement, and the currents induced in the 
latter by the motion will be the circles represented by the 
dotted lines in the figure. There are thus no electrodes, 
properly speaking. Well! I will allow that vapour is pro- 
duced by the ohmic heating of the liquid, but I strongly doubt 
that an electrolytic dissociation can take place there without 
everything immediately re-combining again.— Yours, &c., 
Paris, June 25, 1899. | Déstri Konpa. 


THE ALL-BRITISH PACIFIC CABLE. 


A deputation from the Eastern and the Eastern Extension Telegraph 
Companies was yesterday (Thursday) received at the Treasury by the 
Chancellor of the Exchequer (Sir Michael Hicks-Beach) and the Colonial 
Secretary (Mr. J. Chamberlain) with reference to the proposed All- 
British cable. 

The Marquis of TWEEDDALE (the Chairman of the two companies), 
after introducing the deputation, stated that they approached the 
Ministers in the interests of a vast body of shareholders, who had invested 
many millions of money in submarine cable property, and also in 
the true interests, they believed, of the public, both here and in 
the colonies. At some length his Lordship proceeded to submit 
their reasons for viewing with terious apprehension the reported 
intention of the Government to enter--with the colonies of Australia 
and Canada—into direct and active competition with the cable 
companies which he represented. They did not for a moment question 
the right of the Government to pursue any policy which was deemed to 
be in the interests of the Empire; but if those interests should 
demand that the credit of the Empire should be utilised to compete 
with private enterprise, they ventured very respectively to express 


the opinion that this should only be done on the condition that 
fair and reasonable compensation was awarded to those whose 
property was in consequence so seriously affected in value. Whatever 


tariff might be fixed for messages from Australia vi? the Pacific, 
the rate to the American telegrapher must necessarily be less by 
le. for each word than to the English telegrapher. In other words, the 
Chancellor of the Exchequer was asked to subsidise a cable which would 


confer a bounty of ls. a word in favour of America as against England 
Summing up the case for the companies, his Lordship said that they urged: . 
That the policy of State interference with private enterprise is objection- 
able in principle and not justifiable or needed in this case ; that 
a reduction of rates and an alternative cable route to Australia can 
be accomplished without recourse to such interference, and on terms which 
will entail no unreasonable demands on British and Colonial taxpayers ; 
that the Cape route will afford the best alternative route from a com- 
mercial, strategic and financial point of view ; and, lastly, that, so far from 
the companies enjoying a monopoly, the pelicy of the Government will for 
the first time create an absolute and most objectionable monopoly, inasmuch 
as the existing companies will be at their mercy, and no new companies 
could be possibly formed, with any prospect of success, in the face of 
Government competition." His LORDSHIP, continuing, said that if 
Her Majesty's Government, notwithstanding all that had been ad- 
vanced against Government competition with private enterprise, still 
considered it advisable to assist Canada and Australia to carry 
out the Pacific Cable project, which would probably inaugurate a 
system of State-owned cables throughout the world, he would 
venture to suggest that the Government should first consider a 
proposal that he could put before them by which they could obtain 
complete control of the companies’ tariffs, and an alternative cable 
to Australia vd the Pacific, without the Imperial or Colonial Govern- 
ments incurring any expenditure or risk beyond giving the companies 
a guarantee which would impose no burden upon the country. 
The main features of their proposal were the formation of a British 
Imperial! Telegraph Co., which would take over the present securities of the 
associated companies, the stock of the new company being guaranteed by 
the Government with interest at the rate of 24 per cent. ; the present 
reserve funds of the companies to be used for laying the Pacific and other 
cables, and the surplus revenue to be devoted to reducing rates and 
redeeming capital. A scheme of this description could easily be carried 
out without costing the Imperial and Colonial treasuries a single farthing. 

Mr. F. A. BEVAN afterwards spoke in support of the views expressed 
by Lord Tweeddale, emphasising the point urged by his Lordship regarding 
the bounty of 1s. à word which would be given in favour of America as 
against England. 

The COLONIAL SECRETARY inquired on what capital was the guaran- 
tee referred to by Lord Tweeddale proposed on the ordinary capital! 

Lord TWEEDDALE: On the present value of the property. The 
market value of the shares You would have the benefit of the 
£5,000,000 to £6,000,C00 with which to lay cables and the amount of our 
reserves, and you would have a margin of £500,000 a year in revenue with 
which to deal with the tariffs. That is the result of the scheme we have 
submitted to you. 

The CHANCELLOR OF THE EXCHEQUER, in reply, said he thought 
it would be best that they should consider the statement made by the 
deputation, and send to Lord 'Tweeddale a written answer from the 
Government. He thought they were entitled to express some surprise, 
considering that the Government proposals were objected to on the ground 
of principle, that the companies had not dissented long ago. "This was not 
a new matter. A Commission was appointed which went thoroughly 
into the subject, and, he believed, received evidence from representatives 
of the cable companies, and that evidence was reported against. Since 
then negotiations had been in progress, but it was not until the Govern- 
ment announced their decision in the matter, so far as the principle was 
concerned, that the cable companies had approached them at all. 
From what had been said by the deputation, it appeared to be 
regarded as quite à new thing for the Government to undertake work 
which was being done or had been done by private enterprise, 
but he could quote many instances against such a view. At the 
present time, for instance, the Government owned the cables across the 
English Channel. The companies had themselves received very substantial 
subsidies from the Australian Governments. He thought that the companies 
were unnecessarily alarmed, the present being an exceptional case, and he 
did not know why they were entitled to assume that the All-British 
cable projected by the Government would be worked at a heavy loss. 
The deputation had said that the alternative route via the Cape would be 
better, but this matter had been carefully considered, and the Government 
might very likely have been prepared to aid it, but they found that neither 
the Indian nor the Australian Governments were ready to help it. That 
proposal, therefore, fell through, and the deputation could not put that 
forward as an alternative scheme to what was now proposed. 

The COLONIAL SECRETARY, in further reply, said that be cordially 
recognised the excellence of the service which the companies had rendered, 
although he must say that in the case of the Cape a critical situation 
hardly arose but one or the other of the cables always broke down—a 
misfortune which he hoped would soon be remedied. If, however, there 
was practically no complaint of the service, there was great complaint of the 
rates, and he thought that those complaints were justified. In addition to 
the large dividend of 7 per cent. lately paid by the cable companies large 
reserves had been set aside, and had been used in strengthening their 
monopoly. One of the objects of the coloniea was to secure a reduction of 
ratee, but the principle which had moved Her Majesty's Government was 
the desirability, in the interests of the Empire, that there should be an 
All-British route connecting all portions of the Empire. The alternatives 
suggested by the deputation were, he was afraid, impracticable. He 
thought that the companies’ fears were very much exaggerated, and he 
believed that when the projected cable was working, while giving an 
alternative route, it would not diminish the traffic passing over the 
companies’ cables. 

Lord TWEEDDALE, in thanking the Chancellor of the Exchequer and 
the Colonial Secretary for their reception, maintained that the dividend 
paid by the companies was not at all high, in view of the risk incurred. 

[ We shall publish a full report in our neat issue.] 
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PARLIAMENTARY INTELLIGENCE. 


TELEGRAPHS (TELEPHONIO COMMUNICATION, &c.) 


BILL. 


In the House of Commons discussion on the proposal to refer this Bill to 


the Standing Committee on 'Trade was resumod this week. 


Mr. HANBURY said he would take this opportunity of stating to the 
House what were the arrangements which had been made with the 
Three 
points had been discussed with the company. The first was the difficulty 


National Telephone Co. since the Bill was last before the House. 


which had arisen with regard to certain large boroughs where the company 
had practically done away with the overhead system, and bad spent large 
sums of money in establishing an underground system. That was done before 
there wasany probability of any Bill of this kind being introduced, and the 
money was expended although wayleaves were granted under leases 
founded on very short notice. There was a strong fear expressed on behalf 
of the company that the corporation of a borough, which under the Bill 
had new powers given it to establish a telephone system of itsown, might 
see its way to establish a monopoly of the telephone within its borough, 
give notice to the company to terminate its wayleaves in six months, and 
thus confiscate a large sum of money. If a corporation did take such a 
step it would be sheer confiscation, and, therefore, he agreed that it should 
be a condition of any licence to a corporation or company, where such 
money had been expended, that those wayleaves should be practically 
secured to them during the remainder of their licence. That was only fair 
and was no great concession, for he believed no corporation would behave 
in the way the company thought possible; but as a condition of so securing 
their wayleaves he required the company to come under control. One of 
the great complaints made against the company was that it was 
unregulated, that there was no control over their rates, either maximum or 
minimum, and that they were not obliged to treat with the public at all on 
equal terms. In the future the company would be prohibited from 
granting any preferential terms whatever. 

Sir JAMES FERGUSSON denied that the company ever did grant such 
preferences. 

Mr. HANBURY : At any rate it would be impossible in the future. The 
second point was that if they were going to induce either new companies 
er corporations to embark in telephone enterprise, a licence extending only 
to 1911 was hardly sufficient temptation for them to do so. He thought 
they ought to give to those new companies and corporations a substantial 
term of either 20 or 25 years ; and if they were to do tbat it would be 
grossly unfair not to extend the National Telephone Co.'s licence to a 
similar period, subject, however, to the same restrictions and prohibition 
of preferential] rates. Where the company had already exchanges, 
competition would be encouraged by the Bill, and the company had under- 
taken to enter no new areas—that was to say, that while, under existing 
conditions, they had a right to compete throughout the whole of the 
country, in future their licence would be so limited that they would not 
be able to set up exchanges in any new area whatever. "That, of course, 
would be a great protection to the smaller municipalities, where there was 
no exchange at present, and where the National Company would be 
precluded under the Bill from competing. He hoped the House would 
acknowledge that the company had treated the Government most fairly, 
aud he trusted that, now they had come to terms, the result would bea 
more efficient service throughout the country. The House would, he 
hoped, deal with perfect fairness by the company, and allow the Bill to be 
sent to the Standing Committee. 

Mr. H. LABOUCHERE said, with regard to the proposal of the 
Government to send the Dill to the Grand Committee, he would point 
out that when the Bill was introduced in an able and convincing speech 
by Mr. Hanbury, there was no intention whatever on the part of the 
Government to take that course, and it was only after obstruction had 
been offered to the Bill by certain members that this course was pursued. 

Mr. HANBURY said he desired from the first that the Bill should be 
sent to the Grand Committee, as the quickest way of getting it through. 

Mr. LABOUCHERE: One of the concessions which had been made by 
the Government was that the company should continue to exist after 
1911, despite the feeling of the House that the State should obtain 
possession of the telephone system by that year, and that the stock-in- 
trade of the company should be taken over as old iron. One other matter 
must be mentioned. There was a strong feeling in the country against 
the system of members of Parliament using their influence in the House 
in the interest of companies of which they are directors, but this had 
been done in the case of the Bill they were considering. A particular 
rcason why the whole matter should be thrashed out in Committee of the 
whole House, was that after the second reading the Dill was absolutely 
changed by a private arrangement between the directors of the telephone 
company and the Government. | 

Sir J. JOICEY said the Bill went in direct opposition to the recom- 
mendations of the Select Committee of last year. It was never for a 
moment contemplated that the licence of the National Company should be 
extended beyond 1911. He altogether objected to the Bill, and he would 
do everything consistent with the rules of the House to amend it, or, that 
failing, to delay its passage. The Government were attempting to rush 
the Bill, and he thought it should either be sent to a Select Committee or 
be withdrawn and reintroduced next Session. 

Sir JOHN LUBBOCK said the London and other Chambers of 
Commerce and the Society of Arts were opposed to the Bill, because 
they believed it would lead to a great extension of municipal trading, and, 
unless the Bill went before a Select Committee, those important bodies 
would have no opportunity of stating their views. He was himself 
opposed to monopolies, whether by a Government, a municipality, or a 
co.npany. He was in favour of licensing other companies, as suggested by 


Mr. Hanbury ; but if municipalities were to compete, no new companies 
would be formed. He did not deny that if they sent the Bill to a Select 
Committee the Bill could not pass this year. What he contended for was 
that whether they passed this Bill this year or next mattered little, but 
it was important that when they did pass a Bill it should be a wise Bill 
carefully cosidered. If this Bill paesed they would have no more private 
enterprise He hoped the Government would enable parties interested to 
lay their views before a Committee of the House. 

Mr. A. J. BALFOUR: I hope the House will, without further discussion, 
take the only course which will enable us to pass this Bill this Seasion and 
permit us to bring to an end what everybody on both sides admits must 
be an unsatisfactory condition of affairs. I have heard no objection to the 
course proposed except the objection stated by the hon. member for 
Northampton that, because there have been what he described as negotia- 
tions between the company and the Government, therefore it is proper 
that the discussion on this Bill should take place in à Committee of the 
whole House. There is nothing in this argument. The upshot of the 
Bill, if it is passed, will not be that a concession has been made to the 
company. but that the conditions which were to have been embodied in 
an irrevocable Treasury Minute are to be embodied in the Bill. On the 
other hand, the company have entirely given up their position as a 
monopoly, to which objection has been legitimately taken. They have 
made arrangeinents which will, in our judgment, greatly facilitate that 
competition which is so desirable for healthy development. The London 
Chamber of Commerce desires that the telephone system, like the 
telegraphs, should become a Government monopoly. Sir John Lubbock 
desires that it should be ia the hands of private companies. There cannot 
be two more fundamentally divergent views. I think I could show, if the 
rules of the House permitted, that this Bill, if passed in the form in which 
I hope it will be passed, will give an ample sphere for the competition of 
private companies, and will destroy that monopoly which I do not think 
is, on the whole, for the benetit of the country. 

Mr. HANBURY, in reply to questions, said the National Telephone Co. 
had agreed that they would not work outside the areas where they at 
present had exchanges. That was to say, their general licence to run all 
all over the country ceased, and they were confined to their existing areas. 
But in all the other areas there was a perfect right reserved either to the 
local authority or to a new company. 

Mr. FAITHFULL BEGG said no objection of his to the proposal of the 
Government had been removed by the new arrangements made with the 
company. By the concessions the Government had completely altered the 
character of the Bill, especially from the financial point of view, and, after 
all, finance lay at the very root of the subject. Another very material 
change introduced, of which not a single syllable appeared in the Bill itself 
or in the Treasury Minute, was the proposal to permit competition not 
only by municipalities but also by companies. That fundamentally 
changed the basis of the proposals as put before the House when the Bill 
was introduced and read a second time. Twelve months ago Mr. Hanbury 
declared that competition by companies was impossible, and the proposal 
was not in the right hon. gentleman’s Bill; nor was it contained in the 
recommendations of the committee, nor mentioned in the Treasury 
Minute. Yet the right hon. gentleman now advocated it to the House. 

Mr. GIBSON BOWLES asked: What was the hurry for this Bill! 
Why this hurry to spend two millions when the Government had already 
spent millions enough this year ? 

Mr. C. McARTHUR said those who were opposed te the Bill were 
certainly not desirous of impeding telephonic communication. They desired 
developinent to proceed on proper lines, but they thought that the Bill 
before the House was calculated rather to retard than to promote tele- 
phonic communication. 

Ultimately, and without a division, the Bill was referred to the Standing 
Committee on Trade. 


The following is the text of the new clausee which Mr. Hanbury will 
move in Grand Committee on the Telephone Bill :— 

1. Where an existing company have, before the passing of this Act, 
under a licence from the  Postmaster-General, provided a system of 
telephonic communication in any area, and it is proposed to grant 4 new 
licence to a local authority or to another company to provide telephonic 
communication in the same area, then, if the existing company consent to 
it being made a condition of their licence 

(a) That they will not give favour or preference to any person whomso- 
ever within the area in question ; and 

(^) That their charges sball not, within the area in question, exceed or 
fall below those authorised in that behalf by the Postmaster-General 
within that area : 

It shall be made a condition of the grant of the new licence that, where 
it is proved to the satisfaction of the Postmaster-General that the 
existing company have incurred or contracted to incur, material expendi- 
ture in laying down underground wires, and have acquired a wayleave from 
a local authority for that purpose, the wayleave shall, within the area in 
question, continue for the period for which the new licence is granted, 
but otherwise on the same terms and conditions as those upon which the 
wavleave was granted. 

2. Anexisting company shall not, without the consent of the Postmaster- 
General in each case, open an exchange in any area included in their 
licence in which they had not, before the passing of this Act, established 
an effective exchange. l 

3. Where a local authority or a new company, under a new licence from 
the Postmaster-General, provides a system of telephonic communication 
in any area in competition with an existing company liceused by the 
Postmaster-General before the paxsing of this Act, then, if the existing 
company consent to it being made a condition of their licence 

(a) That they will not give favour or preference to any persou whomso- 
ever within the area in question ; and 
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Mr. WALLACE moved an amendment That the report be referred to 
a special committee to be hereafter appointed." 

Mr. LILE seconded. "The suggestion of & special committee was not a 
vote of censure on the Streets Committee ; but, it was in the interest, not 
only of the ratepayers, but of the City of London Company and of the 
Charing Cross Company, that a fair and judicious decision should, after 
careful consideration, be come to. 

Mr, O'BRIEN said it was always a good plan, before engaging in litiga- 
tion, to consider what they were to fight over. In this case it was merely 
the difference of a penny per unit. To gain that concession the Court had 
to give a guarantee of 4 per cent. over a series of years to the Charing 
Cross Company. If that had been done for the City of London Company, 
a loss would bave been incurred right up to the present time. In addition 
to that, there would be the inconvenience of all the streets being taken 
up, and the reputation of the Corporation would be deeply injured by 
disputing the validity of the contracts upon such grounds as were here 
proposed. "Therefore, the better plan would be to adopt Mr. Wallace's 
amendment. 

Mr. A. C. MORTON argued that the motion was decidedly a vote of 
censure upon the Streets Committee, The object was to pack a com- 
mittee for the purpose of adopting a different course from that which had 
been hitherto followed, to decido all these matters in favour of the 
company, and to get rid of those independent members of the Streets 
Committee who had endeavoured to do their duty to the citizens and the 
ratepayers, and who had not, directly or indirectly, been concerned in the 
promotion of companies and things of the sort. 

The LORD MAYOR pointed out that in the recent libel action the 
judge stated there was no improper dealing in the shares by Sir Joseph 
Savory. The only question decided by the jury was whether the article 
in the newspaper went beyond fair criticiam. 

Mr. TURNER complained that unholy influences were brought to bear 
upon members, and because sume were honest enough to resist them it 
was desired to get rid of them. If this special committee were appointed 
it would be & dreadful day for the Corporation. 

The LORD MAYOR: The position of affairs is such that I feel justified 
in expressing an opinion upon this matter. I cannot regard this motion 
other than a direct vote of censure upon the Committee. 

Mr. ALGAR, in reply, pointed out that the writ had been issued, the 
solicitor had entered an appearance to the writ, and the action was in 
progress. It was therefore essential that the Court should make up its 
mind at once and say whether or not it should defend the action. If the 
action was not defended, the company would obtain judgment against the 
Corporation by default, and it would be suggested that the company had 
been always in the right and the Corporation always in the wrong. He 
believed, if the Committee's recommendation was carried, a satisfactory 
result would follow. 

Permission to withdraw the amendment being refused, the amendment 
was negatived by a large majority, and the Committee's recommendation 
agreed to. 

. The Committee further submitted a report relative to the steps taken, 
agrecably to the resolution of the Court of the 8th inst., with a view to 
obtain the imsertion of all necessary clauses for the protection of the 
Corporation in the Provisional Order proposed to be granted to the 
Charing Cross and Strand Electricity Supply Corporation (Limited). (A 
lengthy report has already appeared in Zhe Electrician of the proceedings 
referred to at the Board of Trade.) Tho Committee submitted a copy 
of the Order in the form in which it has since been granted by the 
Board of Trade to the company, and stated that they had received notice 
of the intention of the Charing Cross Corporation to oppose the Bill 
introduced into Parliament to confirm the said Provisional Order, with 
a view to obtain an extension of the period for compulsory purchase. 
They also stated that they had instructed Mr. Remembrancer to lodge a 
petition against the Bill, and recommended That the Streets Committee 
be authorised to retain counsel, obtain evidence, and take such other steps 
as may be necessary.” 

Mr. MORTON asked whether by presenting this petition the Corporation 
would be committed to oppose the bill from beginning to end on the 
ground that it was not wanted in the City at all. 

The TOWN CLERK repliod that the Corporation would not be so 
committed. It was simply the ordinary courae in order to protect the 
interesta of the Corporation. 

The report and recommendation were then adopted. 

The Committee then submitted a letter from the Board of Trade, inti- 
mating that they now proposed to grant their consent to the additional 
system of supply by continuous current proposed to be given by the City 
of London Co. ; and recommended that the Board of Trade be asked to 
further delay its approval to such additional system of supply. 

After a protest from Mr. C. T. HARRIS, the recommendation was agreed to. 


— ..... .. 


Coast Defence.— The South Wales Daily News states that work 
has already been commenced in connection with a new electrical 
station at Penarth which the Government have decided to erect and 
equip in connection with national coast defence. The buildings will 
cost about £4,000, and will be erected on the highest point of the 
cliff, about half a mile on the Penarth side of Labernoch Point. A 
powerful searchlight is to be a feature of the station. According to 
the same authority the station and searchlight will be ueed by the 
Severn submarine miners. The station is to be utilised also for 
training this corps in electric lighting work for military and naval 
purposes. 


BT ELEOTRIO 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
bater than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, & and 3, Salisbury-court, Fleet- 


street, London :— 
NOW READY. 

“The Electrician” Electrical Trades’ Directory and Hand- 
book for 1899.—The Second Edition of the ** Big Blue Book" for 
1899 is now ready. The volume contains the large Sheet Tables 
of Electricity Supply Stations and Electric Railways and Tramways. 
The price of the Directory and Handbook remains the same—10s., 
post free 10s. 9d.; abroad, post free, 12s. (United States 13s. 6d.). 


„ ELTOrRIO Morivs Power,” by Albion T. Snell, contains the 
latest information respecting the application of electric energy to mining 
and general power transmission purposes, in which the author has had 
much experience, Price 10s, 6d., post free; abroad, lls. New edition 
ready neat week. 


% LABORATORY NOTES AND Forms.”—With the above title we have ready 
the New Edition of a set of 40 Elementary and Advanced Exercises for 
use in Electrical Engineering classes. Those have been prepared by 
Dr. J. A. Fleming, and will be found of great service to Teachers, Demon- 
strators and Students, The object of this series is the saving of the time 
of the Teacher and his Assistante, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 88. 6d. per 
dozen net; in sets of any three, ls. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 58. 6d. net. e complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10a. 6d. net; or in handy portfolio, price 128. net; or bound in strong 
cloth case. price 12s. 6d. net. Strong portfolios can be had, price 1s. each, 


NOW READY.—The cheaper edition of Dr. J. A. Fleming's “ Electrical 
Laboratory Notes and Forms.” These cheaper Forms have pre 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to a request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new F 
which differ only from the higher-priced set in being printed on smaller an 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set, 


"ELEOTRICAL TESTING FOR TELEGRAPH ENGINEERS." — By J. Elton 
Young, M. I. E. E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general. 
emy 8vo, fully illustrated. 10s. öd., post free; abroad 11s. 


t THE STUDENTS’ GUIDE TO SUBMARINES CABLE TESTING.”—A new work 
by Messrs. H. K. O. Fisher and J. C. H. Darby, with the above title, is 
now ready, price 6s. net; abroad, 68. 3d. This work is intended to serve asa 
guide to operators already in the telegraph service, and to those who desire 
to enter that service. "Tbe great cable companies now insist that their 
operators and probationers shall pass certain examinations in electrical 
subjecta. The k is very fully illustrated. Second Edition now ready. 

DRUM ARMATURES AND CoMMUTATOBS," by Mr. F. Marten Weymouth, 
also ready. Price 78. 6d. ; abroad, 88. Prospectus on application. 

% SUBMARINE OABLE-LAYING AND REPAIRING."—By H. D. Wilkinson, 
M.I.E.E., £o., fully illustrated; price 12s. 6d. 

"PRACTICAL NOTES FOR ELzorRICAL STUDENTS.”—By Messrs. A. J. 
Kennelly and H. D. Wilkinson. Price 68. 6d., post free. 

F Dr. G. Gore. Third Edition. Price %., 
poet free. 


"WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPAOE WITHOUT WIRES 
Waves.”—By Dr. O. J. Lodge, with many original illustra- 
tions. Ncw and Enlarged Edition in the press. 

‘ELECTROMAGNETIC Tukony."—Dy Oliver Heaviside Vol. I., 12s. 6d. ; 
Vol. II., just published, price 12s. 6d. 

t THE INCANDESCENT LAMP AND ITS MANUFAOTURR,"—D y Mr. Gilbert 8. 
Ram. Price 7s. 6d., post free. 


t THE STEAM ENGINE INDICATOR AND INDICATOR D1aGRaAms.”—Edited 
and enlarged by W. Worby Beaumont. Price 8s. 6d., post free. 


t THE ART OF ELEOTROLYTIO SEPABATION OF METALS.”—A second issue 


of Dr. Gore's book is now ready, price 10s, 6d., post free. 


THe MANUFACTURE OF ETTOrnIO LigHT OARBONS.” — A Practical 
Guide to the establishment of a Oarbon Manufactory Fully illustrated, 
price 1s. 6d. ; post free, Is. 9d. . 

“Tuer BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEAROR, 1896-97.” 
A valuable, up-to-date compilation. Being an attempt to olassify the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 5s., post free, 

% LOCALISATION OF FAULTS IN ELrorBi0 LiaHT Mains.”—By F. C. 
Raphael. Price 5s., post free. 

" ELECTRICAL ENGINEERING FORMULAE," a pocket-book, by Messrs. W. 
Geipel and H. M. Kilgour; price 78. 6d. 5; by post, 78. 9d. ; abroad, 8e. 
New Edition in the press. 

„THW ALTERNATB CUBBENT TRANSFORMER,” Vol. IL. —By Prof. J. A. 
Fleming, M. A., D. So., F.R.S. New Edition, Price 122. 6Gd., post free 
Vol. II., price 12s. 6d. post free, is also ready. 


THE ELECTRICIAN, JUNE 30, 1899. 


351 


% ELEOTRIO LAMPS AND ETTOr RIO LIGHTING,” 

M. A., D. So., F. R. S., is handsomely bound, and full of original illustra- 
tions, designs, initials, &o. New Edition in the press. 

"THs ELEOTRICIAN" PrRimeRrs.—In Two Volumes. Vol. I., Theo 
Vol. II., Practice. Price, stout paper cover, 2s. 2d. each, post free; clot 
3s. 9d. Single Primers, 3d. each, post free. 

TAU POTENTIOMETER AND ITs ADJUNOTS": A Universal System of 
Electrical Measurement.—By W. O. Fisher. Fully illustrated. Price 6s., 
post free. 

‘ MOTIVE POWER AND GEARING FOR ELBOTRICAL MAOHINERY.”—By 


m mn ett Carter, O. E., M. I. E. E. Price 128. 6d., post free; abroad 

" ARMATURE WINDINGS OF ErLzorTBI0 MaoHiNES."—By H. F. Parshall 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Ohief Designing Engineer of the Edison 
and General Eleotrio Companies of America, and is intended to serve as a 
working treatise on d o design. Large 4to, 870 pages, 140 full-page 
illustrations and 65 full-page tables, 80s., post free. 


TENDEBS INVITED. 


The Great Grimsby Corporation invite tenders for the supply, 
delivery and erection of (1) Lancashire boilers with mechanical 
stokers, (2) engines, dynamos, pumps, steam pipes, &c., condensing 

lant, crane, economiser and tools, (3) storage battery, (4) switch- 
ard and motor dynamos, (5) are lamps, (6) feeders, mains, and are 
light leads, including all road work. Further particulars are set out 
in an advertisement, and copies of specitications, &c., can be obtained 
from the borough engineer and surveyor (Mr. Marshall Petree), 
Town Hall, Great Grimsby. Specifications may also be seen at, but 
not obtained from, the oflice of the consulting engineer (Prof. Alex. 
B. W. Kennedy), 17, Victoria-street, London, S. W. Tenders to the 
oflice of the town clerk, West St. Mary's Gate, Grimsby, by noon 
of July 10. 

The Wallasey District Council invite tenders for the supply and 
erection of a 300-kilowatt alternator with engine combined. Further 
particulars are set out in an advertisement, and copies and specifica— 
tion may be obtained from the engineer (Mr. J. H. Crowther), Great 
Float, near Birkenhead. Tenders must be delivered at the ottices of 
the clerk to the Council (Mr. H. W. Cook), Public Oflices, Egremont, 
Cheshire, not later than Thursday, July 20. 

The Wallasey District Council also invite tenders for the supply 
and delivery of transformers. Specifications may be obtained from 
the engineer (Mr. J. H. Crowther), Great Float, near Birkenhead, 
and tenders must be delivered at the oftice of the clerk (Mr. H. W. 
Cook) by Thursday, July 20. Further particulars appear in an 
advertisement. 


The Warrington Corporation invite tenders for the supply, delivery 


and erection of the following electric lighting plant :—(a) Water- 
tube boilers for use in connection with destructors, economisers and 
pumps; (ò) „ engines and direct-coupled continuous- 
current dynamo, balancers and boosters; (c) jet condensing plant, 
with 1 water pumps, &c. ; (d) steam exhaust and feed pipe 
work; (e) overhead crane ; (f) switchboard and connections; (g) 
storage battery; (h) underground mains and stoneware conduits and 
boxes; (i) arc lamps and posts. Tenders (addressed Chairman, 
Electric Lighting committee) to the offices of Mr. J. Lyon Whittle, 
Town Hall, Warrington, by noon, July 18. l 

The Nelson Gas and Electricity commitee invite tenders for the 
supply of an engine and dynamo. Further particulars can be 
obtained from Mr. W. Foster, gas manager, Nelson. Tenders to 
town clerk (Mr. R. M. Prescott), Town Hall, Nelson, by July 5. An 
advertisement gives further information. 


The Edinburgh Corporation invite tenders for installing the electric 
light at the Central Fire Station, Lauriston. Specifications, &c., can 
be obtained at the oflice of the resident electrical engineer, 5, Dewar- 
place, Edinburgh, after Tuesday next, and tenders have to be sent in 
to Mr. Thos. Hunter, W.S., town clerk, City-chambers, Edinburgh, 
by July 18. See advertisement. 


The Salford Corporation invite tenders for a sample tramcar. 
Plans and specification, &c., can be obtained at the borough engineer's 
office, Town Hall, Salford, and tenders must be sent (addressed to 


the chairman of the Tramways committee) to Mr. L. C. Evans, town 


clerk, by 4 p.m. of July 18. See advertisement. 


The Corporation of South Shields invite tenders for the supply 
and erection of arc lamps and lamp posts. An advertisement else- 
where gives further particulars, and copies of the specification, &c., 
can Le obtained at the borough electrical engineer's otlice, West 
Holborn. Tenders must be delivered to Mr. J. Moore Hayton, town 
clerk, Court Buildings, South Shields, by 10 a.m. of July 10. 


The Glasgow Corparation invite tenders for the supply and erection 
of :—(1) boilers ; (2) steam engines (main and auxiliary) ; (3) three- 
pase generators, continuous-current generators, rotary converters, 

oosters, and static transformers; (4) surface condenser, feed pumps, 
circulating pumps, and air pumps. Specifications, &c., can be obtained 
on application to Mr. John Young, general manager of the Cor- 
ration . 88, Renfield- street. Tenders to the town clerk 
Sir J. D. Marwick), City-chambers, Glasgow, not later than Saturday, 
uly 22. Further particulars are given in an advertisement. 


Prof, J. A. Fleming |: 


The Glasgow Corporation also invite tenders for the supply of 80 
electric tramcar bodies. Tenders to the town clerk (Sir J. D. 
Marwick), City-chambers, Glasgow, by July 22. 


By a proclamation of the Municipal Council of Praia, St. Jago, 
Cape Verde Islands, dated May 20, tenders are invited for the electric 
lighting of the town on the following conditions :—A temporary 
deposit of 200,000 reis (say, £33. 6s. 6d.) must be made. The 
exclusive right of supplying electric light for 20 years will be 
granted. The Council guarantees to take 150 incandescent 16 c.p. 
lamps for public lighting, and the basis for tender is 12 milreis (say 
£2) per annum (the night being invariably of 10 hours’ duration) 
from sunset to sunrise, this price to be reduced by 2 per cent. when 
the public lamps exceed 200. The basis for tender for public and 
private buildings is to be 18 milreis (about £3) per annum per hecto- 
watt-hour. The basis of charge for current for power and industrial 
a shall be 18 reis (rather over 2d.) per hecto-watt-hour. 

ailing agreement with consumer, the consumption is to be computed , 
by meter, for which a monthly rent may be charged The Counci 
undertakes to grant gratuitously land for the generating station, to 
give the right of taking up roads for mains and conductors, and to 
require property owners to allow connections and wayleaves for 
conductors. The choice of lamps, &c., is left to the concessionaire. 
Should more elegant designs of brackets and poles bo desired, the 
alteration is to be at the expense of the Council. Installations in 
private houses to be at the expense of the consumer. In case of 
failure of the electric light from force majeure the concessionaire is 
to be allowed to use petroleum light, and the Council will cede to 
the concessionaire all existing lamps, &c., in the town. A fine of 
200 reis (about 83d. per night) is to be levied for each public lamp 
which, through neglect, 98 not work properly, Em a fine of 
500 reis (say 1s. 91d.) per diem is to be paid for each defective lamp 
not renewed after notice from the Council. The Council is to pay 
accounts quarterly within 15 days, or allow 6 per cent. interest on 
the amount due, but payment of accounts is not to be delayed 
longer than six months. Twelve months from signing of con- 
tract is allowed for the erection of the installation, with a fine 
of 50 milreis (£8. 78) for every month's delay, except in case 
of force majeure. The right is granted of transferring the concession 
to an individual or a syndicate, subject to regulations of the 
commercial code and the majority of the directors being Portuguese. 
Contractors are to deposit between the signing and realisation of the 
contract one conto of reis (say, £166. 103.). Disputes are to be 
settled by arbitration. The Council is to nominate an expert to 
examine the works and material at its own expense, and to bear part 
of any special installation for public festivities. The concessionaire 
shall be subject to Portuguese laws, and be considered as domiciled 
in Praia, St. Jago, Cape de Verde. Specifications may be examined 
at the oflices of Senor J. A. de Breto Bastos, Secretary of the 
Municipal Chamber, Praia, or at Lisbon at the offices of A. de Assis 
Camillo, 121, Rua dos Retrozeiros. (A copy of the proclamation 
in Portuguese with the English translation can be seen at the 
ollices of The Electrician, or typewritten copies of the translation 
will be supplied.) The price in Praia of the best Welsh coal 
is, at the present time, about 24s. per ton. Tenders (accom- 
panied by the temporary deposit) have to be sent in to the 
Council within 180 days of the publication of this notice in the 
Government Guzette in Lisbon, and tenders will be opened by the 
Council at Praia on January 31, 1900. The money equivalents given 
above are calculated on the basis of 6,00 reis to the £ sterling. 


The Southampton Corporation invite tenders for the supply and 
erection of (d) continuous-current motor boosters, (b) tramway 
switchboard, (c) battery of accumulators and accessories. Tenders 
must be sent in to Mr. R. R. Linthorne, Municipal Ollices, South- 
ampton, before noon of July 11. 


The Electric Lighting committee of the Urban District Council of 


| Pembroke (Co. Dublin) invite tenders for the supply and erection 
of plant at the municipal electricity works. 


Tenders to Mr. J. C. 
Manly, clerk to the Council, Town Hall, Ball’s Bridge (Co. Dublin), 
by July 14. 

The Electric Lighting Committee of the Urban District Council 


of Rathmines and Ruthgar (Co. Dublin) invite tenders for the supply 


and erection of plant at the municipal electricity works. Tenders 
to Mr. F. P. Fawcett, clerk to the Council, Town Hall, Rathmines, 
Co. Dublin, by July 14. 


The Vestry of Hammersmith (London) invite tenders for the supply 
of transformers, high or low tension sub-station switch gear, and 
transformer street boxes. Tenders to Town Hall, by 5 p.m., July 5. 


The South Shields Corporation invite tenders for plant. Tenders 


to and particulara from clerk by July 10. 


The Vestry of St. Martin-in-the-Fields (London) require designs 
for electric lamp standards and brackets, and will grant a premium 
of £10 for the design considered most suitable and £5 as a second 


premium. Particulars of Mr. G. Green, Town Hall, Charing Cross. 


road, London, W.C. Designs have to be sent in to Mr. G. W. 
Murrane, vestry clerk, by July 8. | 
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The Corporation of Lowestoft require tenders for the erection of an 
electric lighting station. "Tenders to town clerk by noon of July 18. 


The Library committee of the Wimbledon Council require tenders 
for wiring the library for the electric light. Tenders by noon, July 7. 

The Warrington Corporation require tenders for the erection of an 
electric light station, &c. Tenders by noon, July 18. 


Tenders for stores are invited by the Electricity committee of the 
Manchester Corporation for the twelve months ending June 30, 1900. 
The stores include incandescent lamps, meters, carbons, brass and 
iron castings, &c. Tenders by July 10. 


The municipal authorities of Casar de Caceres invite tendera, up to 
July 5, for the concession for the electric lighting of the town. 
Particulars from and tenders to El Secretario del Ayuntamiento de 
Casar de Caceres (Estremadura;, Spain. 

Tenders are invited, until July 20, by the Provincial Government 
authorities at Avila, for the concession for the estiblishment and 
working of a telephone exchange in the town. Tenders to El Gobierno 
Civil de la Provincia, Avila, Spain, of whom particulars may be 
obtained. 


TENDERS RECEIVED AND ACCEPTED. 


The St. Pancras Vestry received six tenders for the supply of two 
750 H.P. engines and dynamos for their Regent’s Park station as 
under :— 


Siemens Bros. and Co. Electric Construction Co. £12,110 
(accepted) visssicecseecdeeus £12,348 | Willans and Robinson ...... 11,117 
Scott and Mountain ......... 13,167 | Mather and Platt ...... ...-. 10,943 


Crompton and Co. ... ..... 12,864 

The six tenders were referred to Mr. S. Baynes, the electrical engi- 
neer, who expressed the view that, after making allowance for steam 
consumption as prescribed in the specification, the tender of Messrs. 
Siemens Bros. and Co. worked out on the most economical basis. 


The Buxton District Council have accepted the tenders of 
Crompton and Co. for the supply of are lamps, and of McDowall, 
Steven and Co. for lamp posts. 


The Hampstead Vestry have accepted the tender of Edwards and 
Barnes for the supply of feed-water heater and steam and exhaust 
pipes, at £3,187, and the tender of Roberts Bros. for economiser, 
at £1,167. 


The Belfast Corporation have accepted the tender of W. Drennan, 
Fountain-street, Belfast, for wiring the Council chamber for the 
electric light. 


The Lynn Town Council have accepted the tender of Pearson and 
Co., London, for wiring the technical school. 


The Mersey Docks and Harbour Board have placed the contract 
for the supply of steam dynamos and the installation of electric 
lighting of the Wallasey and Woodside landing stages with Messrs. 
Ellis and Ward, of Birmingham. 


The Battersea Vestry have accepted the tender of Callender’s 
Cable and Construction Co. for the supply (No. 1 contract) of 
feeders, distributing mains and are light leads, for the sum of 
£17,735 ; that ot Messrs. Babcock and Wilcox for y o. 2) water-tube 
boilers for £5,340 ; and that of Messrs. Mather and Platt for (No. 3) 
Willans engines and dynamos for the sum of £10,620. 


The tender of H. Nunns and Co. has been accepted by the Halifax 
Guardians for the installation of the electric light in the workhouse, 
at £885, 14s., and a contract for similar work in the union offices 
has been secured by Fowler, Lancaster (Limited) for £102. 118. 11d. 


Tenders have been received by the Derby Guardians from E. 
Haslam and from Taylor, Whitehead and Taylor for lighting the work- 
house electrically. ‘The tenders have been referred to a committee. 

The Leicester Corporation have accepted the tender of Ashwell 
and Nesbit (Limited) for the electric lighting of the new isolation 
hospital at £2,791. 4s. 1d. 


APPOINTMENTS VAOANT AND FILLED. 


An assistant engineer is required for electric lighting plant in 
Lagos (West Africa). Applications will be received by the Crown 
Agent for the Colonies, Downing-street, Westminster, London, S. W., 
by July 4. 

A resident engineer and electrician is required for the Middlesex 
Hospital Convalescent Home, Clacton-on-Sea. Particulars will be 
found in an advertisement. 


The Corporation of Darwen require a junior assistant engineer for 
their new electricity works. Some particulars are given in an 
advertisement and applicatiors have to be sent in to Mr. Charles 
Costeker, town clerk, Darwen, not later than July 6. 


The Electrical committee of the Bristol Corporation have vacancies 
for two improvers. Applications to Mr. H. Faraday Proctor, city 
electrical engineer’s oftice, Bristol. See advertisement. 


The electricity department of the borough of Walsall require an 
experienced fitter, to take charge of running machinery at the 
generating station during one shift. Some particulars will be found 
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in an advertisement, and applications have to be sent in to Mr. Alex, 
Wyllie, borough electrical engineer, not later than July 8, | 


A junior demonstrator in the Physical Laboratory ofthe Technical 
College, Finsbury, is wanted. Salary £100 per annum rising to £150. 

An instructor in electrical engineering is also required by the 
Finsbury Technical College. Salary £100 per annum. Applications 
have to be sent in to Prof. S. P. Thompson, F. R. S, Technical 
College, Finsbury, London, E.C. See advertisement. 

An assistant lecturer in mathematica is required at University 
College, Liverpool, at a salary of £150 per annum, with a share of the 
fees of the evening classes, Applications to the Registrar. 


Mr. F. Whealon has been appointed chief enzineer to the South 
Australian Electric Light and Power Co., Adelaide. 


l BUSINESS NOTICES. 

Messrs. P. H. Tewson and R. H. Streatfeild (trading as Tewson 
and Streatfeild), electrical engineers, 35, Bucklersbury, E C., and 
103, Regent-street, W., London, have dissolved partnership. Debts 
by Mr. Tewson. 

Messrs. H. Nuttall, F. W. Heaton, and H. Smith (trading as 
Heaton, Smith and Co.), engineers and manufacturers of electrical 
accessories, Sidney-street, Salford, have dissolved partnership. 

The London warehouse and oflice of Messrs. Gent and Co., 
manufacturing electricians, have been removed to 25, Laurence 
Pountney-lane, Cannon-street, E. C. Telegraphic address“ Kuife- 
edge Lonaon." 

BANKRUPTCIES, LIQUIDATIONS, &c. 

In the fuilure of A. G. Inrig (trading as the Globe Electrical Co.), 
electrical engineer, 46, White Post-lane, London, E., the following 
are among the creditors :— 


W. T. Glover and Co. £232 | Standard Electric Coo £23 
A. Shanks and Son .. ............ 120 Edgar Allen and Co . 17 
Houlden Bros. and Co 72 T. and W. Ide . 12 
General Electric Co. ............ 63 | Johnson and Phillips ........ 10 
Dorman and Smith ............... 52 London Electric Wire Co. ...... 10 
R. Jobnson and Co. ............... 34 Phaeton Electric Co. ............ 10 
W. and J. A. Bailey............... 26 


Hugh Donald Barclay, electrical engineer, &c. (trading as Barclay 
and Son), 63, South Audley-street, and 359, Oxford-street, London, 
and 32, Royal Exchange, Manchester, has executed a deed of arrange- 


ment. Mr. G. White, 14, Old Jewry-chambers, London, E. C., is 
trustee. The secured creditors’ claims amount to £5,564. 12s, the 


unsecured £13,671. 55. 5 l., and the value of the assets, after deduct- 
ing secured claims, is £5,631. 6s. Sd. The following are among the 
creditors :— 


Edison and Swan CO £1,493 Tangyes (Limited) $48 
Indiarubber Co. ............... 609 Abbott and Co q . 34 
General Electric Co. — ......... 475 D. H. Bonnella and Sons 33 
Babcock and Wilcox ........... 289 Chloride Elec. Storage Syndicate 29 
Willans and Robinson ... ..... 254 Fleming, Birkby and Goodall. 24 
J. Russell and Co................ 240 | Benham and Froud ............... 25 
E. Goossens, Pope and Co. ... 190 J. aud W. B. Smit 25 
Brockie-Pell Arc Lamp ...... 124 | Hawksworth, Eyre and Co. 21 
Electrical Co.  .................. 87 Moon, Loughlin and Co. ......... 18 
Mackay, Mackay and Co. 81 | Conduit and Insulation Co... . 15 
Hodges and Todd 74 Reliable Art Metal Co 14 
Laing, Wharton and Down... 65 | Falk, Stadelmann and Co. .. 12 
r 56 J. C. Lyell and Co. . . . 12 
Louis Dernier and Co......... i 50 R Heap. ou cedent 88 10 


In the Companies Winding-up Court, on Monday, Mr. Justice 
Cozens-Hardv made an order for the compulsory winding up of the 
Chitty Dynamo and Motor Co.(Limited). Mr. Jenkins, for petitioners, 
said a judgment creditor and the landlord were in possession, and 
Mr. Norton, in opposing the petition, stated that the patents were 
valuable, and announced the directors’ belief that they could obtain 
machinery on credit to work them. The Chitty Dynamo and Motor 
Co. (Limited) was registered on December 15, 1897, with a capital of 
£200,000 in £5 Ordinary and Preference shares, of which 9,000 were 
Founders’ shares issued as fully paid. The directors of the company 
were Mr. Howard Lane, C. E., of Edgbaston and Birmingham, city 
councillor; Mr. Alfred Dawson, a director of the South Statford- 
shire Tramways Co. ; and Mr. Henry Chitty. The company was 
formed mainly for the purpose of acquiring the patent rights and 
carrying on the manufacture and sale of dynamo electric machines 
under Mr. Chitty’s patent No. 19,714 (1892), and improvements 
thereto No. 18,392 (1897). These patents relate to special methods 
of constructing dynamo electric machines, for which great etliciency 
in working is claimed. 

The creditors of G. R. Blot and Co. are notified that particulars of 
debts and claims must be sent in to Mr. Andrew Dodds Fairburn, 
64, Cannon-street, London, E.C., not later than July 25. 

A receiving order has been made against J. G. M. Hilton, 
electrician, Trafalgar Works, Bow Common-lane, London, E. 

A meeting of Electricity (Limited) will be held at 621, Fore- 
street, London, E.C., on July 28, to receive an account of the winding 
up. Mr. P. Warnford Davis is liquidator. 
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Harry Wilks, Holland-street, Glasgow, described as an electrical 
engineer, was examined at Glasgow last week. Liabilities are 
estimated at £16,000, assets at £288, exclusive of property at Manila 
which debtor states is worth £4,000. 


At a meeting of the London and Lancashire Electrical and General 
Engineering Co. (Limited), on June 5, it was resolved to wind up the 
company voluntarily and to appoint Mr. F. A. Franklyn as 
liquidator. This resolution was confirmed on June 20. 


The public examination of E. L. Joseph, lately managing director 
of Williamson and Josepb, was yesterday ordered by the Registrar 
of the London Bankruptcy Court to stand over until July 13, to 
enable the trustee to complete his investigations into the circum- 
stances attaching to the failure. The debtor has lodged accounts 
showing liabilities £7,618 and assets consisting of shares in William- 
son nd Joseph (Limited) and a book debt alleged to be owing by 
that company to the debtor. 

In the Edinburgh Bankruptcy Court, T. Stothert M'Laren, electrical 
engineer, 80, Haymarket-terrace, Edinburgh, was examined. Debtor 
began business in August, 1897, having previously been in the 
employment of the Edinburgh Corporation electric light department. 
He had £275 borrowed capital, no part of which has been repaid. 
He attributes his deficiency of £805 to losses on contracts with the 
Corporation, &c., &c. Liabilities £1,358, assets £553. 


Sale by Tender.—An advertisement elsewhere gives particulars 
of the sale by tender, in one lot, of the stock-in-trade of Binko, 
Ridsdale & Co. (Limited), consisting of electrical fittings, apparatus, 
accessories, &c. Tenders to Mr. W. B. Peat, liquidator, 2, Lothbury, 
London, E.C., by 2 o'clock ot July 12. 

A New Flexible Rail Bond.—A new type has been added to 
the various bonds manulactured by Messrs. Felten and Guilleaume, 
and is illustrated below. This bond is drop-forged out of one piece 
of copper, so that there is no weld or joint in it whatever. It is 
designed for use in the web of the rail underneath the fishplate, and 


is fixed by the usual method, viz., by expanding the head of the 
bond by steel drift pins. In order to provide for the vibrations of 
the rails, the body of the bond has been made flexible by means of 
narrow strips. The sectional area of the body is equal to that of a 
000000 S. W. G. round wire, and the heads are made for gin. holes in 
the rails, although other dimensions can be made to order. 


Motor Car Exhibition.—On Monday next there will be opened at 
the Agricultural Hall, Islington, London, an exhibition of motor 
cars. Over 100 exhibitors have entered, and several hundred motor 
cars, motor cycles, &c., will be on view, a number of the vehicles 
being electrically driven. 

otor i Exhibition at Berlin.—From Sept. 3 to 28 
there will be held at Berlin an international exhibition of motor cars 
and carriages, motor cycles, electric motor and accumulators for 
vehicles, and all apparatus and accessories relating to motor carriages. 
Particulars can (e obtained of the International Motorwagen 
Austellung, 1, Universitat-strasse, Berlin. 

Physics Catalogue.—A descriptive illustrated catalogue of 
apparatus and materials for practical physics is just issued by 

essrs. John J. Griffin and Sons (Limited), of 20-26, Sardinia-street, 
London, W.C. 

Exports of Electrical Apparatus and Material.—The followin 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including Apri im instruments or 


| machines, which are not separately specified) from Jure 21 to 


June 27, with the ports of destination :— 

Australa: ia Melbourne, £62 ; Sydney, £1,544 (including £1,170 tele- 
graph cable). Belgium—Antwerp, £35; Ostend, £116. Brazil—Rio 
Janeiro, £158. Canuda—Montreal, £180 (telegraph material). China— 
Shanghai, £328, and 21 tons telegraph wire; Tientsin, £427 (telegraph 
instruments). Colombia (Republic of Santos, £60. Denmark—Copen- 
hagen, £9. Hqypt—Alexandria, £282. France—Boulogne, £50. Hol 
Amsterdam, £50; Flushing, £10; Rotterdam, £31. Hong Kong— 
£336. India—Calcutta, £424. Japan—Yokohama, £118. Norway— 
Christiana, £37. Russia—Odessa, £250 (including £200 telegraph 
material); St. Petersburg, £109. Stam Bangkok, £92 (including £58 
telegraph material). South Africa—Cape Town, £924; Delagoa Bay, 
£349 (including £41 telegraph material); Durban, £642 (including £5 
telegraph material); Port Elizabeth, £522. Spain—Bilbao, £40 ; Malaga, 
£55.  Sweden—Gothenburg, £21; Stockholm, £132. Total, £7,093 
against £16,314 in the corresponding week last year (June 22 to June 28). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


All-Pacific Cable.—The Melbourne Age of June 21 publishes a 
leading article on the subject of the rival Pacific and Cape cable 
routes. The journal considers the Cape route to be strategically of 
more value to the mother country, and considers that it cannot be 
claimed that the Australian colonies have, or are likely to have, any 
important trade relations with Canada, where the long land service 
has drawbacks. The Cape route certainly offers advantages over the 
Canadian-Pacific ; moreover, trade between the Australian Colonies 
and South Africa is steadily increasing, and points to still further 
extension, which greater cable communication facilities will tend to 
increase. One thing is quite clear," concludes the article, “ and 
that is that Victoria konl refrain from accepting any liability in 
connection with the Pacific cable scheme, and this should be the 

sition taken up by our Agent General at the coming conference in 

ondon.” . 

Bangor.—A Local Government Board inquiry was held here last 
week into the application of the Corporation to borrow £4,500 for 
the erection of a dust destructor in connection with the electric . 
lighting station. Mr. F. H. Medhurst gave technical details of the 
joint electric light and dust destructor scheme. 


Bath.—On Tuesday a report from the Electric Light committee 
was considered by the Council. It included a recommendation to 
apply for powers to borrow £26,000 for extensions to the electricity 
supply works and mains. £62,760 has already been expended upon 
these works, which is over £7,000 in excess of the Council's borrow- 
ing powers for this Ag Cv It is proposed to expend on extensions 
of mains, &c., £16,704. The committee ask forthe Council's authority to 
oppose the company which has made application for powers to 
construct electric tramways in Bath, and the committee recommend 
that the Council should apply to Parliament for the necessary 
powers. The report was adopted. 


Battersea.—The Vestry on Wednesday resolved to advertise for 
tenders for the supply of an overhead travelling crane, and for a 
storage battery. 


Bavaria.—The electrical engineering trade of this prosperous 
German kingdom is reported to be in a very active and satisfactory 
state, the leading firms of Nuremburg having very large contracts 
on hand, specially for electric tramways. 

During the current year the electric light and tramway systems 
of Munich will pass into the hands of the Municipality. All the 
tramways are being converted into electric lines, sad a uniform fare 
is suggested of 10pf. 

Munich is the centre of telephonic communication throughout 
Bavaria, and it is possible to telephone from Munich to 153 Bavarian 
stations, 93 in Wurtemburg, 31 in other parts of Germany, and to 
Salsburg in Austria, the charge for a three to five minutes’ trunk 
communication being from 14d. to 1s., according to distance. It 
is stated that, owing to the excellence of the telephone service in 
Bavaria, the number of telegrams is fast diminishing. As far back 
as 1896 the telephone receipts exceeded those from telegrams, and 
each year the increase is larger. 

The Munich Municipality has just completed, at a cost of £80,000, 
a large coal storage depot, which is lighted throughout by electricity 

There will shortly be opened a light electric railway from Murnau 
to Oberammergau, via Kohlgrub, for which a large extra traffic is 
anticipated in 1900 during the period of the Passion Play. 


Birmingham.—Satisfactory progress is being made with the work. 
of lighting the Council House by electricity, and it is anticipated 
that the whole of the work will be completed by September. The 
4 gas fittings are as ſar as possible being converted into 
electroliers, &c. 

Blackburn.— The salary of Mr. A. S. Giles, Corporation electrical 
and tramways engineer and manager, Blackburn, has been increased 
by £100, and will be further increased by a similar amount next year. 

Blackpool.—On behalf of the Board of Trade, Major Cardew last 
week inspected the electric tramways, which, as announced in our 
last issue, are now completed and ready for traffic. 


854 


THE ELECTRICIAN, JUNE 30, 1899. 


Bonchurch (Isle of Wight).—A public meeting has been held 
to consider the offers of the Ventnor Electric Light Co. and the 
Ventnor Gas and Water Co., for the lighting of the district, at £65 
and £57. 103. per annum respectively. The electric light proposal 
was adopted. 

Breslau (Germany).—The municipality has recently granted a 
charter to the Breslau Tramway Co. for a term of 24 years, with the 
privilege of converting the present horse tramways into electric 
lines, the reconstruction to be completed within two years. The 
overhead trolley and conduit systems are to be adopted, and the 
company avrees to take current from the municipal electricity works 
for driving and lighting the cars, the citv authorities being non- 
liable for any breakdown at the generating station. The city receives 
from the company for the use of the streets one-third of the gross 
profits up to December 31, 1907, wheu the net profits are shared 
equally. The municipality has the right to take over the company's 
undertaking at the expiration of the contract. 


Bridgwater.— At a recent meeting of the Council a resolution 
was passed that the electric light should be adopted. An attempt 
was made to rescind this resolution at the last meeting, and in the 
attempt it was stated that at Bolton and Liverpool the electric light 
was not a financial success, and ‘Taunton was also quoted asa failure. 
This was met by the reading of a letter from Ald. Potter, chairman 
of the Electric Lighting committee at Taunton, who stated that the 
gas company there had been the bitterest opponents to the electric 
lighting undertaking, which had, however, proved a great success 
and had never cost the ratepayers a penny. On the contrary, the 
nett profit last year amounted to a 21d. rate, i e., the rates could 
have been reduced by that amount, owing to the success of the 
electrical undertaking. The reading of Ald. Potter’s letter doubtless 
saved the resolution from being rescinded, as on the vote there was 
only a majority of one in its favour. 


Bristol.—-The statement of accounts of the Electricity department 
of the Bristol Corporation for the period to March 28 last, just issued, 
shows a total capital expenditure to that date of £188,143. The gross 
revenue for the year was £26,223, 11s, and the t tal expenditure, 
£13,593. 33. The amount carried to nett revenue account is 
£12,635. 58., bringing the total of this account to £17,723. 93. 4d. 
The total current generated amounts to 1,821,725 units, and the total 
quantity sold 1,362,786 units. The total maximum supply demanded 
for the year has been 1,707 kilowatts, out of a possible total maximum 
demand of 2,208 kilowatta. 

At the meeting of the Corporation Electricity committee 
last week the question of making considerable extensions to the 
electric light mains was discussed, and some of the extensions 
approved, notably those in the eastern part of the city. The Bristol 
Lunatic Asylum is to be lighted electrically, requiring about 1,000 
lamps. The average addition to the number of lamps connected in 
Bristol is stated to be about 1,000 per month. 


Chelmsford.—The Council have adopted the report of the Elec- 
tric Lighting committee, recommending that an offer be made to the 
Chelmsford Electric Lighting Co. for the acquisition of their under- 
taking. The actual terms are as under :—(1) The contract of Sept, 
1898, between the Lighting Co. and Messrs. Crompton to be distinctly 
set out, and completed to the satisfaction of the consulting engineer 
to thecompany before completion of service ; (2) the generating works 
to be increased so as to comply with Mr. R. Hammond's suggestions 
to provide sufficient land to permit reasonable expansion of the works 
on the most efficient lines; (3) that the price be £24,000 ; (4) the 
company to provide for the legal transfer of the two provisional 
orders of 1894 and 1898 to the Town Council, so as to empower the 
Corporation to carry on the undertaking as specitied therein ; and 
(5) the offer to be subject to the Local Government Board sanctioning 
the borrowing of the money required. 


Cheltenham.—A light railway inquiry was held here last week 
into the application of Mr. Thomas Nevins for powers to construct a 
light (electric) railway 5 miles 6 furlongs in length, at an estimated 
cost of £46,500. Objection having been taken to the route of the 
proposed tramway, the promoter decided to proceed with an 
alternative line. The application was supported by the Cheltenham 
Corporation and the County Council, but was opposed by the 
Cheltenham Rural District Council. 


Chesterfield.— The Council hell its adjourned meeting last week 
to discuss the minutes of the Electrical Energy committee recom- 
mending the establishment of municipal electricity supply. After a 
lengthy discussion the recommendation of the committee was 
approved, 

Church Lighting.—The Church of St. Marie, Sheffield, is lighted 
electrically. Current is taken from the Corporation mains. 

The Carmelite Church, Clarendon-street, Dublin, is lighted elec- 
trically. The installation has been carried out by Messrs. Cummins 
and Sous, Dublin, 

Cold Store Lighting, &c.— Messrs. C. and A. Musker (Limited), 
of Bootle, have supplied and erected the engines and electrical plant 
for lighting and working lifts, fans, pumps, &c., in the North-Western 
Co-operative Cold Storage Co.’s premises, Redfern-street, Liverpool. 


| of the account of £1,945. 16s. 9d. 


— rere LL OT 


Dewsbury.—An agreement between the Cleckheaton and Heck- 
mondwike District Councils and the Dewsbury Corporation has been 
ratified which pledges these local authorities to oppose the British 
Electric Traction Co.'s scheme, and to promote what is known as the 
Spen Valley Tramway jointly by the local authorities above mentioned. 
Under the terms of this agreement the overhead trolley systein is to 
be adopted, and the Dewsbury Corporation will supply current for 
the tramway within the Dewsbury boundary. 


Dorking (Surrey).—This town obtained a provisional order in 
1897, but the Council has decided to shelve the order for at least five 
years, Recently the Electrical Power Distribution Co. has, we under- 
stand, made an offer to purchase the order, and this offer was 
discussed at the last meeting of the Council. It was ultimately decided 
not to entertain the offer. 


Dudley.—4A successful test trip of the new electric tram cars was 
made last week. Two single-decked cars, each fitted with two 
30 H P. motors, were employed. The cars are lighted by five 16 c.p. 
incandescents. The power station is in readiness for the regular service. 
The laying of the cable is not vet completed, but it is anticipated that 
the line will be opened for public tratlic in two or three weeks. 


Dundee.—Treasurer Ritchie last week presented to the Council 
the accounts of the gas and electricity undertakings. "The price of 
gas in Dundee has been increased from 38. 2d. to 3s. 4d. Theannuil 
figures for the electricity department were as follows :—The esti- 
mated revenue (balance included) was 47, 553. 17s, 8d., actual revenue 
£3,823. 148. 9d., an increase of £1,269. 17s. Id. The estimated 
expenditure was £7,039. 6s. 7d., actual £6,877. 18s., or £161. 88. 7d. 
under the estimate. That the estimate was not exceeded was due to 
the circumstance that the cost of publie lighting was £229. 163, 10d. 
less than the estimate. The total actual income was £8,823. 143. 94., 
and expenditure £6,877. 183, leaving a balance in favour 
The continued increase in the 
quantity of gas sold, an increase which was this year five times 
greater than the increase of last year, and the noteworthy increase in 
the consumption of electricity furnished a proof of the prosperity of 
the city during last year. Treasurer Ritehiesaid that for the electricity 
department the total estimated income for the vear ensuing, including 
balance, was E10, 675. 168.94 and expenditure E10, O65. 128. 6d., show- 
ing an estimated surplus of £610. 4s. 3d. There was included in the 
estimated expenditure underthis head a payment of the £1,500 towards 
the contingent fund, which the Council established last vear, and 
which it was desirable should be built up year bv vear in order to 
provide against contingencies, and ultimately to enable the 
prie» of electricity to be considerably reduced. The question 
whether the price of electricity should not have been reduced 
had been carefully considered, and had it not been for the 
greatly-extended area they proposed to serve without any 
return at first he would have been prepared to ask the 
Council to reduce the price per unit. He hoped that a reduc- 
tion would be granted before long, because he was satisfied, 
after their experience of last year, that the reduction in 

rice would be followed by a greatly increased consumption. 

Ir. Mathers said he was not going to move an amendment, but it 
looked as if electricity consumers were to be saddled with a consider- 
able burden in order to relieve the Gas Commissioners. In the 
electricity department about one-third of the income was set apart for 
the sinking and contingent funds, while only about one-eizhth of the 
income from gas was set apart for this purpose. They were saddling 
the present electricity consumers with a very heavy burden, and 
making them pay a high price in order that tuture consumers might 
get a reduction, The report was approved. 

The Tramways committee of the Dundee Corporation have 
appointed Mr. E. Manville (Kincaid, Waller and Manville) consulting 
engineer in connection with the Constitution-road tramway extensions. 

A deputation of the Tramways committee is to visit Liverpool, 
Bradford, Blackpool, and other places, in order to acquire information 
regarding electric tramways generally. The gentlemen nominated 
are Messrs. Brownlee, Longair, Melville, and G. Stevenson. 

Edinburgh.—The Electric Lighting committee recommend the 
acceptance, by the council, of estimates for enlargement of boiler 
house at Dewar-place lighting station, and for construction of a 
siding at M'Donall-road station, the respective amounts being 
about £2,500 and £1,000. 


Formosa —In the course of a lengthy report by the U.S. 
Consul at Tamsui, Formosa, he points out that the trade of 
this important island has made great progress during the past few 
years. United States manufacturers are making strenuous efforts to 
secure the growing trade of Formosa, and amongst the goods which 
are recommended for shipment are insulated wires and cables, 
electrical machinery, apparatus and supplies, water wheels, motors, 
turbines, &c., as well as machinery for a large variety of lizht mill 
and factory work. ‘The climate of Formosa is very damp. 

Government Office Lighting.— Messrs. Foote and Milne have 
been entrusted by the Secretary of State for India with the electric 
lighting of the whole of the India Office, the number of lights 
required being equivalent to over 3,000 8 c. p. lamps, 
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Greenock.— The Secretary for Scotland has granted powers to the 
Police Board to borrow £100,000 for the execution of works under 
the Greenock electric lighting order, 1883. Permission has been 
given by the Postmaster-General for the laying of telephone wires in 
the same trenches as the electric light cables. 


Hartlepool.—Tlie foundation stone of a refuse destructor, which 
is to cost £6,000, and which is intended to generate electricity for 
lighting purposes, was laid last week. The neighbouring municipality 
of West Hartlepool also propose to spend £11,000 on a destructor to 
be run in connection with the electric lighting station now being 
erected in Burn-road. | 


Heckmondwike (Yorks).—The Council have instructed their 
electrical engineer to prepare plans, for an electricity supply scheuie. 


Huddersfield —The Corporation have approved the recommenda- 
tions of the General Purposes committee that application be made to 
Parliament for borrowing powers to enable the scheme of electric 
tramways, recently prepared by the borough engineer, to be carried 
out in such sections as may be determined upon from time to time. 


Hull.—Satisfactory trials were made on Tuesday of the Cor- 
oration's new electric tram service. On the Hessle-road section 
etween four and five miles of the new electric railway will be 
opened for traftic next week, and the Anlaby-road section is expected 
to be opened for traffic about the middle of July. 


Ingenious Fraud.—A man named Henry Cleaver, describing 
himself as an electrical engineer, was charged at Chester on Wednes- 
day with obtaining moneys by fraud from Messrs, Stanley, Davies 
and Pollard. Prisoner, who had perpetrated similar frauds upon the 
Chloride Electrical Storage Syndicate, Messrs. Cash, Robinson and 
Co., White Jacoby and Co., and other firms, appears to have inserted 
advertisements in an electrical contemporary requiring tenders for 
‘electrical installations, accumulators, &c., and offering full details 
and specifications on receipt of postal orders for £1. Is. and upwards. 
Evading the furnishing of further particulars by specious excuses, 
Cleaver received from various firms tenders for the work required, 
and offered to place the contract on receipt of sums varying from £25 
to £50. Prisoner was sentenced to 12 months' hard labour. 

Japan.—Osaka and Tokio are now in telephonic communication, 
the distance being 360 miles. A five minutes’ conversation between 
the two points costs 3s. 3d. 

The imports into Yokohama in 1898 included electric light 
apparatus, valued at £31,569, dynamo-electric machinery £6,567, 
and telephones and telephone parts £15,154. There was a falling 
olf over 1897 of £76,000 in the imports of dynamo electric machinery. 


Kingston (Surrey).—A Local Government Board inquiry is to 
be held to-day (Friday) into the application of the Town Council to 
borrow £15,000 for electric lighting purposes. 


Lecture.—On May 18 Mr. A. P. Trotter delivered an interesting 
lecture at the Castle, Cape Town, on “ Old and Modern Theories of 
Electricity.” The lecture was illustrated with a number of interesting 
experiments, including one in wireless telegraphy. An excellent 
report of the lecture appears in the Cape Times for May 19. 


Leeds.— A return, just issued by the tramways department of the 
Corporation, gives particulars of the working of the Kirkstall- 
Roundhay Park electric tramway for the period of one year to 
March 25 last. The electric car receipts in the twelve months 
amounted to £48,032, mileage 934,368 miles, receipts per mile 
12:33d, working expenses 4:83d.; not including interest on capital 
and sinking fund or depreciation on electric plant other than cars, 
The cost of generating current per unit was0:60d. The consumption 
of current per motor-car mile was 0 980 units, per trailer-car mile 
0:480 units. The total units generated for the year was 809,101, 
less supplied to arc lamps, 32,660. The figures relating to the steam 
cars for the same period were: Car receipts £23,603, mileage 479,775 
miles, receipts per car mile 11:80d., expenses 10°33d., exclusive of 
interest on capital or sinking fund charges. The horse car mileage 
was 989,320 miles, receipts per car mile 9:80d., expenses 10°17d. 
The expenses per car mile for horse haulage thus exceeded the 
receipts The management and general expenses for the whole 
system were £7,798. 

Llandilo.—It has been decided to call a public meeting to 
discuss the question of lighting the district. At present this is 
effected by oil lamps, the local gas company be unable or unwilling 
to extend the gas lighting into the sparsely populated portions of 
the district. 

Londonderry.— Although the Corporation have owned electricity 
works for the supply of current for private lighting since 1894, and 
the Lighting committee have recently approved a scheme prepared 
by Mr. Macrory, the city electrical engineer, for the establishment 
of supply for private lighting, a discussion took place at the last 
meeting of the Corporation on a proposal to transfer the municipal 
undertaking to a private ray The proposal, which would have 
placed the public and private lighting of Londonderry in the hands 
of a private undertaking for a period of 25 years, was only defeated 
by six votes to five. The motion round which the discussion centred 
was “That the Corporation advertise for a suitable company to 


account. 


provide private electric lighting for the city, by purchasing the 
interest in the public lighting and electric station at a valuation and 
all machinery therewith, for a period of 25 years." 


London County Council At Tuesday's meeting it was agreed 
to grant a loan of £10,000 to the Vestry of Newington for electric 
lighting purposes. 


London Steam Omnibus Co.—An attempt is being made to 
reorganise this undertaking. The vendors have agreed to a reduc- 
tion in the purcliase price trom £210,000 to £50,000, which compe- 
tent critics consider is still too high a price to pay for the 
patents-licence and other assets which the company acquires. It 
is stated that the capital actually subscribed was £140,000, of 
which one-half has been paid up. If the negotiations for the 
reduction of the purchase price, &c., be carried through, it is pro- 
posed to re-name the company “The Motor Omnibus and Traction 
Co. (Limited).” 


Manchester.—The annual report of the Electricity committee of 
the Manchester Corporation states that in the year to March 31 last 
there was an increase of 44 per cent. in the output of current from the 
station—an increase equal to 1,722,255 units. There were 2,570 
consumers connected to the supply, an increase of 515 for the year; 
74 miles 217 yards of mains are laid, an increase of 28 miles; the gross 
revenue was £71,941, expenditure £34,350, and gross profit £37,590. 
£20,402 was required to meet interest on the mortgage debt 
and contribution to sinking fund, leaving a net profit of £17,188. 
£12,000 of this sum had been provided in aid of the rates, £3,188 
had been put to reserve, and £2,000 brought forward to next 
The total capital expenditure to March 31 is within £6,000 
of half a-million of money, and an application is now before the 
Local Government Board for sanction to raise an additional £500,000 
for extensions and additional electrical undertakings. The increasing 
demand for current has decided the committee .to recommend the 
purchase of additional land at Ardwick for increased works facilities. 

Prof. A. B. W. Kennedy has recently prepared a report for the 
Waterworks committee of the Corporation, on the subject of the 
Longdendale power scheme, from the adoption of which it was 
thought a large amount of power for use in the production of electrical 
energy was likely to be provided. Prof. Kennedy, however, estimates 
that the cost of the scheme from this point of view would be 
altogether out of proportion to the amount of electrical horse-power 
obtained. The report states that in order to render the power 
obtained from Longdendale available four separate power stations 
would have to be put down; from which only about 420 E. H. P., or 
about 300 kilowatts, would be forthcoming. Under these circum- 
stances Prof. Kennedy does not consider the project of sufficient 
importance or magnitude to justify a very large expenditure of 


' capital and the adoption of a system of machinery and mains entirely 


different from that at present in use. Prof. Kennedy, in conclusion, 
says he cannot advise that any steps be taken towards utilising the 
power from Longdendale for the purpose of supplying electric 
energy in Manchester. 


Mil Lighting.— The Caledonian Linen Mills, recently erected 
at Kirkcaldy, and occupying eight acres, are electrically lighted 
throughout, the complete equipment having been supplied by Mavor 
and Coulson (Limited), Glasgow. 


Newhaven.—The General Purposes comniittee recommend the 
Council to grant consent to the application for a provisional order 
for the lighting of Newhaven by electricity by a local syndicate on 
the condition that the Council can purchase in 20 years. The 
recommendation was adopted. 


Newport (Mon.).—Mr. R. H. Haynes, borough engineer and 
surveyor, has just presented his report on the subject of electric 
traction on the Newport tramways. He recommends the adoption 
of the overhead trolley system, with certain modifications to suit the 
varying conditions of the narrow streets and tolerably wide road ways 
of the town. 


Oswestry.— Subject to the approval of the Local Government 
Board the Town Council have agreed to purchase the undertaking of 
the Oswestry Electric Light Co. for the sum of £11,250. A loan of 
£18,000 is to be applied for to complete the purchase and carry on the 
undertaking. The services of Mr. W. C. C. Hawtayne have been 
retained by the Council to report as to future arrangements, Mr. 
Hawtayne had previously valued the company's works as a going 
concern at £8,320. 10s. 4d., expressing the view, however, that if the 
larger sum of £11,250 were paid the Council would have a remunera- 
tive undertaking in the supply of electric lighting, &c., in Oswestry. 


Paignton (Devon).— Tlie question of the introduction of tlie 
electric light into this town is at present being considered by a 
committee. 


Private Bill Legislation.—The Kensington and Notting Hill 
Electric Lighting Bill has been read a third time in the House 
of Lords. | 

The St. James's and Pall Mall Electric Lighting Bill has been 


read a third time in the House of Lords, 
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The Standing Orders of the House of Lords have been complied 
with in the bill which confirms the electric lighting orders granted 
to the District Councils of Heaton Norris, Gorton and Knutsford. 
The Manchester Corporation will work the two first-named orders. 

The bill promoted by the Central London Railway Co. will pass 
as an unopposed measure through the House of Lords. The bill 
enables the company to acquire additional lands in the parishes of 
St. George's, Hanover-square and St. Marylebone, and grants an 
extension of time for one year from June 28 inst. for the completion 
of the line. - 

. Redruth.— The Council have decided to consent to an application 
for a provisional order for the electric lighting of the town by any 
individual or company offering satisfactory terms, or will theniselves 
apply for an order next session. 

Romford.— Messrs. Ind, Coope and Co. have recently completed 
an extensive installation of the electric light, and contemplate the 
supply of current to a number of hotels and inns and other private 
establishments in the town. The Romford Council are applying for 
a provisional order, and are doubtful as to the legal position of 
Messrs. Ind, Coope and Co. When this order is obtained legal 
assistance is to be taken. 


St. Petersburg.—The Electric Lighting Company of St. Peters- 
burg announces that the new central station at Moscow was com- 
pleted last year. At the end of March the connections in Moscow 
amounted to about 3,700 kilowatts, compared with 2,200 in the 

revious year. The first figures do not include 400 kilowatts 

elivered to the tramways, subsequent to their electrical equipment 
by Messrs. Siemens and Halske. Applications for current are 
received at such a rate that a 1,300 H. P. steam dynamo will have to 
be erected, and considerable extensions made to the cable network. 
The old station discontinued working in December, 1898. In St. 
Petersburg the new central station was put in operation at the end 
of September last year, and in spite of considerable competition in 
that city bv the Helios Co. and a Belgian Company, the output has 
considerably increased. At the end of March, 1898, the connections 
amounted to 1,340 kilowatts, and at the end of March, 1899, 3,310 
kilowatts. In St. Petersburg, also, it will be necessary to make 
considerable extensions both in the machinery and mains, By an 
agreement with the Russian branch of Messrs. Siemens and Halske, 
the company has given up its house installation business, A 3 per 
cent. dividend is expected. 

Saltburn (Durham)— The generating plant which is being 
installed for the Cleveland and South Durham Assets Co. is nearing 
completion. The company will supply current to private consumers 
at 6d. per unit if the wiring and fitting is done at consumer's cost, 
and at 64d. if the company do the wiring and fitting. In the latter 
case consumers are to have the option of purchasing their installations 
at the end of five years. 


Shildon (Durham).—Several companies have offered the Council 
to survey and give estimates for the electric lighting of the district, 
and the Electric Lighting committee recommended that facilities be 
given for the survey, and that the Electric Construction Co. be also 
requested to submit their terms for carrying out the necessary works. 


Swansea.—The Tramways and Electric Lighting committee have 
adopted the report of a sub-committee on the projected tramway and 
lighting scheme. The Local Government Board have sanctioned the 
borrowing of £52,046 for electric lighting purposes, and the Board of 
Trade has approved the proposed system of electricity supply ; the 
design of the combined lighting and traction poles has also been 
approved. 


Sydney (N. S. W.).—A report presented by the Electric Lighting 
cominittee to the City Council in May recommended the establish- 
ment of electricity works for public and private supply, and the mayor 
has requested the Agent-General for New South Wales (Sir J. E. 
Salomons) to ascertain the terms upon which the chief consulting 
electrical firms in Great Britain would dispatch an expert to Sydney 
to advise upon the da ia with a view to euch expert's engagement 
to prepare plans and estimate. The Corporation have already 
received au offer for carrying out the work, and are desirous of 
obtaining data to guide them in considering the offer. 


Tewkesbury.— The Council have decided to take immediate steps 
to ascertain the cost of obtaining a provisional order and installing 
the electric light. 


The Daimler Motor.—At a meeting of the Daimler Motor Co., 
Mr. E. H. Bayley, who presided, is reported to have announced to 
the shareholders that, during the past three months, the company 
had been devoting attention to the design of a petról motor car, 
which would be put upon the market before long, and he (Mr. 
Bayley) was convinced that the new design * would beat anything 
that could be done in the way of electricity." At this eanguine 
prognostication there was much rejoicing. 

Walker (Northumberland).—The Electric Lighting committee 
of the District Council have received a notification from the Tyneside 
Electric Power Co., intimating the intention of the company to apply 
for a provisional order to supply electric current in the Walker 


district. The Council’s bill in the House of Commons, under which 
powers are secured for establishing municipal electricity supply 
worka, is expected to receive the Royal assent in a few days. 

Workhouse Lighting.— Mr. A. S. Barnard, city electrical 
engineer, Hull, has estimated the cost of lighting the Sculcoates 
workhouse buildings by electricity at £1,000, and specifications for 
the work are being prepared. 

Wrexham.— Mr. W. H. Trentham and Mr. G. R. Peers have been 
appointed joint consulting electrical engineers to the Corporation. 


PATENT RECORD. 


The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs, J. C. CHAPMAN and Co- 
Chartered Patent Agents, of 70, Chancery-lane, W. C., from whom any arail- 
able information in connection with Patents, Designs and Trade Marks may 


be obtained, 
APPLICATIONS FOR PATENTS. 

Norz.— The undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete speci- 
fication accompanies application an asterisk is affixed. 

May 8, 1899. 
9,659. H. W. SULLIVAN. London. Improvements in electrical signalling 

instruments. 

9,672. J. E. SPAGNOLETTI and J. CRookzs. London. Improvements in 
electric ewitches.* 

9,674. E. Witson, C. J. Evansand H. Gopsat. London. Improvements 
iu telephones. 

9,581. R. BELFIELD. London. Improvements in circuit breakers. 
(L. B. Stillwell, United States.) 


May 9, 1899. 
H. A. Dawson. Coventry. A new or improved magneto-electric 
machine. 

9,721. J. R. Cnaro, jun. Glasgow. Improvements in electrical distribu- 
tion boards. 

9,791. E. Ducreret. London. Improvements in apparatus for receiving 
“ Hertz" electric undulations or waves.* 

9,811. 

9,818. 


9,707. 


G. E. HeYL-Dra. Liverpool. Improvements in or relating to the 
manufacture of insulating material for electric cables and the like. 

J. PLANER and F. HinscHHoRN. London. Improvements in tele- 
phones, microphones and the like, and in switch mecbanism for 
same automatically operated by the introduction of & coip. 

May 10, 1899. 
9,822. A. L. W. WARD and K. WiLsox. Huddersfield. A new or improved 
switchboard or block for electrical purposes. 

9,848. J. P. Moore. London. Improvements in electric letter boxes and 
call boards. 

9,882. E. J. Preston (of the firm of J. Stone and Co.) and A. B. GILL. 

London. Improvements in electric lighting apparatus, especially 

applicable for railway and other vehicles. 


' May 11, 1899. 

9,938. A. PETZENBÜRGER and A. Haist. Glasgow. A new or improved 
protective conduit for the current conveyors of electric railways. 

9,966. A. J. Boutt. London. Improvements in the manufacture of 
protecting casings or tubular structures for electric cables. (J. 
Jungbluth, Germany.)* 

9,972. L. E. WaLkins. London. Inverted third rail electric railway 
system. 

9,981. T. Hl. JosEPH and J. J. EHRENREICH. London. Electrically driven 
machines. 

9,987. H. H. LAKE. London. An improved binding post or device for 
connecting electrical apparatus. (A. R Shattuck, United 
States.)“ 

9,989. H. A. M vox. London. Improvements in and relating to the 
governing of engines used for driving electric generators in 
electric distribution systems. 

9,999. Sremens Bros. AND Co. (LIMITED). London. Automatic electrical 

ring-off appliance for telephone stations, (Siemens and Halske 

Aktien-Gesellschaft, Germany.)* 


May 12, 1899. 
F. Carter. Brighton. Automatic electro-magetic switch 
applied to incandescent lampe for lighting the same in series to 
prevent the possibility of a pillar being in darkness. 
W. DoucLAS. Liverpool. Improvements connected with the 
controlling of shop window illuminating electric lamps aad the 
like.“ 
J. H. LAM RET. London. Improvements in apparatus for the 
production of ozone by electricity. 
M. Levy. London. Improvements in electrical resistances and 


similar apparat us. 
May 13, 1899. 


G. S. HoLMuRES. Liverpool. A device for shielding fallen wires 
from overhead electrical conductora aud for supporting the latter. 

T. Hotmes and A. Smits. Liverpool. A device for shielding 
fallen wires from overhead electrical conductors. 

F. SADLER. London. Improvements in and relating to incan- 
descent electric lamps. 


10,016. 


10,029. 


10,035. 
10,081. 


10,094. 
10,095. 
10,105. 
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10,109. G. Wmxmson. London. Improvements in joint boxes for elec- 
trical installations and connections therefor. 

10,119. G. Herpet. London. Improvements in electrodes for batteries.“ 

10,150. J. W. Ewart. London. Improvements in and relating to electric 


arc lamps, 

10,133. Tax Brrrish THomMson-Hovuston Co. Liutizp. London. Improve- 
ments in systems of control for electrically-propelled vehicles. 
(W. B. Potter, United States.)* 

10,134. Tux BnrrrsH THomson-Hovuston Co., LiMTIRD. London. Improve. 
ments in controlling devices for electric motors. (F. C. Case, 
United States.)* 

10,135. TR British THoMsoN-HousTOoN Co., LIMIr Ep. London. Improve- 
ments in controlling devices for electric motors. (W. B. Potter, 
United States. )* 

10,136. Tux British THomson-Hovston Co., LIMITED. London. Improve- 
ments in systems of controlling electrically propelled railway 
trains. (H. W. Buck, United States.)“ 

10,164. H. T. Simon. London. Improvements in interruptors for electric 
currents. . 


SPECIFICATIONS PUBLISHED. 
3 Specifications can now be obtained at the uniform prioe of 


1898. 
GirkiNs and HILL. Electrical switches. : 
BaRTENSTRIN. Device for fitting reflectors, shades, globes, or the 
like to electric incandescent and other lamps. : 
Siemens BROS. AND Co., LIuTrRD (Siemens and Halske, Aktien- 
Gesellschaft.) Electric glow lamps. 
Imray (von Welsbach). Illuminating conductors for incandescent 
electric lampe. 
BRurr. Screens, shades, or covers for electric lights. 
Day and ACETYLENE ILLUMINATING Co, (LIMITED). 
furnaces, 
13,969. WTATs and RocHEroRT. Trembler interruptors for electric currents. 
13,999. TUNSTALL and CRABTREE. Electric stop motions employed in 
machinery or apparatus for elongating or drawing strands of 
cotton or other fibres. 
14,012. Brown. Electric light fittings. 
14,217. Woop. Electric miners’ lamps. 


10,965. 
12,667. 


12,840. 
13,116. 


13,300. 


15,687. Electric arc 


COMPANIES' MEETINGS AND REPORTS. 


Electric and General Investment Co. (Limited). 


The tentb ordinary general meeting of the shareholders in this Company 
was held at Winchester House, Old Broad-street, London, E. C., on 
Tuesday, under the presidency of Mr. GEORGE HERRING. 

The SECRETARY (Mr. J. Cecil Bull) read the notice calling the 
meeting, and the report of the Directors was taken as read. 

The CHAIRMAN said: Gentlemen, it is again a cause of regret to me 
that there is not a larger attendance of the shareholders, but I suppose 
that as long as we continue to pay these dividends I shall have 
to express my regret at the small attendance. I may tell those 
who have been kind enough to come to the meeting that I sball 
not detain them long. The report, indeed, speaks for itself. It 
shows that we have made a net profit of over £25,000 on a called 
up capital of £20,000. I want to draw particular attention to the 
fact that it is the smallneas of the called up capital which enables us 
to pay the dividends we are proposing to pay. I do not think that 
any shareholder, present or absent, can complain of the amount of 
money we have earned, and I only hope that this favourable state 
of things will continue. I must, however, warn you that this is a 
company whicb, being financial, fluctuates to a certain extent in 
the dividend; and although we have had two very prosperous 
years, yet we must not look forward to that prosperity continuing 
for this reason: The children that we brought into the world have 
all grown up, and although Iam happy to say that not one of them has 
deserted ue, yet, at the same time, they do not require that financial assist- 
ance which we were able to render them in the past. Therefore I must warn 
you that you must not hope that we can keep onatthe present rate of pros- 
perity. I do not think that there is anything further to say on the report, 
but I will just run through the balance sheet and makea short explanatory 
statement of the various items. The capital remains as before. The 
provision for contingencies I have spoken of at previous meetings, and we 
say that we were justified more than that, that we were quite correct — 
in adding to that provision for contingencies the amount we did 
in the past year. It is not away from you; it is stil in the 
business, and, therefore, let me hope that it will cause a propor- 
tionate increase in your future dividends. As regards the sundry 
creditors, that is in the natural order of business; the item 
of unclaimed dividends speaks for itself, and the balance of profit 
and loss account is as shown. Now comes the most important point 
on the other side of the  balance-sheet—namely, the investments 
at cost. Each year I have stated to you that those investments 
are absolutely secure as much as anything can be secure. I ayain 
repeat that these investments at cost price are to my mind 
and the minds of the Directors absolutely safe. The item of 
sundry debtors, £700, is again in the ordinary course of business. Then, 
you see that the cash in hand and at bankers ia not much, but 
we have to employ our money very carefully. Turning to the profit 


and loes account, the general charges include all the charges that can be 


made, and they amount to £4,294. The interim dividend of £2,000 is also 
shown on that side of the account. On the other side we state that the 
gross profits were £31,744, and the balance of net profit is £25,450, 
which we propose to distribute in the manner set out in the report. I 
now turn to the Founders’ shares reserve fund, as to which we have con- 
sidered it the proper course—and I feel quite sure that all the shareholders 
will agree with us—that as we sell the securities for the Founders’ reserve 
fund, we should treat the Ordinary shareholders in the same way. That 
is what we have done. We have sold enough of the securities for the 
Founders to pay to the holders of the Founders' shares £20 per share, and 
we have sold enough of the securities for the Ordinary shareholders to pa 
equivalent to the same amount. I think that you will quite agree wit 
the Directors that that is the best course to adopt. I now move that 
the report and accounts be adopted. 

Mr. B. H. VAN TROMP seconded the niotion, which was carried 
unanimously. 

Resolutions approving the distribution to shareholders set out in The 
Electrician of June 9 (p. 251), re-electing Mr. J. B. Braithwaite, jun., as a 
Director, and re-appointing Mr. G. T. Rait auditor for the ensuing year, 
were approved, aud the proceedings terminated. 


The Elmore Companies. 


A collective meeting of the shareholders of the Elmore’s Patent Copper 
Depositing Co., Elmore's Wire Manufacturing Co., Elmore's Foreign and 
Colonial Patent Copper Depositing Co., and Elmore's American and 
Canadian Patent Copper Depositing Co., was held yesterday, at Caunon- 
street Hotel, for the purpose of receiving a general explanation with 
regard to the amalgamation of the undertakings of the four companies by 
the transfer of them to the Elmore Trust (Limited). 

Mr. A. S. ELMORE, who presided, said: Gentlemen, it is with the 
greatest possible satisfaction that we Directora meet you to-day with a 
record of something practical accomplished on your behalf. As fore- 
shadowed in my remarks to the shareholders of Elmore's Copper Co., 
when I last addressed them, we felt that an amalgamation of the four 
companies would unquestionably be to the advantage of all the 
shareholders, provided that a sufficient sum of money could 
be raised to commence working on a large scale. It is perhaps 
hardly necessary for me to say that never for one moment has 
our faith in the Elmore process faltered, and, having a rooted con- 
viction in our minds as to the soundness and great possibilities of the 
Elmore process, we were constantly buoyed up in our resolution 
to see the business to a successful issue, Since the introduction 
into the French Company of large working capital by Messrs. L. 
Hirsch and Co., that business has progressed by leaps and bounds 
earning increased profits year by year, until to-day it holds a 
commanding position in the "metallurgical world, and has become the 
premier copper manufacturing company in France. At one time the pro- 
duce from the Elmore works in England was so small that our critica used 
to say, with more sarcasm than truth, that the whole output could be easily 
delivered by parcels post, and that the process, though very beautiful, 
and technically perfect, could never succeed on a practical scale. 
What will the feelings of these gentlemen be now that they learn that 
for the year 1898 the Elmore works in France delivered over 2,000 tons 
of tubes alone, and made a gross manufacturing profit of about £90,000 ? 
The net profita amounted to 12 per cent. on the entire capital, aud they 
actually distributed 8 per cent. to their shareholders In addition to theabove 
I wish to point out that the Elmore works in Germany, working as compared 
to the French works on a small scale, earned sufficient last year to 
warrant the Directors in paying a dividend of 73 per cent. on their 
Preference shares. In view of these circumstances, we endeavoured to 
interest in our business the wealthy and influential people who 
had the practical experience of the dividend-earning capacity of the 
patents we possess, and this we eventually succeeded in doing. 
The negotiations which have been conducted have resulted in the com- 
pletion of the scheme, which is clearly set forth in the circular which you 
have had in your hands for over a week. In criticising the scheme you 
will bear in mind that you were shareholders iu what has been termed 
moribund businesses ; you had valuable patents and large works, but no 
means of turning them to good account ; you had not, and never did have, 
any really free working capital, which is the elementary condition of 
success. On the other hand remember that by the operation of this 
scheme you become shareholders in a big living company, having not only 
the imposing working capital of £200,000 in cash, but aleo other 
substantial assets in the form of a large freehold estate, buildings, 
plant, stock, book debts, &c., and thé whole is backed up by the credit 
and influence of some of the strongest financial houses in London and 
Paris, Such capital, influence and prestige, gentlemen, is what the Elmore 
companies have always lacked, and I am sure that you will agree with 
me that these themselves form a most important asset of the company. 
Before coming to the actual details of the scheme, I would like to say 
that, although considerable criticism has been expended on the objection 
of the Elmore companies, and although committees of shareholders have 
been appointed by the dozen to enquire into the circumstances attending 
the formation of the companies and their subsequent administration, not 
one single instance has been brought to light of anything that is not strictly 
honourable. Neither Directors nor officials claim to have been more than 
mortal ; that some errors of judginent were made is undoubted, but that 
the administrators have always worked to the best of their ability in 
the interest of the shareholders, and with absolute honesty of purpose 
is indisputable, and some of them have not shrunk from any sacritice 
to keep the business in existence for the common benefit. After 
explaining at considerable length the provisions of the scheme, he continued: 
It has been suggested that the American and foreign companies are mort- 
gaging their securities to pay off the debts of the copper and wire 
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companies, but surely this is a most fallacious argument. It would 
be more just to say that the copper and wire companies are allowing 
the American and foreign companies to participate in their solid 
assets and the benefit accruing from the large working capital 
to be brought in. The whole crux of the question is money, aud I have 
no hesitation in saying that it was the substantial, tangible assets of 
the copper and wire companies that was the main factor in securing 
the £200,000. In conclusion, I would wish to say that we on our 
part are convinced that we have concluded a most excellent 
and equitable bargain in the best interests of all the Elmore 
shareholders, and it now remains for you all to support the scheme 
by subscribing the proposed issue of Debenture Stock, which should 
prove an excellent investment, and which, of course, has the advantage 
of protecting the share holdings that- you at present bave in the 
various Elmore companies. The subscription of this Debenture Stock is 
naturally an essential part of the scheme, and as the Directors have, after 
consulting many of the larger shareholders, determined not to underwrite 
any part of the issue they confidently rely upon your active co-operation. 
May I, before sitting down, say just one or two words of a more or 
less peraonal nature. I cannot tell you how gratified I am to be in a position 
to state that to-day the Elmore process has proved its right to be 
considered a great technical and financial success, and it has proved 
its dividend-earning capacity as a commercial undertaking. Add to this 
that the cost of production on a large scale has been demonstrated 
to be 25 per cent. less than was first estimated when the Elmore 
Company was formed, and I think you will agree that all that was claimed 
for it has been amply justified. I think I need say nothing further than 
that up to noon yesterday I had received proxies in favour of the scheme 
representing about 185,000 votes in all the companies, which is four-fifths 
of the total. This is sufficient answer to any critics I may have, and 
demonstrates the confidence the shareholders have in the future success of 
the business. 

A discussion followed, in the course of which Mr. CRESWELL asked 
how much longer the Company's patents had to run? 

The CHAIRMAN replied that some of the patents were getting near 
the end of their life, but added that new patents had been filed from time 
to time. In addition they had improveinents which they were taking over, 
in the new Company from the French Company. Some of tbese were as 
receut as last year, so that the position from the patent point of view was 
strong. 

No resolution was submitted to the meeting, tlie Chairman explaining 
that any resolution voted on would be invalid. 

Separate meetings of the four companies were afterwards held, at each 
of which a resolution was passed for winding up the Company voluntarily. 
In the case of the American and Canadian Company, however, the resolu- 
tion was passed with the following rider :—“ Subject to the Company 
receiving 48,000 Fully-paid shares of £1 each in the Elmore Trust 
(Limited), or such smaller number as the committee of shareholders may 
consider fit, and failing agaeement, the question of the amount to be 
submitted to arbitration," 


Crompton and Co. (Limited). 


The annual report of the Directora of this Company to March 31 last, 
states that the net profits amount to £23,074. 4s. After providiog for 
debenture interest, payment of interim dividend, &c, there remains a 
balance of £15,489, 154. 5d. The Directora propose to set aside £2,000 
for doubtful debts and contingencies, to place £5,000 to reserve, to pay a 
dividend at the rate of 7 per cent. per annum for the half-year, frce of 
tax (making, with the interim dividend, 6 per cent. for the year), and to 
carry £5,131. 10s. 5d. forward. 

The works at Chelmsford has been fully employed during the year, but 
the output has not kept pace with the ordera, and, in consequence, the 
question of the extension of the new works is forced upon the Directors, 
in addition to the erection of new shops for the manufacture of arc lamps. 
instruments, and switchboards mentioned in the last report. The increase 
of business has been satisfactory, and there seems every prospect of its 
continuing. 

The poliey of employing agents in the United Kingdom has been 
abandoned, and, instead, branch offices, controlled by the company, have 
been opened in various centres of trade. The new arrangement has proved 
a succesr, by increasing the number of orders at a reduced cost. Moreover, 
the goodwill of the branch offices belongs to the company and not to 
agents. 


INGLETON ELECTRIC LIGHTING AND POWER CO. (LIMITED).—A 
meeting of the shareholders in this undertaking was held recently. It is a 
local Yorkshire company with 130 resident shareholders, and a nominal 
capital of £4,030, about £5,C00 of which is held in Ingleton. The char- 
man stated that according to their engineer's report they could supply 
electrical energy at considerably less than the present price of gas in the 
district, aud make a good profit. Messrs, Gilbert, Gilkes and Co., of 
Kendal, are the consulting engineers to the company. Motive power is 
obtained from the river Greta. 


MEXICO ELECTRIC TRAMWAYS LIMITED). — A meeting of this company 
was held on Wednesday, Col. Sir CHARLES EUAN-SMITH presiding, when the 
report, set out in our last issue, was adopted. Thie chairman said that the 
lines at Mexico at the present tune were under reconstruction to electric 
lines. The directors hoped that by the end of this year a good portion of 
the line would be in fair working order, and at the service of the public. 
The moment that was done they would be able to gauge the full prospects 
of the future success of the company, which they had every reason to 
anticipate would be of a very striking character. 


F. H. ROYCE AND CO. (LIMITED).—A meeting of the shareholders of 
this company was held at Manchester on Monday under the presidency of 
Mr. E. A. Claremont (managing director). The Directors’ report showed 
the profits for the year ended March last were £6,684. Dividends were 
declared making, with the interim divideuda already paid, 6 per cent. on 
both Preference and Ordinary shares and 9 per cent. on the Deferred 
shares. 


THOMAS PARKER (LIMITED).—The directors’ report just issued states 
that, after writing off various depreciations, the balance to credit of profit 
and loss ia £17,689. 68. 6d., out of which the directors propose a dividend 
at the rate of 10 per cent. per annum. less tax, absorbing £7.250, to place 
£8,000 to reserve, and to carry the balance forward. Debentures to the 
amount of £20,500 have been issued to shareholders and their friends, and 
the directors will be pleased to receive further applications which would 
enable them to carry out extensions in the works and businesa, aud at the 
same time reduce the balance due to the bankers. 


UNITED RIVER PLATE TELEPHONE CO. (LIMITED).—The report of the 
directors for the year ended 31st March last states that the gross receipta 
in sterling for the year in the River Plate were £85,248. 16s. 10d. against 
£261.208. 9s. 8d. for 1898, and the working expenses in the River Plate 
were £41,920. 18s. 9d. After deduction of debenture interest and London 
charges—but less transfer fees, interest on investments and profit on sale 
of securitiez—there is a profit of £33,333. 148. 2d., to which is added 
£6,955. 17s. 2d. brought forward, leaving an available balance of £40,289. 
lls. 4d. The d re:tors propose to transfer £5.000 to depreciation and 
£10,000 to reserve, and recommend a dividend of 6 per cent., free of tax, 
be paid upon the Ordinary shares, the balance of £7,889. 11s. 4d. beiug 
carried forward. The increasing business of the company makes it neces- 
sary to provide for additional working capital, and a resolution will be 
proposed at the general meeting providing for the issuing of 40.000 of the 
remaining 42,000 unissued shares of £5 each as Five per cent. Cumulative 
Prefereuce shares. It is intended to make an early issue of 20,000 of these 
shares. 


NEW COMPANIES, STATUTORY RETURNS, &o. 


CITY OF CARLISLE ELECTRIC TRAMWAYS CO. (LIMITED).—This 
company was registered on June 16, with a capital of £60,000, in £1 
shares, to acquire certain powera and rights under the Carlisle Tramways 
Order (1898), to carry on the business of carriers of passengers and goods, 
tramway and railway  proprietors, electricians, electrical engineers, 
suppliers of electricity, &c. The subscribers (with one share each) are :— 
J. Law, F. Cox, F. Crimes, A. O. Kay, F. W. Browne, F. H. Poole, J. C. 
Barrows, The first directors are: G. Richardson, G. Readman, R. B. 
Barningham, and T. D. Lingard. 


ELECTRICAL CORPORATION (LIMITED).—This company was registered 
on June 19, with a capital of £30,000, in £1 shares, to adopt an agreement 
with J. E. Harding, and to carry on at Valparaiso or elsewhere, the busi- 
ness of electricians, mechanical engineers, tramway proprietors, suppliers of 
electricity for light, heat, and motive power, electrical apparatus manu- 
facturers, cable and wire manufacturers, &e. The subscribera (with one 
share each include J. Augustus Bouer, 17, Gracechurch-street, E. C., engineer; 
F. L. Vaughan, 84, Winchester House, E.C. ; and Louis Schramm, Grace- 
church.street, E. G., electrical engineer. The first directors are: — Joseph A. 
Bouer and Fredk. L. Vaughan. 

HELIOS ELECTRICAL CONSTRUCTION CO, (LIMITED).—This company 
was registered on June 19, with a capital of £10,000, in £10 shares, to 
carry on the business of electrical engineers, electricians and manu- 
facturera of electrical apparatus of all kinds. The subscribers (with one 
share each) are: — S. C. Witting, Patcham, Sussex, merchant ; F. Charles, 
49, Cannon-street, E. C., merchant ; C. Schaller, 7, Göberstrasse, Cologne; P. 
La Ruelle, Goberstrasse 3, Cologne, electrical works manager; J. Stubben, 
Sachsensing, Cologne, electrical works director; L. Wiese, 49, Cannon- 
street, E. C., merchant; and H. R. Witting, Acton, W., merchant. The 
first directora are :—S. C. Witting, F. Charles, L. Weise, C. Schaller, and 
P. La Ruelle. 

NORWICH MUTUAL TELEPHONE CO. (LIMITED).—This company was 
registered on June 19, with a capital of £20,000, in £1 shares, to establish 
and maintain a telephonic exchange or exchanges, and to take over and 
carry on the business of the Norwich Telephone Co. 


TOTNES ELECTRICITY SUPPLY CO. (LIMITED)..—This company was 
registered on June 23, with a capital of £10,000, in £1 shares, to carry on 
in Totnes and surrounding district the business of electricians, electrical 
engineers, &c. 

WESTERN TELEGRAPH CO. (LIMITED).—This company was registered 
by Messrs. Bircham and Co. on June 15, with a capital of £1,000, in £1 
shares, to acquire and construct telegraph and telephone wires and cables, 
to acquire, own and work axy patents and rights relating thereto, and to 
construct and maintain telegraph, telephone and electric lighting aud 
other works. 

..... ee ———— 

WEST LONDON AND PROVINCIAL ELECTRIC SUPPLY CO. (LIMITED!.— 
The Statist, m its issue for June 24, has a critical article on the “merits” 
of this undertaking—from the investors point of view. The company has 
a modest capital of £150,000 and acquires the provisional orders “and 
undertakings" at Chiswick and Aberystwyth. Mr. Brooke-Hitching, 
common councilman of the city of London and member of St. Maryle- 
bone Vestry, is the vendor. Our contemporary considers (the enterprise, 
ar a dividend earning undertaking, is extravagently overrated "— which is 
putting the case very mildly. 
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MEMORANDA.—Bank rate 3 
silver 27]4d. per oz. (June 29). 
107}4 for account ; 


money, 


107%, — 


CITY NOTES. 
— ' 
cent. (since Feb. 2, 1899). 


Price of 
Consols (2% per cent.) 1074—1078 for 
23 per cent. 1024—103 (June 29). 


Stock Exchange Settling Days: Console, July 5; Stocks and Shares 
Continuation Days, July 11 and 26; Ticket Days, July 12 aud 27; 
Pay Days, July 15 and 28; Mining Share Carry over Days, July 10 and 25. 


AFRICAN TRANS-CONTINENTAL TELEGRAPH CO. 


(LIMITED).— Col. 


Frank Rhodes, D.S.O., has been appointed managing director of this 
company. 

CAPE ELECTRIC TRAMWAYS (LIMITED).—An interim dividend of 33 
pér cent., free of tax (payable after the receipt of transfer returns from 
South Africa) has been declared. 

BELLISS AND MORCOM (LIMITED'.—This company, which was recently 
registered with a capital of £300,000 in 15,000 Ordinary and 15,000 Five 
per cent. Preference sharea of £10 each, has thia week invited applications 
for 7,550 Preference shares and 600 Four per cent. debentures of £100 
each. The company is formed to acquire and carry on the well-known 


electrical purposes. The management of the electric cable and rubber 
department is to be placed in the hands of Mr. G. E. Heyl.Dia, of 
Manchester. The St. Helens works will be partially engaged in producing 
copper wire for the cable department of the Warrington Works. 


STOCK EXCHANGE NOTICES.—Tbe Stock Exchange eommittee have 
appointed July 5 as a special settling day in 27,000 Ordinary £1, fully- 
paid, shares (Nos. 1 to 27,000) and 60,000 Six per Cent. Cumulative 
Preference £1, fully paid, shares (Nos. 50,001 to 110,000) of Daris and 
Timmins (Limited), and have ordered the latter to be quoted 
in the Official List. July 5 is also a special settling day in 
140,000 Ordinary £1, fully paid, shares of the Pearson Fire Alarm 
System (Limited). The committee have been asked to appoint 
special settling days in, and grant quotations to, 32,500 Five per Cent. 
Cumulative Preference £10 shares of Mather and Platt (Limited), and 
115,000 7 per cent. Preference £1 shares of the Nernst Electric Light 
(Limited), and to allow 10,000 Vendors Ordinary £1 fully-paid shares 
(Nos. 50,001 to 60,000) and 10,000 Vendors Six per Cent. Cumulative 
Preference £1 shares (Nos. 50,001 to 60,000) of Chadburn’s (Ship) 
Telegraph Co, (Limited) to be quoted in the Official List. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


business of G. E. Belliss and Co. (Limited), Ledsam-:treet Works, Birming- » AGGREGATE 
ham, which was originally established in 1862. It is stated in the Line Week 8 Inc. p^ gm 
prospectus that in 1889 the manufacture of engines for generating ° ended 8 ot Deo. „hs Amount Ino. 
electricity was commenced, and this branch of the company’s business has — or Dec. 
extended until now upwards of 1,000 plants have been supplied, or are in 1899 £ £ £ £ 
8 8 i . aggregating about 100,000 n.r. The list of applica- "Birmingham Tramways. June 24 4,180 . 179, 24| 99,388 |+ 8,198 
y: Blackpool ration...) „ 22 515,4 169| 12, 5267 |+ 1,566 
ELECTRIC CONSTRUCTION CO. (LIMITED).—The transfer books of the Blackpool and Fleet wood „ 24 611 . 25 9321 = 
Four per Cent. Perpetual First Mortgage Debenture stock will be closed Bradford Corporation ... : 25 374! .. 45 13,462 = 
from July 1 to 14 inclusive, and of the Ordinary and Preference shares Bristol Trams & Carriage „ 23 | 3,025 ＋ 195| 25 69,154 |+ 4,387 
from June 29 to July 15 inclusive. City & South LondonRy. „ 25 933|- 53 26| 26,950 |+ 432 
ELEKTRICTITATS-AKTIEN GESELLSCHAFT VORM W. LAHMEYER AND Dover Corporation „ 24 2011+ 32 12, 2,175 a 
CO. (FRANKFORT).— This company has declared a dividend of 11 per cent., Dublin United -| „ 25, 1,086'+ 324 25 19,046 |+ 6,655 
compared with 10 per cent. paid last year. Glasgow Corporation. „ 24 | 9,094|+ 936 ... — sua 
ST. HELENS CABLE CO. (LIMITED).— Wo have received the following | Liverpool Corporation 
information regarding this company, which has been formed (with works at Aigburgh Vale Route , 17 655| se 8 40175 L 
Warrington and St. Helens) with a nominal capital of £50,000 and Dingle Route „ 17 125 31 15,687 —— 
£32,000 in debentures. Wo learn that the company have their own wire- Princes Park Route... „ 17 590 22 7,645 I 
drawing plant in St. Helens, with large and commodious works for the ,Liverpool Overhead Rly. „ 25 1.489 — 35 26| 56021 |- 956 
manufacture of all classes of electric cables at Warrington. The company, ,Bheffield Tramways.-.. | , 25 | 1,574 |+ 326 25, 31,663 |+ 7,116 
we understand, are adding a modern rubber manufacturing plant. This South Staffs. Trams...... » 25! 6 650 . 55 25 15,826 !+ 725 
department will also manufacturo general rubber goods, especially for * Partly electrical. 


ELECTRICAL COMPANIES' SHARE LIST. 


PREVIOUS Price RATE PER | BUSINESS DONE 
pti meti n. NAME, WEEK'S PRICE Wednesday, CENT. DIVIDENDS DUE, | DURING WEEK 
dtf MARR. | DEND. JUNE 21. June 23. YIELDED. ENDING JUN NE 28. 
| | 
TELEGRAPHS. | | 
£ s. d. Highest | Lowest 
7 £124,400 100 47 African Direct Telegraph 4% Mort. Deb. (red). 101 105 101 105 817 6 | January and July .. és - 
25. 10 * r . em um m mo = 3 4 3 4 a June and December.. T T 
£125,000 100 5x Do. b per Cent. Debentures = «= = = = = = = 85 90 85 90 512 4 = "M = 
£875, t2)| Stock 15% Anglo-Amerie an «444 ͤ m am : 60 e3 61 81 5 8 9 | Feb., May, Aug., Nov. - - 
4506 2,40 Stock 80/0 Preferred . .. . =s == = ————— — | 1:2 113 Lite 112] 57 7 " " 113] 1111 
£ 062240 Stock 18/ n — | 12 127 12} 13 r uo 2 - - 
205,151 10 3/0 Brazilian Submarine m. .= ~= =— -= = = = — ~ — = 154 16 15} 15} 4 811 | Mar., Jane, Oot., Dac. 15g 15] 
£75,000 100 BX » Do. 6 per Cent. Debs. (2nd Series, 1906) — a] 110 114 11) 114 4.7 9 | Juns and D3sem>> 3 = 
10,000,000| $100 $12 Commercial Cable Capital Stokkk == — = - | 185 132 185 192 4 3 4 | Jan., Apr., July, Oct. . - 
21,848, 41 Stock 4% Do. 4per Cent. Debenture Stock .. ~ = = | 104 106 104 — 106 815 6 ^ 1 1051 10 à 
'16,000 10 8/0 "Ouba Submarine Ordinary (Deferred) se .= «= = = ». | 9 10 4 19 8 0 0 Febraary and August 93 = 
6,000 19 10/0 Do. Preference 10 per Cen... | 18% 19} 184 19} E Ul 10 7 s — 
12,981 5 2/0 Direct Spanish (Ordinary) — ........ .... 4 5 4 5 4 0 O | April and Ostobdar.. as - 
6,000 5 5/0 Do. 10 per Cent. Cumulative Preference ...| 9} 10} 94 19% 415 3 " , - * 
„000 50 43% Do. 4} per Cent. Debenture ..... 102% 105% 105% i902 444 January and Jaly - zz | pa 
60 710 20 % | Direct United States Cable | 11} 12 1!à 12 5 8 4 | Jan. Apr., July, Oct 11} 13 
£120,000 100 44% Direct West India Cable 44% Reg. Deb. (red) ....| 102 105 101 105 470 June and December.. : A 
£4,000,000| Stock 5% ,, a 59 op (b oe Kl o | 183 168 16% 168 4 810 | Jan., Apr., July, Ocv.| 165 163 
21,795,000] Stock 34% | Do. Bj per Cent. Pref. Stock 100 104 10) 10 8 7 4 - " 1)) ^ 
£1,432,268| Stock 4% „ Do. éper Cent. Mort. Dar, Steck (red.) . 118 122 168 12! 8 5 7 | May and Norembe: - ve 
£89,900 100 652 Do. 6 per Cent. Debentures, 189989 101 101 101 104 417 4 | February & Augas + - 
250,000 10 6/6 Eastern Extension no nn ae oe we we ee ee ee 16} 16} 13 163 4 410 | Jan., Apr., July, Oc 139 167, 
£320,000 | Stock 4% Do, ( per Cent. Debenture Stock 120 121 120 124 8 5 7 | February & Aaga: = = 
£16,200 100 5% » Do. 6p. e. ( \ustln.Gov.Sab.)Ded.190¢(reg.).. 10) 101 120 101 417 4 | January and July è | ee 
£64, 100 52 | Do. (Bener) — 101 104 19L 101 417 4 ri " * 
£17,400 100 5% *Hastern and S. „arican 6 | p. c. Mor. Dab. 1900 reg. ) 11 105 101 105 417 6 " " - = 
£24,500 100 5% e See 10: 105 102 105 417 6 " es ém - 
£300, 000 100 4% „„ Do. 47 Mortgage Debentures,1909 = ...... 103 108 103 106 817 8 | February & Augas: + Si 
£290,000 26 áz Do. 4% Mauritius Sub. Dabs. DeL) Lu» 102% 106% 102% 105% 815 2 | May and Novampar = 25 
180,297 10 2/6 | Globe Telegraph and Trust...{.......{. 51 ll} 12 1 11i 4 9 1 Jan., Apr., July, 0.0. 11g lly 
180,42 10 8/0 | . -6 por Cent. Preference .......... 15} 16 151 1'3 816 2 " * 154 163 
160,000 19 15/0 Great Northern of Copenhagen .. 314 81 314 821 817 0 | January and July .. T - 
£32,600 100 44% Halifax & Bermuda Cable 44 Z 1st Mort. Deb. (red).. 101 104 101 10. 4 710 sá as - 
17,000 26 87/6 Indo- Europea 53 56 51 57 49 8 May and November = vs 
£ 109,000 100 0x London Platino-Brazilian 6 per Cent. Dabs., 1991 169 112 10) 112 5 7 6 March & September ds es 
42100, 000 100 4x Pacific & European Tel. 4% Guar. Debs.(red) ..... 105 1.8 105 108 814 ^ | Juneand December an 
11,889 8 r 7 5 7 3 5 0 0 April and October 7 - 
3,881 |4100 Cert.| 67 Submarine Cables Trudtt == == == — == = = 13) 135 13) 135 49 7 T - - 
15,019 10 — West African Telegraph -s =. =. =» «= = == a me m .. 2h 34 23 3} 4 9 3 | December and July. = | - 
£200,000 100 5r Do. 6 per Cent. Debentures (red.). 10) 103 100 105 Rar i March & September d - 
30,003 24 - West Coast of America s. «= «= «= «= = = = = = = = ^ l 4 1 z - — — 
£ 150,000 100 4% * Do. 4per Cent. Deben ture 103 106 103 108 815 9 Jauuary an1 July . ee - 
88,321 10 2/6 West India and Panama... 11 14 li 13 2x May aud November li l; 
34 563 10 6,0 Do, Oper Cent. lst Preference | 10$ 10} 104 10) 511 6 js i x a 
4,669 19 6/0 Do. 6 per Cent. 2nd Preference S} "m FJ 94 6 6 3 )5 ; i$ ow 
£380 000 100 5% |* Do. 5 per Cent. Debentures .....W.... 105 108 105 108 413 3 January aud July a - — 
£3 38,731 Stock 4% Western & Brazilian 47 Debentura Stock . 105 165 165 18 815 6 | June and December E - 
100 6z "Western Union 6 per Cant. Sterling Bonds (rod. LOU 105 100 105 614 3 | March & Septem ar | - — 


2158, Iuo 


` 


‘THE ELECTRICIAN, JUNE 30, 1899. 


ELECTRICAL COMPANIES' SHARE LIST. 


| PREVIOUS | Price 
NAME. | WERK'8SPRIOBR Wednesday, CENT. DIVIDEND DUE: 
| JUNR 21. | June 28 YIELDED ENDING JUNR ?: 
TELEPHONES, 20d Highest | Lowest 
resa or p are oar Cue ede abr ig . " | iis 8 | lap 25220210 2M 
E Consolidated e ne n ng — - - 
Monte Vidao Telephone Ord .. e» asd e 1 3 E 5.00 October. -— — — = c - 
Do 5YPTfen006...... — .. - 2 — 
Mational ——— ba EES 4 5 4 54 5 14 3 | February & August 55 4 
Do. - r Cent. Cumulative 1st Fre. 11 18 11 13 46 9 " - - 
Do. Cumulative 2nd Pref. ~..... = 11 18 11 13 6 9:9 " " - " 
Do. 2 Non-Cumulative 8rd Pref fn 44 81 4 bł 415 2 n " nt 5 
* Do. Debenture Stock 84% (red.) | 100 193 10) 108 8 9 0 | Jane and December | 171} $ 
oriental „FCC 1 1 i 1 5 0 O | April and October. - i» 
United River Plate —-—..— — — 42 5i 5 54 6 9 1 — — 5V m 
* Do. ; per Cent. Debenture Btock (red.) — zs S 104 107 105 103 414 9 | June and 108} — 
ELECTRICITY SUPPLY COMPANIES. 

100,000 1 i Bl'ckh'th & Gr'nw'ch P'st'ct Elec.Lt.Ord.'l5s pd.) à 1 L] 1 — - = S 
6,000 10 7/9} | Bournemouth and Poole Electricity SupplyOrd .. 131 1?3 135 189 2 16 10 - ee p 
6,000 10 4/6 Do. 44 per omt Canana Pref. ... 1 Hu " 10 318 3 e - S 

20,000 5 Be Caleutta Elec. Supply Ordinary (£4 paid) . un » = " — 
3,000 5 5/0 | Charing Cross & Strand Electricity Supply Corp. 11 12 11 12 8 6 8 | February & August uy ll 
444005 5 2/8 Doi 4) pe C Preference . 51 e 5 aü : * 9 ’ " - P 
.000 E 8 Chelsea Electric upply „„ i aa a = 
£100,000 | Stock 402 Do. 4% Debenture Stock (red.) ... 112 114 n2  1l4 81811 June and December 118) | J 
$1,200,000| $1,000 5% “ChicagoKdlsonist Mort.6% CO ie im 106 115 105 115 4 7 2 | April and October * "" 
60,000 10 7/0 | City of London Elec. Llebt'ng Ord .... .. 14 16 14 — 16 815 0 February & August 4j | 15} 
40,000 10 ex Do. 6% Cumulative Pref. . 15 is 15 4 0 0 | January and July .. lt 
£400,000 | Stock 5% „ Do. 6% Debenture Stock ME) Scene! HU 125 130 818 3 une and December 12% * 
40,000 10 P. Gont of London & Brush Prov. Ord.. ved ll 12 11 12 Ba = 118 ly 
20,000 10 6/0 Do. 67 Cumulative Preference .. , 14 16 14 15 4 00 | March & September K = 
£200,000 | Stock i Do. 4}% Deb. Stock Gerta (60% 7 to be ald) red. n r^ 57 Sa} ner zm 64] -. 
19,661 5 3 House- to-House Electric ng 8u * - - " 
12,000 b 00 Do. 7 per Cent. coe jag T = 1m Va m 13 183 ini 133 : 0 | March & Septembe: - " 
15,000 5 10 Kensington and Knightsbridge Oord 5 - - = 
10,000 5 6 Dà 6X VT ^ wars 71 84 7h 8 815 0 | January and July - P 
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THE Shoreditch Vestry is about to make an experiment in 
tenement lighting which we can hardly anticipate will meet 
with success, except from the tenement-holder’s point of 
view. Some of the Vestry’s ** model buildings are to have 
the staircases wired, and the occupant of any tenement, if 
he wire his rooms, will be supplied with electric light 
at 8d. a week for two rooms (one 16 and one 8 ap. 
lamp) and 10d. a week for three rooms (one 16 and 
two 8 c.p. lamps). The current, we understand, is to be 
switched on at dusk and off at 1 am., and in the winter on 
again at 5 a.m. We believe that the price has been arrived 
at by assuming an average consumption of five hours per diem 
in the kitchens and two hours in the bedrooms. The price 
per Board of Trade unit, it may be expected, will work out 
extremely low in the winter, and extremely high in the 
summer, when, of course, the tenant will have the option of 
not using the light. A cheap electrolytic’ meter, not neces- 


sarily of extreme accuracy, would certainly. afford a more 


reasonable method of charging if no satisfactory penny-in-the- 
slot meter could be found. 


Tue Tramways Act of 1870 allows tramway companies an 
extremely short time to make their undertakings profitable, 
for, after running 21 years, the lines can be compulsorily 
acquired by the local authority at what has often been called 
the price of old iron, viz., at the value of the actual 
material at the time of purchase and not the value of the 
concern as a commercial undertaking. In return for this, it 
has been thought hitherto that a tramway company, during 
its tenure, had at least a perfect right to make all necessary 
use of the roads specified in its special Act; but the decision 
in an action reported in another column shows that such is 


not the case. A distinction is made between roads and foot- 


ways, unless the latter are specifically mentioned. 


Ir is hard to see what the Hyde Corporation can have gained 
by this decision except the power to hamper the tramway com- : 
pany in carrying out its undertaking. To lay cables under the 
footway causes less inconvenience to the ratepayers than to lay 
them under the roadway, and this inconvenience is, at any 
rate, only temporary, for the cables once buried do not: 
obstruct the footway. Yet the Corporation considered that it. 
was entitled to an additional sum of £500 as a contribution 
towards widening the roads, although the Company had 
already agreed to pay a similar sum for this purpose as com- 
pensation for the obstruction caused by the tramway lines. 
The Company refused this second indemnity, and commenced 
taking up the footways, but have now been stopped under an 
injunction. We cannot but hope that the Company will be suc- 
cessful if they appeal against Mr. Justice GRANTHAu's decision. 

Mr. Talrz's notes on distribution, read at the recent 
meeting of the Municipal Electrical Association, gave rise to 
one of those short discussions of an essentially practical | 
nature which should characterise such meetings of engineers. 
A perusal of the Paper and the discussion (reproduced in 
another column) reveals nothing of great novelty, but the 
central station engineer and the manufacturers who supply. 
him with material are reminded that there are still several 
important matters in connection with distribution which claim. 
his attention. Chief among these are the high cost of. 
* leading in,“ and the difficulty often experienced in banking 
transformers. The cost of leading in ought soon to be 
reduced by cheaper joints and joint-boxes, house terminal- 
boxes, and last but not least cheaper demand indicators, 
even if the makers of recording meters are unable to lessen 
the price of their instruments. The banking of transformers 
ought not to involve difficulties in the present state of 
development of altornating current distribution, and. we hope: 
that the attention of manufacturers will again be directed to 
this matter. I | 


— | 
N of the truth of the proverb relating to the inoue 
of “a little knowledge" are not wanting, for they invariably 
appear from time to time in the meetings of ratepayers’ repre- 
sentatives in our smaller towns. At Taunton last week the 
Electric Lighting Committee presented a report from the 
consulting engineers, advising certain further improvements 
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and extensions in connection with the electric supply works, 
and asked the Council for sanction to obtain tenders for the 
plant required. The chief opposition to the adoption of the 
Committee's recommendations was a certain Mr. Sranprast, 
who read an extract from Tit-Bits, stating that liquid air 
would supersede boilers and engines, and that coal, wood and 
water would be required no longer. Factories would be 
worked by liquid air, which would be drawn from a source 
that was inexhaustible.” From this he argued that there was 
& possibility of the new boilers and condensers not being 
required for the Taunton electricity works, and it was well 
to pause before laying out money on them. It is a pity," 
he said, ** that men's minds are so shallow. . It is. 

e —PrüÓáÀ— 

Tae Corporation of Newcastle-upon-Tyne has a way 
peculiarly its own of settling the problem of & combined 
iraction and lighting station. The essence of its highly 
original solution is to ignore the existing supply companies, 
and to seek powers to use its tramway station for electric 
lighting. Naturally the existing companies — statutory under- 
takings, be it remembered—objected to having their business 
undermined by the local authority. From a report in our 
column of Parliamentary Intelligence it will be seen that 
these objections have, to some extent, led to modifications of 
the Tramways Bill, although the Corporation is still to be 
granted power to light the streets and certain other 
Corporation property. We regard the decision as eminently 
unsatisfactory. Local authorities which thus sow the wind 
must expect to reap the whirlwind. 

! —— 

Arx first sight it may seem unfair that members of 
Parliament are not allowed in Palace Yard on oil-driven 
motor cars, whereas any member may ride unchallenged 
through the gates on an electric car. We should be the last 
to advocate any unjust exclusive privilege for electrically- 
propelled cars, feeling, as we do, that the inherent superiority 
of this class of vehicle over every other form of mechanically- 
propelled vehicle—for private purposes, at any rate—must 
soon lead to its being universally preferred. At the same 
time, the obtrusive offensiveness in noise and smell of the 
petroleum car, no less than the evident risk of a conflagration, 
probably justify authorities in imposing special restrictions 


and prohibitions upon it. 
— — 


- As we go to press we learn that at the meeting of the Royal 
Society of Edinburgh on Monday last the following telegram 
from Lord Ketvin was read: —“ For the Royal Society to- 
night. Magnetism and Molecular Rotation. An electrified 
body is set into rotation by the generation of a magnetic field 
around it. The magneto-optical phenomena discovered by 
Farapay, Kerr and Zeeman are to be thus explained. 
KELvVIx.“ In the absence of definite information as to 
the precise conditions under which this remarkable effect was 
observed, we cannot express any opinion as to its bearing on 
magneto-optical phenomena. Whereas it would seem that in 
these phenomena continuous rotation takes place, in the effect 
observed by Lord Kevin only a momentary rotation, we 
surmise, could have been detected. But we await further 
particulars. 


Electric Tramway Extension at Liverpool.— An extension, 
4} miles long, of the Liverpool Corporation Tramways was 
opened on Tuesday last. 

French Physical Society.—' The general secretary requests 
that all communications should be sent to his new address, 
105%, Boulevard Raspail, Paris. 

Statue of Benjamin Franklin.—4A bronze statue of Benjamin 
Franklin, the work of Mr. J. J. Boyle, and presented to the 
city of Philadelphia by Mr. Justus C. Strawbridge, was 
unveiled on June 14th. 

Correction.— The instruments supplied by Mr. R. W. Paul 
to the Taunton electric supply station were high-pressure 
Ayrton-Mather electrostatic voltmeters, and not of the astatic 
moving coil pattern, as stated in our article last week. 

Cable Interruptions. 


Maranham—Para 


Bonny — Cameroonhnhn nne ĩ?„%₆＋rXQùW May 29, 1899 
Latak ia Cy prinz June 21. 1899 
Jamalca-—ColOH s 8 July 1, 1899 


Electric Motor Car Record. — A daily contemporary 
announces that an electric motor car, of English make, 
recently ran from London to Brighton without recharging 
the accumulators. The journey was done at an average speed 
of 12 miles an hour. 


University College of North Wales, Bangor.— Prof. Andrew 
Gray, LL. D., F. R. S., will begin in October a systematic 
course of instruction in electrical measurement and practical 
electricity. An advertisement elsewhere gives further par- 
ticulars. 

Pour Encourager les Autres.—By way of encouraging 
capital enterprise in this country the Daily Chronicle appa- 
rently rejoices in the opinion that one of the best features of 
Mr. Hanbury's Telephone Bill is that it means ruin to the 
National Telephone Co. 


International Telephony.—A Bill has been brought into the 
Italian Parliament relative to the construction of telephone 
lines between Milan and Zürich, Turin and Lyons, and Genoa 
and Nice. Lines from Vienna to Trieste and Verona to 
Munich are also being spoken of. 

The London Electric Supply Corporation.—This Company 
has decided to sink a well for feed water. The well, which is 
being commenced by Messrs. Merryweather and Sons, will 
be lined with cast-iron cylinders, to exclude surface water, 
and an artesian boring will be carried into the chalk from 
the bottom of the sinking. 

The Electrical Engineers Volunteers. — The Electrical 
Engineers (Royal Engineers) Volunteers are to take part in 
the grand review to-morrow before H.R.H. the Prince of 
Wales. They will be represented by about 116 officers and 
men, and will march past in two companies with the 1st 
Middlesex R.E. Volunteers, with whom they parade at College- 
street, Fulham, at 2:80, in review order. 

The Government and the Telephones.—The following 
appears in Electricit) of New Vork: —“ A despatch from 
London, Eng., states that the Government has purchased 
the National Telephone Co. at Government valuation. The 
National Company had a monopoly of the commercial tele- 
phone business in England." Our contemporary does not seem 
to be particularly well informed—or is it merely prophetic ? 

Municipal Trading.—Mr. Charles McArthur, M.P. for the 
Exchange division of Liverpool, has received the following 
telegram from the town clerk of Liverpool :— 

In my judgment, no corporation should have a license unless protected 
by having a monopoly. It is a vicious principle for Parliament to adopt 
to authorise a corporation to speculate with ratepayers’ money in carrying 
on a competition of a trading character which may end in loss to the rates. 
This Bill will materialy hamper the corporation in contending next session, 
before the Municipal Trading Committee, that their electric undertakings 
ought to be protected against competition in their own areas by companies. 
5 Pant suggest any amendmenta without altering the principle of the 


Institution of Junior Engineers.—A visit will be paid by the 
members of this Institution on Wednesday next to the 
Shepherd's Bush generating station of the Central London 
Railway. The time of the visit is announced for five o'clock. 
A visit is also to be paid this month to Messrs. Simpson’s 
engine works at Pimlico. The Summer meeting, occupying a 
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week, commences on August 11th, when Portsmouth and 
Southampton are to be visited, the President this year being 
Sir William H. White, K.C.B., F. R. S., Director of Naval 
Construction and Assistant Controller of the Navy. 

Telephone Wires Struck by Lightning. During a thunder- 
storm early in the afternoon of the 19th of last month, a span 
of 120 telephone wires in Nuremberg were struck by light- 
ning. These fell on the trolley wires of the electric tramways, 
ihe guard wires being naturally insufficient to bear their 
weight. The fuses in the telephone exchange at the end of 
the wires melted, and cut them off from the switchboard ; but 
it appears that the heat of the fuses set fire to the top floor of 
the building itself, and it was only owing to the energetic 
action of the fire brigade that a serious accident was averted, 
for more than a thousand overhead wires enter the exchange 
at this point. The disturbance to the traffic on the tramway 
only lasted one hour and a-half and affected three lines, while 
the 120 telephone subscribers whose lines were struck had 
their telephone service interrupted for two or three days. 
The above account was sent to the Hlektrotechnische Zeitschrift 
by Herr C. A. Ankersen, the resident engineer at the Nurem- 
berg electricity works, who happened to be an eye witness of 
the occurrence. 

Last Week’s Thunderstorm.—Accounts have now come in 
of damage done by thunderstorms in various parts of the 
country on Wednesday, last week. A great number of 
buildings were struck, but no casualties are reported, and the 
damage, on the whole, appears not to have been very serious. 
In the Liverpool district the heavy rain which accompanied 
the storm seems to have been the most harmful, but direct 
damage was done by lightning on the Liverpool tramways. 
The trolley line was struck and the service stopped 
for nearly an hour, but, peculiarly enough, it was 
not the overhead construction that had failed, but 
the insulation of some of the feeder cables between 
the section boxes and the trolley lines. The Great Orme 
Lighthouse at Llandudno was struck by lightning, and 
some of the telegraph instruments considerably damaged. 
Some local papers have published a report that the storm 
* robbed several electric launches on the Dee of their 
electricity; but this need not necessarily be believed. Near 
Birmingham the storm seems also to have been severe, and 
at Hastings the lightning did some damage to the East 
Sussex hospital. Lord Rosebery’s mansion at Mentmore was 
among the buildings struck, and it is reported that a lady at 
Storeton received a severe shock from a telephone while 
calling for aid to extinguish a fire caused by a lightning 
discharge. 

Obituary.— We regret to record the death of Sir Alexander 
Armstrong, K.C.B., F. R. S., chairman of the Anglo-Portuguese 
and the Edison-Gower-Bell Telephone Companies and a 
director of the Consolidated Telephone Construction and 
Manufacturing Co. 

We regret to announce the death, on the 21st of last 
month, of Mr. Thomas Connolly, whose name is well 
known in connection with the manufacture of electric light 
cables. Thomas Connolly was a native of Newcastle-on-Tyne, 
where he served his apprenticeship as a mechanical engineer 
in the worksof Messrs. Armstrong. Hemigrated to London early 
in the sixties, and a few years later abandoned mechanical 
for electrical engineering, being engaged by Hooper's Tele- 
graph Co. and the Telegraph Construction and Main- 
tenance Co. In 1880 he initiated the electrical department 
of the well-known firm of Messrs. Pirelli and Co., of Milan. 
On returning to England he settled in Manchester, where he 
founded, in partnership with Mr. John Shaw, the business of 
Shaw and Connolly, insulated wire and cable manufacturers. 
This business was subsequently transferred to the Okonite Co., 
and, on the closing of the latter’s Manchester works, Mr. 
Connolly retired from active business; he was, however, one 
of the principal shareholders in Connolly Bros. (Limited). 
Mr. Connolly was a member of the Newton Heath Local 
Board for six years up to the time of the incorporation with 
Manchester, of which measure he was an ardent advocate. 


Pernambuco India-Rubber.—Mr. A. F. Howard, the British 
Consul at Pernambuco reports that, since a report sent in by 
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a previous consul in 1879, the exports of Mangabeira rubber 
have, on the whole, only slightly increased, although the price 
for several years past has steadily averaged about 2s. per Ib., 
which, at the ruling low rates of exchange on London, leaves 
a profitable result to the collectors. But the crude mode of 
preparing the milk, simply mixing it with alum in order to 
cause coagulation, and then drying in the sun, is the same 
method used to-day as then. The Mangabeira tree (Hancornia 
Speciosa), belonging to the Dogbanes (Apocynacee), grows 
wild on the vacant and uncultivated table lands of this and 
the neighbouring States, and flourishes in soil unsuitable 
for almost any other crop. The Manicoba rubber (Manihot 
Glasiorii) has lately been imported from Ceata, but so far the 
result is not apparent. In appearance the Manicoba tree 
resembles the manioc plant, having bulb-like roots, and it grows 
to a height of 80ft. to 50ft. The rubber from the Manigoba 
is more valuable than that of the Mangabeira, but the method 
of manufacture in this State is the same in both kinds. 
The Para rubber (Hevea brasiliensis), that is the tree grown 
on the banks of the river Amazon and its tributaries, 
does not grow in Pernambuco. In an appendix to the 
report it is stated that the exports of rubber from 
Pernambuco during 1898 amounted to 429 tons, the value 
being estimated at £18,756, compared with 151 tons 
and £5,859 during the previous year. From Ceará the 
Vice-Consul reports that the export of Manicoba rubber is 
continually increasing, and that planting is being carried out 
ona large scale. In 1894 the quantity exported was 147 tons; 
in 1898 1,008 tons, and the 1899 crop is expected to triple 
that of last year. During the year 15 tons of Manicoba seed 
were exported to the several States of Brazil, including Para. 
The Vice-Consul at Maceio reports that a very small trade 
has sprung up in rubber in that district. The gum there is 
from the Mangabeira tree, but as yet the trade is of very small 
dimensions. 


An Electrically-Propelled Barge.—In the ordinary steam 
barge the space occupied by the boiler, engine, and coal, forms 
by far too large a proportion of the whole space available on 
board. The heat, moreover, resulting from such means of 
propulsion is often undesirable and even dangerous to some 
forms of cargo. With a view to remedying these evils a large 
firm of manufacturers near Birkenhead have had their last 
new barge built for electric propulsion instead of for steam, 
and by so doing have for the same size of vessel increased 
their cargo carrying capacity to nearly twice the amount. The 
barge, which may probably be claimed to be the largest 
electrically-propelled vessel in the world, is 75ft. long, 21ft. 
beam, with a total displacement of 225 tons when fully 
loaded. It carries 150 tons of cargo per journey. The battery 
consists of 112 Headland storage cells, with the Headland 
Company’s patent bar grid pasted in the ordinary way. Hach 
consists of 29 plates, 9}in. high, by 12in. broad, by Jin. thick, 
separated by ebonite separators and placed in a lead-lined teak 
box 16in. by 22in. by 14in. high. The box is sealed, but has 
a specially-designed fume outlet connected by lead piping to 
the outside air. The complete cell weighs 4 cwt., and has a 
capacity of 2,000 ampere-hours at a normal discharge rate 
of 800 amperes. The whole battery is well insulated, 
and is divided, part being in the bows and part in 
the stern of the vessel, the intermediate space between 
the two sections being occupied by cargo. In all, 
upwards of 65,000 of the Headland bar grids were used in 
constructing this battery. The vessel is propelled by a twin- 
screw propeller worked by two 40 k. p. electro-motors made by 
Messrs. Clayton, of Manchester, each taking a current of 150 
amperes at a pressure of 200 volts. A Hopkinson series- 
parallel controller is used for varying the speed of the vessel. 
This is manipulated by the steersman, and has five notches 
from slow to full speed. A reversing switch permits the 
vessel to proceed ahead or astern at each speed as desired. 
There is à winch or small crane on board, worked by an 8 E. P. 
electric motor, built by the same makers as the large ones, 
and taking 80 amperes at 200 volts. It has a separate con- 
troller with three speeds. The vessel is said to considerably 
outpace its sister steam boats of equal size, altho ugh 1t carries 
nearly twice the amount of cargo. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D'ALRBE.] 


Electrolysis induced by Röntgen Tubes. H. Bordier and 
Salvador have endeavoured to get at the true cause of Róntgen 
ray "burns," which have so often interfered with the safe 
surgical use of the rays. Proceeding from the supposition 
that they were due to the waves produced by the making and 
breaking of the induction-coil circuit, they argued that, owing 
to the greater intensity of the oscillations induced by the 
break, a practically uni-directional current would be induced 
in neighbouring conductors and electrolytes, and would, 
in the case of the latter, lead to electrolysis. To test this 
conclusion, they placed an electrolytic cell in the neigh- 
bourhood of the Röntgen tube, with its electrodes near 
-those of the vacuum tube. The cell consisted of copper sul- 
phate with copper, or zine sulphate with zine electrodes. 
After about a quarter of an hour of excitation, the electrodes 
were connected with a galvanometer, and a deflection was 
obtained indicating a current in the external circuit proceeding 
from the copper facing the anode of the vacuum tube to the 
copper facing the cathode. This confirms the above conelu- 
sion. No difference is observed when all Rontgen rays are 
hindered from reaching the electrolyte. The effect is, there- 
fore, not directly due to them. The polarisation obtained 
diminishes when the distance of the electrolyte from the tube 
increases, and when the internal resistance of the tube decreases. 

[DoRbIER and SALVADOR, Comptes Rendus, June 19, 1899.] 


E.M.F. of Magnetised l'lames.—R. Blondlot describes an 
elegant experiment which is the converse of the curvature of 
the electric arc. A fish-tail gas burner is provided with two 
platinum electrodes which dip into the ends of the flame and 
are connected with the terminals of a capillary electrometer. 
No action is observed except a slight oscillation due to 
unavoidable variations of temperature. But when the flame 
is introduced between the pole-faces of a powerful electro- 
magnet, say, 3cm. apart, and large enough tocreate a uniform 
field, a steady displacement of the meniscus in one direction is 
observed. On reversing the magnetising current, the displace- 
ment is reversed also. The magnetised flame is, therefore, 
the seat of an E. M. F. directed from one end of the flame to 
the other, the direction being given by the following rule: A 
man lying on his right side, along the flame, and looking at 
the south-seeking pole of the electromagnet, will have the 
E. M. F. directed from his feet to his head. The explanation 
of the phenomenon is quite simple. The flame gases consti- 
tute a conductor moving at right angles to the magnetic lines 
of force. Hence there is an E. M. F. along the flame. The 
flame represents, in fact, a thermal motor and a magneto- 
electric machine at the same time. A converse reasoning 
explains the curvature of the electric arc. 

[BLONDLoT, Comptes Rendus, June 19, 1899.] 


Steel for Magnets, —The necessary and sufficient condition 
that a piece of cast steel should make a useful permanent 
magnet is that its points of transformation should be brought 
below 350° and above the lowest temperature to which the 
magnet is to be exposed. This condition can be realised 
either by tempering or by the addition of small quantities of 
certain other metals in suitable proportions, such as man- 
ganese, nickel, chromium, or tungsten. These admixtures 
have the effect of sufficiently reducing the points of trans- 
formation during slow cooling. These „ self-hardening " 
steels have been incompletely studied up to the present. 
F. Osmond has subjected a number of manganese and 
nickel steels to a series of mechanical and magnetic tests, 
the results of which are of some practical interest. The nickel 
steels and a manganese steel containing 4 per cent. of man- 
ganese show & minimum of remanent magnetism which 
coincides with the minimum of hardness. For actual use, 
the samples should, after forging, be brought to a little above 
transformation point, then worked, then brought just above 
transformation point to obtain maximum magnetic intensity, 
then brought to 100deg. to give stability. The result is a 


magnet which has the advantage of being magnetically 
uniform throughout its mass. 
[F. Osmonp, Comptes Rendus, June 19, 1899.) 


Velocity of Electric Wire Waves.—OC. Gutton has devised an 
ingenious plan for testing the equality of the speeds of electric 
waves along & wire and through the air. He makes the same 
wave train reach a bridge across a parallel-wire system along 
two different paths. An exciter and resonator of the old 
pattern are mounted opposite each other, at a distance of 
5'4m., and provided with parabolic mirrors. The waves 
impinging upon the resonator are conveyed by the parallel 
wires to a bridge, and another system connects the exciter 
with the same bridge, but the wires are crossed in this case, 
so that if the waves arrive simultaneously their effects 
neutralise each other at the bridge. The latter is provided 
with a sensitive indicator in the shape of a Branly tube filled 
with screws. The wire system is lengthened and shortened 
by means of copper rods, which slide in copper tubes inserted 
in the circuit. When these lengths and the distance in air 
have been so adjusted that neutralisation is obtained, the 
distance in air is reduced by 4m. and the same length is 
added to the wires attached to the resonator. The result is 
always no change. Hence the waves traverse either air or 
wire with the same speed. 

[GurroN, Comptes Rendus, June 19, 1899] 


Maqnetic Rotation of Orygen.—In comparing the magnetic 
rotation of gases at different pressures, the simplest assump- 
tion to make is that the rotation is proportional to the pres- 
sure, or rather to the density of the gas. But on this 
assumption it is difficult to reconcile the results obtained by 
Becquerel, who worked at atmospheric pressure, and Kundt, 
Röntgen, and Siertsema who used pressures up to 100 
atmospheres. L. H. Siertsema has therefore repeated his 
observations with commercial oxygen at pressures varying 
from 98 to 88 atmospheres. The ratio between magnetic rota- 
tion and density shows a slight decrease at the lower pressures, 
but this, as the author points out, is within the errors of 
observation. The densities were obtained from Amagat’s 
tables, and the wave-length worked with was 608 py. If the 
magnetic rotation is proportional to the density between the 
pressures mentioned, it is hardly likely that a difference of 10 
per cent. should suddenly appear at a pressure of one atmos- 
phere. And yet if it did, it would be a fact of considerable 
interest. With NO and CO, the differences are even greater“ 
and the author proposes to make precise measurements with 
one of these also. 

[L. H. SIERTSEMA, Proc. Akad., Amsterdam, June 20, 1899.] 


Bending of X-Rays.—The penumbra observed in all radio- 
graphs is primarily due to the extent of the radiating surface. 
It is only when this is reduced or screened off to a small point 
that a residual effect becomes apparent, which has been 
variously attributed to diffraction, diffusive reflection, convec- 
tion and other causes. R. Malagoli and C. Bonacini have 
studied this residual penumbra after screening off the radiant 
surface by a series of diaphragms, with their centres on the 
same straight line, and getting smaller and smaller away from 
the source. They arrive at the conclusion, supported by 
various experiments with covered and bare plates, that the 
residual penumbra is not due to any of the causes mentioned, 
but to diffusion or diffusive reflection by the air itself. The 
air would, in fact, act upon the Réntgen rays just as it does 
upon Lenard rays, only to a slighter extent, and act as a 
quasi-turbid medium towards them. | 

[MaracoLt and BoNacrNI, Nuovo Cimento, May, 1899.] 


Opening of the Hull Tramways.—The  Hessle-road and 
Anlaby-road sections of the Hull tramways were inspected on 
Monday by Sir F. Marindin, and on Tuesday by Major Cardew, 
and found provisionally satisfactory. The official opening 
took place on Wednesday at 2:30 by the Mayor of Hull, after 
which the lines were thrown open to the public. 
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THE BRITISH INSULATED WIRE COMPANY'S WORKS AT PRESCOT. 


Ever since Volta put pieces of metal together for the Among the numerous undertakings busily engaged in 
purpose of making his pile—an event, as the Como exhibition , reeling off miles on miles of insulated cables for every 
shows, that took place just a hundred years ago—his followers | conceivable electrical purpose, the British Insulated Wire Co. 
have been more or less actively engaged in a similar pursuit. | (Limited) with its extensive works at Prescot, near Liverpool, 
Some have given up making a pile out of copper and. zinc, | stands in the front rank. Probably there is no cable-making 
and have been variedly successful in the dexterous combination | company at the present time engaged in a larger or more 
of iron and copper—these are the dynamo builders and motor | varied output of cables than this well-known concern; and 
makers. Others have been content with only a single metal; certainly none is there that has succeeded in manufac- 
and among the most triumphantly successful of these we may | turing larger cables. Its manufactures are familiar to 
include the cable makers, who swear by copper and will have | our readers. From the large triple-concentric cable recently 
no other metal in its place. The present has been called an made for the Glasgow Corporation—the largest section of 
age of electricity; it is none the less an age of cables. | cable yet built—down to the small covered conductors used 
The era of electricity without cables is rapidly passing | for house-wiring and for telephone purposes, the goods of the 
away. True, the shocking example of the inland telegraph | British Insulated Wire Co. have frequently been described 
authorities and the telephone electricians induced electric and illustrated in our pages. From time to time also we 
light engineers at first to use bare overhead conductors, or have had occasion to describe electricity works for which the 
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THE BRITISH INSULATED Wire Co.s Works, Prescot, Daxr-snirr EMPLOYÉS MassED AT Front OF Works. 


but poorly-clad aerial cables; but electrical engineers soon | cables of this company have been supplied. Our readers will 
perceived that this was altogether the wrong thing to do, and | therefore be perfectly aequainted with the extensive character 
—gently persuaded by the law—they decided to “go under- | of the business that has hitherto been done by it, and it is 
ground." The vigour of this decision soon reacted upon the | unnecessary to dwell further on this matter. We may, 
telephone and telegraph men themselves, and these, who had | however, mention some of the larger contracts now being 
been the first to err, now became penitent and resolved that, | undertaken ; although, as & matter of fact, space does not 
wherever possible, they also would go underground. Up to | allow of our even naming all the important contracts in 
the present time they have apparently not found it possible | hand. The British Insulated Wire Co. is actively engaged in 
to forsake the lofty atmosphere entirely ; but nevertheless, for | laying the long 10,000 volt trunk line of concentric cable from 
trunk lines and large mains, the underground cable has been | Willesden to Paddington for the Metropolitan Electric Supply 
recognised as the correct thing, and even the best practice. | Co.'s new works; also the town mains in Manchester, 
By-and-bye, when telegraph, telephone, electric light and | Plymouth, Leeds, Burton, Coventry, Blackheath, Greenwich, 
electric power mains are all keeping company beneath the | Whitechapel, and the tramway mains at St. Helens, Bolton, 
surface, the tramway trolley may find a place in their midst; | Plymouth, and 75 others at the moment—all of which are 
and then the millennium of the electrical engineer—and | extensive undertakings. There are also a number of foreign 
especially of the cable maker—will have been inaugurated. | contracts, too numerous to mention. | 

Nor need the electric light and power engineer fear that Reverting to the influence of Volta’s invention on electrical 
cables will be rendered unnecessary by anything similar to | development, we may notice that one effect of the gradual 
wireless telegraphy. improvement of electrical generators has been a corresponding 
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improvement in the conductors for electric currents. When 
Volta’s pile and the primary battery held sway conductors were 
a simple affair of copper wire and cotton or silk. Gradually, as 
the introduction of the dynamo and the adoption of higher and 
higher voltages necessitated improvement, greater care was 
exercised in the selection of materials for cable insulation, 
and in the process of manufacture of the cable. Then came 
the time when the pressure at which electricity would be 
supplied rose to a figure that cable makers in general regarded 
with apprehension, if not positive alarm. To convey power 
through covered cables at 10,000 volts was not merely an 
unheard-of feat, it seemed an absolute impossibility. Some 
there were, however, who were possessed of both patience and 
faith ; and none among these laboured more patiently or with 
more persistent faith than did Mr. S. Z. de Ferranti, to whom 
the solution of the problem was a vital unit in the accomplish- 
ment of his great scheme of electric supply. Success ultimately 
crowned his efforts, and his experiments led to the adoption 
of paper as the insulator for high voltage cables. Thus the 
10,000 volt mains from Mr. Ferranti's huge station at 
Deptford were insulated with this material. The original 
10,000 volt cable made by Mr. Ferranti for the Deptford 
works was, however, of an entirely different type from that 
which has all along been manufactured and is still being 
manufactured by the British Insulated Wire Co. The cables 
made by this company are founded on original American 
patents which date before the Deptford works, these patents, 
broadly speaking, being for the use of paper insulation 
covered with a lead covering, The beginning of things in this 
country was when Mr. J. D. Atherton brought these patents 
from America and in conjunction with his brother, Mr. Jacob 
Atherton, founded the British Insulated Wire Co. The first 
use of these cables in this country was when Mr. Atherton 
introduced some samples of the cables to Lord Crawford, who 
had the samples tested at as high a pressure as 40,000 volts, 
which, at the time, was an unheard of test. The original 
Ferranti trunk mains have been replaced by the flexible lead 
covered cable of the British Insulated Wire Co., and these 
cables have been tested to as high a pressure as 95,000 volts. 
We may mention further that the 500 volt triple concentric 
cable built for Glasgow by this company was tested by Mr. 
Chamen to over 80,000 volts without breaking down, after 
an extremely severe bending test. The Dritish Insulated 
Wire Co. was formed for the purpose of making this class of 
insulated cable, and it has succeeded in raising the quality 
of paper cables to the present well-known high pitch of 
perfection. As will readily be understood, the use of paper 
for insulation was found to be suitable not merely for the 
unusually high voltages that had led in the first place to its 
adoption. Paper cables are equally adapted to the currents 
used on low-voltage systems of supply, or to telephonic and 
telegraphic purposes; and, indeed, they are largely used for 
all these purposes. 

Recently we paid a visit to the works of the British 
Insulated Wire Co. at Prescot, and some account of the 
equipment of these works and of the processes in operation 
there may be of interest to our readers. Arriving at the hand- 
some and spacious suite of offices, near the centre of the long 
facade looking towards Prescot railway station, we were met 
by the chief engineer, Mr. G. H. Nisbett, to whose court:sy 
while showing us round the works we are indebted, in the first 
place, for a very interesting visit, and in the second place for 
the data and particulars included in the following description. 

Our first visit was to the various offices, which are very 
conveniently arranged in two groups on either side of the 
main entrance hall. These groups are respectively for 
business and technical affairs, and each suite of offices 
includes a spacious typewriter room. In the technical office 
department is situated the telephone exchange, one department 
of which is for outside and trunk business, the other depart- 
ment consisting of a 20-line board for communicating about 
the works. We may here remark that so busy have these 
works been of late, in turning out cables to order, that 
lengthy overtime has become a standing custom. For example, 
all the shops are in full swing from Friday morning 
continuously until Saturday at noon every week, and on 
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other days the shops are going until nine in the evening. 
Considering that the employés number close upon 2,000 
hands, and that the official staff approaches 100, it will be 
seen that this activity constantly maintained rer resents a 
large volume of steady business. | 

From the offices we passed into the old insulating room, tbe 
operations in which are also carried on in a more spacious 
shop recently erected. In the old insulating room our atten- 
tion was first directed to a row of paper strip cutters. These 
machines cut the sheets of insulating paper into long parallel 
strips, which are rolled automatically on reels, preparatory to 
being placed on the cable-insulating machines. Two classes 
of paper are in general use, viz., ordinary manilla paper made 
to specification, and oiled manilla paper of the same descrip- 
tion. Incidentally, we may say that originally the entire 
oiling process was carried on after the plain paper had been 
laid on the copper conductor. By a recent improvement the 
paper is previously oiled before being cut into strips. The use 
of oiled strip on the cable dispenses with the operation of 
immersing the cable in the oil bath, and enables a drier cable, 
and one with a lower dielectric capacity, to be made. Other 
portions of the old insulating room are equipped with copper 
stranding machines: some for stranding single core, others 
for laying an outer conductor on concentric cables. This shop 
is also equipped with long horizontal machines for laying the 
paper strips on the stranded conductor. Reels of inner cable 
core for concentric cable, when insulated with unoiled paper, 
are brought direct from the oil bath to a tank at the head of 
the paper-insulating machine, and the cable is rua through to 
& drum at the other end. If the cable has been laid with 
oiled paper it is mounted beyond the oil tank, and the 
cable passed direct and dry to the insulating machine. 
Usually each insulating machine works alternately the 
two classes of cable, thus allowing time for a new reel to be 
brought from the oil bath while a dry cable is being run 
through the machine. From the insulating rooms the reels 
of cable are rolled to the ovens, wherein they are air-dried 
for 24 hours and upwards. These rooms admitted of but the 
briefest inspection, and were reminiscent of & Turkish bath. 
The reels of cable enter the ovens at one end and are rolled 
gradually along parallel ways or tracks towards the opposite 
end, where are the doors leading to the lead room. 


Before visiting the lead room, however, we must notice one 
or two departments adjoining the old insulating room where 
we commenced our tour of the shops. One of these is the 
copper winding and brazing department, where copper 
wire from the stores is wound on to reels before being taken 
to the stranding machines. Conveniently adjoining this room 
are the copper store rooms, which are evidently thoroughly 
well stocked with the necessary metal, in all shapes and sizes 
of wire. In one room alone we saw no less than about 
£50,000 worth of bare copper. We understand also that the 
Britieh Insulated Wire Co. is most favourably circumstanced 
in regard to future stocks of copper, and that it need fear 
nothing from the effects of the copper ring and inflation of the 
copper market. 

A group of interesting machines next claimed our atten- 
tion. These were the automatic hammers for making 
stranded semi-circular and other non-circular sections of con- 
ductor. Let us explain. The stranding machines produce, of 
course, a roughly circular section of conductor, and for single core 
or concentric cable this is the best section for the strand. But 
for non-concentric twin or tliree-core cables the use of circular 
strands gives rise to & clumsy and heavy section of cable. It 
would be difficult to strand the wires directly in the semi- 
circular shape, but the same result is attained in an easier 
manner, viz., by passing the ordinary strand through one of 
these automatic hammers. The strand passes over a die of 
the requisite shape, and at the same time is subjected to a 
rapid succession of blows from a hammer which knocks it into 
the required section. The most common sections are the 
semi-circular for the two-core cables, and the clover leaf for 
the three-core cables. 

On the way towards the lead room we passed through the 
shop where the twin-house-wire machines and high-speed 
stranders are installed. The former are an ingenious arrange- 
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ment for performing three operations in a single machine 
under the charge of one attendant. Each of the two conductors 
is paper-covered, one with a final wrapper of red paper to 
distinguish it, and the two insulated conductors are laid 
together and insulated, the finished twin-conductor being 
reeled off at the end and conveyed to the ovens. Our journey 


passes through. Here also there are some very heavy 
stranding machines. 

We now arrive at the lead room, where the insulated cable 
is to receive its coat of lead to preserve it in dryness and 
efficient insulation. There are here a number of vertical 
presses of various sizes, from one capable of exerting a 
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also led us through the new insulating room, in which there 
is a long row of vertical machines for insulating telephone 
conductors. Other parts of this room are occupied by several 
heavy cable insulating machines, some of which are each 
capable of laying no less than 52 strips of paper as the cable 
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. pressure of 40 tons at the die up to presses of many times 


this power. Beside each press is the melting furnace, which is 
fed occasionally with lead ingots, and from which the lead 
reservoir behind the die is replenished with molten lead. This 
reservoir is carried on the top of a hydraulie ram, and there is 
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a circular orifice in the top of the reservoir sufficiently | forced by these pumps through any reel of cable it is required 
large to admit a cylindrical steel plunger, the intrusion | to rid of moisture within the insulation. 

of which into the reservoir as the ram rises causes the Near the lead room is the testing department. This is a 
lead to be squeezed out as a coating round the cable. long apartment with tanks at either end, and the testing 
At the back of the reservoir is the orifice and gland | rooms and spaces for cables under test in the middle. The 
through -which the cable is passed into the reservoir, | room, indeed, is divided symmetrically into two parts on the 
while at the opposite side are the dies which allow | right and left of the pressure-testing cabin, and it is the 
of an adjustable thickness of lead passing out with the cable custom to conduct pressure tests on batches of cable drums to 


as the latter is withdrawn. Beside the ram stands an 
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A CORNER OF THE COPPER STORES. 


attendant, who turns on or off the hydraulic supply, which is 
at a pressure exceeding two tons per square inch. Other 
attendants inspect the cable as it passes through, and 
occasionally they introduce fresh ingots into the melting 
furnace or replenish the reservoir. This last operation is 


performed by lowering the reservoir until the plunger is 
withdrawn several inches; a chute or open channel is then 
placed between the furnace and the top of the reservoir, the 
molten lead running along the chute into the reservoir. 


THE GENERAL OFFICES, 


Adjoining the lead room are two pump rooms, in one of 
which there are four electrically-driven hydraulic pumps for 
working the lead presses, while the other pamp room is 
equipped with six pumps driven from the overhead line- 
shafting. The electric pumps are controlled by the men at 
the presses; but the other pumps are controlled within the 
pump room. In the room containing the electric pumps 
there are also two air pumps, for air drying the lead-covered 
cables. Hot air is drawn from the drying ovens and is 


the right and left respectively. Normal tests are carried on 
with the cable drums standing out of the tanks. Behind the 
pressure-testing cabin are the rooms for insulation, conductivity 
and other measurements and tests. There is also a suite of four 
new test rooms for the use of engineers when testing cables 
on order. 

When, as is often the case, the lead-covered cable is to be 
laid on the well-known British Insulated Wire Co.'s solid 
system, the testing department marks its final stage before its 
departure by railway or by traction engine along the highway 
to Liverpool, from which port it will travel by water to its desti- 
nation. Tons of cable thus pass away from the works every day. 
But occasionally the cable 1s to be buried direct in the ground, 
without a protecting “ conduit ” of solidified compound, and in 
all such cases the lead-covered cable receives a substantial 
steel armouring before it is finally despatched. In the 
armouring room are the huge horizontal machines for effecting 
this purpose. A reel of lead cable is run off into one end 
of one of these whirring engines, receiving firat a serving of 


EXTERIOR OF WORKS AND RAILWAY SIDING, 


jute and compound, then a double armouring of steel tape, 
then another serving of jute followed by compound, and, 
finally, a wholesome bath of chalky water to take away its 
stickiness. Reeled up thus, it presents a not uncommon 
spectacle on our highways. 

Numerous other departments, some of a minor description, 
call for notice; but space does not here permit of our 
entering into their details. We noticed the well-equipped 
repairing shop, smithy and brass foundry; and lingered 
to inspect the batch of shops devoted to the manufacture of 
cable boxes, &c.—an important department, by the way, in 
which the British Insulated Wire Co. is doing a very 
flourishing business. No less than 100 junction and other 
cast-iron cable boxes are here turned out every day. Another 
interesting department attached to the works is the electric 
supply station, which not only supplies the works and electric 
power, but also furnishes the same invaluable commodities to 
the neighbouring town of Prescot and the districts of Huyton 
and Roby Whiston, Rainhill, Eccleston and Knowsley. The 
capacity of the plant at this station for the public supply is 
now about 800 kilowatts, but extensions are in hand whereby 
another 120 kilowatts will shortly be added. 

A word or two as to the extensions of the works themselves 
will bring our description to a fitting close. Besides the 
frequent extensions going on in the addition of new machines 
in the various shops, to meet the rapidly growing demand for 
all sorts of cables, there are two entirely new departments 
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about to be added. These are for the rolling and drawing of 
copper wire from the billets, and for the casting of iron pipes 
for one of the most common forms of cable conduit, Hitherto 
the British Insulated Wire Co. has purchased its copper wire 
in the requisite sizes and sections, as it has also purchased its 
iron castings. The extensive copper rolling mills which are 
to adjoin the existing works are now in the builders’ hands 
and much of the machinery is already delivered, so that ere 
long the copper rolls and the wire-drawing machines will be 
in full swing. Engine power up to 750 n.r. is to be put in 
for these mills alone; and rolls are to be installed capable of 
rolling from the usual ‘deposited billets down to No. 8 
gauge, below which the wire will be drawn for smaller gauges. 
The boilers of this department are to be gas fired. 

We have now completed our somewhat fleeting survey of 
these interesting and instructive works. In a single article it 
is quite impossible to do justice to extensive works wherein 
each and every one of the numerous departments, and the 
many varieties of machinery, might afford material for a 
separate technical article. Sufficient, we hope, has been 
said to show the general character of the process by which 
the cables of the British Insulated Wire Company are manu- 
factured. Sufficient also has been said to indicate the highly 
flourishing condition of this business at the present time, a 
condition upon which the shareholders—who are expecting a 
good dividend very shortly—may congratulate themselves. 


NOTES ON DISTRIBUTION OF ELECTRICITY.* 


BY CHARLES D. TAITE. 
(Borough Electrical Engineer, Southport.) 


Now that the supply of electricity for lighting purposes has 
developed to so large an industry that no town in Great Britain with 
any pretentions to progress is without its electricity works, it may 
be ot interest to briefly examine some of the changes in distribution, 
more especially in alternating current practice, which have taken 
place during the last few years, and to observe how the general use 
of electricity is restricted by the burden of capital charges. : 

A few years ago, when a great number of alternating-current 
stations were being designed, it was the orthodox practice to supply 
consumers, if not from house transformers solely, at any rate from a 
combination cf house transformers and street transformers; the 
latter were buried in the ground, usually with their switch- 
gear and fuses in the top of the cast-iron case containing the 
transformer, and were connected so as to feed in parallel 
into a common network. This system is now being rapidly 
superseded by the sub-station system, in which the transformers are 
banked together, to supply as much as 150 to 200 kilowatts, or 
even greater power, from one centre. The evolution is only a 
natural one, since the inconvenience and trouble of properly 
examining underground transformers, their fuses and connec- 
tions, the difficulty of gauging the demand upon individual 
transformers, and the great increase in the demand for electricity 
have rendered a safer and more convenient method imperative. 
Those who havetried both sub-stations and street transformers will 
appreciate the advantages of the former. Not only are all the 
switches and fuses available for examination at a moment’s notice, 
but one is also able by inserting demand indicators in the transformer 
circuits to ascertain whether each transformer is doing its fair share 
of the load. All transformers do not bank properly together, not 
even if they happen to have come from the same maker. The 
author has experienced trouble in working 20 and 30 kilowatt 
transformers together, though made by the same firm ; the latter 
would take a considerable overload before the former were more than 
half-leaded. The probability is that if these two transformers had 
been placed close together underground the 30 kilowatt transformer 
would have eventually given out, whereas a demand indicator, so 
easily inserted in a sub-station, showed up the trouble immediately 
and prevented mischief. 

Wherever possible sub-stations should be above ground, or at 
any rate easily accessible, and there should always be a lamp fixed 
with its switch close to the entrance. If proper care is taken in the 
design of the switch-gear the sub-station can be made absolutely safe. 
The author's practice is to have no high tension metal exposed, and 
to furnish a rubber mat and rubber gloves for use in each building ; 
and in order to provide for the continuity of supply, every sub-station 
is served by two high tension cables. Where the demand is too 
scattered to warrant the expense of sub-stations, pillar-boxes may be 


* Paper read before the Municipal Electrical Association, June 15, 1899. 


conveniently used, In these pillar-boxes, which are about the same size 
as an ordinary post oflice letter box, are arranged the fuses and the 
rest of the gear controlling the transformers; other switch-gear 
may be added if thought desirable. In Southport one of these boxes 
contains a hich-tension switch controlling a main feeder, two high- 
tension switch-fuses for protecting the transformers, low-tension 
links dividing the street distributing main, and two low-tension 
fuses for the transformer: an earthing device is also included. The 
transformer is sunk in the ground in a cast-iron case by the side of 
the pillar-box. These pillar-boxes can also conveniently be used for 
containing switches for arc or incandescent lighting. ae ae 
In alternating-current working the distributing cables, as well as 
the high-tension feeders, are usually concentric, frequently being 
laid on the solid system. One of the most glaring defects in the past 
has been the omission of disconnecting boxes. In a neighbourhood 
where the demand is great, disconnecting boxes should be used 
very freely, every hundred yards or so, thus inconveniencing as 
few consumers as possible when the supply is cut off in order to 
make connections, or for testing. The writer has lately heard of a 
modern station supplying by means of house transformers only where 
there was not a single disconnecting switch outside the generating 
station ; to connect a consumer the whole works had to be shut down. 
Where concentric cables are used for distribution it is customary to 
make the cable dead before making a joint ; it is advisable to do so, 
though not absolutely necessary. Incontinuous-current systems, supply- 
ing on the two or three-wire system with single cables, it is con sidered 
advisable by some engineers to only make connections when the 
cables are dead ; this is the case in Liverpool and probably elsewhere. 
Until comparatively lately service cables from concentric distributors 
were frequently twin; there seems to be nothing to recommend this 
system now that such excellent concentric terminal boxes are 
available ; the system should be concentric throughout, or not at all, 


The cost of connecting consumers is very heavy and appears to vary 
in a remarkable degree in different towns. Thus, according to the 
returns published by the Municipal Electrical Association, the 
average cost of connecting a consumer at Hanley, inclusive of meter, 
joint, cable, &c., is £6, while at Huddersfield, what is presumably 
the same work, costs £15. In the same returns the cost at South- 
port of a connection ranks as a good second to Huddersfield with. 
£14. 102., but by the use of a similar, though cheaper, joint box 
to that previously used, and by the increase in the number of 200-volt. 
connections, this sum has now been reduced to an average of about 
£11. 14s. 6d., made up as follows :— 


20ft. of cable at 1s. Gd T — — £110 O0 
One joint box, complete with compound .................. 110 0 
One house terminal bon e * 017 6 
One recording meter e 2 5 0 0 
One demand indicato i 2 2 0 0 
One meter board for mounting meter, e. eee 0 2 0 
Opening and making good ground, men's time, tiles, 
flags and sundri ess eere — 0 
£11 14 6 
The average charge for similar work for gas service is £4 to£4. 108. 


The interest and sinking fund at 6 per cent. on £11. 14s. 6d. is 14s., 
so that until the cost of services is very materially reduced it will 
not pay to supply quite small houses, since even if every house in. 
a street in a poor neighbourhood were connected the total annual. 
capital charges per consumer could hardly amount to less than 30s. 
to 40s., which is considerably more than the ordinary artizan pays 
for all his lighting. It might be added that at Southport the. 
practice is to put in service cables up to sixty feet in length, and to 
supply meters, without any charge to the consumer; the author 
thinks this is the only fair and reasonable system, especially as: 
regards the meter, since it is installed in order to inform the 
undertakers how much they ought to charge the consumer, just 
as a tradesman furnishes himself with weighing apparatus to- 
weigh the goods he sells to his customers. Betore electric lighting 
can become universal, meters must be made cheaply and more 
mechanically; gas meters can be bought for less than two pounds, 
and when once fixed in position are frequently left untouched 
for years; if makers of electrical meters could only offer a similar- 
article the cost of distribution generally would be much reduced. 


Although the costs of generation have been brought down to a 
figure which was only dreamt of 10 years ago, and the limit of 
economy in that direction is seemingly almost reached, reduction in 
the sale price of electricity is barred by the capital charges, which in 
many stations equal and in some largely exceed the cost of working— 
e g., at Southport the total working costs are 1:45d., which it is hoped. 
will be still further reduced; the capital charges, on the other hand, 
are 1:41d. per unit sold, and are not likely to decrease for the next 
two orthree years at any rate. It should, therefore, be the aim of 
every engineer to keep down the capital invested to the lowest limits 
consistent with economical and etlicient working, and, instead of 
paying large sums in aid of the rates, to build up a substantial 
reserve fund out of which to replace obaolete machinery, and so 
prevent the capital being watered. 
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DISCUSSION. 

Mr. NISBETT did not quite follow Mr. Taite's point as to banking the 
transformers. It seemed to him just as easy to find out whether they were 
banked properly if they were separated by 200 yards of cable or close 
together. At any rate, the transformers would be inclined to bank better 
if they had the resistance of a considerable length of cable between them. 
His company had recently made a high-tension sub-station switch gear to 
the design of Mr. Quin, of Blackpool, which they thought was quite the 
best thing that had been got out in this direction. It consisted of a large 
cast-iron box containing the whole of the high-tension connections both of 
the feeders and inter-connecting cables and transformera. The box was 
preferably built into the wall of the sub-station, so that the front was flusb, 
and it was securely earthed by means of the lead covering of the cables 
taken into it. The connections, both of the mains and transformers, were 
so arranged that they could be broken at will by plug switch fuses. The 
sockets for these plugs were about half the depth of the box, and were 
completed through tbe cover by ebonite tubes, the box being entirely filled 
in with compound. The plugs were sheathed with ebonite to such a length 
that the sheathing entered the ebonite ends to the sockets before the plug 
became alive, so that by no possible carelessness in putting in a plug could 
& shock be received. "There was no exposed metal in the plug switch fuses, 
aud the fuse itself was entirely enclosed. Neither when the switch fuses 
were removed, nor when they were in position, was it possible for the most 
careless or unskilled attendant to receive a shock, and even should a man 
wish to commit suicide he would find it difficult to effect it without 
some amount of electrical knowledge. With regard to the question of 
disconnecting boxes, it seemed to him working round almost in the 
direction of making each surface box a disconnecting box. It gave them 
this advantage, having a new consumer to connect they could go to the 
surface box on either side of the consumer, and disconnect the length 
between the two without putting either in darkness, He also thought 
that one service box should be put on for two or three houses, and if 
possible the service main should be taken into one house and taken through 
from there to the other houses, making one cotnmon service for à block. 
He agreed with Mr. Taite that meter rents should not be charged. He 
went further, and thought that the whole tbing, including wiring and the 
supply of lamps, should be done for the consumer. That the electrical 
engineer should bring the energy up to the front wall, and say, There 
it is, look after yourself," seemed to him bad business policy. 

Mr. ELLIS (Bolton) said the great thing nowadays was to get the 
working classes as consumers of electric light. The great drawback, how- 
ever, was the cost of the connections, and if that could be brought down 
to £6, as at Hanley, he saw very little difficulty. He would like to know 
from Mr. Cowell whether £6 was the correct figure. | 


Mr. COWELL (Hanley) did not know where the figure came from, but | 


it did not include the cost of the meter. 

Mr. MINSHULL (Croydon) said. that it was by no means necessary to 
shut down distributors when connecting house service, even if it were 
customary. "They had made over 400 services in Croydon on live con- 
centric cables. Even in triple concentric cables it was not necessary to 
shut down if the joint be off the outer and middle. Only once had there 
been a slight “short,” and never to his knowledge, any shock. Another 
point was the banking of transformers. He would point out that, not only 
would different sizes sometimes bank badly, but transformers by the same 
maker, of the same type and equal drop, but of different magnetic leak- 
ages, would take loads differing by as much as 25 per cent. It was, there- 
fore, necessary, in testing transformers for banking, to run them on a load 
as inductive as that on which they would have to work. 

Mr. ANDREWS (Hastings) agreed that all sub-stations should be above 
ground if possible. At Hastings they had several transformer pits built a 
few years ago, and they had to shut off the high tension supply to them for 
men to go down into them. Another advantage in having their sub-stations 
above ground was that they only needed one man to do the work of two or 
three. ‘They had to send two men and very often three into the pits. He 
would like to ask Mr. Taite whether, in the case given in his Paper, the 
feeders were permanently coupled to the transformers, or was one kept: 
dead, and merely changed over when required! 

Mr. TAITE: Yes. 

Mr. ANDREWS, continuing, said that at Hastings they put in two mains to 
every sub-station, and kept them both permanently connected up and so 
arranged that if they got on a short cireuit with one main it was automati- 
cally cut off, and the other main continued the supply. If they had to send 
a man round to switch one inain off and the other on, the supply would not 
be continuous, and they lost the advantage of duplicate feeders. If they 
had a street full of shops they needed disconnecting boxes every 100 yards, 
but in a residential district there was no difficulty in running a main for half 
a mileor even more withouta disconnecting box. Mr. Taite had also referred 
to the cost of connecting on as £11. 14s. They found that it averaged £10 
per consumer, and the difference was they did not use the joint box, but 
were using entirely sweated cables. Some people said they could 
not make a sweated joint on a concentric cable, but he found no 
difficulty. It cost Os. or 78. instead of about $0&, and he thought 
it was a much more satisfactory job. Where they had a mechanical 
joint box they were liable to mechanical connections working loose. 
They did not put in demand indicators to all their consumers. 
Consumers who derived benefit from a demand indicator applied for it. 
Thus, in many cases, they saved the cost of the demand indicators. He 
did not agree that there should be no charge for meter rents, because he 
looked upon a meter rent as being the only way they could recoup them- 
selves for a big capital outlay to connect on very small consumera. 

Mr. SNELL (Sunderland) thought that the use of the pillar boxes 
referred to might be found very beneficial for disconnecting boxes on con- 
tinuous as well as on alternating systems. 

Mr. QUIN (Blackpool) described the arrangement of feeders at Black- 
pool, which he thought equivalent to Mr. Audrews’ system. He followed 


the practice of making jointa on live mains, and found that the men did 
not complain of shocks. He had known some men put their hand across 
2,000 volt (alternating) terminals and keep it there. 

Mr. COWAN described Mr. Andrews’ system of duplicate feeders, com. 
bined with fuses and return current cut-outs, and conaidered that this 
was the most reasonable way open to an engineer of providing a reserve 
supply to a feeding point, because the action was automatic. He 
endorsed the remarks of Mr. Taite and Mr. Minshull on the banking of 
transformers. m 

Mr. EDGCOME (Kingston-on-Thames) spoke of the difficulty of banking 
transformers, and asked what they were to do with their old transformers. 

Mr. G. M. HARRIS (Bray) said their station was one with a considerable 
nuniber of small consumera, and it would be imposeible to work it if the 
connections cost anything like the figure set down by Mr. Taite. Their cost 
was not £6. They had had seven years’ experience, and had had no 
trouble, and were going on connecting stil. Another poiut was in con- 
nection with the statement, that if they used concentric cables at all they 
must use them throughout. They found twin wires very convenient when 
they had to connect one line with street lamps. They had to connect 200 
street lamps, aud they connected with twin wire. 

Mr. MUNRO advocated a continuance of the rental for meters. 

Mr. HART (Hanley) said that there were few towns where it was 
possible to have every transformer chamber above ground. If they had 
them underground and plenty large enough he did not think there was 
much danger. 

Councillor JONES (Southport) emphasised the importance of making 
connections at a lower price. 

Mr. CHAMEN (Glasgow) was sorry to fnd that Mr. Snell and himself 
were the only low-tension men who had anything to say about the Paper. 
There was a great deal the continuous-current engineer could learn from 
the alternating-current engineer, although it was not commonly suppoxed 
tobe so. They (at Glasgow) had no transformer sub-stations, but they 
had to deal with almost exceptional difficulty at points where they had 
feeders carrying 600 H. p. or 700 H.P. The fuses presented great difficulty. 
They had tried on some tramway routes to use the large base of the 
tramway poles for the purpose, but had not succeeded, as there was not 
sufficient room. The flash with 500 volta was something terrific. The 
problem had been met in their case by the use of non-return cut-outs. 
Were Mr. Taite's joint boxes of the type in which it waa necessary to cut 
the whole of the three conductors? "Triple concentric cables had the 
disadvantage over three separate cables in that they had to break at least 
two of the conductors. That meant introducing a large number of joints 
into what was often a most important distributing line. 

The CHAIRMAN (Mr. Rider, Plymouth) agreed that the transformer 
sub-stations should be above ground when they could get them there, but 
in a busy and populous town it was exceedingly difficult to get places, 
except at an exorbitant cost. It was possible to have them below ground, 
and safely if they went about it in the right way. He preferred trans- 
formers in boxes in the footpath to pillar boxes. The latter would get 
warm, and would, doubtless, make nice leaning posts in cold weather. 
The inconvenience for doing all their work underthe eyes of bystanders was 
against pillar boxes. There were three heavy items in the cost of connecting 
their services: first, the joint box, second the recording meter, and third the 
demand indicator. The total was between £11 and £12. and the cost of 
gas service £4 to £4. 10s. Did that £4 or £4. 10s. include à meter? The 
large item of £5 in the electric service was for a meter, and that was 
something their manufacturing friends must give their attention 
to. They wanted meters rot td cost more than £2. Perhaps for a 
joint box £1. 10s. was too high. They did not cost that amount. 
The author did not consider rent should be charged for meters, and he 
(Mr. Rider) agreed that the price of the meter should go to capital charze. 
and the price charged for current should cover charges of that kind. "The 
reason Mr. Taite gave for not charging for the meter was, however, not à 
sound one; he said they should supply meters free, just as a tradesman 
supplied his scales for weighing the gooda he sold to his customers. Mr. 
Taite forgot the tradesman used one pair of scales for all his customers. 
In electrical supply they had to use a pair, so to speak, for each customer. 

Mr. TAITE, in replying, said so many points had been raised; he preferred 
to answer the majority in the Journal. In gas distribution the cost of a 
good sized meter would scarcely be more than £2. They were mechanically 
made, and often not touched for years. Electrical meters had to te 
removed at least every year for testing. That was a big item. As regards 
Mr. Chamen's point about concentric joint boxes, they cut theouter. With 
triple-concentric they had to cut the middle cable and the outer one. 


ON THE LUMINOSITY OF THE RARE EARTHS 
WHEN HEATED IN YACUO BY MEANS OF 
CATHODE RAYS.* 

BY A. A. CAMPBELL SWINTON. 


For incandescent gas mantles, it is found that certain definite 
mixtures of the rare earths are necessary, in order to obtain the 
maximum luminosity. For instance, in the ordinary Bunsen gas 
flame, a mantle consisting of pure thorium oxide or of pure cerium 
oxide, will only give about one-eleventh of the light that is given by 
a mantle composed of 99 per cent. of thorium oxide, and 1 per cent. 
of cerium oxide, which is the mixture at present used by the 
Welsbach Company. 


* Abstract of a Paper read before the Royal Society. 
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In order to explain this remarkable fact, several different and some- 
what contradictory theories have been propounded, one of which 
implies catalytic or other chemical action between the oxides and the 
constituents of the Bunsen flame. In order to investigate this question, 
it is obviously important to note the behaviour of the rare earths at 
high temperatures without contact with any flame, and endeavours 
have already been made to effect this by heating the oxides in 
specially constructed furnaces. Under these conditions only very 
minute differences could be detected in the amount of light given 
by different oxides and mixtures, but it appears doubtful whether 
the very high temperature of the Bunsen flame was really attained. 
It has occurred to the writer that very high incandescence could be 
produced by enclosing mantles in a vacuum tube and subjecting 
them to bombardment by means of cathode rays, when the mantles 
would not be in contact with anything except the cathode rays 
themselves, and the comparatively small amount of residual gas that 
remains in the tube at the requisite high degree of exhaustion. 

Since the date of Sir William Crookes's early researches it has 
been known that a very high temperature could be produced in a 
body racc at the focus of the convergent rays from a concave 
cathode. In this manner Crookes melted platinum and glass, and 
brought carbon wool to bright incandescence, The writer has made 
many experiments on this subject, using, instead of the interrupted 
continuous currents employed by previous investigators, alternating 
electric currents, which appear to have many advantages for this 
purpose. At the Royal Institution, in February, 1898, the writer 
showed that very brilliant incandescence could be obtained fora 
short time in a small block of lime, placed in a suitably exhausted 
tube midway between two concave electrodes, connected to an 
alternating electric supply at about 6,000 volts pressure, and in June, 
1898, at the Royal Society, he exhibited in action a similar arrange- 
ment, but with the block of lime replaced by a flat plate of thorium 
oxide. In this case the concave electrodes were of such a curvature 
and were placed so far apart, that the two sides of the thorium plate 
in each case intersected the diverging cone of cathode ravs. Under 
these conditions, nearly a square inch of the thoria surface on each 
side of the plate became highly incandescent, and a very powerful 
light was obtained for some minutes at a time, but only at a critical 
and highly unstable degree of vacuum. 
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The writer has now applied this method to the investigation of 
the comparative luminosity of different mixtures of the rare earths. 
One form of the tube employed was constructed as shown in the Figure, 
where C, C' are two spherically concave discs of aluminium 1:125in. 
diameter, and 6in. radius of curvature. These electrodes are placed 
about 7in. apart, and were connected to the secondary terminals of a 
10in. Rubmkorf coil, the primary of» which was supplied through a 
variable resistance, with alternating electric current at 100 volts 
pressure from the main. "The tube was connected through a drying 
tube, containing phosphorous pentoxide to a pair of Toepler pumps, 
and also to a McLeod gauge. The mantle MM to be experimented 
upon was mounted on a platinum wire frame and placed between 
the two electrodes, so that as the electric current alternated, and each 
electrode became in turn cathode, the mantle was subjected on alter- 
nate sides to cathode ray bombardment. The curvature of the elee- 
trodes was such as to give almost parallel beams of cathode rays, so 
that a considerable ring shaped, and slightly hollow, area on each 
side of the mantle was subjected to the rays, and could be brought to 
high incandescence. 

A preliminary experiment was made with a mantle of asbestos, 
powdered over in patches with pure thorium oxide. With this it was 
founa that at a suitable degree of exhaustion, the patches of thoria 
became brilliantly incandescent, with an inteusity of cathode rays 
that made the asbestos barely red hot. Experiments were next made 
with mantles consisting entirely of thoria and ceria, both separately, 
and mixed in different proportions. ‘These mantles were prepared 
in a similar manner to tlie Welsbach incandescent gas mantles, by 
saturating a carefully purified cotton fabric with ammonium nitrate 
of thorium and cerium, and then burning out the cotton. Very 
thick and closely-woven cotton lamp wick, freed from foreign matter 
by treatment with caustic soda, hydrochloric acid, and ammonia was 
einployed in place of the thin fabric usually used, so that the resulting 
mantle, after burning out the cotton, was very close in texture, and 
fully O 2in. thick. This was found necessary, as otherwise some of 


the cathode rays passed through the mantle and melted the opposite. 


aluminium electrode. 


In order to obtain accurate comparisons between pure oxides and 
different mixtures, the mantles were made in patchwork, each 
complete mantle being made up of two or four sections, separatel 
impregnated with different solutions, and then sown together with, 
impregnated cotton before being burnt. The mantles were so 
mounted in the vacuum tube that the cathode rays impinged equally 
upon the portions that consisted of different mixtures, so that an 
equal amount of energy was imparted to each sample. With a 
compound mantle prepared in this way, composed one-half of 
pure thorium oxide, and the other half of a mixture of 99 per cent. 
thorium oxide plus 1 per cent. of cerium oxide, it was found after 
exhaustion that on starting the cathode discharge the thoria plus 
ceria heated up to incandescence more rapidly, and, on stopping the 
discharge, cooled more rapidly than the pure thoria. Further, when 
at full incandescence and observed through a dark glass, the thoria 
plus ceria was slightly more luminous than the pure thoria, though 
the difference was very small, probably not more than 5 per cent. 
Owing to the difficulty of maintaining a constant vacuum, accurate 
photometrical measurements were not possible, but the amount of 
light under favourable conditions was roughly estimated at, at least, 
150 c.p. per square inch of incandescent surface, this being obtained 
with an expenditure of electrical energy in the secondary circuit at 
about 8,000 volts pressure of approximately 1 watt per candle. The 
amount of exhaustion suited to give the best results varied with the 
dimensions of the tube and the conditions mentioned below, but was 
approximately about 0:00005 atmosphere, the maximum luminosity 
being obtained when the dark spaces of the two cathodes just crossed 
at the centre of the bulb. Owing to the large amount of gas 
occluded by the mantle, a proper degree of permanent exhaustion 
was very difficult to arrive at, and required continuous pumping for 
many hours with the cathode rays turned on at intervals. Even 
then the conditions of maximum luminosity were exceedingly 
unstable, owing to the further liberation of occluded gas on the 
one hand, and on the other to the rapid increase in the degree of 
exhaustion owing to absorption of the residual gas by the electrodes. 
That such absorption probably took place in the aluminium eleetrodes, 
and not in the mantle, was demonstrated by other experiments with 
a tube in which there was no mantle, but only two electrodes of 
aluminium wire. 

After the cathode raya had been allowed to bombard the mantle for 
a short time, the latter was found to have become discoloured where 
bombarded. That portion which was composed of pure thoria 
became dark blue, while the thoria plus ceria became brown. This 
effect, which appears to be analogous to those observed by Goldstein 
with lithium chloride and sodium chloride,* seems to be due toa 
partial reduction of the oxides by the cathode rays. The admission 
of a very minute quantity of air to the tube while the cathode rays 
are acting on the mantle, and the latter is in parts incandescent, 
causes the discolouration to disappear instantaneously on the incan- 
descent but not upon the cool portions, probably by re-oxidation of 
the partially reduced oxides, while the discolouration also slowly 
vanishes in a day or two with the mantle cold if the air at ordinary 
atmospheric pressure is admitted to the tube. By continuing to 
bombard the mantle with cathode rays, and alternately allowing the 
vacuum to increase and letting in small quantities of air, the 
discolouration can be made to 1 and to disappear over and over 
again as often as desired. At the moment of admitting the air the 
amount of light was found momentarily to increase, this being 
probably due to the increased temperature due to the re- oxidation of 
the partially reduced oxides. " A 

After repeating this process of letting in small quantities of air, 
and allowing them to be absorbed, several times, it was found that 
the degree of exhaustion which gave the maximum incandescence 
had altered from 0:000047 to 0:000112 atmosphere, as measured by 
the McLeod gauge. Similar effects were obtained with a tube 
containing no mantle, but only aluminium wire electrodes, the 
inference being that some change takes place in the residual gas 
which renders it less conducting. 

At a higher degree of exhaustion than that which produced incan- 
descence of the mantle, the pure thoria was found to fluoresce blue, 
and the thoria plus ceria with a yellowish light. The fluorescence 
in each case was much less bright when the oxides were white than 
when they had become discoloured by previous bombardment. 
With very high exhaustions the thoria plus ceria fluoresced the more 
brightly ; at lower exhaustions the pure thoria gave the brighter 
fluorescence. 

On the suggestion of Mr. W. Mackean, the tube was pumped up 
to a very high vacuum and oxygen admitted. A similar experiment 
was made with hydrogen, the tube being completely filled with the 
gas, and then pumped to the proper degree of exhaustion. Though 
at low exhaustions, these gases gave distinctive appearances to the 
discharge in the tube, no difference in the behaviour of the mantles 
with them and with air could be detected when once the vacuum 
reached the degree required for producing incandescence of the 
mantle. Further experiments were made with a similar tube 
containing a compound mantle made up of four sections, composer a8 


* Wied. Ann., 1895, No. 54, p. 571. 
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follows 5 ceria, (2) pure thoria, (3) 50 per cent. thoria 50 
cent. ceria, (4) 99 per cent. thoria I per cent. ceria. With an 
intensity of cathode rays that gave a brilliant light with Nos. 2 and 
4, Nos. 1 and 3 were faund to give practically no light, becoming 
barely red hot; while, as before, No. 4 waa found to give slightly 
more light than No. 2, and to heat up more rapidly and cool more 
apiy than the latter. 
ese experiments show that thoria and ceria, both alone and 
mixed, behave quite difierently when heated by cathode ray 
bombardment than when heated in a Bunsen flame. In the latter, 
99 per cent. thoria plus 1 per cent. ceria gives many times as much 
light as pure thoria alone, while, when incandesced by cathode rays 
of equal intensity, the difference, though in a similar direction, is 
exceedingly small. Again, in the flame pure ceria gives just about 
the same amount of light as purethoria, while with a given intensity 
of cathode ray bombardment thoria gives a brilliant light, while 
 ceria gives practically none. 

In arriving at any finally satisfactory theory of the luminescent 
properties of the rare earths, these results with cathode rays, which 
differ Vesp from those obtained by other methods of heating, 
will require to be taken into account. I am indebted to the courtesy 
of the Welsbach Incandescent Gas Light Co. for the samples of the 
rare earths with which the above investigations were made; also to 
the assistance of Mr. J. C. M. Stanton and Mr. H. Tyson Wolff in 
carrying out the experimenta. 


ELECTRICITY WORKS ACCOUNTS. 


Southport Municipal Electric Supply Works. 


. Very gratifying indeed are the figures which we are able to 
jublish this week anent the progress and position of the 

outhport undertaking. Not only in respect of output, but 
also in the matter of costs and financial results, there have 
been great improvements effected during the year under con- 
sideration, which ended on March 31 last. The following 
table gives some interesting figures relative to the history of 
the undertaking :— 


sf = 5 Daa e 3T "m | nE 
Ter to. e f 232222283 £3 Foy 222s 
AR cg G SS Ss $5 Rew aga 
l— | Ere mou S M | ii 
March 31, 1896 135 10,4 3 81,521:£36,700 | 375 161 
March 31, 1897 225 16,671 94,420 151,095 49,282 375 257 
March 31, 1898 338 26,012 85,213 , 291,277 63,057 675 404 
675 591 


March 51, 1899 533 36,147, (8,545 501,005 76,104 


Since March, 1897, the number of consumers have increased 
from 338 to 588, while the lamp connections foreshadow a 
flourishing current year, the total showing an increase of no 
less than 39 per cent. As compared with the preceding year 
the output at 589,850 units sold indicates an increase of 56:6 
percent. The plant capacity having remained constant, the 
units sold per 8 c.p. lamp capacity have risen from 17:8 to 
27:9. The load factor has also risen slightly, viz., from 106 
to 11:4 per oent. It will be seen that the average price 
per unit supplied to the public lamps comes out at 2:28d. last 
year, as compared with 2:36d. in the preceding year, and that 
the price obtained per unit supplied to private consumers 
averages 4:07d. in 1898-9, as against 4:59d. in 1897.8. 

We learn from the engineer's report that superheaters have 
been fixed to the two new boilers which during the year have 
been added to the four alroady installed in the boiler room. 
To the use of these superheaters and economical plant, to the 
improved load-factor and to careful firing is attributed the 
drop in the fuel cost per unit from 0:4d. to 0-82d. in spite of 
an increase of nearly 5 per cent. in the price of the coal used. 
This figure for the fuel item is quite among the lowest attained 
where coal is used, and is less than half the average per unit 
obtained in municipal concerns of similar output in 1897. 
The wage item is another point where a score towards economy 
has been effected, this charge having been reduced from 0-6d. 
to 0-41d. per unit. 

Works costs at 1:13d. are among the lowest in the kingdom, 
irrespective of output; and the total costs at 1:56d. are below 
n average in 1897 of stations of similar output by about 

8 .* uy "en os 
* The working profit is represented by £5,561; or 8 per cent. 
of the mean capital expended—a substantial advance upon 


1 


ar. 
‘Huddersfield (Municipal) ..Mar, 25, 149% 


the 6:24 per cent. of 1897-8. The interest charge has been 
met by a payment of £1,920, while £1,618 has been allocated 
for the repayment of loans. Of the balance of £2,028, £208 
was absorbed in the wiping off of a capital sum disallowed by 
the Local Government Board, and £1,204 was written off in 
respect of capital rendered idle through sale of old plant. 
The remaining £620 has been appropriated in aid of the rates. 

The erection of a 600 kilowatt plant is now in progress 
which, when completed, will raise the generating capacity of 
the station to 1,150 kilowatts. Additional superheaters are 
also being installed. From the 1st of this month a reduction 
in the price charged will come into operation, under which the 
maximum rate will be 6d. instead of 7d. per unit. 


South Shields Municipal Electric Supply Works. 

In our second table we give an analysis of the first and 
second years of working of the South Shields undertaking, 
supply having commenced in September, 1896. The station 
has a generating capacity of 615 kilowatts, the capital expendi- 
ture up to March 81 Jast having been £58,699, or at the rate 
of £95:4 per kilowatt. 

Soon after starting the concern was embarrassed by the 
non-delivery of the necessary plant to meet the demand on the 
station, with the result that the normal increase in the lamp 
connections was checked for some time. This is partly the 
reason why the output for 1898-9 shows such an excess over 
that of the preceding year—being no less than 149 per cent. 
higher. During the year 187 additional consumers were 
secured, thus raising the total to 277 and the lamp connections 
from 6,190 to 17,151 8 c.p. lamps, or 172 per cent. 

Under the Wright tariff system, with 7d. per unit for 
the first hour and 3d. after, the revenue from private con- 
sumers averaged 4°45d. per unit. The price obtained for 
public lighting averages 2:58d. per unit supplied to this use. 

For a concern of this size in its first year the total costs at 
4°45d. in 1897-8 was not at all a bad beginning, but last year 
such a reduction has been effected in the costs that they are 
now, at 2:4d, well below the average at the output of 
300,000 units per annum. Works costs, also at l:6d., are 
something like 0:4d. below the average at the output. The 
engineer is to be congratulated on having 80 soon reached the 
low fuel charge (at the output) of 0°46d. per unit. 

The working profit made was £2,150, representing 4:3 per 
cent. of the capital. This is a great advance upon the 0-42 
per cent. of 1897-8. After satisfying the interest charges of 


41,466, and putting by £1,566 for redemption of debt, the 


deficit to be met by the rates is £882. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts bave appeared :— 


Aberdeen (Municipal)...... Jan, 6, 1899 Kensl'gton & Knightsbr' (Co.) Mar. 8, 1809 
Ayr (Municipal)............ Nov. 11, 1895! Kingston - upon-Hull (Mun.) June 9, „ 
Bediord (Municipal) May 19, 1899 Kingston-on-Thames (Mun.) Ap: il 21. „ 
Belfast (Municipal Sept. 23, ,, | Lancaster (Municipal). Oct. 21, 1898 
Birmingham (Company)....Dec. 16, ,, | Leeds (Company) .......... Mar. 8. 1800 
Black pool (Municipal) ....Oct. 7, , Leicester (Municipal) ......Jan. 20, „ 


Bournemouth (Company) ..April 28, ,, | Leyton (Municipal) ........ Sept. 23, 1893 
Bolton (Municipal) ........ Dec. ; S sil de (Municipal). June 9. 189 
Bradford (Municipal) ......April 14, 1809 Manchester (Municipal). . . . July 99, 1803 
Brighton (Municipal) ......May 12, , | Newcastle and District (Co.) Dec. 2, 


Bristol (Municipal) ........ July 29, 1898 Newcastle-upon-Tyne(Co.) April 14, 1899 
Burnley (Municipal) ...... Sept. 16, ,, Northampton (Company) ..April 15, 1898 
Burton-upon-Trent (Mun.) April 21, 1899 Norwich (Company)) Dec. $89, 

Bury (Municipal) .......... Nov. 25, 1808 Notting Hill (Company) . . Mar. 17, 1999 
Cambridge (Company)...... Mar. 10, 1899! Nottingham (Municipal) . Oct. 9», 1808 
Cardiff (Municipal) ........ Jan. 6, „„ Oldham (Municipal)........ Nov. 18, ,, 
Charing Cross (Company) . Mar. 17, „ | Oxford (Company) ........May 19, 1599 
Chelsea (Company) ........ Mar. 31, „ | Pontypool (Company)... . . May 5, „ 
Cheltenham (Municipal)... . Oct. 7, 1898 Portsmouth (Municipal). . . . Nov. 4. 18.8 
Chester (Municipal) June 23, 1899 Preston (Company) ........ Oct 28, ,, 
City of London (Company) .. May 12, „ | Reading (Company) ) Sept. 16, ,, 
Clerkenwell (Company) . . . Mar. 18, 1898 Richmond (Company) ) Mar. 4, „ 
Derby (Municipal) ........Dec. 9, „ Scarborough (Company) . . . April 1, „. 
Dewsbury (Municipal) Nov. 95, „ St. James & Pall Mall (Co.) .. Feb. 24, Ice 
Dover (Company) ........ June 2, 1809) St. Pancras(Vestry)........ May 28, „ 
Dundee (Municipal). . . . . . Nov. 4, 1898 Sheffield (Company) Dec. le, 1595 
Eastbourne (Company) . . . July 22, „ | Shoreditch (Vestry) ) May i, ,. 
Edinburgh (Municipal) . . . Oct. 14, „„ Southampton (Municipal) ..June 8, „ 
Exeter (Municipal) ........ Aug. 6, „„ | Southport (Municipal). Dec. 23, ,, 
Glasgow (Municipal) ...... Aug. 12, ,, | Stafford (Muuicipal)........ Oct. 2). „ 
Guildford (Company) ...... May 5,1599; Sunderland (Municipal)....Aug. 19, ,, 
Halifax (Municipal)........ Nov, 18, 1808 Taunton (Municipal) ......June 16, 1599 
Hammersmith (Vestry) . . May 26, 180 Tunbridge Wells (Mun.) ..July Zr, 18 
Hampstead (Municipal) ....Sept. 9, 18083] Walsall (Municipal)........June 23, 1899 
Hanley (Municipal) ........ April 28, 1800 Wandsworth (Company) . iar. 1&, 1898 
Harrogate (Municipal) ... Dec. 30, 1899 Westminster (Company) ..Feb. 24, 1599 
Harrow (Company) ........ June 16, 1599! Whitehaven (Municipal) ..Dec. 2», 188 


Hast'gs & St. Leonard's (Co.) April 29, 15:5; Windsor (Compauy)........ Dec. 30, „„ 
H use - to- UW useCo.(K'ns gt'n) Mar. 31, 1890 Wolverhampton(Municipal) June 30, 1809 
Hove (Company) Woolwich (Company) ...... Jau. 13, „ 

Worcester (Municipal) .. April 7. ,, ^" 
Yarmouth (Municipal -- June 17, 1598 


0, 31 


Islington (Vestry) .. . . . . . June 24, „ 
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| = SOUTHPORT, SOUTH SHIELDS. 
Undertaking Worked by . e Southport Corporation. South Shields Corporation. : 
Date of Commencement of Supply... FFF November, 1894 September, 1890. [distribution, 
System of Supply |... . . . ... eene Alternate-current transformers in sub-stations || Alt.-curr. trans. sub-stations with 2. wire 
Chief EnginceeuN‚r- ũ . C. D. Taite. Joseph A. Jeckell. 
YEAR ENDED MAR.31,1898. | MAR. 31,1899. || MAR. 31, 1898, | MAR. EN 1899. 
QUANTITIES— 
Unita generated |... eee . . . . . . „ . | 153,538 391,637 
„ BOLD (TOTAL) ............ ONT Tee ee 123,901 308,108 
„ Bold to consumers ............... . e | 82,172 200,808 
» sold for public lighting, | —Ó—— | 41,729 107,300 
„ used on works . . . . . . . 6,487 11,268 
UNITS SOLD PER 80.P. LAMP CAPACITY ............... 9:56 16˙⁰ 
Maximum supply demande li . . vi 127 323 
Number of public lamps T———— ( 2 *** 32 are, 128 glow? 63 arc, 243 glowe 
Number of consumers ....sssesesesssassssres oosa —— 90 277 
Connections to mains in 8-c.p. lamps ..................... 6,190 17,151 
OAPACITY OF PLANT IN 8-0.P. Laus. 12,960 19,200 
CAPACITY OF PLANT IN KILOWATTSB..................... 415 615 
Per kilowat Per kilowatt Per kilowatt : w 
OAPITAL— . Total | “capacity. | ret. | Capacity. |] Tt | capacity. | Total |" Capacity. 
AUTHORISED (TOTAL) ...... £58,822 | £871 | £80,000 | £119 £46,323 | £112 | £58,323 | £948 
Loan (including Debenture charges). . 58,822 871 80,000 119 46,323 112 58,323 94:8 
=e (TOTAL) nieto oas asin 60,973. 90:3 68,822 102 38,213 920 57,176 930 
Loan (including Debenture charges). . . 58,820 871 68,822 102 58,213 92:0 57,175 93:0 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... pm x: 11,178 166 8,110 195 1,148 187 
Share (unissued) ..........—.... eere — — — = — — . — ii 
Share (uncalled) ..............- eene — — as = = Ša - zs 
Loan (including Debentures) )))) . — — 11,178 16:6 8,110 19:5 1,148 1:37 
REPAID (TOTAL) .........eeeeeeeeeeee nennen nnne rennen 3,010 4°46 4,636 687 — — 25 0:04 
BESERVE OR SINKING Hrn. esen. P" 74 o110; — — 1,605 3'87 2,971 483 
DEPRECIATION Upd. — — — — EAE m = == 
BXPENDED (rorAtr . 63,057 93:8 76,104 1 41,272 99°5 58,699 95:4 
Lands and buildinggg BA 12,701 | 18:8 11,0939 16:4 8,831 213 10,090 16:4 
%%%ö% Wm a a a 28,551% 42'8 34,566? 51:2 20,146 48:4 50,885 50:2 
MIN. (ooo E Loa ee ene ³ 20,525 301 26,425 39:2 11,974 28:8 17,404 283 : 
Miscellan eo In ena en ER Pex So EE Eri 2. 1,479 2:19 1,412 0'21 321 0:774 321 0:522 
BALANCE OP CAPITAL Abbo .. .. . . . . ... -2,084° ! -309 — — -3,059 -737 |! - 1524?! -248 
REVENUE- %%% ⁵ ̃ ̃ ff ̃ ñ Aaa tel a 
Pio] ge o £6,687 4203d. | £9,383 3°820d. £2,441 4'128d. 231 5˙075d. 
Revenue from supply % ⁵ͤ—̃:W Uy RE QU VERD 5,665 3°610d. 8,502 3°460d. 1,615 3°124d. 3,740 2:9 25d. 
ii MOters, &.. 6 66 88666 150 0:083d. 29 0:0124. 46 0:0894. 100 0:0784. 
i public lighting . 840 0°536d. 840 0:342d 778 1:506d. 1,386 1:804. 
3$ sale of 1 oe CC 12 0 008d. — — — — — — 
e 42 0:0274. 12 0°005d. 5 0:010d. 6 0:005d 
EXPENDITURE OUT OF REVENUE 
TOTAL OONTE Loire ( IP ei rea £3,164 2017d. | £3,822 1:556d. | £2,297 44b0d. | £3,081 2°400d.. 
Wonne... 2,337 1 490d. 2,771 1 129d. 1,437 2784d. 2.075 1616d. 
Generation of electricity j . . . 1,887 1-208d. 2,2 O91 4d. 1,875 2-663d. 1,743 1:958d. 
` Fuel (including re S/ ͤ ⁰ E 626 0°399d. 781 0°318d. 547 0°672d. 585 0°456d. 
i Oil, waste, water, store é 141 0-090d. 222 0:090d. 123 0°238d. 230 0°179d. 
Wages at station UI Eté4é%é⁊.õ' 946 0°603d. 1,002 0:4084. 816 1:580d. 752 0°586d. 
Repairs and maintenance at station.... ..... .... 173 0°110d. 238 0:097d. 89 01724. 176 0°137d. 
Distribution of eleotrioi( ꝛęĩmWyg Uw q. m 0:121d. 264 0*108d. ó 0*010d. 26 0:020d 
Wage ES Dow 4 0:0264. 134 0-065d. : ; 
Repairs, renewals of mains, &o. — ——— 149 00954. 129 00534. j 2 Apy i bi 
Publio lighting g HH HHH E A q . 261 0" 166d, 263 0*107d. 57 0'1 10d. 306 0'238d. 
Pun Iu. Mee m 219 0:140d. 202 0:082d. 56 0:108d. 306 0:2384. 
Nn. 8 42 0°027d. 61 0°025d. 1 0˙00 2d. m = 
MANAGEMENT AND PROPERTY OHARGES............. 827 | 0527da. 1,050 | O428d. 860 | 1665da. | 1,006 | 0784d. 
Rent, rates, can 187 0°119d 276 0'112d. 152 0:295d 153 0:119d. 
ana a RE eR AS EN Ente reh des 640 0: 408d 774 0:31ód. 708 1:37 1d 853 0*66.4d. 
%%%%é§ͤ§Ä% mxxßxßxßxß E MU e eodaae TU. 360 0°230d 437 0°178d. 518 1:004d 586 0:456a. 
Stationery, ggg 82 0:052d 102 0-042d. 46 0:0c8d. 39 0:030d. 
Establishment charge eese 186 0°119d 143 0:0584. 101 0:196d 157 0:1224d. 
Lew charges, &c. .........eeceeeeeeeenee . ã 124 0:008d 92^ 0:0374. 43e C-083d. 71* 0:055d 
o mean 7 to mean to mean 
PINANOIAL RESULTS— Total | eap.exp ded] Total. 5 al Tota. — 9 8 Total. cap. exp'nded 
WORKING PROPIT POR YEAR ....... eese £3503 | 6 24x | £5561 | 800% |) £144 | 0420% | £2150 | 430 
Zaum carried to Depreciation Fund — | — [ — — — 
Sum carried to Reserve or Sinking Fund ......... 1438 | 2:557 1,613 232% 921 209% 1,566 3137 
Net interest on loans (incl. Debenture charges) 1,416 | 2:517, 1,920 27167, 899 2:627, 1,466 . 293% 
BALANCE FROM LAST ACOQUNT ................ssssuss | 0945; m — — 126 2127; E = 
BALANCE AVAILABLE FOR DISTRIBUTION, e : = = SOS "mp 
i bende E EE ON | ? £0.24 701% SS e 1777 
QRDINARY DIVIDEND PPP p) . — = = = 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 9417, 59% 
"Expenditure per kilowatt capacity 8 £5. 10s. 10d £5. U . 24d. 
REVENUE PER KILOWATT OAPAOITY .................. £5 gre 2d. £8. 10s. 04d. 
Expenditure per 8-c. lamp capacity | 38. 24d. 
REVENUE PER 8-C.P. LAMP CAPACITY .................. 5s. bid 
REVENUE PER 8-C.F. LAMP CONNECTED ................ is 100d. 68. 14d 
Price charged for lighting, per unit ....*.................. 74. to 2d.* a us E e 7d. to dd. 7d. to Sd. 
Price charged for power, per unit........................... 4d. / 6d. to 24.7 | 2d. 24d. 
Price charged for public lighting ........................... £20 per arc, per ann. I £20 per arc, per ann. By contract By contract. 


— —— — — ae mE. deep. goce deci mee — — 


SOUTH SHIELDS.- _KEMARKS—a 16 c. p. 
b Over-expeuded. c To iusurance, &c. 
d Met by general district rate. e General 
district rate contributes EI. 166, thus 
wiping out this deficit and leaving A 
f On Wright system with 


SOUTBPORT.-- REMARKS—a Includes £2, 080 value of lands appropriated for electrical purposes and £78 from sundry 
sales. 6 Includes EI, 412 on street arc lamps. c Over-expended. d To insurance, e By maximum demand system. 7d. for 
first hour, 4d. per unit for second hour, 2d. after; subject also to 5 per cent. discount for cash within a month. f Or by 
maximum demand system. 9 Being expenditure on buildings only. h Includes £90 to cooking apparatus, £10 Rank com- 
mission, £37 to insurance and £25 law expenses. i Appropriated thus :—£620 in aid of rates, £203 to wipe off (capital) sum 
disallowed by Loca! Government Board and £1,204 written off in respect of capital rendered idle by loss on sale cf old . balance of £284. 


plant. j Maximum demand system, one-hour scale. one-hour scale, 
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ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS. By J. 
ELTeN YouNG, M. I. E. E. Price 108. 6d., post free; abroad 11s. 

THE STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING. By 
Messrs. H. K. C. FISHER and J. C. H. DARBY. Price 6s. net; abroad, 6s. 3d. 

BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH. Edited 
by C. E. S. PHILLIPS. With an introduction on the history of Crookes Tube and 
Röntgen Ray work, and a chapter giving Practical Hints” on the subject. 

THE POTENTIOMETER AND ITS ADJUNCT8. By W. C. FisHkER. 
Price 6s., post free. 

LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS. By F. C 
RAPHAEL. Price 5s., post free. 

MOTIVE POWER AND GEARING. By E. TREMLETT Carter. Price 
12s. 6d., post free. 

SUBMARINE CABLE LAYING AND REPAIRING. By H. D. WILKIN- 
SON, Price 128. 6d., post free. 

ELECTRICAL LABORATORY NOTES AND FORMS (Elementary and 
Advanced) Arranged by Dr. J. A. FLEMING, M. A., F. R. S. Printed particulars 
on application. 

ELECTROMAGNETIC THEORY. By OLIVER HEAVISIDE. Vol. I. Price 
128. 6d., post free 188. Vol. II. Now y. Price 12s. 6d.; post free, 13s. 
THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND 
PRACTICE. By Dr. J. A. FLEMING, VOL. I—THE INDUCTION OF 
RLECTRIC CURRENTS. NEW EDITION. Price 128. 6d., post free. VOL. II.— 

THE UTILISATION OF INDUCED CURRENTS. Price 128. 6d., post free. 

ELECTRIC LAMPS AND ELECTRIC LIGHTING. By Prof. J. A. 
FLEMING, M. A., D. Sc., F. R. S. 98 original illustrations, price 7s. 6d. 

MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prof. 
J. A. EWING, M.A. Price 10s. 6d., post free, Also in German, 8s. 6d: post free. 

ELECTRIC MOTIVE POWER, By A. T. SNELL. 10s. 6d. post free. 

THE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretical 
and Practical) By Dr. GEORGE GORE. Price 10s. 6d., post free. 

ELECTRO-CHEMISTRY. By Dr. GEOndE Gore. Price 2s., post free. 

PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E. KENNELLY 
and H. D. WILKINSON. Price 68. 6d., post free. 

DRUM ARMATURES AND COMMUTATORS (Theory and Practice). By 
F. M. WEYMOUTH. Price 78. 6d. post free. 

THE INCANDESCENT LAMP AND IT8 MANUFACTURE. By GILBERT 
S. RAM. Price 7s. 6d., post free. 

.A POCKET BOOK OF ELECTRICAL ENGINEERING FORMULZE. By 
W. GEIPEL and II. M. KILGOUR. Price 7s. 6d. net, post free 7s. 9d., abroad 88. : 
large-paper edition, 12s. 6d., post free. New edition in the press. 

“YHE ELECTRICIAN” PRIMERS. In Two Vols. Paper covers, 2s., 
port free 2s. 2d. each; strong cloth 2s. 6d., post free 28. 9d. each. Single 

rimers 3d., post free 34d. 

WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPACE WITHOUT WIRES 
BY ELECTRIC WAVES. By Dr. O. J. LODGE. Enlarged Edition. Price 28. 6d. net. 

A DIGEST OF THE LAW OF ELECTRIC LIGHTING, TRACTION, &c. 

A. C. CURTIS-ITAYWARD, B.A. Price 3s. 6d., post free. 

THE MANUFACTURE OF ELECTRIC LIGHT CARBONS. A Practical 
Guide to the Establishment of a Carbon Manufactory. Price 1s. 6d., post free. 

THE STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS. 
Edited by W. W. BEAUMONT. Price 38. 6d., post free. 


FULL CATALOGUE POST FREE ON APPLICATION. 
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“ ELECTRICIAN” SERIES FORTHCOMING BOOKS. 


THE TELEPHONE.—By Dans Selam and F. C. RAPHAREI, 


5 5 Tx on this subject will shortly be published 

ringing the theory and practice of the Primary Battery up to date, 

The book will be fully illustrated. j 

SECONDARY BATTERIES.—By E. J. Wape. Fully illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. 


“THE ELECTRICIAN" WIREMAN'S POCKET-BOOK.—Edited by F. C 
RAPHAEL, “The Electrician " Company will shortly publish a valuable 
pocket-book for the use of those engaged in wiring work, both external 
and internal. 


CARBONS FOR ALL ELECTRICAL PURPOSES.—By FRaNOIS JI. A work 
will shortly be published dealing fully with the manufacture of 
carbons for all electrical purposes, The book will illustrate the 
machinery and apparatus used in carbon manufacture on the Continent 
and in America, and will give the latest practice in this important 
subject. 


ELECTRIC ARO.—By Mrs. Ayrton, This work will shortly be 
published, and will contain an historical sketch of the early experi 
ments on the electric arc, as well as the important results of recent 
research, 


SPECIAL NOTICE. 


NOW READY.—Vol XLII. of ‘Tae Exxcraiciux” bound in 
strong cloth. Price 17s. 6d., post free 18s. 6d. Also ready, Cases for 
binding. Price 2s., by post 2s. 3d. 

A complete set of the Second Series of THs ELECTRICIAN," can now be 
supplied. These sets are very scarce, and early application should be made. 


THE POWER LOAD. 


Notwithstanding ingenious phase-shifting devices for adapt- 
ing single-phase alternating currents to motor driving, the 
majority of central station engineers despair of obtaining a 
good day load, so long as they are in a position to supply elec- 
trical energy only in this form for power purposes. We discussed 
the question of combined lighting and traction stations in 4 
leading article a fortnight ago; but, even in districts in which no 
traction load is to be expected, the motor load can no longer 
be ignored. Since the maximum permissible ** declared " pres- 
sure has been increased to 250 volts, continuous-current distri- 
bution has naturally been employed to a still greater extent 
than previously; for the increase of the line pressure to 500 
volts renders this system economical in many cases where 
scattered consumers or an eccentric ‘ central station would 
have led, a few years ago, to the unhesitating choice of an 
alternating-current system of supply. Yet a number of 
alternating current supply stations exist, and even if 4 large 
proportion of these flourish on their lighting load at present, 
their engineers must face the fact that a power supply will be 
expected from them before long, and they must determine 
what will be the most economical way to meet it. We have 
already one instance in this country, in which circum- 


stances—a network of electric tramways, to wit—have 
induced the owners of the electric supply works 
replace their alternating with a continuous current 


system. Other station engineers who have no tramways 
to supply are not going to the same extreme as Bolton, but 
are yet putting in continuous-current plant and an additional 
network of mains solely to meet the power load, which cannot 
so conveniently be dealt with from their alternate-current 
bus-bars. No doubt some of these will extend their lighting 
system on the continuous-current network also, and wil 
finally arrive at a time when the alternating system is but à 
small proportion of the whole and can be done away with. On 
the other hand, single-phase alternating-current stations 
continue to be erected, even if at a much slower rate than 


THE ELECTRICIAN, JULY 7, 1899. 977 


heretofore. It may be argued that the motor load 


is invariably of a nature to affect deleteriously the 


pressure at the lamps if the same network is employed 
both for power and lighting, and that as an independent set of 
mains 1s, therefore, required for each purpose, these may just 
as well be fed from independent machines. But even then it 
is an advantage to have but one type of machine in the 
station, although independent bus-bars would probably be 
employed in such a case, and the pressure on the motor 
circuit not regulated to such a nicety as on the lighting 
network ; and there is, again, the advantage of being able to 
parallel the two networks during the hours of small lighting 
load. There is also the point to be considered that, for a 
multitude of purposes, motors are required of such size that 
they may well be connected to the lighting network; and in 
reply to this it may be argued that for such small motors the 
existing single-phase patterns might suffice. 

It will be seen, therefore, that the question of how existing 
alternating current stations are to supply a power load, just 
as the question of the advisability of combined lighting and 
traction stations, depends on local conditions, and is not 
capable of being settled by a hard and fast rule. Before 
leaving this subject we would point to a way the difficulty 
has been solved in some cases in the United States. It is by 
changing over from single-phase to two-phase distribution. 
This has the advantage of utilising the existing transformers 
and network; and the extra pair of mains that have to be 
laid to take half the load may be regarded as extensions 
which would be required in any case sooner or later. The 
advantage of high pressure feeders is retained, and on the 
whole two-phase motors, in spite of their power-factor, are 
probably more suitable than continuous current ones 
when connected to public supply mains, as they 
require less attention on the part of the consumer, 
A great disadvantage of alternating current systems, viz., waste 
of energy in transformer magnetising current, remains on the 
other hand, however much it may be diminished by suitably- 
placed sub-stations and properly designed secondary networks. 
Nevertheless, when from economical considerations a complete 
change from alternating to continuous current is likely to 
remain excluded, and a traction load is not anticipated, there 
appears to be much in favour of a four-wire two-phase 
distribution, as compared with the use of single-phase 
alternating eurrent for lighting, and continuous current for 
power; and English engineers might do well to lay aside their 
prejudice against two and three-phase work (a prejudice often 
merely the outcome of ignorance), and consider the system on 
its merits, 


THE VOLTA CENTENARY. 


The celebrations in honour of the centenary of the discovery 
of the Voltaic pile at Como, which have just terminated, were 
conducted on a much more gigantic scale than had been 
anticipated by those who had the good fortune to participate 
in them. They extended over a period of three weeks, four 
days of which were spent at Como and three at Milan. The 
delegates were afterwards entertained at Bologna for a couple 
of days, and a similar period at Florence, from where they 
proceeded to Rome, nearly a week beiug the extent of their 
sojourn in the Eternal City. Some of them pursued their 
travels still further, a French contingent going on to Naples, 
while others made their return route ria Venice and Verona. 
The majority, however, travelled by Pisa and Genoa to Milan, 
from whence they took divers courscs towards their respective 
homes. 

The importance of the event would appear to have been 
appreciably realised by most countries, and the delegates 


generally were thoroughly representative of the telegraphic 
and electrical professions. It was, however, a peculiarly 
significant sign of the times, and indicative of the condition 
of the countries, that neither Russia nor China was repre- 
sented, and none less regretably suggestive was the fact that 
while Germany and France had each a worthy delegation 
of between 40 and 50 members, many of whom were among 
the foremost electrical authorities of the day, Great Britain 
had only a paltry half-dozen! The recognition which the 
British postal authorities extended to the celebrations simply 
amounted to the granting of special leave of absence for a 
fortnight to six representatives for the purpose of attending 
these functions, and as showing the acumen displayed in 
the selection of the six men from the list of applicants it may 
be pointed out that only four of them deemed it worthy 
to take advantage of the facilities offered. In striking 
contrast to this lethargic indifferonce on the part of the 
British telegraphic service was the action of other countries. 
The Italian representatives were afforded permission to travel 
all over their railway systems, to the scenes of the celebra- 
tions, while similar privileges were granted to the French 
and German Congressists, and, indeed, France had arranged 
to allow the British delegates free travelling to the Italian 
frontier, but from some unknown reason this information was 
not communicated to them until after their arrival at Milan. Far 
away Japan had a distinguished representative in Mr. Tamaki, 
M. E., the engineer to the Imperial Department of Communi- 
cations at Tokio, and America was worthily represented by Mr. 
Walter Burton. Roumania sent M. Arsenescü, the chief tele- 
graph engineer, from Bucharest, and the Argentine Republio 
had her delegate in Mr. Nicolson, from Buenos Ayres. 
Cavalier Cacopardo, the Provincial Director of Posts and 
Telegraphs at Messina, was the Congressist from Sicily, while 
France had, besides the Controller of Telegraphs and the 
editor of the leading telegraph journal in France, an illustrious 
representative in M. Baudot, the inventor of the telegraph 
instrument which bears his name, and M. Assant, interpreter 
to the Minister of Posts and Telegraphs at Paris. Austria 
was well represented, and Hungary had, besides her male 
complement, two lady delegates, the only other country 
recognising the lady sex being Italy herself. 

The celebrations took the form, chiefly, of an electrical 
exhibition and a display of Volta's instruments at Como, 
a congress of telegraphists and of electricians, a ceremony 
at the statue of Volta at Como and at his tomb at 
Camnago, and similar ceremonies at the statue and 
tomb of Galvani at Bologna. The chief orations at 
Volta’s statue, where a bronze “crown, subscribed for 
by the telegraphists of all nations, was unveiled, were 
delivered by M. Baudot and the Syndic of Como, who each 
gave eloquent expression to the importance and value of 
Volta’s discovery. The Congressists, who had assembled on 
the grand stand, immediately afterwards formed into a 
procession, and while the town band played the various 
national anthems, they marched solemnly round the statue 
with their heads uncovered. Next morning at six o’clock the 
company drove to Camnago, a distance of four kilometres from 
Como to the tomb of the great physicist, where a beautiful 
marble slab, with an oxidised silver wreath on its surface, was 
deposited at the entrance by the French delegation, and 
numerous floral decorations were contributed by the delegates 
from other countries. Orations were again delivered, and 
after signing their names in the visitors’ book the company 
were entertained at the house of the Mayor of Como. After- 
wards they visited the Camnago Orphanage, an imposing 
structure on the side of one of those hills for which Como and 
its lake are famous. They were then shown over all the estab- 
ment, and afterwards entertained to dejeuner in the large hall. 
During their visit to Como, the delegates were made the 
recipients of all manner of kindness. On the evening of their 
arrival, they were entertained to dinner in the grand saloon of 
the Hotel Phinius, by the organising committee, at which the 
Minister of Posts and Telegraphs presided. The exhibition 
gardens, the lake, and the town, were afterwards illuminated 
on a magnificent scale in honour of the strangers. Next 
evening, an operatic representation of Othello“ was 
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rovided for them in the Social Theatre; for which the 
amous orchestra from the still more famous La Scala 
Theatre at Milan, were engaged. A reception in the Town 
Hall, by the Civil Servants, was the programme for the third 
evening, but the final day's experience at Como was the richest 
of all. 

It took the form of an excursion on the lake, in a special 
steamboat provided by the Municipality of Como. Their 
destination was Belaggio, situated about 15 miles from Como, 
on the promontory which divides the lake into two branches 
at that point. Dinner was served in the Grand Hotel, at 
which the Mayor of Como was chairman, the company after- 
wards returning by steamboat to Como, after a memorable 
day's enjoyment amidst, perhaps, the finest scenery in all 
Europe. A farewell visit was paid to the Syndic or Mayor of 
Como, at the Town Hall before departing for Milan, and 
grateful acknowledgments were paid for the munificence and 
spontaneity of the generosity extended towards the delegates. 


THE ALL-BRITISH PACIFIC CABLE. 


We referred briefly in our last issue to the deputation from the Eastern 
and Eastern Extension Telegraph Companies which waited upon the 
Chancellor of the Exchequer and the Secretary of State for the Colonies, 
on Thursday, last week, to lay the views of the companies on the subject 
of the all- British Pacific Cable ” before ministers, The deputation was 
received by the Chancellor of the Exchequer, Sir Michael Hicks-Beach, M.P., 
and the Secretary of State for the Colonies, Mr. Joseph Chamberlain, M.P. 
Accompanying the Ministers were :—Lord Selborne, Sir George Murray, 
Mr. Gleadowe, and Mr. Guillemard, The deputation consisted of the Most 
Hon. the Marquis of Tweeddale, K.T., the chairman of the two companies, 
and the following Directors and officials :— Francis A. Bevan, Esq.; Sir 
Albert J. Leppoc Cappel, K.C.LE.; Clement S. Colvin, Esq., C. S. I.; 
J. Denison-Pender, Esq. ; Sir Henry C. Fischer, C.M.G. ; F. Alex. Johnston, 
Esq., and the Hon. George Peel; George Draper, Esq. (Secretary, Eastern 
Telegraph Company); F. E. Hesse, Esq. (Manager, Eastern Extension 
Telegraph Company) ; and W. Hibberdine, Esq. (Traffic Accountant). 


The Marquis of TWEEDDALE said: We approach you to-day in the 


interests of a vast body of shareholders who have invested many millions 
of money in submarine cable property, and also in the true interests, we 
believe, of the public—both here and in the colonies. We desire to submit 
to you our reasons for viewing with serious apprehension the reported 
intention of the Government to enter—with the colonies of Australia and 
Canada—into direct and active competition with the cable companies 
which I have the honour to represent. As our views have been brought 
under the notice of the Prime Minister, in & letter which you have, no 
doubt, perused, it will not be necessary for me to occupy your time for 
more than a few minutes while I refer to some aspects of our case not 
dealt with in that communication. 

I may say at the outset that we do not for a moment question the right 
of the Government to pursue any policy which is deemed to be in the 
interests of the Empire ; but if those interests should demand that the 
credit of the Empire should be utilised to compete with private enterprise 
we venture very respectfully to express the opinion that this should only be 
done on the condition that fair and reasonable compensation is awarded to 
those whose property is in consequence so seriously affected in value. 
It must be obvious to everyone that no association in the nature of a 
limited company, with shareholders who naturally look for a reasonable 
return on their investment, and which is bound to devote a large 
proportion of its gross receipts towards providing siuking and renewal 
funds, can compete with a Government which can raise the requisite 
capital at 24 per cent., and is under no obligation to provide either 
sinking funds or reserves, but can apply the whole of its income to the 
reduction of rates or to any other purpose, subject only to the expenses 
of working and maintenance being provided for. We cannot bring 
ourselves to believe that such a policy, when properly understood, will 
commend itself to the public opinion of this country. If the administra- 
tion of the cable companies had been faulty there might be some 
justification for so startling a departure from the xound principle of 
non-iuterference by the State with private enterprise. But, in fact, there 
is no such justification. In support of which I would appeal with perfect 
confidence to the Chambers of Commerce of Great Britain and Australasia, 
and with no less confidence to the several Government Departments of 
this country. The truth is that the cable companies, which have been in 
existence for over 30 years, have hitherto been treated by Her Majesty's 
Government very much as if they were a sub-Department in the adminis- 
tration of the affairs of the Empire. Our cables, our cable ships, and our 
resources generally have been at their disposal at all times, but more 
expecially in times of political disturbance, and the services we have been 
able to render to Her Majesty's Government on several critical occasions 
have heen fully admitted. . 

As throwing light on our relations with the Government I ask permis- 
sion to read a few lines from two letters from the Treasury and the India 
Otlice written in 1882. The first is as follows :— 

“It would be highly inexpedient to encourage, upon light grounds, 
competition against a company in the position of the Eastern Telegraph 
Company, which has embarked large capital in existing lines; and these 


considerations would apply with especial force to competition which might 
be threatened from foreign sources.” 

The second extract, from the India Office letter, is as follows :— 

“Lord Hartington is, therefore, so far as the Indian Government has 
jurisdiction, prepared to secure your companies against competition not 
necessary with a due regard to the public interests, subject, of course, to 
the companies maintaining their lines ia a thoroughly efficient condition 
and providing additional cables, as and when required by the increase of 
traffic.” . . 

Little, therefore, had we reason to expect that from snch a quarter as Her 
Majesty's Government we should be exposed to an attack which might 
easily lead to the ruin of our companies. 

We moreover object to State interference, because it appears to us to be 
uncalled for. The objecta in view can, in our judgment, be better attained 
by private enterprise. What are these objects? They are two in number 
—a reduction in the existing tariffs, and an alternative cable communica- 
tion between Australia and the Mother Country. First, then, with respect 
to rates. The tariff for messages to Australia is 4s. 9d. per word. The 
former rate was 9s. 4d. This was no doubt a high rate; but in 1881 
it was reduced, under a Colonial Government guarantee against partial 
loss, to ds. a word. The loss was so heavy that the Colonial Govern- 
menta very soon requested us to raise the rate to da. 9d., which—with 
the greatest reluctance—we agreed to do, although we should have 
been much better pleased to continue the 4s. tariff experimentally. But, I 
ask, is 4s. 9d. a high rate? Let me contrast it with the rates prevail- 
ing in the Atlantic, where the competition between rival companies 
is at its very keenest. There are in the Atlantic the Pool Companies 
owning seven cables, the American Company with three cables, and 
there is a French Company owning two cables. The tariff between 
Great Britain and Newfoundland, a cable distance of 1,848 knots, is 42d. 
per 1,000 nautical miles. The rate between London and Port Darwin, 
11,686 knots, is 43d., or one halfpenny less, than the competitive rate in 
the Atlantic. At 4s. a word—the rate which we wished to retain—the 
rate (even including Government outpayments) would be reduced to 34d. ; 
at a 3s. 6d. through rate to 31d. ; and at 3e. to 21d.—per thousand 
nautical miles. 1 may mention in this connection that the tariff reduction 
which we made between New Zealand aod Australia in 1892 under a 
guarantee arrangement has not yet been recouped, the annual loss at the 
present time amounting to over 30 per cent. of the company’s former 
revenue from the New Zealand cables. 

Now, in the face of the fact that our companies receive, per thousand 
knots of cable, a halfpenny less than is charged by the Atlantic cables, is 
it not a little unreasonable that we should be almost daily charged with 
being extortionate monopolists * Only a day or two ago it was announced 
that Sir Edward Sassoon had given notice of the following resolution :— 
“To call the attention of the House to the very high tariff for foreign 
messages maintained by telegraph companies here, with special reference 
to the flagrantly extravagant charges on Indian messages ; and to move 
for the appointment of a Select Committee to enquire into the whole circum- 
stances connected with the virtual monopoly enjoyed by these companies.“ 
Similar misleading statemeuts have also frequently emenated from Mr. 
Henniker Heaton, whose ignorance of cab!e matters is demonstrated by 
the arguments he has from time to time advanced in favour of a 1s., or 
even lower, cable rate to Australia. They and others who criticise the 
actions of the submarine cable companies seem to think that submarine 
cables can be laid aud maintained at or about the same cost as land lines. 
I need hardly point out that that is not the case, but very far from it. 
Then, with respect to our being monopolists, I deny the imputation in 
toto. So far from this being the case, tlie reverse is the truth if monopoly 
means the enjoyment of exclusiverights. We have grown upunder the flag of 
free trade, and are quite prepared to meet fuircompetition from any quarter. 
I can remember when a powerful submarine cable company occupied the 
Channel under a stringent monopoly, and had taken the first step towards 
the East by connecting Malta with Italy under an equally strict monopoly. 
But the gentlemen connected with these enterprises went no further— 
the ruuning was taken up by the present combination, with the result 
that the whole of Europe, Africa and the Far East. have been provided 
with a telegraph service of acknowledged efficiency, and, in the case of 
Australia, of remarkable cheapness. This has been accomplished without 
recourse to any of the arts of the would-be monopolist —no rivals have been 
crushed. We have not employed our income in paying large dividends or in 
making issues at higher rates of interest than our credit warranted —a not 
uncommon way of rewarding shareholdera—but in improving our 
property and in creating reserves to meet contingencies. It is perfectly 
well known in Australia that the companies are prepared to make further 
substantial reductions in the Australian tariff on the guarantee or subsidy 
basis ; and if required the companies are ready to reduce tariffs in other 
directions on the same principle. To reduce the Australian rate 
to 3s. a word, as proposed by the Committee, would entail an 
annual loss on the companies on the basis of the existing traffic 
of £130,000 a year. If the proportion of traffic estimated by 
the Committee at 750,000 words were diverted to the Pacific line this loss 
would be increased by nearly £74,000, making a total loss to the 
companies of £204,000 a year out of a revenue of £313,000 per annum. 
The question naturally arises for whose benefit and for the sake of what 
existing traffic is this immense penalty to be imposed on our companies! 
The answer is, for the sake of the tratfic between Canada and Australia, 
which amounts to only £1,700 per annum, and which may possibly in the 
course of years be quadrupled-—a very sanguine estimate—and then be 
worth, say, £7,000 a year. 

] would like to point out here that if the value of a country's commerce 
is to be taken into consideration, the traffie between the Cape and 
Australia is far more entitled te consideration than the traffic between 
Canada and Australia. Although the present rate between Australia and 
South Africa is a very high one on account of the necessarily circuitous 
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route at present followed, the traffic amounts to over £7,000 per annum, 

apnd is yearly increasing, which cannot be said of the traffic between 

Australia and Canada. If therefore the Government desires to benefit by 

this new policy the countries which show the greatest commercial need for 
increased telegraphic communication, surely it should favour not the Pacific 

Jine, but one from the Cape to Australia. We do not dispute for a moment the 

deairability of an alternative route, but we urge that of the two routes just 

mentioned the Cape route, both from a commercial and from a strategic 
point of view, is infinitely preferable, and we believe that iu this latter 
question the Admiralty and War Offices are in accord with us. 

But not only commercially and strategically is the Cape route superlor, 
lut it is even more so financially, as well as in carrying capacity. 
Owing to the riec in the cost of materials, an all-British Pacific cable 
capable of transmitting five paying words a minute cannot, in our opinion, 
be laid for leas than two millions, with annual charges whicb, according to 
the Committee’s own calculations, would amount to £162,000 per annum. 
The revenue with a 2s. rate for the Pacific Cable based on 750,000 words 
with an annual 10 per cent. increase is estimated by the Committee to 
amount to £132,000 a year in 1902, leaving a deficit of £12,900 
in that year, and this on a cable to cost £1,500,000. But seeing that 
in 1897 and 1898 the traffic fell off considerably, an annual increase of 
10 per cent. cannot possibly be relied upon. If, therefore, we take the 
actual figures to the end of 1898 and allow 5 per cent. annual increase 
for subsequent years, which, from recent experience would appear to be 
almost too favourable an estimate, the revenue on January 1, 1902, 
would amount to only £88,000 a year, leaving a deficit of £74,000 per 
annum. If, however, a duplicate cable were laid as recommended by the 
Committee, and assuming that the cost of cable materials does not 
further depreciate, the annual charges would be increased by £125,000 
a year, making a total deficit of, roundly, £200,000. 

It will be seen from these figures that not only will the new policy 
entail enormous losses on the shareholders who have furnished the many 
millions wbich have enabled our companies to build up their submarine 
telegraph systems, but scarcely less onerous demands on the taxpayers 
of Great Britain and the Colonies. 

Moreover—and I draw special attention to this point—whatever tariff 
may be fixed for messages from Australia vid the Pacific, the rate to the 
American telegrapher must necessarily be less by a shilling for each word 
than to the English telegrapher. In other words, the Chancellor of the 
Exchequer is asked to subsidise a cable which will confer a bounty of 1s. a 
word in favour of America, as against England. I shall be surprised if 
the English public, and more especially English traders, already sufficiently 
handicapped in the commercial race, will view such an arrangement with 
equanimity. Immediate injury and possible destruction of cable property will 
be thedirect consequence of Government competition with private enterprise, 
but the indirect consequences will be scarcely less serious. At the present 
moment Great Britain is the only European country that can communicate 
telegraphically with all its colonies without the assistance of foreign 
associations, Out of the total cable mileage of the companies represented 
in this room, 58 per cent. is landed entirely on British soil and 30 per cent. 
is landed one end on British soil, so that 88 per cent. is practically under 
the control of the Imperial and Colonial Governments. 

It may also be interesting to know that, notwithstanding all that has 
been stated to the contrary, the existing communication to India, China 
and Australia is practically all-British ; to India and China we have 
cables which do not touch at any point that is not under British control, 
and the same remark applies to the Australian communication with one 
exception, namely, the Island of Java, which may be considered neutral 
territory. 

If, however, the British Government once establish the principle of 
State competition with private enterprise, foreign governments, who have 
shown themselves willing to rely upon British private companies but 
not on a British or Colonial Government service, would be compelled to 
follow suit, and thus expose the present submarine telegraph companies 
which have been almost entirely carried out by British capital and 
enterprize, to competition not only from British and Colonial Governments 
but from foreign governments as well. I have heard it said that we 
have taken good care of ourselves in the past, and that we ought to have 
no difficulty iu doing so in the future. It is perfectly true that we have 
hy good admistration been successful hitherto, and are able and prepared 
to hold our own against all comers in a fair field; but no company can 
effectually compete with governments, with unlimited resourcesat their back. 

To sum up, the cable companies urge : That the policy of State inter- 
ference with private enterprise is objeetionable in principle and not 

justifiable or needed in the present case ; that a reduction of rates and an 
alternative cable route to Australia can be accomplished without recourse 
to such interference, and ou terms which will entail no unreasonable 
demands on the British and Colonial taxpayers ; that the Cape route will 
afford the best alternative route from a commercial, strategic and financial 
point of view; and, lastly, that, so far from the companies enjoying a 
monopoly, the policy of the Government will for the first time create an 
absolute and most objectionable monopoly, inasmuch as the existing 
companies will be at their mercy, and no new companies could be possibly 
formed with any prospect of success in the face of Government competition. 

If, however, Her Majesty's Government, notwithstanding all that has 
been advanced against Government competition with private enterprise, 
still consider it advisable to assist Canada and Australia to carry out the 
Pacific Cable project, which would probably inaugurate a system of State- 
owned cables throughout the world, I would venture to suggest that the 
Government, should first consider a proposal that I could put before 

thein by which they could obtain complete control of the companies’ 
mcn and an alternative cable to Australia via the Pacific, without 
ae ada or Colonial Governments incurring any expenditure or risk 

5 Bing the companies a guarantee which would impose no 

en upon the country. The main features of our proposal are: — The 


formation of a British Imperial Telegraph Company, which would take over 
the present securities of our associated companies, the stock of the new 
company being guaranteed by the Government with interest at the rate of 
24 per cent. The present large reserve funds of the companies to be used 
for laying the Pacific and other cables, and the large surplus revenue so . 
obtained in consequence of the reduction of interest to be devoted to 
reducing rates and redeeming capital. A scheme of this description could 
be easily carried out without costing the Imperial and Colonial Treasuries a 
single farthing. I will now ask Mr. Bevan to say a few words. 

Mr. F. A. BEVAN : Lord Tweeddale in his remarks has, I think, pretty 
fully covered the ground on which we have ventured to ask you to receive 
& deputation to-day from the Directors of the Eastern and Ea:tern 
Extension Companies, representing some 20,000 shareholders, and possessora 
of lines worth many millions, in which these shareholders have invested 
their capital. We feel, gentlemen, that this new proposed departure on the 
partof Her Majesty's Government is not only a very serious blow to theenter- 
prise in which we are engaged, but that it possibly opens the door to a future 
of which we can form no idea. As far as we know this is the first time 
on which the credit of the British Government is going to be used in order 
to enter into most serious competition with—if not to crush—a most impor- 
tant private enterprise ; and we venture to think that, from the facts of the 
case put before you, you may be led, perhaps, not altogether to reconsider 
the determination at which you have arrived, but, at all events, not to go 
any further in that direction. For what is really that which is proposed ? 
It is surely in the nature of a bounty ; and, so far as we have heard, 
the British Government always set their face against anything like 
bounties. Foreign governments, as we know, have keen always in 
favour of bounties, aud have given very large bounties to all 
sorts of undertakings, but I believe that the British Government have not 
followed that example. In this case, moreover, the bounty is to be in 
favour of a cable, being the most risky, the most difficult to lay, and the 
longest that has ever been attempted, and for the sake of the smallest 
imaginable trafic. As Lord Tweeddale has said, the traffic now between 
Canada and Australia only reaches the paltry sum of £1,700 a year, and, 
unless à great portion of the Eastern Telegraph Co.'s traffic is diverted 
to this new route, thereby affecting the interests I have spoken of of our 
shareholders, it is perfectly manifest that an enormous sum will be required 
from the Goverments concerned to make up the difference between the 
earnings of the line and the interest required to lay the cable, and the 
cost of working and maintaining it. Now, gentlemen, one reason that 
is urged—the chief reason—for departing from the usual course in 
these matters is that the tariffs to India and Australia are very high. 
I hope that the arguments used by Lord Tweeddale will have con- 
vinced you that that is an unfounded charge. But there is one other 
matter in connection with that which I should like brought out. First 
of all, I might say that if these charges are so high and our profits are 
so large, how does it come to pass that there has been no competing 
line started by & private company?! In the case of the Atlantic we 
know that there have been competing companies, but iu the case of the 
Eastern Companies there have been no competitors. Surely, if the tariffs 
had been so high and the profits, consequently, so very large, there would 
have been inagurated long ago a competing line. And then, may I point 
out, that thia tariff is rather more nominally than really high, because the 
gentlemen around me are aware that so far from one word representing a 
word, a word very often represents a whole message or the greater part 
of it, the utmost ingenuity of man having been exercised in devising the 
most marvellous codes that could have been conceived ; and so far 
from the companies getting anything like 4s. 9d. a word, they, 
for the 4s. 9d., send a very great number of words. The messages, 
of course, are almost all of & commercial character. It pays the traders 
to send messages, and I veuture to suggest that even if the tariffs were 
lowered, the increase of the traffic would be by no means as large as might 
be imagined if we assumed that the traffic really meant 4s. 9d. per 
word. As to the social messages about which Mr. Henniker Heaton is 
80 very anxious, of course the code is not carried to the same extent 
but I cannot help thinking even there that if the tariff were reduced 
to 3s., or a much lower figure, there would not be that large increase 
in social messages of which he speaks. There is another point 
in connection with that which I should like to speak of, and that 
is that in this proposed tariff, as Lord Tweeddale has said, the whole of 
the advahtage is not at all in favour, nor will it be to the advantage, of 
the British trader. It is proposed that the tariff between America and 
Australasia should be only 28. instead of 3s. You may say that that 
is unavoidable because of the geographical position; but what is the case ? 
Now, if an American wants to send a message to Australia, he haa to pay 
at least Is. more per word than an Englishman pays, but under this new 
system he will have to pay ls. less, so that the wool merchant, cr the 
gentleman who is interested in Australian mines, if he desires to telegraph 
to Australia, will, by the action of Her Majesty's Goverument, be actually 
better off in regard to the cost of the messages he sends by 1s. a word 
than an Englishman, and that at the expense of the English taxpayers. 
We can hardly think that that is what is intended. May I say a word 
about the Pacific route? We submit that it is not too late for that 
matter to be carefully reconsidered. The route by the Cape appears, 
as far as we can cee, to be far better in every way than the Pacifie route. 
It unites two colonies having much more in common than Canada aud 
Australia, and it has this advantage of being au all-British route. The 
Eastern and the Eastern Extension systems are also, practically, 
an all-British route. A great deal is made of this all-British cable, 
but I want to submit to you that this proposed cable across the 
Pacifie will not give au entirely British route between Great. Dritain 
and Australia. 

Sir M. HICKS-BEACH : I may say that in the matter of the conference 
with the Colonial Governments we certainly intend to press this question 
of an all- British route through Canada. 
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Lord TWEEDDALE: Not through Canada—to Canada ? 

Sir M. HICKS-BEACH : It would be an all-British route. 

Mr. BEVAN: In regard to what has been said it may be replied 
that the companies are exaggerating, but I am not so sure of that. 
We fully admit that the English Government intend to act with fair- 
ness towards the companies. We are entitled to fair treatment certainly, 
and we believe that you intend to give it ; but we cannot fail to 
look at the matter in this way: that if the British Government 
aud the Colonial Governinents are very largely interested in this 
cable, whether by way of subsidy or whether, as suggested by the 
Colonial Governments, by way. of ownership, still more, when it is 
discovered that there is a very vast difference between the receipts 
and expenditure of this cable, the interest on the cost of which must 
be met, they will endeavour to get all the traffic they can for it, and 
that traffic can only come from these companies. There can be only a 
small increase of traffic by it ; there can be nothing compared with the 
traffic which the Eastern Companies are carrying. Therefore, however good 
the intentions of the English Government are, we fully believe that they will 
be almost compelled, in self-defence, to enter into brisk competition with us, 
and the more traffic they get from us the worse it will be for our share- 
holdera. 

I think I have dealt with all the points I wished specially to bring 
before you, but I might say that we do wish to put very strongly the very 
serious nature of this subsidy. It is not like a measure adopted by foreign 
governments, When I say foreign governments, I mean this—that when 
foreign governments are trying to help private enterprise, they go to the 
extent of a very much larger subsidy than anything I can ever suppose 
that the English Government would propose to the House of Commons. 
'The German Government, as you are probably aware, talk of laying an 
Atlantic cable, or rather of doing so with a subsidy to a German company, 
but the German Government subsidise that cable to the extent of £70,000 
& year. 

Sir M. HICKS-BEACH : They are much more liberal than we are. 

Mr. BEVAN : A great deal ; but that enables the cable to be laid. You 
are opposed to the system of bounties altogether, and that is the principle 
of the British Government. You may, like the boy who stole the rabbit, 
say, in excuse, that it is a very little one; but it seems to me that even 
the smallest departure from free trade is wrong according to your notions 
of free trade. 

Sir M. HICKS-BEACH: Even in a case of a subsidy given to your 
companies ? 

Lord TWEEDDALE: That money has always been for the benefit of 
this country, but what is now proposed is for the benefit of other countries. 

Sir M. HICKS-BEACH : You had better not press the argument of 
subsidies too far; it may be against yourselves, You have had £1,000,000 
of public money. 

Lord TWEEDDALE : We have done good service for it. 

Sir M. HICKS-BEACH : I do not deny it. 

Mr. BEVAN: 'The other plan, which the English Government adopted 
some time ago in the case of the inland telegraph companies, was by taking 
them over altogether. I am not quite sure whether their experience in 
that matter would lead them to wish to repeat the proceeding. Lord 
Tweeddale has sketched out a third alternative, and we think that if some 
such plan were carried out, it would have the effect of satisfying all the 
legitimate wants of the colonies, that it would entail practically no burden 
upon the English Government, and that our shareholders, instead of having 
the prospect before them, as they have now, of suffering very severely, or 
being almost erushed out of existence, would have a fair return for the 
capital which they have laid out on these companies, and upon the 
success of which they risked so much when subinarine telegraphy was 
in its infancy, and no one could really foresee the immense success it 
would become. I am very much obliged to you for having listened to me. 

Mr. CHAMBERLAIN: There is one question I wish to ask you 
Speaking of your alternative proposal, on what capital do you suggest 
that the Government should guarantee 24 per cent.—on the ordinary 
capital of the Company ? 

Mr. BEVAN : Lord Tweeddale bas the figures. 

Mr. CHAMBERLAIN: Your proposal is that the additional lines 
should be built out of the reserves you have accumulated. What capital 
is it suggested that the Government should guarantee 25 per cent. upon! 

Lord TWEEDDALE : The present value of the property. 

Mr. CHAMBERLAIN : How do you get at the value ? 

Lord TWEEDDALE: The value of the shares. 

Mr. CHAMBERLAIN : Do you mean the present market value of the 
shares or the capital subscribed ? 

Lord TWEEDDALE: The market value of the shares. In a few 
words, you weuld have the benefit of our reserve funds and other 
assets with which to lay cables, and there would also be a large surplus 
revenue which could be devoted to reducing the tariffs. That is the 
result of the scheme we have submitted to you. There are no other 
speakers to address you. 

Sir M. HICKS-DEACH : Gentlemen, I think it would be best that we 
should consider the statement you have made to us, and send to Lord 
Tweeddale a written answer on behalf of the Government ; but there are 
one or two observations which I should like to make, and, perhaps, Mr. 
Chamberlain may also like to do so. In the first place I think that Iam entitled 
to express some little surprise, considering you have objected on the ground 
of principle to what Her Majesty's Government are proposing, that your 
objections were not sent to us long ago. This ix not a new matter. You have 
khown-—everyone has known—that the question of a Pacitic Cable has been 
under the consideration of Her Majesty's Government and of the Colonial 
Governments for many years. A commission was appointed which went 
thoroughly into the subject, which, I believe, received evidence from your 
representatives, and reported against that evidence ; and since that time 
it has been very well known that negotiations on the subject have 


been proceeding. Yet it is not until we have announced our decision on 
the matter so far as the principle is concerned that you have approached 
us at all. I think I may say that even so you have put yourselves out of 
court. But I entirely demur to the principle which you have endeavoured to 
establish. You have addressed us to-day as if it were quite a new thing 
for the Government to undertake any publie work which is being done or 
which has been done by a private enterprise. I could quote numbers of 
instances showing that that is not the case. Even the latest instance, 
which I think has received very unanimous consent, is the sum which was 
voted to aid the construction of light railways, which might very possibly 
compete with lines of existing companies. 

Lord TWEEDDALE : Do you mean light railways competing with 
other lines ? 

Sir M. HICKS-BEACH : They might possibly do so. 

Lord TWEEDDALE: The only line that I know of which might do 
that has been thrown out on that ground. 

Sir M. HICKS-BEACH : I do not say that they do compete, but they 
might possibly do so. Then, at the present time, the Government actually 
owns the cables across the English Channel. Yet you say that this is 
an enterprise which the Government have not the right to undertake, 
and that you are entitled to compensation if we take such a 
course. To speak very plainly, you put forward a contention which, 
to my mind, is in no way justifiable. You have received your- 
selves very considerable subsidies from the Australian Governmenta, 
and you are asking at the present time for a subsidy for an all- 
British cable between this country and the Cape of Good Hope. I confess 
that in these circumstances for you to come here and tell us that we have 
no right to aid in the establishment of a cable between Canada and 
Australasia, because you hold the monopoly of the existing telegraphic 
communication between England and Australia, is saying too much—more 
than tbe House of Commons would grant. 

Lord TWEEDDALE : Do you say we hold a monopoly ? 

Sir M. HICKS-BEACH : I think that you do. 

Lord TWEEDDALE : In what respect? If our enterprise was like the 
old monopoly between Dover and Calais that would be true ; but there is 
nothing of that kind in connection with our system. 

Sir M. HICKS-BEACH : There is no other mode of telegraphing to 
Australia excepting through your companies, 

Lord TWEEDDALE: Because no one has started & competing cable 
against us. 

Sir M. HICKS-BEACH : Well, I think you have a practical monopoly ; 
but I am not going to argue the point. Ithink that you are unduly alarmed. 
You assume that this is a precedent likely to be acted upon all over the 
world. That is not my view or the view of the Government. This is 
an, exceptional case, which has been taken up by us for reasons 
stated in Mr. Chamberlain’s communication to the Agenta-General of the 
Colonies. I think further that you are unduly alarmed in another way. 
You seem to suppose that because aid is proposed to be given by the 
Governments concerned in this way that therefore the cable will be worked 
at a heavy loss. I do not know why you are entitled to assume that at all; 
but if it is not worked at a heavy loss, and the taxpayers’ pockets are not 
drawn upon to work it at a loss, I do not quite see that you are entitled 
to complain of any competition at all. I merely thought it right to express 
my views so far on what you have brought before us, but I may say 
another word. You have said that an alternative route tra the Cape to 
Australia would strategically be better for this country. "That is a matter 
which we have carefully considered, and I think that we might have very 
likely been prepared, so far as we were concerned to aid in its establish- 
ment, but we found that neither the Indian nor the Australian Govern- 
ments were ready to help, and therefore that proposal falls through. You 
cannot put that forward as an alternative scheme to this. 

Lord TWEEDDALE : They preferred the other ? 

Sir M. HICKS-BEACH Les. as I understand. 

Mr. CHAMBERLAIN : I think that Sir Michael Hicks-Beach has fully 
stated the principal considerations that moved the Government, but 
perhaps I may add one or two words as the representative of a Departinent 
which has very close relations with these telegraph companies. I cordially 
recognise the general excellence of the service which has been afforded to 
us, although I must point out that there is one exception, because I have 
observed that, in the case of the Cape, hardly any critical situation 
arises but that one or more of the cables break down, which is & 
misfortune that I hope will shortly be reinedied. But while there is 
practically no complaint of the service, there is, no doubt, great complaint 
of the rates, and I must say that I think they are justifiable complaints, 
because, looking back to the history of these companies as shown in your 
reports, it is perfectly evident that for a long while past—I do not say 
this offensively—you have concealed your profits. In addition to the 
large dividend of 7 per cent. which you have been recently paying you 
have put aside an enormous reserve, and have also, according to statements 
in your reporta, set aside very large sums, which otherwise would have 
gone in the reduction of rates, to the establishment of new and alternative 
cables. It is a sum—the precise amouut of which I forget, but it is some- 
thing very large indeed which has been put aside in that way. I do not 
complain of that at all. From the point of view of the companies, that 
has been an exceedingly wise and prudent policy, but from the point of 
view of the customers of the companies, I think they have some cause of 
complaint that so much money has been taken from the profits and, 
instead of being applied to reducing rates, has been applied to strengthen- 
ing the capital of the company and to strengthening its monopoly— 
not, as Lord Tweeddale has pointed out, an absolute monopoly, but a 
substantial monopoly—a practical monopoly— which these companies 
have obtained through good management and by the fact that 
they have put themselves into so strong a position to compete 
with any newcomers. Under these circumstances it is not wonderful that 
one of the objects of the colonies, at any rate, should be to secure a 
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reduction of rates. But that is not the principle which moves Her Majesty's 
Government ; what moves the Government is the consideration—partly, 
haps, sentimental, but really having very material importance besides— 
that it is desirable, in the interests of the Empire, that there should be an 
all-British route, connecting all portions of the Empire—that the com- 
munications between the different portions of the Empire should increase 
and multiply, and that those communications should be on an all-British 
line. The alternatives, which you have suggested are, I am afraid, 
impracticable. You have suggested an alternative Pacific route via 
Honolulu. That would not be an all-British route, and that suggestion 
falls to the ground for that reason alone. Then you have suggested an 
alternative route via the Cape, which, unfortunately, has this disad- 
vantage—that it is entirely repudiated by the colonies with whom we 
wish to co-operate. Those two objections make it impossible for us to 
eonsider the alternative proposals you have put before us. Among the 
objections you have taken to the present proposal is that it would give an 
advantage to the American trader. That is, toa certain extent, true, because 
the American trader would be nearer to Australia than we should be ; but 
it must be borne in mind that if we do not do this there will be the 
game competition, only it will be the competition of a foreign cable 
because the Americans have already undertaken a cable to Hawaii, and 
we have every reason to believe that, unless we proceed with this project, 
they will continue that cable to Australia. They will in that case have 
an American cable, which will not, of course, be an all-British cable, 
andwhich will give them all the advantages, and perhaps more, which this- 
project that you are objecting to will secure. I will only say in con 
clusicn that, as is often the case in regard to Government action, you are 
inclined to be alarmed without cause. Your position is a very strong one. 
You do not anticipate that this cable will compete with you over a large portion 
of your line; and when it does compete it seems to me that the probability 
of increased traffic, to which we attach the greatest importance, will leave 
your traffic on its present basis—that the increased traffic it will bring will 
not only make the new cable remunerative, but that your returns will be 
maintained on very much the same footing as at present. You expressed 
a fear which I think is entirely groundless—that the Government is 
entering into this competition without regard to its own profit and loss. If 
any Government were mad enough, or the House of Commons were inclined 
to allow any Government to spend the money of the taxpayers in order to 
enter into a violent competition for the purpose of destroying a private 
industry, then, no doubt, your position would be a dangerous one; but 
that idea appears to me to be only chimerical. Tbe Government is not at all 
likely to do that. If any Chancellor of the Exchequer were 
found weak enough to allow it, the House of Commons would 
step in and prevent it. I, therefore, thiuk that your fears are 
—I will not say altogether unnatural, but are very much exag- 
gerated. I tbink you wil find when this project is working, that, 
although it may give us an alternative route, it will not diminish the 
returns which are already passing over your cables. I would add that we 
have held back an official reply to the communication which your com- 
panies addressed through Lord Tweeddale to the Prime Minister, and 
which was passed on to me. We propose to send an official reply in due course, 
but it was held back in case you had any further information or arguments 
to place before us to-day which might also require an answer. l 
Lord TWEEDDALE: Allow me to thank you extremely for the 
attention you have been kind enough to accord to our representations. I 
think you will agree that the interests we represent are very large ones, and 
that they deserve at any rate fair treatment and, as far as possible, just treat- 
ment. Our case rests on this—that if this proposed cable will not be worth 
much as a commercial undertaking, and will, therefore, entail considerable 
loss, the Governments—I will not say the Government here, but certainly 
the Colonial Governments —will do all in their power to divert more tban 
a reasonable amount of traffic to that line, and will therefore intlict a still 
heavier loss than we contemplate. I must remind you here that 
the collecting ground for Australia is entirely in the hands of the 
Australian Governments. We do the collecting in this country, but not 
in those colonies. We are, therefore, entirely at the mercy of the Colonial 
Governments, and in the event of loss on the projected cable, they would 
take care that the loss fell, not on themselves but on us. One word more. 
I must again demur to the word “monopoly as applicable to our cable 
systems. We have no monopoly ; any one can compete with us. As to the 
Cape lines, let me remind you, Mr. Chamberlain, that we have had for two 
years a proposal before the Government for connecting the Cape with this 
country by an all-British Cable. You would not have bad to complain of 
us in connection with the last crisis had we been allowed to lay this cable 
at a cost of some million and a quarter. I do not think that 7 per cent. is 
a large return on capital invested in such a risky business as oure, because 
although we have enjoyed freedom frum war since we have been established 
there is no reason to tbink that we shall have that immunity in the future. 
There might then be an entire stoppage of our traffic, as in the case of the 
Philippines, and this is a state of things which very few other industries 
are exposed to. I beg again to thank you for your reception. 
The deputation then withdrew. 


The following is the letter to which Lord Tweeddale referred as 
having been addressed to the Prime Minister :— 
THE EASTERN TRLORAPH Co. (LIMITED). 
THE EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH Co. 
(LIMITED). | 
Winchester House, 50, Old Droad-street, 
London, E.C., May 17, 1899. 


My Lorp MARQUIS : Referring to the letter addressed by the Colonial 
Office to the Agents-General for the Australasian Colonies and the High 
Commisioner for Canada on the 28th ultime, and which has recently been 
published, in relation to the All-British Pacific Cable project, I desire 
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respectfully to submit to Your Lordship the very grave objections which the 
Eastern and Eastern Extension Telegraph Companies entertain to the 
proposals contained in that letter. 

I do not, of course, question the right of Her Majesty's Government to 
make any arrangements required in the intereats of the Empire, whatever 
effect such arrangements may have upon private enterprise—always assuming 
that due compensation will be made for interference with private rights— 
but I venture to point out that the grounds upon whica the proposals 
contained in the letter are based appear to be a departure from the 
principles hitherto acted upon by Her Majesty's Government, and that the 
reasons by which that departure has been sought to be justified are wholly 
inadequate. 

I would remind Your Lordship that Her Majesty's Postal aud Telegraph 
Department has hitherto always acted upon the principle of alliance, and 
not interference with private enterprise ; and I beg to draw your attention 
to the language used by Mr. Raikes and Mr. Fawcett when Postmasters- 
General, and by Mr. Lamb, to show that the arrangements now contem- 
plated are without precedent (Pacific Cable Committee Proceedings : 
Questions 1,930, 2,216 to 2,221, 2,250 and 2,231). 

In this connection I would venture to observe that there is no difference 
in principle between Her Majesty's Government entering into direct compe- 
tition with a private company and subsidising Colonial Governments to 
enable those governments to embark in such competition. But I especially 
desire to urge upon Your Lordship the absolute inadequacy of the grounds 
upon which this serious interference with private enterprise is based. The 
All-British Pacific Cable is stated to be required, primarily, to facilitate 
telegraphic communication between Australia and Canada ; and, secondarily, 
the Australasian Governments expect indirectly to cbtain by it à reduction of 
the cable charges. The total Australasian cable traffic was reported by 
the Committee to be about 1,860,000 words per annum. 

Now, the only evidence laid before the Committee with regard to the 
cable traffic between Canada and Australasia was that in September, 1896, 
the number of messages exchanged between the two countries was 55. This, 
at an average of 13 words to a message, would represent 5,460 words per 
annum, which, at the present tariff of about 6s. 3d. per word, would 
amount to £1,706 per annum. For this trifling traffic it is proposed that 
the Imperial Government should give a guarantee of £22,000 a year, and 
the Canadian Government even urges the Imperial Government to provide 
a capital sum of, roundly, half a million sterling, and proposes itself to 
expend a similar amount. 

The Australasian traffic with the United States, according to the same 
evidence, may amount to about 100,000 words per annum, but even this— 
which is only about 5 per cent. of the Australasian traffic—is in itself 
wholly inadequate to justify the laying of a Pacific Cable. It should also 
be remembered that the Australasian Colonies are by no means unanimous 
in support of the Pacific Cable project, and that South Australia submitted 
to the Committee a claim for compensation in the event of the scheme 
being carried out and resulting iu loss to that colony. The main motive 
of those Australasian Colonies who advocate the scheme is the expected 
reduction of tariff, but this, I submit, they are not entitled to claim under 
the circumstances. 

As Your Lordship is well aware, the Eastern and Eastern Extension 
companies have expended millions of British capital in providing tele- 
graphic communication between this country and the East, and this outlay 
was made, and the cables laid with considerable difficulty and risk, without 
any financial assistance from Her Majesty’s Government, 

Having regard to this outlay, the tariff between Europe and Australia 
was, in 1886, fixed at 9a. 4d. per word, and when the traffic had somewhat 
developed, certain of the Australasian Governments negotiated with the 
companies for a reduction of tariff to 4s, per word (questions 1,786 to 1,796). 
the companies agreed to the reduction on condition that they were 
partially guaranteed against excessive loss arising from it, and the Austra- 
lasian Governments entered into a guarantee to make good to the com- 
panies one-half of uny loss in consideration of the tariff being reduced to 
4s. per word. The reduced tariff was brought into operation on the lst 
May, 1691, but the loss from the reduction was found to be so great that 
the Australasian Governments very soon requested the companies to raise 
the tariff to its present amount of 4s. 9d. per word in order to reduce the 
sum payable under their guarantee. The companies were quite willing to try 
the experiment for a longer period, and, iudeed, endeavoured to induce the 
colonies to maintain the 4s. rate, but the colonies insisted upon the tariff 
being raised and the companies had no option but to reluctantly acquiesce 
in that retrograde course. The agreement under which the tariff was fixed 
at As. 9d. per word has another year to run before the arrangement comes 
to an end, but even at this figure of 4s. 9d. the tariff is oneof the cheapest 
in the world in proportion to distance. It was, moreover, proved before 
the Committee (que«tions 2,250 and 2,510) that the British Government 
had never granted subsidies for the purpose of reducing rates, and in thía 
instauce especially I submit that it would be unfair to do so. 

There is a further dominant motive which the colonies, and especially 
the Dominion of Canada, can scarcely avow. The colonies have been 
persuaded, not wholly by disinterested influences, that even a half or one- 
third of the European-Australasian traffic now carried by the Eastern and 
Eastern Extension Companies would, if diverted from these companies, be 
sufficient to yield a profit upon the estimated expenditure for a Pacific 
Cable, and they desire to divert from the companies as much as possible 
of their gross income from the European-Australasian traffic for their own 
profit, and this under the plea that it is necessary for the improvement or 
development of the inconsiderable traflic between Australasia and 
America. I am advised that the experiment of a Pacitic Cable carried out, 
as proposed, vid Fanning Island, would be attended by considerable risk, 
and be of very doubtful commercial value. 1n this connection, I may 
perhaps be allowed to mention that, instead of showing an annual increase of 
10 per cent., as estimated by the Committee in their calculations of revenue, 
the Australasian traffic for 1898 shows a decrease in words of 6°52 per cent. as 
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compared with the traffic of 1897, while the traffic for the year 1897 showed 
a falling off of 8:80 per cent., as compared with 1896 ; but, be this as it 
may, I submit that the motive thus badly stated is not one which the 
Imperial Government should sanction ar, approve. 

Your Lordship will doubtless have considered in connection with this 
subject, the advantages which the Empire might secure by an alternative 
cable route between Great Britain and Australia, but I think I am well 
founded in the belief that the naval, military and other technical advisers 
of the Government consider that the route suggested by the companies for an 
all-British cable vid the Cape of Good Hope, would be far better, both 
for strategic and commercial purposes than the all-British Pacific project. 
The Cape route is a practicable one adapted to Imperial requirements, and 
the Companies some two years ago submitted to Her Majesty's (rovern- 
ment a proposal for providing this alternative communication on very 
moderate terms. 

I would respectfully urge on the part of the companies that Her 
Majesty's Government ought not to give their sanction and preference to 
a less advantageous project on any such inadequate grounds as those to 
which I have adverted. Moreover, it was stated by the Committee that 
the Pacific scheme would not be an entirely all-British route, because 
the communication from Great Britain to Canada would be either by an 
American cable in connection with Canadian landlines or by an English 
cable connected with American landlines. 

If, however, for reasons unknown to me, Her Majesty's Government 
ultimately decide to support the Pacific scheme the companies would, as 
they stated to the Committee, be quite willing to undertake to establish a 
Pacific cable on reasonable terms, provided that the cable can be laid vid 
Honolulu. 'The óbjection that such route would not be all-Dritish is, I 
submit, more sentimental than real, inasmuch as the Vancouver- Great 
Britain section would, as has been pointed out by the Committee, not be 
an all-British route. The acceptance of thi« proposal would avoid claims 
for compensation which the Pacific scheme, if carried out, would necessarily 
give rise to, and would also avoid the imputation of unfairness on the part 
of the British Government in contravention of all precedents. In this 
country, whose prosperity has been built up by the energy of private 
enterprise, I venture to hope that Your Lordship will not sanction any 
deviation from the important principle of non-competition by the State 
with private enterprise. Such competition is, moreover, opposed to the 
whole spirit of the International Telegraph Convention, 

I need not advert to the efficient mauner in which the companies’ 
service is conducted (their cables having been duplicated throughout, and 
in places triplicated and quadruplicated), since this was admitted before 
the Committee, nor need I refer to the important services which the com- 
panies have at various times, and on critical occasions, been able to render to 
Her Majesty's Government, as this was also admitted by the witnesses and by 
the Committee. If the companies do not claim favour on this account they 
are at least entitled to justice, and it is an appeal to justice that I thus 
venture to make to Your Lordship. 

I have the honour to be, my Lord Marquis, 
Your Lordship’s most humble, obedient servant, 
(Signed) TWEEDDALE, 
The Most Hon. the. Marquis of Salisbury, K.G., &c., &c. 
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PARLIAMENTARY INTELLIGENCE. 


THE TELEPHONE BILL. 


Fhe Committee of Selection of the House of Commons 
have added to the 5tanding Committee on Trade the following 
members in respect of the Telephone Bill :—Mr. Dartley, 
Mr. Faithfull Begg, Mr. Griflith-Boscawen, Sir Charles 
Cameron, Mr. Cawley, Mr. Thomas Curran, Mr. Lowis Fry, 
Mr. Hanbury, Mr. Lough, Mr. Charles M’Arthur, Mr. Nicol, 
Mr. John Redmond, Mr. Strutt, Mr. Alfred Thomas, and Sir 
James Woodhouse. Of these the following were members of 
the 1898 Select Committee on telephones :—Messrs. Bartley, 
Griffith-Boscawen, Cawley, Fry, Hanbury, Nicol, Redmond, 
and Sir James Woodhouse. Sir Charles Cameron was on 
the 1895 Select Committee. 


The Standing Committee on Trade, to which the Telegraphs (Telephonic 
Communication, &c.) Bill was referred, met on Monday, introduced into 
the Houee of Commons by Mr. Hanbury, Mr. John Ellis, M.P., presiding. 

Clause I. was approved. 

7 On Clause IL, Mr. HANBURY said as the purpose of the Dill was to 
enable licences to be granted to urban districts, the word “ county” was 
superfluous, and he moved its omission, which was agreed to, after Mr. 
TOMLINSON had asked if the powers of local authorities to work outside 
their own areas would be aflected by this clause, aud Mr. HANBURY had 
replied that the local authorities would be able to obtain powers to work 
outside their own areas, but they would require the consent of the outside 
authorities for way leaves. 

Col. LONG moved to insert the words, providing that the licences 
granted by the Postmaster-General should be by ‘ Provisional Order, con- 
firmed by Parliament.“ Mr. HANDURY said Provisional Orders would 
cause delay, and would bring in the control of the Local Government 
Board to an unnecessary extent. Mr. FAITIIFULI, BEGG pointed out 
that the Post Office had obtained control of telephone licences at a 
time when there was little interest in the'subject, and alinost by an acci- 


dent. Ifthe development of the system had been realised at that time, 
such power would never have been left in the hands of the Post Office 
alone. The amendment was negatived. 

Mr. C. McARTHUR moved the omission of the clause. There must 
either be an arrangement between the various authorities for laying 
junction wires or the Post Office trunk wires must be extended so as to 
connect the various systems; and that would involve great expense 
There was also the objection that any one of these authorities inight. with 
the consent of the Postmaster-General, impose a telephone system on the 
ratepayers without first obtaining the consent of Parliament. Then their 
licences were to be extended for 25 years Mr. HANBURY said that was 
entirely in the discretion of the Postmaster-General. Mr. C. McKARTHUR 
said that it was permissible, and in fairness the same facilities would have 
to be given to the National Telephone Co., whose licence expired in 1911. 
The clause, as amended, was agreed to by 35 votes to 7. i 

The remaining clause of the Bill was then approved. 

Mr. HANBURY moved a new clause (set out on p. 348 of our last issue) 
providing (1) that where an existing company have, before the passing of 
the Bill, provided a system in any area and it is proposed to grant a new 
licence to a local authority or to another company to work in the same 
area, then, if the existing company consent to its being made a condition 
of their licence (a) that they will not give preference to any person within 
the area, and will not, as a condition of giving a service, require from any 
person any facility except of supplying him with telephone communication; 
and (4) that their charges within the area shall not exceed or fall below 
those authorised by the Postmaster-General, it shall be a condition 
precedent to the grant of the new licence that when the existiug company 
have incurred or contracted to incur material expenditure in laying under- 
ground wires and have acquired a wayleave, the wayleave shall continue 
for the period for which the new licence is granted, but on the same terms 
and conditions, except as to continuation, as those upon which it was 
granted, unless varied by agreement with the local authority. (2) An 
existing company shall not, without the consent of the Postmaster-General, 
open an exchange in any area included in their licence in which they had 
not, before the passing of the Bill, established an effective exchange. (3) 
Where a local authority or new company under licence provides a system 
in any area in competition with an existing company, then, if the existing 
company consent to the conditions (4) and (%) above stated being made 
conditions of their licence, the licence of the existing company shall within 
the area be extended for the period for which the licence of the local 
authority or new company is granted ; but, except as varied by the Bill, 
the provisions of the licence of the existing company shall remain in force. 

This new clause (Mr. HANBURY explained) would not apply to London. 

Mr. STUART considered the new clause represented a very serious 
departure from the general opinion of the Select Committee of last year. 
This new clause contemplated the formation of new companies. That was 
directly contrary to the opinion of the Select Committee. All the trouble 
had arisen from the fact that the Post Office had not been an effective 
competitor with the National Company. As long as new licences were 
confined to municipalities there was security that they could not be bought 
up, undermined or destroyed by the National Company. But under tbis 
clause there was no guarantee that in the process of time the result would 
not be a very considerable extension of the National Company's under- 
taking, more firmly established than ever. He could not understand why 
an extension of the existing company's licence beyond 1911 was proposed. 
Then there ought to be some condition laid down to secure free 
communication between the subscribera of the Telephone Company and 
the new systems, and to settle what was to happen at the termination 
of the Telephone Company's licence. He regretted the clause had been 
ntroduced. 

Sir C. CAMERON thought the clause would ensure effective competition. 
Tf all licences were terminable in 1911, it might have been difficult to get 
muuicipalities to apply for licences. The clause was a great improvement 
on the original Bill. 

Mr. HANBURY said the Post Office would not grant licences to a 
company which had not underground wayleaves, and, therefore, the 
municipalities would have an effective voice in the matter. 

Mr. PROVAND asked Mr. Hanbury to make the terms still more equal 
as between the National Co. and the municipalities. According to the 
Treasury Minute no new company or municipality could establish any 
plant except what was approved by the Post Office, and unless the Post 
Office so approved the Postmaster-General would not purchase it. At the 
same time the National Company was to be free to put up any sort of 
plant they pleased. The conditions should apply equally all round. 

Sir J. WOODHOUSE said that, granting competing systems were to be 
established, as in Sweden and other countries, there ought to be facilities 
for intercommunication between subscribers to different systems, and the 
terminal charges for such inter communication should be clearly settled. 
In the hope that by an adjournment to Thursday further negotiations 
might be carried through which would reconcile fairness to the National 
Company with the requirements of the municipalities, he moved the 
adjournment to that day. 

Mr. HANBURY hoped the Committee would approve the second reading 
that day, and he would undertake before Thursday to consult the 
municipalities to sec whether it was not possible to come to some arrange- 
ment that would be fair to all interests. 

The motion for adjournment was then withdrawn. 

Mr. HANBURY then said: As regards the question of preferences it 
had been found in practice that the National Telephone Co. had been 
able, by giving preferential rates to large customers, to draw away a great 
deal of Fost Office business. No public body or municipality would be 
alluwed to give these preferences. The company had also been able to go 
to tradesman A who was in competition with tradesman B and say :— 
Now, although your rival has got telephonic communication, still unless 
you will allow us to put a pole ut the top of your house to carry an 
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indefinite number of wires, and also allow us at all times to enter your 
premises to see that the pole is in proper order, we will not grant you 
telephonic communication. They wished to prevent such practices. They 
were not going to allow anyone to give preferences. ‘They were going to fix 
the same maximum and the same minimum for all competitors within the 
same area in order to prevent the rates being unduly drawn upon, and 
also such low rates being fixed as would make the service, which the 
Postmaster-General would have to take over if nationalisation were decided 
upon 25 years hence, altogether unremunerative. 

Mr. BURNS : Will the rates be subject to periodical revision at the end 
of three, five, or seven years ! 

Mr. HANBURY: Yes. The accounts would be inspected yearly, and 
the rates would be revised to meet the conditions of various years. As to 
the question of competition by companies, he pointed out the great differ- 
ence there waa between companies which would compete in future, 
and those which had competed hitherto. These latter had been com- 
panies with a general licence that extended over the whole country, 
and the National Company had usually been able to buy them up. Now 
they were going to guard against the danger of companies being purchas- 
able at all It should be impossible for these new companies to be bought 
up or absorbed. 

Sir J. JOICEY : Even if the Post Office desired it ? 

Mr. HANBURY thought there might be cases in which the Post Office 
should be protected against itself. There was a further control over the 
new companies, and that was the control of the municipalities. He could 
not conceive the Post Office granting a licence to any company which was 
not able to give an efficient service, and an efficient service could not be 
given without underground wayleaves, the control of which was practically 
in the hands of the municipalities. With regard to the extension of the 
company's licence in certain cases, in the greater part of the country, 
including London, it would come to an end in 1911. Where there was no 
competition it came toan end. But they were bound to be absolutely fair 
as bet ween the company and the municipalities, If the municipalities did not 
want this extension of the National Telephone Co.’s licence, all they had to do 
was to ask for a licence themselves that would expire in 1911. It was entirely 
and solely in the interest of the municipalities, and for no other reason, 
that he suggested a licence for 25 years should be given to the National 
Company. If such licence was given to the municipalities it followed that 
there should be equality of treatment for the National Company. "They 
must consider the case of the country districts, and by limiting the 
licence of the National Company and saying that they should not work 
where they had not got an effective exchange at present they were 
protecting the smaller local authorities by making it possible for them to 
have a system of their own. They were not in the position of the large 
corporations, and the National Company would be able to go to thein and 
threaten them with competition, and they would have to fight a big com- 
pany with enormous reserves. He hoped the great municipalities would 
bear in mind, that he had done a great deal for them in getting control, 


but he had also to consider the real necessities of the small local authori- ' 


ties who, if he had not got this concession from the National Company, 
would never have been able to start any exchanges of their own. With 
regard to intercommunication, he thought he had got very fair concessions 
from the National Company already. He did not think, however, that it 
would be quite fair, when a local authority had only a small exchange with 
500 and the National Company an exchange with 3,000 or 4,000, to insist 
on their giving free intercommunication under unequal conditions like 
those. 'The Government had no power to compel the company to give 
intercommunication ; but if Mr. Stuart would briug up a clause to secure 
this concession on payment of reasonable terms he would do his best to get 
it through. 

Sir J. JOICEY said if he had known that the Government intended to 
extend the licences beyond 1911 he would not have signed the Select 
Committee's report. The Post Office ought to make some provision for 
developin 
believed that there ought to be a national system. 

The second reading of the clause was carried by 28 votes to 5, and the 
committee adjourned till noon on Thursday (yesterday). 


The Committee resumed the consideration of the Bill yesterday. 

Mr. HANBURY proposed the new clause, set out in our last issue 
(page 348), paras, 1, 2 and 3. 

Mr. F. BEGG (for Mr. Lougb) moved an amendinent to confine the 
. to the municipalities ; but the amendment was rejected by 

to 3. 

Mr. JAS. STUART moved a further amendment that no licence should 
be granted except with the approval of the municipality. 

Mr. HANBURY accepted the principle of the amendment, and proinised 
to bring up, on report, a new clause, stereotyping the Treasury Minute of 
1892, which requires the consent of the municipality to be given to the 
licence, the amendment was withdrawn. 

After some verbal amendments, Sir JAMES WOODHOUSE proposed to 
add a proviso that the old company, as a condition of the extension of the 
licence, should grant to the local authorities or other licensees facilities for 
interchange with any other syatem. 

Mr. HANBURY said they were giving the municipalities a new privilege 
of competition, and it followed they would have an inducement to 
terminate the wayleaves of the National Telephone Co. The company 
had every reason to believe that their way leaves would go on from year to 
year ; and he would rather lose the Bill than do the injustice of giving 

powers to the municipalities to confiscate their property. He was now 
negotiating with the company, who had already made large concessions, 
but he could not expect them to agree to concede inter- communication on 
a mere nominal extension of their licence. He was now proposing to the 
company that where a minimum term of 20 years was granted to a 
corporation then within that area the company should grant inter- 


the country districts. He opposed the clause because he 


ecmmunication on payment of terminals to be decided by the Postmaster- 
General, the company having received an eight years’ extension of ita 
licence. : $ 

After some remarks from Mr. BOSCAWEN, Mr. CHANNING and Mr. 
GEDGE, Mr. HANBURY appealed to Sir James Woodhouse to withdraw 
bis amendment. The Committee was unanimously of opinion that some 
arrangement should be made as to inter-communication, but it would be 
unfortunate to force a division when he was negotiating with the company. 

The amendment was then withdrawn, Sir James Woodhouse reserving 
the power to raise the question again on the report. 

Sir JAS. WOODHOUSE proposed a further amendment, reserving to 
the local authority the right to terminate any agreement entered into with 
a company on payment of the expenditure incurred by such company. 

Mr. HANBURY thought the amendment not unfair, but pointed out 
that it was not advisable to discuss the question until the termination of 
the negotiations with the company, and the amendment was withdrawn. 

Mr. STUART moved an amendivent to add that the Postinaster-General 
shall not extend the licence of the company beyond 1911. 

Mr. HANBURY and the CHANCELLOR OF THE EXCHEQUER 
opposed the amendment, contending that it was not contemplated to 
extend the period. 

The amendment was withdrawn, and the Bill passed through Committee, 
and was ordered to be reported to the House. 


TELEPHONE COMPETITION. 

In the House of Commons on Monday Mr. HANBURY informed Mr. 
Kimber that the two millions to be expended in competition with the 
National Telephone Co. were intended partly for the provinces and partly 
for London. So far as the provinces were concerned, the expenditure 
would be chiefly in places where the company was not now working, or 
where there was already competition between it and the Post Office. No 
question of royalty arose in such cases. In London, where there would be 
competition with the National Company, even if the rates of the company, 
and therefore the royalty, were reduced, it was anticipated that this 
reduction would be more than balanced by the increased number of 
subscribers, 


NEWCASTLE TRAMWAYS BILL. 


A Select Committee of the House of Commons, presided over by Sir 
Stafford Northcote, has recently considered the Bill promoted by the 
Newcastle Corporation, for the reconstruction of the town trainways and 
their conversion to electric lines. The Bill was opposed by the Newcastle 
Electric Supply Co. and the Newcastle and District Electric Lighting Co. 

Mr. MOON, for the promoters, said: The main object of the Dill 
was to reconstruct and work the tramways in Newcastle by electric 
power. The opposition had reference to the powers the Corpora- 
tion proposed to take for applying electric power to other and limited 
purposes. By Sec. 7 of the Bill the Corporation proposed to construct 
and reconstruct 20 miles of tramways, and to work them by electri- 
city, and by clauses 21 and 22 they proposed to take powera 
to purchase, though not compulsorily, and to lease and work tramways 
outside the borough, and clause 26 provided that the Corporation might 
use certain lands for the purpose of constructing a station for generating 
electric energy. So far the Bill was unopposed. Opposition arose upon 
the petitions of the two electric supply companies, whose /ocus standi had 
been limited by the Court of Referees to clauses 15, 25 and 99. The 
real question arose upon clause 99, which enabled the Corporation 
to employ electric energy for lighting the public streets and buildings, 
the quay, market, or other property of the Corporation. The use of 
electric power on the quay, where the cranes were at present worked by 
steam (which waa not so economical as electricity) was a most important 
matter. Steam had to be kept up always, whilst electricity could be 
used intermittently. The two Newcastle electric supply companies 
opposed the granting of this power on the ground that it would be an 
unfair competition with them. But such competition was recognised by 
Parliament as legitimate. In this case, too, there was no serious 
competition. As regarded the public streets, the two companies between 
them only now lighted 24 lamps. As to the supply of electricity for 
motive power, the two companies wero not able to provide it 
economically as they supplied only on the alternating system, which 
was not suitable for motive power purposes. The Corporation were, there- 
fore, not competing, because the objects to which they sought to apply and 
utilise electricity were not objects which the electric companies were now 
carrying out, or could economically carry out. It was, of course, 
conccivable that a great hardship might be occasioned by a local authority 
using its powers to cheapen an enterprise with a view to purchase. In 
order to meet the petitioners the promoters were willing to alter the 
provisions of Sec. 25 so that it should not be possible for an outside 
authority or company to compete with them in Newcastle. 

Mr. H. MOTUM, town clerk of Newcastle, said that at a meeting of 
owners and inhabitants a resolution in favour of the Corporation's Dill was 
carried by an overwhelming majority, and ona poll being taken 12,633 
voted for and 11,416 against. ‘The population was 230,000, and the voters 
were about 38,000. 

The CHAIRMAN : There seems to have been rather a large minority. 

Witness (continuing): The Corporation had received an offer from the 
Electric Supply Co., setting out the terms upon which they would under- 
take the public lighting, but the Corporation were advised that it would 


, be more economical and efficient to provide the light themselves than to 
take it from the companies. i 
of private property, and they were seeking powers to light that property. 


The-Corporation had a considerable amount 


The Newcastle and District Co. proposed to erect new works at a cost of 
£20,000, and proposed expending £80,000 (including the £20,000 for the 
site) in order to provide a continuous-current supply, aud iu February last 
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the Corporation received from the district company an offer to supply neces- 
gary motive power for tramways either by alternating or continuous current. 

Mr. CHAS. HOPKINSON (Hopkinson and Talbot) said the electric 
plant used for the tramways could be utilised for other purposes, and it 
was of importance that the general supply should be under one contro). 

Mr. J.T. MERZ, a director of the Newcastle Electric Supply Co. (Limited) 
said his company, which has a capital of £100,000, was formed almost 
entirely by local people who were interested in Newcastle. Theirs was one of 
the first provincial companies to start a system of public electric lighting, 
and they adopted the alternating system, having regard to the fact that 
Newcastle was a scattered district and that they had to carry their mains 
somedistance. In April last year they took intoconsideration theadvisability 
of providing a direct current supply and would shortly be in a position to 
do so. The company had 850 consumers and supplied light to several 
public buildings. They had 14 public arc lamps at £42 per lamp. They 
had since offered better terms to the Corporation. 'The company could 
supply electricity for public purposea quite as cheaply as the Corporation 
They had made an offer of £18 per lamp for public lighting. At thetime 
that the £42 per lamp was charged, electric lighting was in its infancy, 
and the price was a reasonable one. At first the profits of the company 
were small, but they had increased of late years. 

Mr. PEMBROKE STEPHENS, Q.C., eaid the company had expended 
£100,000 in good faith, and were preparing for and had partly incurred an 
additional expenditure of £50,000 in improvements of the works. Utilising 
electricity for the two purposes of tramway working and public lighting 
was an experiment. The Committee might give the Corporation powers 
for their tramways, and leave the electric lighting alone. 

Mr. J. PATTISON, secretary of the District Company since 1889, said 
his company had spent about £90,000 in capital outlay, and had purchased a 
site of the value of £20,000. That purchase was in consequence of nego- 
tiations for the supply to large customers of direct current. The North- 
Eastern Railway Co. were amongst their chief customers. The work 
necessary for the supply of continuous current would be £60,000. 

Mr. MOON said that clause 99 would be modified to carry out the inten- 
tions of the Corporation in respect to the lighting. The clause would 
provide that the Corporation should have power to employ electrical 
energy for lighting the public streets of the city and any public building, 
quay, market, or other public property of the Corporation within the city, 
or any building or property used or occupied by the Corporation within 
the city. That would exclude property the Corporation owned, but let to 
other persons, and would include such places as their weights and measures 
offices and cattle loading places. 

Certain modifications in the financial and other clauses having been 
adopted, the Bill was ordered to be reported to the House for third reading. 


THE CITY OF LONDON ELECTRIC LIGHTING ORDER 
OF THE CHARING CROSS AND STRAND CORPORATION. 


A Select Committee of the House of Commons, presided over by 
Col. Gunter, has had under consideration the Bill confirming the 
Provisional Order granted by the Board of Trade to the Charing Cross and 
Strand Electricity Supply Corporation (Limited). 

Mr. PEMBER, Q.C., for the promoters, said hitherto there had been only 
one company supplying electricity in the City, mainly because the City Cor- 
poration considered its hands were tied by certain agreements entered into 
with the City of London Company. "The principle of competitive supply 
in electric lighting was, however, now thoroughly established, and with 
perhaps the sole exception of the City there were competing companies in 
all the metropolitan districts. The Board of Trade had approved the 
Order which was now before the Committee. The company proposed to 
spend £800,000 on the City undertaking, and to raise the necessary money 
by increasing their authorised capital. In 1914 the Corporation would 
have the option of buying up the existing company, if they choose then 
to exercise it: and in the same year, and any time thereafter, the Charing 
Cross Corporation could be bought up by the Corporation. 

Mr. E. WILMOT SEALE, secretary of the Charing Cross Company, 
said: In the Strand and St. Martin's districts they had connected what 
was equivalent to more than 157,000 eight-candle power lamps, the com- 
pany last year standing fifth on the list of metropolitan companies in 
regard to supply. The average price charged for current by his company 
was the lowest price charged by any private metropolitan company, aud 
was lower than the price charged by three out of the four metropolitan 
local authorities which supply themselves. His company would supply 
light in the City at from 5d. to 4d. per unit, and motive power at from 
ód. to 2d. per unit. There was a very wide field in the City for the 
employment of electric energy, which was wholly untouched at the present 
moment. "Their charge for public lighting in the city would be the same 
as that charged by the existiug company. 

Mr. W. H. PATCHELL, engineer to the Charing Cross Company, 
said the alternating current which was used by the existing com- 
pany, although it had been applied to motors, was not generally 
satisfactory either for motive power or for street arc lighting, 
aud for that reason the City Company supplied the public lamps 
with direct current. The promoters’ sliding scale charge to private 
consumers would work out as follows:—If the lamps were alight 
one Four per day per quarter, the price would be 5d. per unit ; if 14 hour 
per day per quarter, 4'66d. per unit; if two hours per day per quarter, 
4'6d. per unit; and if more than two hours per day per quarter, Ad. per 
unit. This would compare with the sliding scale of the City Company at 
7d. per unit up to 2°06 hours, 6d. up to 3°43 hours, 5d. up to 4:12 hours, 
and 4d. for all over that. There were at present 1,136 consuniers upon 
his company's mains, The Charing Cross Company's supply was direct 
current, although current supplied from the Lambeth station had to be 
transformed. If their new generating station was established south of 
the Thames they could take the current across the river, as they took their 


current from Lambeth. He was not aware that the County Council 
eould not give them power to bring their maius over the bridges without 
Parliamentary sanction. If the eleetriclight was supplied at 5d. per unit, 
that would be equivalent to gas at 2s. 6d. per 1,000ft. 

Mr. J. CECIL BULL, manager and secretary of the City of London 
Electric Lighting Co., aaid the capital of his company now consisted of 
40,000 £10 Preference shares, 60,600 £16 Ordinary shares, and £400,020 
of Five per Cent. Debentures, or £1,400,000 in all. Their expenditure 
upon capital account had been nearly £1,600,000 up to the present date, 
and their net revenue in 1898 was £97,842. They actually carried on the 
public lighting in the City at a loss. They started in 1892 with 242 
private consumers, and on June 21 last, notwithstanding their alleged high 
prices, they had 7,876 private consumers. A great number of the large 
institutions in the City were among their customers, many of ttem having 
given up their own installations in order to come on the company's mains. 
Under obligation imposed by the City of London Electric Lighting Act, 
1883, his company had aecumulated £190,000 to depreciation account, 
which sum bad had to be invested, also under obligation, in Consuls and 
other gilt-edged securities. "The Charing-Cross and Strand Company had 
only accumulated about £30,000, which was invested in their own business, 
His point was that if there was to be competition it should be on level 
terms. If the City of London Company were relieved of this obligation, 
which cost them last year over a peuny per unit, they could supply at 5d. 
per unit maximum, the same as the promoting company. The com- 
pany supplied Zhe Times newspaper with electricity for lighting 
purposes, and this being a night load they only charged 4d. per 
unit, The company were prepared to make similar cunce?sions to 
other consumers under similar circumstances. He calculated that the 
total cost of producing electricity by the Charing Cross Company, 
including depreciation and debenture interest, was Ó'l7d. per unit, and 
as it was in evidence that there average price was 4°36d. per unit there 
was a net profit of something over a penny. Under the Order now sought, 
if it were granted, the shareholders weuld never get an adequate retura on 
the capital outlay. 

Mr. SHIRESS WILL, Q. C. (for the Charing Cross Company): D» you fear 
competition: - We put it thus: Competition under the circumstances in 
which our capital is invested, and in view of our obligations would bs 
unjust and unfair. The City Corporation had prevented the company 
from laying a continuous-current system, though it was essential to the 
undertaking, and would involve only slight interference with the streets. 
This complaint also was against the Board of Trade. 

Mr. FRANK BAILEY, engineer to the City of London Company, said 
when he was appointed in 1895 the load of the works was 2,200 kilowatts. 
Till last winter the supply by the company was given without interruption, 
and the pressure was full and steady. The district of the company was 
divided into 22 separate networks, so that one network need not sutfer if 
there was an accilent in another. The company were ext2nding their 
plant. At present they had three electrical machines on order, of an 
aggregate capacity of 3,000 kilowatts ; and five boilers were being delivered, 
and four more were on order for delivery next month. Any company 
supplying in the City must supply at not less than twice the price charged 
in the West End, owing to the peculiarities of the demand. If theOrder 
only allowed the Charing Cross Company to supply at the same price as in 
the West End, the shareholders would be ruined. "The Charing Cross and 
every other electric company would be hurt if the Order were confirmed, 
because, for the first time in nearly 20 years, there would be failure and 
fiasco, in a financial sense, in connection with an electrical company. 

Mr. E. GARCKE sketched the history of electric lighting in the City, 
detailing the cirumstances under which the Brush Company, which was 
succeeded by the City of London Company, came to supply there. He said 
he considered the City Corporation were honourably bound to prevent 
competition in the matter of electricity supply for 21 years, in the terms 
of a clause in one of the agreements with the City of London Company. 

Mr. SYDNEY MORSE, who drew up the contracts which are the subjeet 
of the threatened litigation between the City authorities and the City of 
Londou Company, was also examined. 

Mr. GEORGE HERRING said it was the opinion of both experts and 
commercial men that electric lighting in the City, having regard to the 
very exceptional conditions which there prevails, could not possibly be 
made to pay. Large capital would be required. He and his friends ha 
found £200,000 of the City of London Company's capital. It was on the 
faith of the clause in the contract that the Commissioners of Sewers, so far 
as they were able to do so, had granted for a period of 21 years the 
exclusive right of supplying electricity in the City to the City Company, 
and on that only, that he recommence i his friends to invest. If the Order 
now asked for were granted, it would be a very serious matter, because no 
future contracts would be possible with the Corporation, inasmuch as no 
one would invest their money on the faith of contracts with the Corporation. 

Lord KELVIN said he was aware of the peculiar nature of the condi- 
tions of the demand and supply in the City of London. No less than 60 
per cent. of the lamps connectedwith the City Company's mains had been 
in use at one time, and that a very short portion of the 24 hours. 
Compared with most residential districts that was a most unusual 
demand, the usual figure being 30 to 35 per cent. The load diagram 
showed that the consumption rose with unusual rapidity, and also 
that the heavy load only lasted a short period—in winter from 
about four to six pm. He believed that a remunerative demand 
was only obtained from October to February, the output of electricity 
during the remaining months of the year being very small, and he believed 
insufficient to cover the working expanses. The company, therefore, had 
to use & much larger plant than was necessary in more usual circumstances. 
The proposal to sauction this Order would involve very great hardship on 
the people who have to tind the money for this supply, and would not be 
in the publie interest. 

[The evidence will be continued in our next issue.] 
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FOREIGN TELEGRAM CHARGES. 


In the House of Commons on Friday, Mr. HANBURY stated, in reply to Mr. 
R. G. Webster, that the Postmaster-General had not received any general 
. representations on the question of the present high charges for sending tele- 
grams from the United Kingdom to many British possessions and foreign 
countries, but communicatious had been recently addressed to the Chan- 
cellor of the Exchequer, by whom, no doubt, they would be carefully 
examined. With the consent of the telegraph companies, considerable 
reductions were made at the last International Telegraph Conference at 
Budapest, and at the next international conference, to be held in London, 
in 1901, there would be an opportunity for again bringing the charges 
under review. 


LEGAL INTELLIGENCE. 


The Mayor and Corporation of Hyde v. the Oldham, Ashton 
and Hyde Electric Tramway (Limited), the British Electric 
Traction (Pioneer) Co. (Limited), the British Thomson- 
Houston Co. (Limited) and the British Insulated Wire Co. 
(Limited). 

This case came before Mr. Justice Grantham in the Queen's Bench 
Division on Monday. The plaintiffs claimed an injunction restraining 
defendants from breaking open the footways in certain main thoroughfares 
of the borough of Hyde and laying thereunder electric cables for the 
purpose of working tramways which the defendants had constructed. 

here was also a claim for damages. 

It appeared that Section 26 of the Tramways Act, 1870, provides that 
the “ promoters ” of a tramway may from time to time, for the purpose of 
making, maintaining, or renewing any tramway, duly authorised, open and 
break up any road subject to the promotors giving notice to the road 
authority of their intention to open and break up any road, and tbat they 
shall not open or break up or alter the level of any road except under the 
superintendence of the road authority. In Section 3 of the Act the term 
“road is defined to mean any carriage-way being a public highway, and 
the carriage-way of any bridge forming part of or leading to the same." 
By the Tramways Orders Confirmation (No. 2) Act, 1896, Oldham, Ashton- 
under-Lyne and Hyde District, the British Electric Traction (Pioneer) Co., 
their successora and assigns were authorised to construct the tramways in 
respect of which the present question arose, and the Oldham, Ashton and 
Hyde Electric Tramway (Limited) were their successors, the other 
defendants being the contractors employed to do the work. A plan for 
the construction of the tramways was authorised by the Board of Trade, 
under Section 24 of the Act of 1896, and it involved the laying down of 
cables or feeders under the footways of the strests traversed. Discon- 
necting stations were authorised to be erected also on the pavement at 
intervals of a quarter of a mile by means of which electric current might 
be disconnected from any section of the overhead wire. On July 5, 1898, 
defendants gave plaintiffs notice of their intention to open the ground of 
the streets along which it was intended the tramway should pass for the 
purpose of laying the electric supply mains, &c. Prior to this they had 
undertaken to pay £500 towards the cost of widening certain streets, but 
plaintiffa refused to consent to the feeders being laid under the footway 
unless defendants undertook to pay a further sum of £500 towards 
widening the streets. The defendants, however, declined to do this, and 
claimed to be entitled to lay the feeders under the footway without the 
plaintiffs’ consent, and they did the work in September and October last. 

Mr. MACMORRAN, Q.C., contended that defendants had no power to 
open the footways without plaintiffs’ consent, and that the power given by 
Section 26 of the Tramways Act of 1870, to open and break up roads, was 
limited by virtue of the definition of Section 5 to the carriage-way. He 
called evidence to prove that £100 worth of damage had been done to the 
pavement of the footways. 

Mr. CRIPPS, Q. C., contended that the definition of a “road” in Section 3 
did not exclude the footways when the highway consisted of a carriage, 
way and footways, but that it simply limited the term road to such 
highways as also carriage-ways as opposed to highways which were foot- 
paths or bridle paths. He also contended that it was not a case for an 
injunction and that if there was a trespass the damages were n4. 

Mr. Justice GRANTHAM, in giving judgment, said that, in his opinion, 
although the Act of 1870 gave defendants power to open and break up the 
carriage-way it did not give them the power to open and break up the 
footways, and the sooner an act was passed to give promoters of tramways 
such a power the better. The only question in the case was whether, where 
the cables were already laid, there could be an injunction, defendants 
having admitted the trespass. It was the case of a wrong without a 
remedy, because no damage was proved. But defendants claimed the 
right to do what they had done, and to do it agaiu whenever they chose. 
In those circumstances he must grant an injunction. He also thought 
that plaintiffs had suffered damage to the extent of £100, which sum he 
now awarded them. The injunction would not come into operation for 
tix months to enable defendants to appeal if they thought fit to do so. 


R. W. Blackwell and Co. v. Greenwood and Batley (Limited). 


Mr. Justice Bruce, on Monday, in the Queen's Bench Division, delivered 
judgment in this action, which was brought to recover £608. 158. 2d., 
balance of account for the price of goods sold and delivered. The 
defendants, while admitting plaintiffs’ elaim, alleged that they were 
entitled, by way of set-off or counter-claim, to deduct £525. 193. 1d., and 
brought into court £82. 16s. 1d. as sufficient to meet plaintiffs’ claim. The 
counter-claim alleged that in June, 1896, the Corporation of Leeds invited 


tenders for the supply of 25 electric cars, to be used on their overhead 
electric tramways, to be constructed in accordance with a specification and 
general conditions of contract prepared by the Corporation. Part of 
the system of traction included the supply for each car of a trolley of the 
swivelling arm type, each trolley standard to have a base fixed to the roof 
of the car, and the conditions prescribed by the Corporation required that 
there should be a suitable arrangement on the roof of each car, of adequate 
strength, for attacbment to the trolley base. On June 22 the defendants 
sent in to the Corporation a tender, undertaking to build and supply 
25 cara complete, according to the specification and conditions, and 
guaranteed to uphold the same in perfect order and condition for 12 
months for the sum of £14,000, this tender being accompanied by the 
plaintiffs’ plan of the trolleys which they were prepared to make at a 
certain price, and according to the specification, &c. The Corporation 
accepted the tender, and defendants, on November 17, 1896, ordered 
from plaintiffs, at the prices quoted by them, the trolleys, which order 
was accepted, and which were duly attached to the cars. In August, 
1897, the trolley standard on one of the cars broke and injured three 
passengers, and actions for damayes were commenced against the Corpora- 
tion by the passengers, and the Corporation claimed damages from 
defendanta in respect of the defective trolley which caused the accident. 
Defendants gave plaintiffa notice of the claim, and told them they should 
hold them responsible for any damages they might sustain as the result 
of the aecident. Plaintiffs denied all liability for the fracture of the 
standard, and defendants paid the damages and costs which the Corpora- 
tion had to pay to the passengers, making, together with costa ineurred by 
plaintiffs, £529. 198. 1d., which they claim to set off against plaintiffs’ claim. 

Mr. Justice BRUCE, in giving judgment, said that as the broken standard 
had not been produced in Court it was impossible for him to see its condi- 
tion after the accident. On the evidence he held that the standard was 
not defective, and that it had been broken by some severe strain or violence 
for which plaintiffs were not responsible, In those circumstances judg- 
ment would be entered for plaintiffs on the claim and counter-claim, with 
costa. 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week. | 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury-court, Fleet- 


street, London :— s 
| NOW READY. 

“The Electrician" Electrical Trades’ Directory and Hand- 
book for 1899.—' The Second Edition of the Big Blue Book" for 
1899 is now ready. The volume contains the large Sheet Tables 
of Electricity Supply Stations and Electric Railwaysand Tramways. 
The price of the Directory and Handbook remains the same—106s., 
post free 10s. 9d.; abroad, post free, 12s. (United States 13s. 6d.). 


“ ELsorrIo Morrvn Powsr,” by Albion T. Snell, contains the. 
latest information respecting the application of electric en to minin 
and general power transmission purposes, in which the author has h 
much experience. Price 10s, 6d., post free ; abroad, lle. New edition 
ready next week. 

" LABORATORY NOTES AND Forus.”—With the above title we have ready 
the New Edition of a set of 40 Elemen and Advanoed Exercises for 
use in Electrical Engineering classes. ese have been prepared by 
Dr. J. A. Fleming, and will be found of great service to Teachers, Demon- 
strators and Studente, The object of this series is the saving of the time 
of the Teacher and his Assistante, and bo serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 8s. 6d. per 
dozen net; in sete of any three, 1s. net; or the set of Twenty (Elementary 
or Advanoed) Exercises can be obtained, price 5s. net. 6 complete 
get of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net; or bound in strong 
cloth case. price 12s. 6d. net. Strong portfolios can be had, price ls. each. 

NOW READY.—The cheaper edition of Dr. J. A. Piening a Poonia 
Laboratory Notes and Forms.” These cheaper Forms have been prepared 
for the use of students and teachers ab the Polytechnio and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to a request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Forms, 
which differ only from the higher-priced set in being printed on smaller and 
cheaper paper and with less space for tabulated records, are issued ab half 
the price of the original set. 


'" ELEOTRICAL TESTING FOR TELEGRAPH ENGINEERS."— By J. Elton 
Young, M.LE.E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general. 
Deny 8vo, fully illustrated. 10s. 6d., post free; abroad 11s. 


„TH STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING.”—A new work 
by Messrs. H. K. O. Fisher and J. O. H. Darby, with the above title, is 
now ready, price 6s. net; abroad, 6s. 3d. This work is intended to serve as a 
guide bo operators already in the telegraph service, and to those who desire 
bo enter $ service. e * cable companies now insist that their. 
operators and probationers shall certain examinations in electrical 
subjects. The book is very fully illustrated. Second Edition now ready. 


Daum ARMATURES AND CoMMUTATOBS,” by Mr. F. Marten Weymouth, 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 
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TENDERS INVITED. 

The Visitor? committee of the North Wales Counties Lunatic 
Asylum, Denbigh, invite tenders for the supply and erection of: 
(I) engines, dvnamos, switchboard, injector, piping and foundations; 
and (2) wiring of buildings. Specifications, &c., may be obtained 
from Mr. Thomas L. Miller, 7, 'l'ower-buildings, N., Water-street, 
Liverpool. Tenders to the clerk to visitors (Mr. Wm. Barker), 
Denbigh, by noon on Tuesday, Aug. 1. An advertisement contains 
additional particulars. 

As announced in an advertisement, the Nelson Health committee 
invite tenders for the supply and fixing of a lightning conductor to 
the chimney at their refuse destructor works. Specifications, &c., 
may be obtained from Mr. B. Ball, borough engineer and surveyor, 
and tenders (addressed to chairman of committee), must be delivered 
at the Town Hall, Nelson, by 24th inst. 

The Council of the County Borough of Brighton invite tenders 
for the supply and erection of cast-iron water tanks at their electricity 
works, North-road. Further particulars are given in an advertise- 
ment, and specifications, &c., can be obtained at the office of the 
town clerk (Mr. Francis J. Tillstone), Town Hall, Brighton, where 
tenders must be lodged before 10 a.m. of the 17th inst. 

As announced in an advertisement, the Salford Corporation invite 
tenders for the supply and erection of eight 750 kilowatt continuous- 
current steam dynamos, Specifications, &c., can be obtained from 
the town clerk (pro tem.), (Mr. L. C. Evaus), and specifications can 
also be seen at (but not obtained from) the otlices of the consulting 
engineers (Messrs. Lacey, Clirehugh and Sillar), 2, Queen Anne’s- 
gate, Westminster, London, S. W., and 78, King-street, Manchester. 
lenders to Mr. Evans by Aug. 8. | 
"The Salford Electric Light committee also invite tenders for 
electric cables with compound insulation. Specifications, &c., may 
be obtained from the electrical engineer (Mr. Charles L. Turner), 


Walness-road, Broughton, and tenders (addressed to chairman of | 


committee) must be delivered at the offices of the town clerk (pro 
tem.), Mr. L. C. Evans, Town Hall, Salford, by 10 a.m. of 14th inst. 
An advertisement gives further particulars. 


The Vestry of 5t. Mury, Battersea (London) invite tenders for the 
supply and erection of an overhead travelling (hand or electric) crane, 
and storage battery. An advertisement contains further particulars 
and general conditions, specifications, &c., can be obtained from the 
Vestry clerk (Mr. W. Marcus Wilkins), Municipal-buildings, Laven- 
der-hill, London, S. W. Specifications and drawings can also be seen 
at (but not obtained from) the office of Prof. Alex. B. W. Kennedy, 
17, Victoria-street, Westminster, London, S.W. Tenders must 
be delivered to Mr. Wilkins, on or before noon of "Thursday, 
August 31st, 


The Hastings Corporation invite tenders for the supply and laying 
of high and low-tension cables, &c. Specifications, &c, can be 
obtained from the borough electrical engineer (Mr. Leonard 
Andrews). Tenders must be delivered to the town clerk (Mr. Ben F. 
Meadows), Town Hall, Hastings, not later than noon of Tuesday, the 
25th inst, Further particulars are given in an advertisement. 

The Sunderland Corporation invite tenders for (a) permanent way, 
(b) overhead construction, and (c) car bodies and trucks. An adver- 
tisement gives farther particulars, and plans may be seen at, and 
specifications obtained from, the offices of the borough electrical and 
tramway engineer (Mr. John F. C. Snell), Dunning-street. Tenders 
(addressed chairman of Tramways committee, Town Hall, Sunder- 
land) must be delivered at the otlice of the town clerk (Mr. Fras. M, 
Bowey) not later than noon ot Monday, 24th inst. 

The Glasgow Corporation invite tenders for the supply and erection 
of :—(1) boilers ; (2) steam engines (main and auxiliary) ; (3) three- 
phase generators, continuous-current generators, rotary converters, 
boosters, and static transformers ; (4) surface condenser, feed pumps, 
circulating pumps, and air pumps. Specifications, &c., can be obtained 
on application to Mr. John Young, general manager of the Cor- 
poration Tramways, 88, Renfield-street. Tenders to the town clerk 
n J. D. Marwick), City-chambers, Glasgow, not later than Saturday, 

uly 22, Further particulars are given in an advertisement. 

The Glasgow Corporation also invite tenders for the supply of 80 
electric tramcar bodies, Tenders to the town clerk (Sir J. D. 
Marwick), City-chambers, Glasgow, by July 22. 

The Glasgow Corporation also invite tenders for electric work in 
connection with their fire alarm and. A. B. C. systems for seven years. 
Tenders to interim clerk, Police Department, City Chambers, Glasgow, 


The Salford School Board invite tenders for the electric lighting of 
their new. schools in Langworthy-road, Seedley, Pendleton. An 
announcement elsewhere gives additional particulars, and specifica- 
tions and plans may be seen at, and any further information 
obtained from, the offices of the consulting engineers (Messrs. Lacey, 
Chrehugh and Sillar), 78, King-street, Manchester. Tenders 
(a 1d ressed to the chairman of the Board) must be delivered by noon 
of Monday, the 17th inst, 

The Great Grimsby Corporation invite tenders for the supply, 
delivery. and erection of (1) Lancashire boilers with mechanical 


stokers, (2) engines, dynamos, pumps, steam pipes, &c., condensing 
pour crane, economiser and tools, (3) storage battery, (4) switch- 

oard and motor dynamos, (5) arc lamps, (6) feeders, mains, and arc 
light leads, including all roadwork. Tenders to Town Clerk, West 
St. Mary's Gate, Grimsby, by noon of July 10. 

The Wallasey District Council invite tenders for the supply and 
erection of a 300-kilowatt alternator with engine combined. ‘Tenders 
to clerk Council (Mr. H. W. Cook) Public Offices, Egremont, 
Cheshire, not later than Thursday, July 20. 

The Wallasey District Council also invite tenders for the supply 
and delivery of transformers. Tenders to Mr. Cook by July 20. 

The Warrington Corporation invite tenders for:—(a) Water- 
tube boilers for use in connection with destructors, economisers and 
pumps; (ö) high-speed engines and direct-coupled continuous- 
current dynamos, balancers and boosters; (c) jet condensing pde 
with circulating water pumps, &c. ; (d) steam exhaust and feed pipe 
work; (e) overhead crane ; (f) switchboard and connections; (g) 
storage battery ; (h) underground mains and stoneware conduits and 
boxes; (i) arc lamps and posts. Tenders (addressed Chairman, 
Electric Lighting committee) to the offices of Mr. J. Lyon Whittle, 
Town Hall, Warrington, by noon, July 18. 

The Edinburgh Corporation invite tenders for installing the electric 
light at the Central Fire Station, Lauriston. Tenders to Mr. Thos. 
Hunter, W.S., town clerk, City-chambers, Edinburgh, by July 18. 

The Salford Corporation invite tenders for a sample tramcar. 
Plans and specification, &c., can be obtained at the borough engineer'a 
Tenders (adress chairman Tramways committee) to Mr. L. C. 
Evans, town clerk, by 4 p.m. of July 18. 

The Corporation of South Shields invite tenders for the supply 
and erection of arc lamps and lamp posts. Tenders to Mr. J. Moore 
Hayton, town clerk, Court Buildings, South Shields, by 10 a.m. of 
July 10. 

The South Shields Corporation also invite tenders for plant. Tenders 
to and particulars from clerk by July 10. 

The Southampton Corporation invite tenders for the supply and 
erection of (a) continuous-current motor boosters, (b) tramway 
switchboard, (c) battery of accumulators and accessories. Tenders 
must be sent in to Mr. R. R. Linthorne, Municipal Offices, South- 
ampton, before noon of July 11. 

The Electric Lighting committee of the Urban District Council of 
Pembroke (Co. Dublin) invite tenders for the supply and erection 
of plant at the municipal electricity works, Tenders to Mr. J C. 


Manly, clerk to the Council, Town Hall, Ball’s Bridge (Co. Dublin), 


by July 14. 

The Electric Lighting Committee of the Urban District Council 
of Rathmines and Rathgar (Co. Dublin) invite tenders for the supply 
and erection of plant at the municipal electricity works. Tenders 
to Mr. F. P. Fawcett, clerk to the Council, Town Hall, Rathmines, 
Co. Dublin, by July 14. 

The Corporation of Lowestoft require tenders for the erection ofan 
electric lighting station. Tenders to town clerk by noon of July 18. 


Tenders for stores are invited by the Electricity committee of the 
Manchester Corporation for the twelve months ending June 30, 1900. 
The stores include incandescent lamps, meters, carbons, brass and 
iron castings, &c. Tenders by July 10. 

The Manchester Ship Canal Co. invite tenders for six months 
supply of various stores, including carbons. Tenders to secretary by 
14th inst. 

The Gas and Electric Light committee of Burton-on-Trent invite 
offers for a quantity of high-tension india-rubber insulated cables, 
varying from 37/14 to 19/18. The cables can be seen on application 
to Mr. F. L. Ramsden, manager and engineer, Gas and Electric Light 
Works, Burton-upon-Trent. 

The Beckenham District Council invite tenders for the erection of 
electricity station buildings. "Tenders to town clerk by 17th inst. 

The Halifax Corporation require a steam dynamo. Tenders to 
electrical engineer, by 19th inst. 

Tenders are invited for the supply of necessary plant for the elec- 
tric lighting of Annfield Plain, Durham. Tenders to clerk by noon 
of 18th inst. 

The London County Council invite tenders for the erection of 
electricity generating station on the Victoria Embankment and for 
it maintenance for twelve months. Forms of tender, &c., from the 
Architects’ Department, 13, Spring-gardens, S. W., and tenders to 
County Hall, Spring-gardens, by 25th inst. 

By a proclamation of the Municipal Council of Praia, St. Jago, 
Cape Verde Islands, dated May 20, tenders are invited for the electric 
lighting of the town on the following conditions :—A temporary 
deposit of 200,000 reis (say, £33. 6s. 6d.) must be made. The 
exclusive right of supplying electric light for 20 years will be 

ranted. The Council guarantees to take 150 incandescent 16 c.p. 
hn for public lighting, and the basis for tender is 12 milreis (say 
£2) per annum (the night being invariably of 10 hours' duration) 
from sunset to sunrise, this price to be reduced by 2 per cent. when 
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the public lamps exceed 200. The basis for tender for public and 
private buildings is to be 18 milreis (about £3) per annum per hecto- 
watt-hour. The basis of charge for current for power and industrial 
urposes shall be 18 reis (rather over $d.) per hecto-watt-hour. 
ailing agreement with consumer, the consumption is to be computed 
by meter, for which a monthly rent may be charged The Council 
undertakes to grant gratuitously land for the generating station, to 
give the right of taking up roads for mains and conductors, and to 
require property owners to allow connections and wayleaves for 
conductors. The choice of lamps, &c., is left to the concessionaire, 
Should more elegant designs of brackets and poles be desired, the 
alteration is to be at the expense of the Council. Installations in 
private houses to be at the expense of the consumer. In case of 
failure of the electric light from furce majeure the concessionaire is 
to be allowed to use petroleum light, and the Council will cede to 
the concessionaire all existing lamps, &c., in the town. A fine of 
200 reis (about 83d. per night) is to be levied for each public lamp 
which, through neglect, does not work properly, and a fine of 
500 reis (say 1s. 91d.) per diem is to be paid for each defective lamp 
not renewed after notice from the Council. The Council is to pay 
accounts quarterly within 15 days, or allow 6 per cent. interest on 
the amount due, but payment of accounts is not to be delayed 
longer than six months. Twelve months from signing of con- 
tract is allowed for the erection of the installation, with a fine 
of 50 milreis (£8. 78.) for every month's delay, except in case 
of force majeure, The right is granted of transferring the concession 
to an individual or a syndicate, subject to regulations of the 
commercial code and the majority of the directors being Portuguese. 
Contractors are to deposit between the signing and realisation of the 
contract one conto of reis (say, £166. 10a). Disputes are to be 
settled by arbitration. "The Council is to nominate an expert to 
examine the works and material at its own expense, and to bear part 
of any special installation for public festivities. The concessionaire 
shall be subject to Portuguese laws, and be considered as domiciled 
in Praia, St. Jago, Cape de Verde. Specifications may be examined 
at the offices of Senor J. A. de Breto Bastos, Secretary of the 
Municipal Chamber, Praia, or at Lisbon at the offices of A. de Assis 
Camillo, 121, Rua dos Retrozeiros. (A copy of the proclamation 
in Portuguese with the English translation can be seen at the 
offices of The Electrician, or typewritten copies of the translation 
wil be supplied.) The price in Praia of the best Welsh coal 
is, at the present time, about 24s. per ton. Tenders (accom- 
panied by the temporary deposit) have to be sent in to the 
Council within 180 days of the publication of this notice in the 
Government Gazette in Lisbon, and tenders will he opened by the 
Council at Praia on January 31, 1900. The money equivalents given 
above are calculated on the basis of 6,000 reis to the £ sterling. 
Tenders are wanted by the Gasworks Directors of the city of 
Malmö, Sweden, for the erection of electricity works. Plans, &c., 
may be obtained from the clerk of the gasworks, Tenders by Sept. 1. 
The municipal authorities of Alcudia de Crespins (Valencia), 
Spain, invite tenders until the 19th inst. for the concession for the 
electric lighting of the town. Tenders to el Secretario del 
Ayuntamiento. 
The Roumanian Post and Telegraph authorities, Bucharest, invite 
tenders until the 15th inst. for the supply of 30 tons of galvanised 
iron wire. 
Tenders are being invited by the Belgian State Railway authorities 
for the supply and erection of the plant necessary for the electric 
lighting of the railway at Charleroi. Tenders to La Bourse, Brussels. 


TENDERS RECEIVED AND ACCEPTED. 
The following tenders have been received by the Hull School 
Board for wiring and fitting up the Central Higher-Grade School for 
the electric light :— 


Laing, Wharton & Down ı McAulay, Clark and 

(accepted) essensen £225 15 0. Mclaren ............... £411 10 O0 
Scholes and Son ......... 645 0 0 Fowler-Lancaster(Ltd). 592 5 0 
Drake and Gorham 540 0 O Young and Peck......... 367 8 7 
J. E. Lester 525 0 0 G. F. Cooke and Co. ... 363 0 0 
W. J. Fryer and Co.... 498 15 0 G. F. Wells . $6213 0 
Handley and Shanks... 484 10 0 John Dewhurst & Son. 360 0 0 
Foote and Milne......... 462 0 0 Reame, Wokes & Co.... 321 0 0 
King and Co. 450 0 0 Walsall Electrical Co... 315 0 0 
S. P. Wood dd. 442 10 0 Jno. Worthington & Co. 295 0 0 
A. Dickinson . . . . . 438 15 0 


The Poplar (London) Guardians have accepted the following 
tenders :— 


Speedy, Congdon and Co. (cables, wiring and fittinga)............ £1,975 
Veritys, Limited (main switch board and distribution boards) 523 
Hart Accumulator Co. (storage battery) ᷑ / . 456 
General Electric Co. (electric motors)  ............. een 251 


The consideration of the tendera for turbines and dynamos has been 
deferred. 


The Aberdeen Harbour Boatd have accepted the tender of Messrs. 
Wimshurst, Hollick and Co. for the supply of three electric cranes at 
the new sheds on Regent Quay, at £2,450. 
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The Derby Guardians have accepted the tender of Mr. C. Haslam 
for wiring the offices. 


The Burton District Council have accepted the tender of Messrs. 
Johnson and Co. for the supply of fire alarms at £65. 10s. 

The Peterborough Town Council have accepted the tender of 
Messrs. E. Danks and Co. for the supply of boilers for their projected 
electricity works at £1,650. An uasuccessful attempt was made to 
give the contract to another firm, as it was alleged that Messrs. 
Danks and Co, did not pay the trade union rate of wages. 


APPOINTMENTS VACANT AND FILLED. 


The Corporation of Bangor require applications from engineers for 
the appointment of clerk of works to superintend, under the direction 


of their consulting engineer, the putting down of electric light plant 


and mains. Further particulars will be found in an advertisement, 
and applications must be sent to Mr. R. Hughes Pritchard, town 
clerk, Bangor, before noon, July 15. 

The Council of the County Borough of West Ham invite applica- 
tions for the positions of electrical engineer and shift engineer. 
Further particulara are given in an advertisement, and applications 
must be sent to the town clerk (Mr. Fred. E. Hilleary) by 5 p.m. of 
19th inst. 

The South London Electric Supply Corporation (Limited) require 
second and third station engineers. An advertisement gives further 
particulars, and applications must be sent to the secretary, Benge- 
worth-road, Loughborough Junction, London, S.E., by 17th inst. 

Lecturers in electric lighting and mechanical engineering are 
required for the Halifax Municipal Technical School. Applications 
to the principal before July 10. See advertisement. 

The Watford District Council require a resident electrical ongincer. 
Further particulars are given in an advertisement, and applications 
must be sent to the clerk (Mr. H. Morten Turner), Council Offices, 
Watford, by 4 p.m. of Tuesday, the 18th inst. 

An assistant lecturer in engineering is required for the Hudders- 
ficld Technical College. Salary £120. Further information from 
secretary. 

A lecturer in physics and electrical engineering and an assistant 
lecturer in engineering subjects are required by the Leith School 
Board. Applications to clerk by 13th inst. 

An assistant professor in civil and mechanical engineering is 
required for the City and Guilds Technical College. Applications 
to the Hon. Sec., City and Guilds of London Institute, Gresham 
College, Basinghall-street, London, E.C. 


Mr. C. A. Midgley, chief assistant electrical enzineer at the 
Wakefield electricity works, has been appointed resident] electrical 
engineer at York. 

Mr. F. G. Poulton, late assistant engineer to the Winchester 
Electric Light Co., has been appointed clerk of the electricity supply 
works at Hereford, at £150 per annum. | 

Mr. W. R. Spaven has been appointed traflic manager of the Leeds 
Corporation's tramways at a salary of £300 per annum. 


BUSINESS NOTICES. 

Messrs. W. A. Gent and J. S. Richardson (trading as Gent and 
Richardson), electrical engineers, &c., 533, Suflolk-street, Birmingham, 
have dissolved partnership. 

Mr. John Meek has been appointed superintendent of the Parlia- 
ment-street branch of the Edison and Swan Co., and will represent 
the S. W. district. Mr. Meek has been for some years in the company’s 
service. 

The London telephone number of W. T. Henley's Telegraph 
Works Co. has been altered from 734 to 5781 Bank. 

The registered offices of the Monte Video Telephone Co. (Limited) 
have been removed to 340, Dashwood House, New Broad-street, 
London, E.C. 

Dehl Gebrüder, of Berlin, notify that they have purchased tlie 
business of Gesse and Genischen, which they propose to carry on in 
their own name. 


BANRKUPTCIBS, LIQUIDATIONS, &c. 


Under the failure of John E. Liardet, engineer, an application was 
to have been made for sanction to a scheme under which a compo- 
sition of 7s. 6d. in the £ is to be paid on the liabilities, returned at 
£13,254. It was reported that some delay had occurred in lodging 
the £5,000 required for the composition and expenses, and th 
application was adjourned for a month. ij 

G. T. Godfrey, electrical engineer, &¢., Boundaries-road, Balham, 
and 40, Trinity-road, Tooting, has been adjudicated bankrupt. Mr. 
P. Ravenscroft, Jewry House, Old Jewry, London, E. G., has been 
appointed trustee. 


J. G. M. Hilton, electrician, Trafalgar Works, Bow Common-lane, 
London, E., has been adjudicated bankrupt, and the first meeting of 
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creditors will take place on the 10th inst., and the public examination 
on August 3, both at Bankruptcy-buildings, London, W.C. 

In the failure of B. Wild and J. H. Clarke (trading as Wild, Roth- 
well and Co.), electrical and general engineera, Atlas Works, 6B, 
Virginia-street, Southport, the first meeting of creditors will take 
place on 11th inat., at the O.R.’s, Victoria-street, Liverpool, and the 

ublic examination on 13th inst., at the Court House, Government- 
buildings, Victoria-street, Liverpool. 

A receiving order has been made in the Bradford Bankruptcy 


Court inst Arthur Blackburn, Marriott-street, Dewsbury, and 
Arthur Walker, Wall-street, Batley Carr, carrying on business in co- 
partnership at Upper-lane Mills, Cleckheaton, as electricians and 


mechanical engineers, under the style of Blackburn, Walker & Co. 


Claims against Chas. H. Kitching, electrical engineer, &c., 20, St. 
Hilda-street, 172, Beverley-road, and 42, Chariot-street, Hull. must 
be in by 19th inst. Mr. J. H. Fox (care of W. Gray and Co., Chapel- 
street, HuH) is trustee. 


Claims against the Fowler-Waring Cables Co. (Limited) are to be 
sent by Aug. 4 to the liquidator (Mr. J. A. Blackwood), 110, 
Fenchurch-street, London, E.C. 


Claims against the Electrical Time Recording Co. (Limited) are 
to be sent by 18th inst. to the liquidator (Mr. A. B. Clifton), 31, 
Bedford-row, London, W.C. 


The failure of a firm of lithographic artists, Taylor and Killik, 
came before the London Bankruptcy Court last week, in which it 
was stated that the debtor Taylor was the inventor of a patent for 
electrically illuminating advertisements (known as the *' Reflex " 
advertisement system), "brought 'out in October, 1897. Failure is 
partly attributed to losses incurred in connection with this patent. 


For Sale.—The business of Messrs. Nalder and Hilton (Limited), 
at White Post-lane, Victoria Park, London, N.E., is for disposal as a 
going concern, An advertisement points out that the company has 
gone into voluntary liquidation, chiefly owing to losses on a contract 
not connected with electrical work, and entered into with a companv 
now in bankruptcy. The electrical turnover has been about £6,000 
per annum. The debenture holders, who are in possession, are 
desirous of disposing of the business promptly, and are prepared to 
entertain any reasonable offer. Further particulars can be obtained 
from the Receiver, Trafalgar Works, Bow Common-lane, London, E. 


Sale by Tender.—An advertisement elsewhere gives particulars 
of the sale by tender, in one lot, of the stock-in-trade of Binko, 
Ridsdale & Co. (Limited), consisting of electrical fittings, apparatus, 
accessories, &c. Tenders to Mr. W. B. Peat, liquidator, 2, Lothbury, 
London, E.C., by 2 o'clock of July 12. l 


London Engineering Contracts.—About four months ago the 
London and District Association of Engineering and Shipbuilding 
Employers, of which Mr. Alexander Siemens is president, presented 
a petition to the London County Council, asking for the recon- 
sideration of certain clauses inserted in the Council's form of 
engineering contract, which, it was alleged, prevented firms from 
tendering for the Council's work. The three points raised were :— 
(1) The question of the dismissal of foremen, (2) arbitration, and (3) 
rates of wages. The Council have now decided not to make any 
alteration in the present arbitration clause, or to alter the conditions 
with re to rates of wages. As to the dismissal of foremen, the 
Councils attitude has been modified to the extent that “the 
Council's engineer shall in future only cause a foreman to be removed 
from the particular work being carried out for the Council, but not 
dismissed from the service of the contractor." 


Scholarship Awards.—As a result of the recent entrance scholar- 
ship examinations at the Electrical Standardizing, Testing and 
Training Institution, the following awards have been made :—Mr. 
Leonard Roseveare, of the Technical Schools, Plymouth, an 
exhibition of 30 guineas tenable for two years; and Mr. Alfred 
Smyth, a special prize of 20 guineas. 

- Workmen's Compensation.—We would call attention to the 
eoncluding paragraph in the report of the directors of the Electric 
Construction Co. appearing on another page, in which it is stated 
that the total compensation paid under the Workmen’s Compensation 
(1897) Act for the past financial year is £20, and we understand that 
this was after dealing liberally with the cases which came up for 
E The company saved a large sum of money by taking its 
own risk. 


“ Scagliol"—On Thursday last week a successful test was made 
of a new fire-proof building material, bearing this not-particularly 
euphonious name. A small house of * Scagliol” had been erected 
on ground belonging to the Central London Railway, at Shepherd's 
Bush, and about 60 gentlemen witnessed the test, at the invitation 
of the London Portland Cement Co., of 123, Bishopsgate Within, 
the English patent holders. The material has been in use for several 
years abroad, several million square feet of walls and ceilings, &c., 
having been made of it in Germany alone. Twenty minutes after 
the ignition of a blazing fire in one chamber of the test hut, the pyro- 
meter within registered between 2,100 and 2,200°F., while a 


thermometer on the other side of the 3in. wall indicated only 
100deg. A thin muslin curtain and a piece of tissue paper nailed to 
the partition were unaffected, as were also some wood shavings 
placed immediately above the seat of the fire on a ceiling made of 
Scagliol “ceiling slabs.” A piece of pitch and a piece of sulphur 
had been placed in the centre of the ftames, protected only by a 3in. 
thickness of * Scagliol " chimney blocks, and after the test the pitch 
was found to be soft but unmelted, while the sulphur showed no 
change whatever. ‘The peculiar form of the slabs makes them *' self. 
bonding," and rapid to put up, and the cost is said to be about the 
same as ordinary lath and plaster work. 


Underload and Overload Rheostat.— Below we illustrate a 
new form of automatic rheostat, manufactured by the Ward Leonard 
Electric Co. of America. The instrument is a motor-starting rheostat, 
suitable for handling a motor of 10 H. P., and is provided with 
automatic underload release, and also an interlocking, overload, 
automatic circuit-breaker. This combination is claimed to give 
absolute protection to both the motor and the rheostat against damage 
due to improper conditions of usage. In case of failure of supply, 
the operating arm of the rheostat is automatically moved back to its 
starting position, inserting resistance and finally opening the circuit 
entirely. In case excessive current is passed through the rheostat 
and motor, either during the time of starting the motor, or after the 
motor has been started and has been left operating at its full speed, 
the result would be that the interlocking overload, automatic circuit 


10 n.r. Underload and Overload, SK Type. 


breaker would cause the circuit to be opened. It will be seen that 
the design of the instrument is such that the breaking of the circuit 
oceurs upon auxiliary contacts specially designed for the purpose, and 
removing all arcing from the switch contacts and rheostat contacts of 
the instrument. | 


General Electric Co.'s New Catalogue.—We have received the 
1899 edition of the General Electric Co.’s price catalogue, which 
shows an enormous increase in size over its predecessor. In its 1,440 
pages are contained quotations for almost every conceivable kind of 
electrical supply, from bell-wire to steam dynamos and complete 
installations, from toy motors to electric cranes, and from miniature 
incandescent lamps to “Suez Canal type " projectors. The cata- 
logue is prefaced by a general index, telegraph code, &c., which is 
followed by estimates for complete installations, a comparison of 
the costs of electricity and gas as an illuminant, hints as 
to the amount of light required for different rooms, and a 

lossary of electrical terms. The catalogue proper is divided 
into seven sections, of which the longest—that devoted to electrical 
fixtures and glassware—is a really admirable production. Many of 
the fittings shown are not only artistic in themselves, but have made 
most beautiful illustrations. The list of dynamos is preceded by 
diagrams of connections and instructions for running and main- 
tenance, and in this section * Peel-Hawkins” machines of the 
company’s own manufacture are included, as well as those of other 
makers. Nor are three-phase dynamos and motors forgotten. The 
section on bell work is also very complete, and that on electrical 
supplies and wireman’s sundries (the second longest in the book) 
includes full particulars of the company’s high-voltage switches, cut- 
outs and lamp holders. The issue of this new edition of the General 
Electric Co.’s catalogue deserves to create a flood of orders which will 
tax the firm's new Manchester works to the utmost. 

Electricity Meters.—We have received from Messrs. Schattner 
and Co., of Timberhill, Noewich, a pamphlet giving full particulars 
of their prepayment and standard clectricity meters, both of which 
have been recently described in The Eleetrician. The pamphlet 
includes also a note from Mr. A. Gibbings on “ Municipal Electricity 


Supply." 
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Atkinson's Testing Works, Cardiff. We have received a neatly 
got-up brochure describing and illustrating the works established at 
Cardiff by Messrs. Llewellyn B. Atkinson and Claude W. Atkinson. 
The works comprise mechanical workshops and mechanical, electrical, 
physical, and chemical laboratories, and are devoted exclusively to 
experimental investigations for commercial and industrial purposes. 


Motor Cars, &c., at the Agricultural Hall.—There are a few 
items of electrical interest at the Motor Car Exhibition now being 
held atthe Agricultural Hall, London. Amongst the exhibitora are 
Mr. Carl Oppermann, the Crowdus Aecumulator Co., Messrs. 
Shippey Bros., the Joel Electric Carriage, Motor and Battery 
Syndicate, and Mr. E. A. McLachlan. The show on the occasion of 
our visit could hardly be said to be complete. 


Felten and Guilleaume.—We have received from Messrs. W. 
F. Dennis and Co, who are the London agents for the firm of 
Felten and Guilleame, a well-printed thirty-page book containing 
views of the large cable works at Mülheim-en-Rhine and descrip- 
tions of the various goods manufactured there. The book is trans- 
lated from the German. In addition to the manufacture of cables 
for electrical purposes, the works turn out a large «quantity of wire 
rope, and they do their own wire-drawing and valvanising. The total 
annual production is stated to amount to 80,000 tons. About 300 
officials and 4,200 workmen are employed. The works are driven by 
25 steam engines, which furnish the motive-power for about 900 
machines and some 1,800 wire-drawing blocks. Electrical power is 
made use of to a considerable extent, and its application is to be 
further increased. | 


Exports of Electrical Apparatus and Material.—The followin 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including loc iat instrumenta or 
machines, which are not separately specified) from June 28 to 
July 4, with the ports of destination :— 

Argentina—Buenos Ayres, £2,411 (including £250 telegraph material). 
Australasia— Fremantle, £95; Hobart, £130 (telegraph cable); Mel. 
bourne, 877; Perth, £15; Sydney, £1,534 (includmg £570 telegraph 
cable); Wellington £96. Bclyium—Ostend, £40. British Guiana — 
Demerara, £141 (telegraph material). Zurma—Rangoon, £85. Canuda— 
Montreal, £26. Ceylon—Colombo, £70. China—Shanghai, £95; 
Tientsin, £65. Colombia (Republic of)—Santos, £24. pt Port Said, 
£388. Framce—Boulogne, £90. Germany—Hamburg, £260. Holland 
Amsterdam, £291; Rotterdam, £13. Jndia—Bombay, £18. Mauritius 
—£15. Norway—Christiana, £15. Russia - Odessa, £75. South Africa 
—Cape Town, £182; Delagoa Bay, £13; Durban, £2,795 (including 
£870 telegraph material) ; Port Elizabeth, £120. Spain— Barcelona, £14 ; 
Grenada, £25. Straits Settlements— Singapore, £18,115 (includiug £18,000 
telegraph cable). Sweden—Gothenburg, £253; United States— Boston, 
£2,796 (telegraph apparatus). Urugeay—Monte Video, £55 (telegraph 
material) Total, £30,231, against £8,277 in the corresponding week 
last year (Jume 29 to July 5). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


_Aberdeen——The Town Council have increased the salary of the 
city electrical engineer (Mr. J. A. Bell) from £225 to £300 per 
annum. The tramway department are to bear £50 of the inerease. 


Bangor (Ireland).—The Irish Privy Council have granted an 
order to the Drake and Gorham Electric Power and Traction Co., 
authorising the construction of an electric tramway from Bangor to 
N The Company also propose to apply for a provieional 
order, 


Barnsley.— Although the Council are not yet supplying electric 
current, it has been found advisable to consider the question of 
adding tothe plant. At the last Council meeting Mr. Brady moved, 
that in consequence of the large number of applications for current, 
the Electric Light eommittee be empowered to provide an additional 
250 H.P. steam dynamo, at an estimated cost of £2,000. The motion 
was agreed to. It has been decided to make a uniform charge of 5d. 
per unit for current for lighting places of public worship. The 

rough surveyor has been instructed to prepare a scheme of 
tramways for the district. 


Bermondsey (London).—The bill confirming the Vestry’s 
rovisional order has been read a third time in the House of Lords. 
he Electric Lighting committee are now seeking for a suitable site 

for the proposed generating station and refuse destructor works. 


Birkenhead.— The Town Council on Wednesday adopted, on the 
recommendation of the Gas and Electrical committee, a revised 
system of charging for electric current. In future the price will be 
6d. per unit for the first 14 hours’ maximum demand and 3d. 
afterwards, 

Bournemouth.—The inauguration of the public electric lighting 
took place last week. There are 24 arcs and about 100 incandescents 
on and adjacent to the pier. This only forms a portion of the scheme 
in hand, as the Pleasure Gardens, Winter Gardens, &, are to be 
lighted electrically. Altogether lamps of an aggregate candle power 
of about 58,000 will be required. The installation, which is on the 


continuous-current system, has been planned and carried out by the 
borough engineer and surveyor, Mr. F. W. Lacey. 


Chelmsford.—The Chelmsford Electric Lighting Co. have 
declined the offer of the Town Council to purchase their undertaking 
at £24,000. 

Cheltenham.— At present there are 313 customers of the electric 
lighting department, and the equivalent number of 8 c.p. lamps 
connected is 20,000. The figures at the corresponding time last year 
were 250 and 16,000 respectively. 


Chichester. — The Town Council have decided to ask Mr. E. Price, 
the borough electrical engineer at Portsmouth, to report upon the 
plans and estimates of the electric lighting scheme prepared by the 
borough surveyor, 

Colne.—The Council have resolved to put their provisional order 
A ee and steps are to be taken to establish electricity supply 
works, 

Conspiracy.—At the Central Criminal Court on Tuesday, Herbert 
Adams, 30, electrician, was indicted for conspiring with others to 
obtain electric cables, valued at £124, of Messrs. J. Pullar Phibbs 
and Co., Wool Exchange, ‘Basinghall-street, E C. Particulars of 
this case were given in our issue of the 2nd ult. The accused was 
found guilty, and sentence was postponed. 


Crosby.—The Council have approved a scheme for the construc- 
tion of an electric tramway in the district at about £6,000. The 
surveyor has been instructed to get a report from Mr. S. B. Cottrell, 
the general manager of the Liverpool Overhead Railway Co., a3 to 
proceeding with the work. 


Dartmouth.—Two communications asking for sanction to appli- 
cations for provisional orders have been referred to a committee for 
consideration and report. 


Drumcondra (Dublin).—The Council have received proposals 
from the Dublin District Electricity Corporation for the supply of 
current for public and private lighting, current for the former 
purpose to be supplied at 4d., and for the latter at 5d. per unit. The 
Council have asked the Local Government Board to sanction an 
arrangement with the company. 


Eccles.—The Council have agreed to support the scheme of a 
syndicate to connect Whitefield, Radcliffe, Little Lever, Farnworth, 
Worsley, Eccles, and the Ship Canal by means of an electric trainway. 

Felling (Durham).— Notice of intention to apply for a provisional 
order has been received from an electricity 50 company. 

Fredrickstad (Norway).— A large amouut of electric plant and 
apparatus was imported into this city during 1898, and the port and 
neighbouring town of Sarpsborg is gradually becoming the centre of 
active manufacturing enterprise. Many new factories are in course 
of erection in the neighbourhood ofthe waterfall. Two large electric 
porer stations are being erected—by the Kellner-Partington Paper 

ulp Co. on one side of the river, and the Hasflund Akticselskab 
on the other side—and both will shortly be in full working order. 
The latter company will ultimately have 23,000 n.r. at its disposal, 
and arrangements have been made with the Fredrickstad municipal 
authorities for the company to take over the entire lighting of the 
town and the supply of electric motive power. The original plant 
at Fredrickstad is to be disposed of, and current obtained by over- 
head lines from Sarpsborg. The Hasflund Company are also building 
a calcium-carbide factory for an output of 5.000 tons annually, and a 
similar factory owned by another company, with an eetimated output 
of 3,000 tons is now completed. 


Gateshead -on-Tyne.— The Parliamentary committee reported to 
the Council on Wednesday that they had been successful in inducing 
a House of Commons coiumittee to insert the following provisions 
into the Electric Lighting Bill of the Electrical Power Distribution 
Co, :—(1) As to supply of artisans’ dwellings by means of coin-freed 
meters ; (2) as to free wiring of residences, shops, &c., and the pro- 
vision by the company of necessary wires and fittings free of cost ; (3) 
as to provision that the average cost of consumers is not to exceed 5d. 
per unit. 

The Tyneside Electric Power Co. have notified the Council of their 
intention also to apply for a provisional order. 


Glasgow.— Tho fifth annual report of the Tramways committee has 
been issued. The total revenue for the year ended May 31 last was 
£439,224, and the working expenses amounted to £318,105, leaving 
a balance of £121,118. The gross revenue last year was £394,111, 
and the working expenses £293,072. Of the revenue £23,033 is 
from the electric lines The actual traffic receipts work out at 
11:34d, per mile, compared with 10:01d. a year ago, and the total 
working expenses at 851d. per mile, compared with 8:30d. The 
Springburn electric line was only opened for traffic in Oetober last. The 
revenue from the electric line has been £23,003 from trallie, and 
£35. 10s, 9d. from advertisements, in all £23,039, and the electric cars 
have run 397,470 miles, carrying 6,188,981 passengers. The revenue, 
therefore, works out at 13°89d. per mile, against 11:34d., the average 
prr mile yielded by horse traction. The working expenses of the 
1orse cars are equal to 8:51d. per mile, and of the electric cars only 
6:38d. per mile, the details being, power expenses £2,145, trallic 
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expenses £5,001, general expenses (proportion) £1,022, and main- 
tenance and renewals £2,395. Electric traction has cost about 2d. 
per mile less than horse traction, and has earned about 21d. per mile 
more. The percentage of working expenses to gross receipts i3 73:89 
in the case of horse, and only 45:85 in the case of electric cars ; while 
the average number of passengers per car mile is 12:97 in the case of 
horse and 15:82 in the case of electric cara. 


Gorton.— Mr. Wright has been engaged by the District Council 
to prepare a report upon the advisability of applying for a provisional 
order. 
Halifax.—A lengthy report on the future of the electric lighting 
and traction departments of the Council has been prepared by the 
borough electrical engineer (Mr. II. F. Street). He points out that 
with an extended. tramway scheme sub-stations several miles out of 
Halifax will be required, and these must be supplied with current 
on the polvpliase system. At present current for lighting is gene- 
rated at 2,000 volts, and is transformed down to 900 volts. He 
suggests that the area thus supplied should be supplied on the direct- 
current system, and this would result in all the large transformers 
being released for other work in distant parts of the town. He 
submits to the Electricity committee to discuss the following sugges— 
tions :—(1) To convert the two 600 H. p. alternators, at an estimated 
cost of £1,000, into tramway power generators, and to put down new 
plant for lighting the centre of the town; (2) to change the standard 
»ressure from 100 to 200 volts, thereby doubling the capacity of the 
. network ; and (3) to relay the cables in bitumen, thereby 


more than doubling their life. He points out that if the system 


were changed, and new direct-current machines obtained, these could. 


be used either for tramway or lighting work. : 
The electric lighting accounts for the year ended March 31 
last show a total capital expenditure of £72,469. 128. 5d., and 


the revenue account shows there were 381 consumers and 32,020 


8 cp. lamps connected. The total units sold for the year were 
628,759, producing an income of £8,957, against an expendi- 
ture of £7,095—a surplus of £1,862. The number of private 8 c.p. 
lamps is 11,200 in excess of those connected and the number of units 
sold nearly 400,000 in excess of 1898. 

Heathfield (Surrey).—1t is proposed to form a company with a 
capital of £5,000, in £5 shares, for the purpose of establishing elec- 
tricity supply works in this district. 

Henley.—The Lighting committee has been requested to report 
as to the cost of an electric lighting scheme. 


Hospital Lighting.—Tke Metropolitan Asylums Board have 
received the sanction of the Local Government Board to expend a 


sum not exceeding £11,832 on the electric lighting of the Northern 


Hospital. The period of the loan is 10 years. 


Ilfracombe.—The Council have applied to the Local Government 
Board for sanction to borrow £4,700 for electric lighting purposes, 


Kendal.—In response to the circulars recently sent out by the 


Electric Lighting committee, 183 tradesmen and others have 
intimated their willingness to take electric current, if available. 
They would require 1,584 lamps of an aggregate of more than 
20,000 c.p. In the face of this encouraging result, it is to be hoped 
that the committee will proceed to establish electricity supply works 
without further delay. 


Kingston (Surrey).—As announced in our last issue, an inquiry 
was held here last Friday into the application of the Council to borrow 
£15,000 for extensions of the electric lighting undertaking. The 
town clerk (Mr. H. A. Winser) said four loans (amounting altogether 
to £43,126) had previously been obtained for electricity supply 
purposes, This amount had been overspent by £3,064. "The 
borough electrical engineer (Mr. J. E. Edgcome) gave technical 
details. At the end of 1898, there was an equivalent of 11,856 
8 c.p. lamps connected, and 1,900 lamps had since been added. 
Within the next three years it would be necessary to have plant 
sufficient to supply 20,000 lamps, and consequently it was intended 
to provide another 200 kilowatt alternator at an estimated cost of 
£2,730 ; £2,200 would be expended in enlarging the generating 
station. At the close of the inquiry, at which there was no 
opposition, the inspector (Mr. G. Willcocks) remarked that the time 
engineering firms required to execute an order was extraordinary, 
and he supposed they would soon have to send to America for 
electrical plant as they did for locomotives. | 


Leeds.—The Electric Lighting committee recently appointed a 
sub-committee to negotiate for the purchase of the Britannia Mills 
estate, in order to extend the electricity generating station, and also 
to take into consideration the general question of developing the 
electric lighting undertaking. The committee have instructed 
Messrs, Hopkinson and Talbot to report upon the whole subject, but 
with special reference to the extension of electric lighting and power 
to the suburbs—a work rendered diflicult on account of the scattered 
character of the districts, Messrs. Hopkinson and Talbot will receive 
a fee of 200 guineas, 

Leek.—A deputation has been appointed for the purpose of 
visiting two towns where electricity supply and refuse destructor 


works are in operation, with a view to obtaining information as to 
the desirability of establishing similar works in Leek. 


Leigh.—The District Council bave approved the proposal to 
construet a light (electric) railway from the terminus of the 
St. Helens tramways to Bolton. 


Light Railways.—The Lancaster Town Council have decided to 
oppose the Fleetwood and Morecambe Light Railway. The Council 
are themselves desirous of establishing municipal electric tramways.. 

The Light Railway Commissioners have decided to authorise the 
construction of a light (electric) railway from Cheltenham to Cleeve 
Hill, That portion of the original application which related to the 
borouch of Cheltenham has been rejected. 

On Saturday a meeting was held of the committee appointel by 
the various local authorities in the northern part of Surrey affected 
by the projected scheme of the London County Council to construct 
electric tramways from Wandsworth into various Surrey districts, 
Mr. Halsey (the chairman of the Surrey County Council) presided. 
He said that the Council did not wish to control the local authorities 
in any way, or to establish tramways for its own profit, but if the 
suggested local lines were to be of use, then they must be connected 
up, and in regard to this point the County Council would be able to 
render assistance, A resolution —“ That, in the opinion of this 
conference committee, it is desirable that the Surrey County Council 

should prepare a general plan and scheme for tramways or light 
railways for the county, or such parts thereof as it may be deemed 
expedient to provide with this means of communication, and that the 
local authorities should be invited to supply the County Council 
with the particulars of their views and proposals in relation thereto "— 
was passed unanimously. 


Lincoln.— The report recently presented by the borough electrical 
engineer (Mr. C. S. Vesey Brown) was discussed and adopted on 
Wednesday, and the principle of the construction and working of the 

municipal electric tramways was approved. Application is to be 
made for Parliamentary powers. 

Llandudno.—4A report from the consulting engineer (Mr. A. H. 
Preece) on the progress of the electric lighting undertaking was pre- 
sented at the Council meeting on Monday. Mr. Preece considered 
that the time had arrived when it was necessary not only to consider 
the new plant required for the light railway, but also further plant 
for meeting the great demand for current for lighting. The capacity 
of the works as designed was 7,000 8 c.p. lamps, and there were 
already nearly 8,000 lamps connected. He recommended the council 

to order at once one boiler and one steam dynamo, at an estimated cost 
of £3,000, so as to enable them to supply 12,000 lamps. The accept- 
ance of the terms by the Light Railway Company for supplying them 
with electricity rendered it necessary to be in a position to supply. 
The railway would be realy next season. The cost of the plant 
needed for the railway would be £8,250. He therefore recommended 
that applieation be made vo the Local Government Board to borrow 
this amount. The Electric Lighting committee endorsed Mr. Preece's 
recominendation, but advised the Council to deal with the matter in 
two sections. The Council have decided to apply for sanction to 
borrow £3,000 for lighting and £8,250 for traction plant. 


London County Council.—At Tuesday’s meeting, a recommen- 
dation, brought forward by the Highways committee, that notification 
should be given to the Parliamentary Standing committee on Trade, 
to- which the Telegraphs (Telephonie Communication, &c.) Dill has 
been referred by the House of Commons, expressing the view of the 
Couneil that the existing licence of the National Telephone Co. 
should not be extended beyond 1911 was opposed, and the discussion 
was adjourned to the next meeting. 


Manchester.—At the Corporation meeting on Wednesday the 
chairman of the Electricity committee (Ald. Higginbottom) referred 
to the progress made by the electricity department. An abstract of 
the committee's report was given in our last issue, He said that 
there had been a large extension of plant ready for the work next 
winter and the winter following, and for other requirements. The 
committee also intended at an early date to ask the Council's sanction 
to a reduction in the price of current. The report was adopted. 


Montrose.— Preliminary arrangements for the erection of elec- 
tricity works in this town have been completed. The station site has 
been purchased, and building operations will shortly be commenced. 
A local company, entitled the Angus Light and Power Co. (Limited), 
has been formed for the purpose of carrying out the undertaking, and 


* 


the contractors are E-Imundson's Electricity Supply Corporation. 


Municipal Trading.—In reply to a question by Mr. Cohen, Mr 
Balfour stated in the House of Commons, on Monday, that as it had 
been found impossible to appoint the Joint Committee on Municipal 
Trading this session, he hoped Her Majesty's Government would be 
able to appoint such a committee early next session. 

Newcastle-on-Tyne.—Prof. Kennedy has presented his report on 
the electric tramway question to the Tramways committee. The 
report states that there is no difliculty whatever in working the over- 
head and conduit systems in conjunction with each other, but as to 
the advisability of doing so no definite recommendation is made 
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The conduit system is not desirable for gradients, and is declared to 
be more suitable for the perfectly flat situations of continental towns. 


Newburn.—The District Council have refused to sanction an 
application by the Tyneside Electric Power, Co. for a provisional 
order, 


Newport (Fife).—A company, entitled the Tayside Electric and 
Gas Light Co. (Limited), has been formed for the purpose of estab- 
lishing electricity works for the supply of current to Newport, 
Woodhaven and Wormit. Negotiations have already been entered 
into with the direetors of the Newport Gaslight Co. for the purchase 
of their works as a going concern, and the directors of the new 
company are prepared to admit two of the directors of the Gaslight 
Company on their directorate. The capital of the new company is 
£25,000, in £1 shares. 

Nowshera (India).— As far back as 1884, Major D. W. McHugh 
conceived the idea of utilising the Kabul river as a source of power 
for an electric lighting installation in the district. The necessary 
plant has recently been put down and the installation is now in good 
working order. It promises to effect a great saving to the Govern- 
ment, both in the cost of lighting and in the hire of punkah coolies. 


Nuneaton.—At the Council meeting last weck it was reported 
that the Nuneaton Electric Co. (Limited) had offered to sell their 
undertaking for £5,500. After discussion the Council decided to 
offer £5,000, on condition that the decision is approved by a town's 
meeting. 

Oswestry.—Mr. Wynne Corrie, the largest shareholder in the 
Oswestry Electric Light Co., has generously offered his shares to the 
Corporation at what they cost him, thus making a direct gift to the 
town of £1,500. As a result most of the opposition against the 
proposed purchase of the company’s undertaking has been disarmed. 


Peru. —The telegraphicsystem of Peru is being gradually extended, 
and at the end of 1898 there were nearly 2,000 miles of telegraph 
lines at work in the State. 

The city of Arequipa has been lighted electrically since Nov. 1 
last, the greater portion of the cost of the installation having been 
derived from the sale of the great Santa Domingo mine. 


Private Bill Legislation.—The Charing Cross Euston and 
Hampstead Railway Pill will pass as an unopposed bill through the 
House of Lords. The new share and loan capital authorised for the 
proposed extension to Highgate is £48,000. 

A select committee of the House of Lords have passed the preamble 
of the Great Northern and Strand Railway Bill, and it has been 
ordered to be reported for third reading. 


Queenstown.—The District Council has received a cheque for 
£360 in consideration for the transfer of their provisional order. 
Notice is to be given to the local gas company to terminate the 
contract for lighting the town. . 


ate.— The Gas and Water committee recommend the 
Council to refuse consent to an application by the Isle of Thanet 
(Electric) Light Railway Co. for a provisional order, as the Council 
themselves intend to apply for electric lighting powers. The borough 
engineer (Mr. W. O. Valon) is at present engaged in preparing a 
Ieport on the subject. 

St. Helens.— A pplication has been made to the Local Government 
Board for sanction to the borrowing of an additional sum of £3,600 
lor extending the electric lighting mains, &c. 

After the Council meeting on Wednesday the members took 
part in a trial trip on the new electric tramways from tho Town Hall 
to Tollbar and Denton's Green. 


.8t. Paul's, London.— Preliminary experiments in the electric 
lighting of this vast edifice have been made and are said to be of a 
most eatisfactory character. Arrangements are iu progress for a 
complete installation. "The cost of the work, which is estimated at 
about £5,000, will be defrayed by Mr. Pierpoint Morgan, a wealthy 
American. 


Shoreditch (London).—The Vestry on Tuesday decided to wire 
the staircases and landings of one set of their model dwellings, on 
the Plumber’s-place area, leaving to the tenants the question of 
having their rooms wired. To those persons occupying a two-roomed 
tet the charge for current will be 8d. per week, and for three rooms, 
10d. per week. Mr. Kershaw, late chairman of the Lighting com- 
mittee, opposed a proposal to keep the arc lamps alight throughout 
the night, on the ground that the cost would increase the rates by 
zd. in the pound, or advance the annual charge for street lighting by 
£1,320. Mr. N. Moss, chairman of the committee, argued that this 
firure was fallacious, and Mr. Newton Russell, the chief electrical 
engineer, reported that the additional expenditure would only 
amountto £185 per annum. "The proposal was eventually adopted. 

The Vestry have sanctioned an expenditure of £1,140 for tle 
purchase of additional metera. 

Southport.—An inquiry was held here, on Friday, into the 
application of the Council to borrow £55,000 for electric light 
extension purposes. Of the proposed loan the sum of £42,000 is 


required for the purchase of additional plant to meet the anticipated 


demands for current up to the end of 1901, and £13,000 for electric 
traction plant. The tramways, which are at present leased by the 
Corporation to a company, are to be equipped and worked electrically 
as soon as the lease expires, in about two years’ time. There was no 
opposition. 

Sunderland.—It is proposed to spend a further £35,000 on 
extensions of the electricity works. The borough electrical engineer 
(Mr. J. F. C. Snell), in a report just issued, states that, owing to the 
rapidly-increasing demands for current for light and power purposes 
and also for working the municipal tramways, the necessity for 
putting down additional plant is urgent. 

"Telephone Trunk Line Extension.— Stratford on-Avon has been 
added to the list of towns connected to the trunk line system. 

Thirsk (Yorks.).— A syndicate has been formed for the purpose 
of obtaining a provisional order for this town. 


Tramways and Light Railways Association.—An asso-iation 
with this title has been registered for the purpose of advancing the 
welfare of tramway and light railway interests. The offices are at 
Amberley House, Norfolk-street, London, W.C., and the secretary is 
Mr. A. M. Willcox. 


Tunbridge Wells.—In moving the report of the Electric Lighting 
committee, at the Council meeting on Wednesday, Councillor Robb 
referred to the remarkable success of the electric lighting under- 
taking. The gross profit for the past year had been £3,985. 28. 5d., 
and the available surplus £2,469. 2s. 8d. The report was adopted. 


Walsall. —The General Purposes committee recommend the 
Council to apply to the Doard of Trade for their approval of the 
demand requiring the South Staffordshire Tramways Co. to sell to 
the Council so much of the tramway undertaking as lies within the 
borough, and to request the town clerk to give six months' notice 
to the company of the Council's intention to determine the ayree- 
ment dated 11th Feb., 1892, as to the use of electric traction on the 
tramlines within the borough. 


Wigan.—An inquiry was held here, on Wednesday, into the 
application of the Corporation to borrow £90,000 for clectric lighting 
purposes. It was stated that sufficient promises had been obtained 
from tradesmen and others in the town to ensure the success of the 
undertaking, and the annual profit was estimated at about £5,000. 
The borough electrical engineer (Mr. H. Collings Dishop) gave 
technical details of the scheme, There was practically no opposition. 

Wimslow.—A canvass of the ratepayers is to be made, with a 


view to ascertaining the amount of support likely to be accorded to 
an electric lighting scheme. 


COMPANIES’ MEETINGS AND REPORTS. 


— 
United River Plate Telephone Co. (Limited). 


The thirteenth annual ordinary general meeting was held at Winchester 
House, Old Broad-street, on Wednesday, July 5, 1899, under the presidency 
of Mr. JOHN IRVING COURTENAY. 

The SECRETARY (Mr. E. M. Reiss) real the notice convening the 
meeting, and the report of the Directors was taken as read. 

The CHAIRMAN said: It is my pleasant duty to congratulate the 
shareholders on the greatly increased prosperity of the Company during 
the year under review. In the opinion of the Company's representatives 
at Buenos Ayres, in which the Directors agree, there is reason to hope 
that the handsome advance that has been made in the profite for the past 
year, will be even exceeded in the year we have just entered upon. The 
indications for continued improvement are, we think, more reliable than 
at any previous time in the history of the Company. You must bear in 
mind that the profits have been largely increased of late by the fall 
in gold, and in making any comparison between the year I am dealing 
with and the previous years, the considerable appreciation of the 
paper dollar should not be forgotten. This question of the fluctua- 
tion of the currency will always be of great interest to our Company, and 
though it is impossible to forecast what may be the future of the currency 
in the Argentine Republic, still, it should be remembered that the 
country each year is gettiug richer and prospering vastly. Its exporta are 
increasing, and this must tell in the long run, so that the outlook is at 
present for a further reduction in the gold premium. Then, in regard to 
the improvement in the business of the Compauy. We have now over 
8,000 subscribers. This is a gratifying record, and we look forward to an 
extension of our business and an addition to our subscribere. The most 
important work we have in hand is the new central office building. It is 
progressing rapidly, and is expected shortdy to be ready for use. The site 
on the Avenida is one of the best, and the building will be one of the 
handsomest in Buenos Ayres, and there is no doubt that before long that 
portion of it not required for our purposes will be occupied by well. paving 
tenants. All the branch offices are receiving careful attention, and where 
requisite additional switchboards have been introduced. Our capital 
outlay (£423,607) shows an increase over the total amount at the 
beginning of the year of £4,698. This capital outlay we must now 
expect to add to largely. "The next item referring to the conversion 
of our old Seven per Cent. Debentures and issue of Five per Cent. 
Debenture stock we have been gradually lessening year by year 
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until it now amounta to £5,504. We hope another year to see this 
amount nearly, if not totally, disappear. Sundry debtors, £6,608, is 
increased £35,587, mainly by advance payments on materials, the final bills 
for which had not been received. Investments stand at a far higher figure 
than the year before, mainly on accouut of expenditure on our new 
building in Buenos Ayres. Bills receivable and cash at bankers and 
in hand show the sum of nearly £20,000, a much larger amount 
than we have ever before had under these items. On the debtor 
side, our issued share capital remains the same, 2290, 000, the 
Debenture stock, as you are aware, has been increased, and now 
stands at £179,947; this naturally increases the interest item upon 
the same account. Sundry creditors, £5,872, is some £3,900 greater 
than the year before on account of amounts due to contractors for our 
new building. Subscriptions in advance amount to slightly more than the 
last year, indicating that collections have continued good. Reserve fund, 
£10,000, is a new item which I am sure you are all pleased to notice, and 
which we trust will regularly increase. Depreciation fund shows £1,000 
increase. The balance brought forward from the previous year is £6,955. 
and, with the profit for the year, £33,533, which is nearly £10,000 in 
excess of last year, gives us the very substantial sum of £40,289 for 
appropriation. On the profit and loss account, aud taking first the credit 
side, we see that subscriptions, rentals, messages, sales, &c., amount to 
£85,218, as against £67,208 the year before, while expenses in Buenos 
Ayres were in 1897.98 £33,780, and in 1898.99 £41,920. On the other 
side, there is little to particularly note, excepting the last item, the profit 
for the year £355,555. Now, as to the appropriation of profit, including 
the balance brought forward for the previcus year, a total of £40,289. It 
is proposed that we first put to depreciation fund £5,000, £2,000 more 
than last year, making £9,000 in all. From that total it is intended to 
write off during the present year the whole of the £5,504 now remain- 
ing on the credit side of the  balance-sheet on the account of 
the conversion of the Seven per Cent. Debentures and issue of 
Five per Cent. Debenture stock. We next put to reserve fund an addi- 
tional £10,000, increasing that fund to £20,000 ; then, after paying a 
6 per cent. dividend, £17,400, we carry forward £7,889. I am sure, 
gentlemen, we may congratulate ourselves on the accounts. 1 now 
move that the report aud accounts presented and the dividend recom. 
mended be approved. 

Mr. FREDERICK GREEN seconded the motion. 

Mr. LEA-SMITH said he would suggest that in the future the com- 
parisons of receipts and expenditure might be given in the balance sheet. 
He thought that it would be a very great convenience to the share- 
holders to see how the Company progressed.  Per:onally, he was 
very pleased indeed at the fact that the Directors were paying a reason- 
alle dividend and putting a large sum to the reserve fund, because he 
considered it far more important to increase the stability of the 
Company than to pay a high dividend. He desired to know what 
they had spent in Rosario, of which city he had a bad opinion. It 
had obtained a very large sum of moncy, and under false pretences, 
from the British publie for paving, drainage, water, and other purposes. 
It could well afford to pay the bondholders, to whom, however, it did 
not give a penny. He had got sympathy with those who would pay 
if they could do so, but he had no sympathy whatever with those 
who could pay and who refused to do so; and in the case of Rosario, while 
they were paying nothiog to the bondholders they were all the tiine receiving 
rates for paving, water, drainage, &c. He respectfully protested against 
the Company spending a good deal of money in Rosario. With respect to 
the Preference shares which the Directora propoaed to issue, he desired to 
know whether they were to be allotted pro rata to the shareholders. 

The CHAIRMAN: What we intend to do is to make a public issue. 
We are desirous of increasing the number of our shareholders, but we 
shall deal most liberally with our own shareholders. It is not, however, 
at present intended to make a pro ruta allotment of these shares to the 
shareholdera. 

The MANAGING DIRECTOR (Mr. Frank W. Jones) said he doubted 
very much if anyone in that room was more deeply interested in Rosario 
than he was or had suffered more. Rosario had not herself been 
very. prosperous for a number of years, though he believed the place 
was now making progress; but the result had been that the Com- 
pany's subscribers had not largely increased in Rosario. Nevertheless, 
during the whole of this time the Company had made profita, and they were 
making more profits now. There was very little question that Rosario was 
going ahead, and the Company would go ahead as well there. 

The CHAIRMAN, in further reply to Mr. Lea-Smith, stated that the 
result of their experience of the meeting held six months ago was such 
that they did not propose to trouble the shareholders to attend a meeting. 
They would issue a report at the end of six months and the Board 
intended at the same time to declare an interim dividend, which they 
had the power to do without the sanction of a meeting. 

The motion was carried unanimously. 

Resolutions were afterwards passed re-electing the retiring directors 
and auditors. 

On the motion of the MANAGING DIRECTOR (Mr. F. W, Jones), 
a vote of thanks was proposed to the general manager and local Directors 
and the staff of the Company in Buenos Ayres. 

The CHAIRMAN stated that the staff had done uncommonly well and 
he was sure that the shareholders would be glad to carry the resolution. 

The motion was carried unanimously. 


A special meeting followed, at which the Chairman placed before the 
shareholders the position with regard to fresh capital issue, and proposed 
the following resolution : — 

“That of the 42,000 unissued shares of £5 each of the Company, 40,000 
shares shall be Preference shares, and shall only be allotted and issucd. as 
Preference shares, 


“ That such Preference Mares, if and when issued, shall confer on the 
holders thereof the right to a fixed. cumulative preferential dividend at the 
rate of 5 per cent. per annum on the capital for the time being paid up 
thereon, and shall yank both as regards capital and dividend in priority to 
the Ordinary shares of the Company.” i 


The MANAGING DIRECTOR seconded, and referred to his recent 
visit to the River Plate. He said:—It had been several years since 
I had been in Buenos Ayres, where, as some of you are aware, I spent a good 
deal of time from 1882 to 1888, in connection with what has become our 
important enterprise, the one of by far the most important telephonically 
in all South America. In the time that has elapsed since the commencement 
of the Company the growth of Buenos Ayres and its suburbs had been 
phenomenal in many respects, in wealth, in population, in appearance, 
in extent of territory built upon, in its tramways, its railroads, 
its docks, its public buildings, its parks and pleasure grounde, and, 
in the growth of our telephone business as well We had increased 
from 3,000 to nearly 8,000 subscribers, having a telephone to every 100 
inhabitants, as against, I believe, ona to every 400 or 500 in London 
and vicinity. But what impressed me fully as much as all the progres: 
I have noted was that it was stil going on, in fact, its limit 
could not be foreseen. We are in a position to-day to see from experi- 
ence that a well-conducted telephone business is as safe and as fairly 
profitable a business as any other. It is not speculative ; there is every 
indication that it is as sound and lasting as any industry that exists, and 
as such it is being recognised the world over. The net profits of our Com- 
pany for the past five years, after payment of debenture interest, as shown 
by our audited accounts, have been as follows :— 


For the year ended March 31, 1899 4 £9,901 
s j " 0 vie NEA 14,504 

‘5 5 ji LOOT NN 20,552 

i M " % Ono 25,950 

" 1899 ....... ——— (À 35,588 
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It is felt that the public may with good reason be asked to subscribe to 
such an issue as is proposed, and it can safely be asserted, we think, that 
anything more reliable as to dividends or better secured is rarely 
offered for public subscription. We are working harmoniously with 
the public and the authorities of Argentina under no restrictions 
beyond those which naturally attach themselves to a business of 
such a nature. We are not under a terminating Government license, 
nor are we a monopoly to whom if the public wishes a telephone it 
is forced to come and open to objection on that account. Our whole 
existence has been a fair competition without favour of any kind 
against a local company with the advantages a local company always 
possesses, and with the result that competition, however it may have 
worked with others, has not been unfavourable to us. With regard to the 
new issue of capital, it was thought better to bring in the outside public, 
so as to widen their area. He had no doubt that every shareholder 
would get what he asked for in connection with the new shares, but the 
Directors could not bind themselves in regard to such a question. He 
did not think that there was anything to be done except to leave the 
matter to the discretion of the Directors. 

The CHAIRMAN ventured to express a hope that what had been said 
would be satisfactory. The Directors quite recognised that the share- 
holdera had stood by them, and they intended to do what was proper 
and right. 

The resolution was then unanimously agreed to. 

A vote of thanks to the Chairman terminated the proceedings. 


Oldham, Ashton, and Hyde Electric Tramway 
(Limited). 

The sccond ordinary general mecting of this Company was held at the 
offices, Donington House, Norfolk-street, Strand, on Monday, under the 
presidency of Mr. EMILE GAncKE. , 

The SECRETARY (Mr. H. S. Hodgson) having read the notice calling 
the meeting, 

The CHAIRMAN, in moving the adoption of the report and accounts. 
said: It affords me pleasure on this occasion to say that the statements of the 
prospectus have, so far as we have gone, been fulfilled. It is true that there 
has been a little delay in the completion of the work of construction and 
of opening the lines for traffic; but that was almost entirely due to the 
delay on the part of the Corporation of Ashton, who had to supply us 
with the current, in not being ready with their machinery. As you 
are aware, there is a considerable deniand for electrical apparatus now, and 
the Corporation of Ashton, I believe, have found considerable difficulty in 
getting the plant delivered within the time. Although, therefore, under 
the contract, the Corporation were to have been in a position to supply 
us with electricity on March 25, 1898, which time was extended by 
us until July 25, 1898, as a matter of fact they were not in a 
position to supply us with current until April 28th this year. The Board of 
Trade inspection took place on May 25th, and they found everything satis- 
factory. A few points were raised by the local authorities, which 
the Board of Trade attended to, but, in the main, the installation was 
found quite satisfactory by the Board of Trade. There are, however, as I 
have said, one or two matters which they require to be put straight, and 
we are giving our best attention to those matters; but the Board of 
Trade certificate, which we received on June 12th, is provisional only for 
three months, pending the completion of the few remaining matters that 
have to be attended to by the contractors, I am assured by the 
engineer that there wil be no difficulty in completing those mattera 
within that time, when the Board of Trade certificate will become 
absolute, and enable us to continue the running. Speaking of the points 
raisel by the Corporation of Hyde, I ought to tnention one matter, 
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which, I am sorry to say, has become the subject of litigation. That 
Corporation claimed that we had wrongly laid our feeders under the 
footpath, but we were advised, not only by our engineer, but by the best 
legal counsel we were able to consult, that we were quite correct in what we 
had done. Nevertheless, a writ was iesued by the Hyde Corporation, 
and, curiously enougb, the case comes on for hearing to-day. I 
have not yet had an opportunity of hearing what has taken place, 
cr even if the hearing is concluded, and, therefore, I shall not be 
able on this occasion to invite the shareholders to discuss this matter, 
because, while the litigation is pending, it is not advisable that 
we should go further into the matter. I thought it right, however, to 
mention to the meeting that this point has been raised, and, unfortu- 
nately, has taken this form; but we are advised that we have acted 
rightly, and that we have a good case. As I have said, the provisional 
certificate granted by the Board of Trade was received on June 12th, and 
we lost not a moment in opening the lines for traffic. Asa matter of fact, 
the cars were started as soon as the telegram reached the depot, and from 
that day we have been running satisfactorily a service of cars over the 
whole of the route. We find that we have not sufficient cars to cope with 
the trafic, and more cars are on order. The receipts are satisfactory, 
although it is difficult at this period to state definitely what will be the 
result for the whole of the year. We have not had sufficient experience 
yet to enable us to say whether the receipts for the past four weeks will 
be maintained. Since the opening of the lines on June 12th the receipts 
have been on an average about £450 or £460 per week, which a 
very small calculation will show is in excess of the estimates on which 
the statements in the prospectus were based. The only other 
matter I need refer to is the proposed issue of £40,000 of Deben- 
tures, That is part of the original scheme. We have kept well within 
the capital estimates, but it was originally contemplated that the capital 
should be made up of £40,000 in Ordinary shares, £40,000 in Preference 
shares, and £40,000 in Debentures. It is more economical that a portion 
of the capital ehould be raised at a fixed rate—about 4 per cent., and we 
are proposing to carry that out. It is a matter for consideration on the part 
of the Board in what form this issue should be made, but in all probability 
we shall place the whole of the Debentures in one lot, which will 
pave the expense of issuing a prospectus or making a public issue. 
When this additional capital of £40,000 has been raised it will be 
applied to paying the balance due to the contractors and to enlarging 
the car depót as the result of the further cars we propose to put on 
the line. It will also provide for 20 additional trailer cars, and for a small 
amount of extras upon the contracts. The contracts have not been 
largely exceeded—only by about £1,000 on each contract—and we have, 
therefore, kept well within the capital estimates. This additional money 
will leave us a small margin of working capital; and in view of the fact 
that we are running satisfactorily, and that the receipts are coming in, we 
are of opinion that this additional money will be sufficient to meet all the 
requirements of the Company. 

Mr. A. R. MONKS seconded the motion. 

The CHAIR MAN, in answer to Lieut.-Col. Martin Whale, stated that, 
even if the litigation referred to should go against the Company, it would 
certainly not stop the traffic. The point at iesue only related to a short 
distance of the system. The shares of the Company were quoted on the 
Manchester Stock Exchange, and were regularly quoted in the Manchester 


papers. 

Lieut.-Colonel WHALE said that he presumed that the system was 
being worked satisfactorily and at reasonable cost. 

The CHAIRMAN: Yes, we pay not more than 14d. per Board of 
Trade unit for current. 

The retiring Directors were re-elected, the auditors re-appointed, and 
the proceedings terminated. 


India-Rubber, Gutta-Percha and Telegraph Works Co. 


(Limited). 

A half-yearly general meeting of this Company was held yesterday 
(Thursday) under the presidency of the Hon. Henry MansHAM, for the 
purpose of obtaining the eanction of the shareholders to the payment of an 
interim dividend of 24 per cent., or 58. a share, free of income tax.“ 

The SECRETARY (Mr. T. J. Lloyd) having read the notice calling the 
meeting, 

The CHAIRMAN said: Gentlemen, although not prescribed by our 
articles of association, it has been usual for many years past to hold a half- 
yearly general meeting for the purpose of obtaining your ranction for the 
payment of an interim dividend, and to enable your Board to meet you 
aud to report the general condition of the Company’s affairs. On these 
occasions there are no accounts presented. In moving the resolution 
sanctioning the payment of an interim dividend, I have much pleasure in 
reporting that during the past six months the Company’s turnover in our 
general business exceeds the amount of our highest value for any preceding 
similar period. Although such a statement is a satisfactory one to make, 
yet to prevent you from drawing, perhaps, too sanguine conclusions, I 
should like to say that high prices for raw material continue to rule, and 
that trade competition is keen. A judgment in a cycle tyre patent case 
(Palmer v. Dunlop) affected your materials, as our Company is a 
shareholder in and manages the business of the Palmer Company. 
With regard to submarine cable work, we shall in about a weck’s time 
dispatch our cable steamer “ Dacia to the West Indies to lay a single- 

core cable between Havannah and Key West, deliver a heavy sheathed 
three-core cable, and execute sume cable repairing operations for the 
International Ocean Telegraph Co. of New York. Although the ecason of 
the year is not a propitious one for carrying out such operations in these 
latitudes, yet our men are experienced and know the locality well. The 
contract which the International Ucean Telegraph Co, has placed in our 


bands is considered by us a flattering recognition of the quality 
of the work we have done for that Company during the past 30 years. 
In torpedo cables we have received considerable orders from the various 
Governments which show that they continue to appreciate our 
manufacture of india-rubber insulated cables; in this respect agree- 
ing with the opinion of the majority of the best of the electric 
lighting and power companies of Great Britain and the colonies. You 
have doubtless noticed that the establishing of telegraphic communication 
across the Pacifie, between Vancouver aud Australasia, is now generally 
considered a necessity for the welfare of the empire, and you may expect 
me to make a few observations on the subject. You will remember that 
our Company made, five years ago, the lowest offer for this work. A com- 
mittee was appointed by Mr. J. Chamberlain, three years ago, to take evidence 
and report. The report of this committee was composed of representatives 
of the Home Government, of Canada, and of the Australasian Colonies, 
was printed and presented to Parliament in April of this year. From this 
report we are glad to see that the evidence which was furnished by our staff 
has been well received. The Pacific Cable is a large work, and your Board 
is of opinion that the best interests of this Company and of the State would 
be served by Her Majesty's Government distributing the work between 
the various contracting firms. Our tender amounted to £1,517,000. 
This estimate was for a twelve-word cable, with a guarantee to deliver 
two repairing vessela on the ground, and to execute, free of cost, any 
repairs which might be necessary during the three years following the 
completion. This tender is dated October 19, 1894. We estimate on 
account of the enhanced price of raw material that. £170,000 should be 
added, and thus bring the total up to £1,687,000. The committee's 
report states that the Eastern Extension Telegraph Co. estimated the cost, 
in 1896, of the Pacific Cable at £1,650,000 ; but this amount, while pro- 
viding for a heavier weight of conductor and insulator than our proposed 
type, which, with a slight modification, the committee has adopted, did 
not comprise the furnishing of the two repairing vessels that our Com- 
pany’s estimate included. I give these figures for comparison of estimated 
costs, and you will see that they agree within 21 per cent. To prepare 
for eventualities your Board continues from time to time buying india- 
rubber and gutta-percha, and it is anticipated that during the period 
allotted for the completion of the Pacific Cable contract even should the 
whole contract be granted to us, and although the market for raw 
insulating material is restricted, we shall have ample opportunity of 
completing, at a fair price, the purchases of as much of these products aa 
we may require. I now move that a dividend of 24 per cent (or 5s. per 
share, free of tax) be declared (payable 7th inst.). 

Mr. S. W. SILVER seconded the resolution, which was carried unani- 
mouely. 


An extraordinary general meeting was then held. 

The CHAIRMAN said: Gentlemen, you have received copies of the 
special resolutions, and they will be put to you in their order. With 
reference to the first, I have previously had occasion to refer to the ever- 
increasing detail of our stock-taking. At our agencies we find no difficulty 
in efficiently carrying out this operation at the period at which it has been 
customary to do so ; at our French works we also experience very little 
diffieulty ; but at the Silvertown Works stock-taking, during the winter 
months when daylight is short and the weather trying, has been found to be 
expensive and undesirable. We think you will appreciate the circumstances 
and hope you will adopt our recommendation. I therefore move—“ That 
the ordinary general meeting of the Company be held on the last Thursday 
in November, or within twonty-eight days thereof in every year ; and 
that at the ordinary general meeting held in 1899 the profit and loss 
account and balance-sheet to be laid before the meeting be made up for 
the nine months ending 30th September, 1899.” 

Mr. SILVER seconded. 

The CHAIRMAN, in answer to a shareholder, stated that the effect of 
the resolution would be that the dividend next year would only be for nine 
months—at the rate of nine months. 

The resolution was carried unanimously. 

The CHAIRMAN, in proposing the adoption of the second resolution, 
said: It is evident that if your Board is called upon by Her Majesty's 
Government to contract for a fair portion of the Pacific Cable they must 
possess the ways aud means. The object of this resolution is to em- 
power your Directors to borrow more money should they consider 
it necessary to do so in your interest. 1 beg to move—“ That 
the Directors, on behalf of the Company, may from time to time borrow 
on bond or mortgage, or other security, or the property or assets of the 
Company such sum or sums of money and on such terms in all respects as 
they tbink fit, not exceeding the amount of the capital eubscribed for the 
time being, and such further sum and sums as may from time to time be 
prescribed by any special resolution of the Company.” 

Mr. SILVER seconded the motion, and recommended the suggested 
alterations. 

General TREVOR said it seemed to him that if the Directors took 
power under the resolution before the meeting to borrow as much more as 
they liked, up to the full amount of the capital of the Company, they 
would be almost pledging their last farthing. The principál creditors 
of the Company were, ot course, the Debenture holders, who had not 
the security which many Debenture holders had in other Companies of 
uncalled capital, because the shares of this Company were fully paid up. 
Their security could only be the lands and other assets mentioned in the 
resulution, and if the Directora were going to pledge that property by 
raising a new loan, would that not weaken the security of the debenture 
holders? Again, the value of these assets was not actually ascertainable. 
The auditors, at the last general meeting he attended, specially put a certi- 
ficate at the foot of the accounts stating that they did not vouch for the 
value of the assets in question. He himself asked a question on the subject, 
and the Chairman replicd that{the Board were perfectly satistied that the 
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value of the assets was as given in the balance-sheet. That was very satis- 
factory, for, no doubt, the Directors knew more about such tbings than 


the auditors; but stil the valuation was not the auditors’ 
valuation. The same remark applied to the valuation of the stock 
on hand, which could not possibly be valued by any auditors. 


These two items, however, formed by far the largest amount of the 
Company's assets, and yet it was proposed to raise the power of borrow- 
inr. He did not know if that meant that the Directors contemplated 
issuing some more l'our per Cent. Debentures, but, if so, what was the 
security for them! Was that to be weakened ! To put himself in order— 
and merely that the matter might be discussed— he moved an amendment 
to the effect that no extra powera be granted and that the amount of 
borrowing be limited to two-thirds of the subscribed capital. 

Mr. STEWART seconded the amendment. 

The CHAIRMAN, in reply, said: I wish, in the first instance, to point. 
out that we have only power to borrow at present two-thirds of the capital 
subscribed for the time being. The effect of that is that we have the 
power to borrow to the extent of about £334,000. We have exercised 
that power by issuing Debentures to the extent of £300,000. There 
therefore remains a free borrowing power at the disposal of the Board 
of about £34,000—a sum which you can easily understand is not 
adequate, looking at the very large undertakings that weinay have to embark 
on should we be called upon to undertake any such work as the Pacific 
Cable, It is in the interests of the shareholders, I maintain—and that is 
the opinion of the Board—that you should grant us the powers we have 
asked you for. Gen. Trevor seemed to think that we were asking for 
powers which are altogether exceptional, but that is not the case. I 
think that other companies have corresponding powers to those 
which we ask for. It is not in contemplation to issue Four per Cent. 
Debentures. We seek for these powers in order to deal with exceptional 
circumstances, and I think that the shareholders, looking at the records 
of the Company, during a great many years, may reasonably feel 
justified in granting to the Board the powers they now seek for. 
lt does not appear to me that it affects the interests of the Debenture 
holders. They have a first charge on all the property of the Compauy, 
and if we borrow a further sum of money, I fail to see that their security 
becomes materially less, because they have all those assets which I read 
out in detail of lands, estates, &c. 

Mr. ROBINSON asked whether the new issue would not be a second 
mortgage, not interfering with the present security. 

The CHAIRMAN : There is no second issue of Debentures in contem- 
plation. This resolution empowers us to borrow sums of moncy, which 
would be a second charge. 

The original resolution was carried. 

The CHAIRMAN: The third resolution is self-explanatory. Your 
engincer-in-chief is well known to you all, as he has been connected with 
the Company for nearly 50 years. Your Directors desire te have him as a 
colleague on the Board without altering his present remuneration, and I 
move that the present engineer-in-chief of the Company be elected also a 
Director of the Company. 

Mr. SILVER seconded the motion, and it was carried unanimously. 

A vote of thanks to the Chairinap, carried unanimously, terminated 
the proceedings. 


Electrical Power Storage Co. (Limited). 


The annual report of the directors of this company, to May 31, states 
that the net profit for the year is £4,532. 18s. Ad., which, with £356. 10s. 7d. 
from last year, amounts to £4,889. 8s. 11d., out of which the directors 
recommend the payment of a dividend of 5 per cent. on the Ordinary share 
capital, absorbing £4,334, 16s., leaving £554. 12s. 11d. to be carried forward. 

The company’s buildings, plant, tools, &c., have been maintained in 
thorough and effective repair and condition at a cost of £3,541. 108. 7d., 
which sum has been provided entirely out of revenue. The directora state 
that the amount of business done during the past year is considerably 
greater than that of any previous year. The rise in the cost of lead and 
other materials has prevented the company from obtaining the full benefit 
of this increased output, and has necessitated the raising of the selling 
prices. New shops, laboratory and stores have been erected during the 
year on the area recently added to the works. With these additional 
premises the company has only just been able to meet the demand for 
its manufactures. 


Electric Construction Co. (Limited). 


The report of the directors of this company for the year ended May 31 
last states that the profit, including £2,079. Os. 6d. brought forward, is 
£21,595. 6s. 2d., which the directors recommend be appropriated as 
followa, viz. : dividend of 7 per cent. on the Preference shares (to be paid 
July 51, £5,500 ; dividend of 6 per cent. on the Ordinary shares (one- 
half to be paid July 51 and one-half Jan. 41, 1900), £13,452 ; put to reserve 
£3,000, making 420.000; carried forward, £1,441. 6s. 2d. 

The buildings and plant have been fully kept up, and £5,000, as formerly, 
has been placed to the credit of depreciation account—all out of revenue. 
This account now amounts to £28,000. The output of the factories goes 
on increasing, and the high quality of the workmanship and the excellence 
in design of the manufactures have been fully maintained. The works are 
full of orders, and to meet the growing demand for electrical plant, 
contracts have been entered into for a considerable addition to the shops, 
including tools and general conveniences for the production of the larger 
class of machines now in demand. The additional equipment, besides 
tending to economy in production, will facilitate prompt execution of 
orders. 


The electrical equipment of the City and South London Railway exten- 
sion to Moorgate-street has made satisfactory progress, and, it is expected, 
will be in operation within the next few months. 

The financial arrangements in progress last year have been completed, 
and the First and Second Six per Cent. Mortgage Debentures have been 
converted into Four per Cent. Debenture stock. The floating debt of the 
company has also been largely reduced by the issue of Four and a-Half per 
cent. Second Mortgage Debenture stock. 

The compensation paid under the Workmen's Compensation (1897 Act 
is, for the year, less than £20, and the directors consider it advantageous 
for the company to carry its own risk ; £150 of last year's profit has, there- 
fore, Leen carried to the credit of an insurance fund. 


British Thomson-Houston Co. (Limited). 


The report of the directors of this company states that further progress 
has been made in the windiug-up of matters in connection with the 
old company, referred to in the last report. "Those losses, which have 
been determined, have been entirely written off, whilst subsequent 
losses and contingencies with respect to those contracta taken over 
from the old company are allowed to stand over against the prufits 
upon other contracts in course of execution by the new company. Such 
profits accrued at March 31, 1899, but not taken credit for, are 
estimated to considerably exceed any loss that may result froin the closing 
of these old accounts. The directors anticipate that before the next 
general meeting all outstanding matters in connection with the old 
company will have been cleared off. The profits, after deducting general 
and technical expenses, &c., amount to £52,090, and the available balance 
for distribution is £29,732. The directora recommend dividends of 5 per 
cent. on the “A” and“ D" shares, and a further 5 per cent. on both 
classes of shares, 


BUENOS AYRES GRAND NATIONAL TRAMWAYS CO. (LIMITED.)— At 
the annual meeting of this company on Friday, the chairman (Mr. S. B. 
Heward) said that the question of electric traction had been spoken of 
a very great deal, and the board quite realised its importance, but under 
the circumstances in which the company was placed they thought they 
would be doing right simply to bide their time. 


COVENTRY GAS FITTINGS, ELECTRICAL AND ENGINEERING CO. 
(LIMITED).—The directors’ report for the past year states that there was a 
loss of £1,010, which is, however, attributed to a depreciation of nearly 
50 per cent. in sales, owing to slackness in the cycle industry. 


GREENWOOD AND BATLEY (LIMITED).—The eleventh annual meeting 
of this company was held on Saturday. The chairman (Mr. Arthur Green- 
wood), in moving the adoption of the report, said the year just closed, 
although an exceptionally busy one, as far as regards the amount of work 
turned out, had scarcely realised the profit expected. They commenced 
the year's operations with an enormous arrear of work occasioned by the 
engineers’ strike, which kept the shops practically closed for seven months 
during the year. It took a considerable portion of the year to work off these 
arrears of orders, and with work so long delayed profit must suffer to some 
extent. Owing, however, to the satisfactory manner in which they had been 
met by the bulk of their customers, the amount of cancellations of orders 
had not been largely increased, and except as regards some Continental orders 
they had not suffered :very severely in the way of fines. To meet these 
contingencies, an amount considered sufficient had been set aside. Taking 
these circumstances into account, and in view of an extension of the 
business, the directors had thought it prudent not to pay a large sum in 
dividende, as they considered it desirable to commence the formation 
of a reserve fund by setting aside £10,000. A considerable sum had been 
spenton maintenance and on newand improved plant. With thedepreciatiou 
which had been written off, the capital account now stood at £255,209, 
or about £2,500 less than at the end of last year. The works were 
well employed, and favourable results were anticipated for the current 
year. The electrical department was making steady and satisfactory 
progress, and was very fully employed in the manufacture of dyuamos 
and motors. The company had acquired an interest in the English 
de Laval Steam Turbine Co., as it was thought desirable to be 
connected with a special system of steam-driven generators. An 
agreement had been entered into between the two companies, which 
secured to their firm the sole right of selling the turbines in Great Britain, 
Ireland, all British colonies and dependencies, also in China and Japan; 
and they were to manufacture the whole of the dynamos required by the 
English de Laval Co. Steam turbines were rapidly coming to the front, 
particularly for the generation of electricity, as they offered great advan- 
tage in economy of weight, consumption of steam, space occupied, 
steadiness of running, and absence of vibration. The report was adopted, 
and dividends of 3 per cent. on the Ordinary shares and 7 per cent. on the 
Cumulative Preference shares were approved. 


T. PARKER (LIMITED).—Thie annual meeting of the shareholders of this 
company was held at Wolverhampton on Tuesday, the chairman (Ald. C. T. 
Mander) presiding. The directors’ report, which was adopted, appeared in 
our last issue. 


ELECTRIC ORGAN CO. (LIMITED).—The sanction of the Court has becn 
given to a provisional agreement entered into by the Receiver for the 
debenture holders for the sale of the business and assets of the Company to 
Messrs. Norman and beard (Limited). 
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| CITY NOTES. | 
— 

MEMORANDA.—Bank rate 3 per cent. (since Feb..2, 1899). Price of 
silver 273d. per oz. (July 6). Consols (24 per cent.) 107,5, —107 f for 
money, 107,';—107,2, for account; 24 per cent. 1021—1051 (July 6). 
Stock Exchange Settling Days: Consols, August 2; Stocks and Shares 
Continuation Days, July 11 and 26; Ticket Days, July 12 and 27; 
Pay Days, July 15 and 28; Mining Share Carry over Days, July 10 and 25. 


AUGUSTA RAILWAY AND ELECTRIC CO.—The North American Trust 
Co. will pay, at its London office, 95, Gresham-street, E. C., the coupons 
of the above company. 

CITY OF CARLISLE ELECTRIC TRAMWAYS CO. (LIMITED).—During 
the week this company, which has a share capital of £60,000, iu £1 shares, 
invited applications for the whole of the shares and £40,000 Four per Cent. 
Debenture stock at par. 

CITY OF LONDON ELECTRIG LIGHTING CO. (LIMITED). — Warrants 
for interest due on thia company's £100,000 Five per Cent. Debenture stock 
have been duly posted. The transfer books and register of members of 
thie company will be closed from 16th to 24th iust. inclu-ive. 

EASTERN TELEGRAPH CO. (LIMITED).—This company announce that, 


Jacoby, besides dealing in Dr. Lessing's are lamp and electrolytic carbons, 
dynamo brushes and dry batteries, intend to keep a stock of porcelain and 
china electric fittings, and of the “ Strela” open and enclosed arc lamps, 
aud will also act as agents in the United Kingdom for Messrs. Siemens and 
Halske’s incandescent lamp. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
ordered 27,560 Six per Cent. £5 fully-paid Cumulative Preference shares 
(Nos. 1 to 27,500) and 40,000 £5 fully-paid Ordinary shares (Nos. 1 to 
40,000) of the British Insulated Wire Co. (Limited), to be quoted in the 
Official List. ; 

UNION LIGHT AND POWER CO.—4 plan of readjustment of all interests 
in this company (including the Pioneer Power Co.) has been agreed upon. 
Under the arrangement the consolidated bondholders who deposit -their 
bonds will receive £5 per bond in cash and new securities for 50 per cent. 
of the nominal vaiue of their bonds in Four per Cent. Consolidated First 
Mortgage bonds and 50 per cent. in Eight per Cent. Preferred stock, with 
2 per cent. interest, guaranteed for one year. 

WEST LONDON AND PROVINCIAL ELECTRIC SUPPLY CO. (LIMITED).— 
Letters of allotment for the recent issue of Preference and Ordinary shares 
in this company have, it is stated, been posted. 

ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


subject to final audit, the accounts show, after placing about £100,000 to ! 3 
the general reserve fund and meeting the interest on Five per Cent. Deben- Line Week 8 Inc. | No. . 
tures, Four per Cent. Debenture stock, dividend on the Three and a-Half per i ended 8 or Dec. l Amount. Ino. 
Cent. Preference stock to March 31, and the interim dividend of £1. 5s. ount.) or Dec. 
per cent. on the Ordinary stock to Dec. 51 last, a balance 5 sufficient a. PF F M Mud 
to pay a final dividend of £1. 53. per cent. aud a bonus of per cent. 
‘both [ree of income tax) on the Ordinary stock, both payable on the 20th "Birmingham Tramways.July 1 nr + 456, 25 105,745 |+ 8,654 
inst., making, with previous payments on account, a total distribution of Blackpool Corporation.. June 29 | 527 ＋ 198 15 5,795 |+ 1,765. 
7 per cent. on that stock for the year ende 1 March 31. The transfer books Blackpool and Fleetwood July 1 768, .. 20 10,089 ... 
: : : : Bradford Corporation... „ 2 580 — 46 | 15.818 sn 
will be closed from the 12th to 20th iust. inclusive. eRe nicl Trac E Carana j 20. mois 0 72 
HAMPSTEAD ELECTRIC SUPPLY CO. (LIMITED).—Warrants for the City . , + | 72,369 |+ 4,717 
Ii : Eia ig ity & South London Ry. July 2 980 | - 8 1 980 — 8 
second half-yearly dividend to Ist inst. on the Five per Cent. Preference Dover Corporation ...... à 210'+ 28 13, 2,386 
storey DATA REEN Poste Dublin United June 30 1,037 ＋ 313 20 20,082 |+ 6,968 
METROPOLITAN ELECTRIC SUPPLY CO. (LIMITED).— This company has | Glasgow Corporation July 1 | 9,121 + 419 .. a A 
invited applications for £125,000 Three and a-Half per Cent. Mortgage | Liverpool Corporation 
Debenture stock, which is redeemable at £105 on and after July 1, 1903, Aigburgh Vale Route June 24 557 . 9 4,640 . 
at six months’ notice. Dingle Route „ 24 135 ... 32 135,822 s 
PHAETON ELECTRICAL CO. (LIMITED), —We learn that Messrs. Krupka Prince’s Park Route... „ 24 DIL). u 25 8,036 bes 
aud Jacoby have arranged to take over this company's business in this | Liverpool Overhead Rly. July 2 1,402 — 104 1! 1,62 — 104 
country from July 1, and from that date will carry on the business in its | *Sheffield Tramways...... , 2 | 1,560 + 854 26 55,025 i+ 7,167 
various branches solely in their own name at 61 and 62, Watling-street, *South Staffs. Trams EP June 30 694 — 6 26! 16,520 ＋ 719 


— 


where they have been located fur some years past. Messrs. Krupka and 


ELECTRICAL COMPANIES' SHARE LIST. 


| PREVIOUS Prico RATE PER BUSINESS DONE 
pii ecu IAE NAMB, | WxRk'sPRIOM | Wednesday, CENT. | DIVIDENDS Don. DURING WERK 
T SHARE. DEND. JUNE 28. July 5. YIELDED. ENDING JULY 5. 
TELEGRAPHS. 
E s.d Highest | Lowsst 
£154,400 190 47 African Direst Telegraph 4% Mort. Deb. (red) - xd 101 105 100 24 B i6 11 | January and July .. T - 
35.000 10 ss Amazon Telegraph ..... .......ss see ae 8 3 4 Se June and December.. ee ee 
&'35,000 100 5% Do. 5 per Cent. Debentures = am = = = æ — Id 85 90 85 99 61! 1 ES ns m 
£8'5,,2) 15,0 erloan 44 «444444 61 64 61 61 5 8 9 | Feb., May, Aug., Nov. 6: 61} 
4206 2,140 30/0 m Preferred 1ttà 117] 2 113 5 7 7 " " 113 112 
2 (62,240 B&ock | 18/J Do. Deferred .. = = æ = = = ~ = — 121 13 11 11 6 6 4 v 1313 123 
2 5,151 10 3/0 Brasilian Submarine I 151 163 15 15} ai) 4 | Mar., June, Ost., Dac. l5,, 1: 
£75,000 100 8€ |* Do. 6 per Cent. Debs. (⁊ d Series, 1908) xi 11) 114 103 112 4 9 3 | Juusaud Desem^*- W A 
10,000,000} $100 $12 | Commercial Cable Capital Stock = =æ- X 185 192 9) 135 4 2 1 | Jau, Apr., July, Oct. 192} 191} 
41,866,410 Stock 4% „ Do. 4per Cent. Debenture Stock = n 104 146 l'4 1060 815 6 " : 1058 1034 
16,000 10 8/0 Qube Submarine Ordinary (Deferred) as a =» = = «= 9 10 9 10 8 0 0 February and August 93 9 
6,000 10 10/0 Do. Preference 10 per Cent. 184 94 187 19] 6 2 7 8 $i - = 
12,081 5 570 Direct Spanish (Ordinary) ! 5 5 4 0 O | April and Qotod:e.. 4 = 
6,000 5 b Do. 10 per Cent. Cumulative Preference .. 91 1} 9} 10} 415 8 1 i pe T 
£30,000 50 «x Do. 4} per Cent. Debenture XII 1052 1.9; 1012 1074 & 4 1 | January and 7 uly . a n 
60,710 20 8/0 | Direct United States Cable 244 „„ 111 12 11 12] 5 6 1 | Jan. Apr., July, Oct 11] 1:9, 
£120,000 100 44 Direct West India Cable 44% Beg. Deb. (red) ..xd| 192 105 100 103 é 7 5 | June and December.. a z 
£1,090,000] Stock 57 -——— —————À—.| 165 les 153 158 4 9 7 | Jan., Apr., July, Oct. 1663 152 
E., 785, 000 Stock 83 Do. 8 per Cent. Pref. Stock 100 10. 100 104 8 7 4 " ii 1)3 10 
41,432,268 Stock 47 * Do. 4 per Cent. Mort. Dat. Stock (red.) 113 12 115 12) 8 7 0 | May and Novemde 118 115 
£59,900 100 5% * Do. bperCent.Debentures, 18909 101 144 101. 101 4 17 $ | Fobzusry & Augas m wie 
250,000 10 6 Bastern |j ———— we 13 16} 15} 153 4 81l | Jan., Apr., July, Oo 138 15] 
£320,000 4 Do. 4 per Cent. Debenture Stock ........ 12) 124 118 123 8 6 1 | Febraary & Auga: — pet 
£16,209 100 5 * Do. 5 p. c.(dustin.Gov.Sub.)Deb.19)(reg.)xul} 1:0 104 9) 10 5 0 0 | January aud July = is 
£51,400 100 5 Do, (Besier h . II 104 10) 10 417 1 " ii T = 
£ 1,400 109 b *Bastern and 8. african 5 p.c. Mor.Dab..1900(reg.)xd| 101 105 99 103 $17 1 " n ie - 
£24,500 100 57 Do, (Bearer) = ! «k women. Xi} 102 105 10: 103 417 1 n " 193 á 
£39),0t0 100 4 * Do. 4% Mo Debentares,1909 2 — æ o». 103 16 103 106 817 8 [Februar & August m x 
£290,000 26 4r Do. 4% Mauritius Sub. Dabs. (red.) = = ~ u2% 105% 102 106 Y 815 2 | May and November 102 ie 
180,227 10 2,6 Globe Telegraph and Truss 11 12 10 111 $11 1 | Jan., Apr., July, 0:0. 118 1013 
180,(49 10 8/0 Do. 6 per Cent. Prefereno* ..-—- .... 151 1t 15] 1E} 8.0 2 is A, 154 an 
160,000 10 5/0 Gf. Northern of Copenhagen ex Coupon due 1st inst 319 821 341 8 813 2 | January and July sx - 
189,500 100 43% Halifax & Bermuda Cable 417; 1st Mure. Deb. (red, xd 101 10. 100 103 47 5 s . x: 
17,000 35 87/6 Indo-Buropeanh = 444 51 57 62 55 41011 | May and Novemb»: a vs 
£100,000 100 6% London Platino-Braziltan 6 pər Cant. D3293., 1904.| 10) 112 109 112 6 7 6 | March & Sepbem)a: - - 
£100,009 100 42 Pacific & Buropean Tel. 4% Guar. Deos. (red) 2..xd|  1uo 103 103 1.6 815 6 | Juneand Decembar vá — 
11,889 L TEN UU UD = 24“ 7 8 7 8 5 0 0 | April and Octoba:.. x EM 
3,381 [4100 Oert.| 6% Bubmarine Cables Trust = = «4 13) 135 13) 135 "49 7 - " s = 
5,89 10 West African Telegraůü¶L —~ m m m e 23 3} 2} 3$ 4 9 3 | December and July. = = 
4200, 000 190 5% „ Do. 6 per Cent. Debentures (red.) 100 103 10) 103 417 7 | March & September i á 
£ 150,000 109 4y („ Do. 4 per Cent. Debentures =- -~ama Xd) 103 108 101 104 816 11 | January and July 1e € 
88,321 10 2/6 West India and Panama = æ am æ a lt 1] 11 13 E May aud November là z 
34 563 10 60 Do. 6 per Cont, 1st Preference... = a 2 2c. 10p 107 10 103 511 6 " i 10ł 10} 
4,669 19 6/0 Do. 6 per Cent, 2nd Preference 81 94 8) 94 6 6 8 " 1 NM = 
£80 000 100 5 * Do. & per Cent. Debentures . - = = æ æ ~.. 105 108 105 108 413 3 | January and Jay - = — 
£39,131 Stock 4 Western & Brazilian 4% Debenture Stock .....xud} 105 108 103 100 816 6 | June and December 1054 - 
£198, lud no ex 100 105 100 106 5 14 3 | March di Septembar ‘a - 
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AMOUNT | LAST PREVIOUS NESS 
AMOUNT OF DIVI- | NAMB: WERK'SPRIOB | Wednesday, 19 Werp 
-n BHARR. ' DEND. | PEE ; | JUNR 28. July 5. | ENDING JULY 5. 
| TELEPHONES, ae 
4 . d. : 
44.000; £5 T s/o | Chill Telephone (fully paid) - % 8 8 S1 4| Asp oc Highest | Lowest 
224 850 los. | 14d. | Consolidated Telephone Const & Manufacturing .. 416 8 | Juy 222222: - = 
71,000 1 — | Monte Video Telephone Ord. m m =. - 5 i 5 0 0 | Octobe m - - 
40 000 : : 5 Do. 5% Preferenoe........ .. 1 1 - CES Z 
, National ~~~ 333 4 5 5 t 9 ugust Er r 
15,000 10 6/0 De. 6 per Cent. Cumulative ist Pref. ——..| u 130 12 i ‘ 8 T 88 5 si 
15,000 10 6/0 Do. 6Y Cumulative Ind Pre. i 18 12 18i 4 811 i " E = 
50,000 b 2/6 Do. 57 Non-Cumulative Brd Pref ..... 43 53 t 61 4 10 11 ' " it € 
£132)411| stock | 83% Do. Debevture Stock 84% (red.) === xd, 10) 105 99 102 8 5 8 | June and Deo 1201 = 
48, non 5 6/0 | United River Flat 5 53 6 Ej 5 9 1 July 51 
£170 947 | Stock 6% » Do. 6 per Cent. Debenture Stock (red. 2 rd 105 108 103 103 414 4 June and - = 
BENE ELECTRICITY SUPPLY COMPANIES, 
100,000; 1 — Bl'ekh'th & Gr'nw'ch D'st'ct Elec. Lt. Ord. (168 pd.) § i à i 
6,000 10 7/93 | Bournemouth and Poole Electricity SupplyOrd .. 131 137 18} 187 2 16 10 8 5 2 
6,000 10 4/6 Do. 4} per Cent. Cumulative Frei. 10} 11 100 1j | 318 3 = i E 
92 í 570 Care Crom spupnly Ordinary eur paid) ........ tł 61 6 t = 6} z 
' t bar pg Cross & Strend Electricity Supply C 11 12 bruary ó 10 
2 ),000 5 2/8 * 4} per Cent. Preference. 8 53 6} iD 10 n : 5 ; Fe & Augus lig 10} 
£84,000 5 2/6 Chelsea Electricity Supply Ordinary... xd 8 9 7 8} 810 7 March 8 T" 
£100,000 | Stor k 44% „ Do. 437% Debenture Stock (red.) - 12 114 112 114 $1811 | June and eae 
$1,200,000 09 5% ChicagoEdison 1st Mort. 57, 30yearGoldBonda(red). . 105 116 106 115 4 7 2 | April and October = = 
, 7/0 City of London Elcc. Ligktirg O Ord i. erc vus 14 16 15 17 810 7 | Be i acca is E 
40,000 ex Do. 6% Cumulative Pre 18 16 13 16 4 00 January and July 11 - 
,000 TE 5% „ Do. B7 Debenture Stock (red.) . Id 125 )30 198 198 1 18 9 | Juneand Dome = pH 
40000 19 in County of [rondes Eros Pot Ord.. ....—.. *| 11 12 11 11! - 11 1} 
, l o. 67 Cumulative Preference 14 16 
£200,000 | Stock 7/8 Do. 4)7 Deb.StockCerts (00/tobe pd.)red.xd 54 55 52 54 & 6 0 | March & September 88 = 
19,6611 5 3/6 | House-to-House Electric Lighting Supply Ora. 71 81 7 85 810 8 is 74 P 
12,000 5 8/6 Do. 7 per Cent. Preference Lu 9 lu 84 9j 813 0 | March & Beptembe: 2 
15,000 b 10 Kensington and Knightsbridge Oord. 121 133 124 183 1 1 5 z T 
10,000 b 6 Do. 6 1st Pref. . 2 7b 8 T 8 $15 0 | January and July = e 
110,0CU 8 id London Electric Supply Ordinary = = = = ==. 8 4 82 4 = $813 pe 
48,050 5 8/0 Do. 67% Preference a um af 7 fà 7 5 7 9 - ei es 
£100, Stock | 47 Do. 4% lst Mort. Deb. — 104 108 104 106 8165 6 | Mch.,June,Sept.,Dec s 
62. 10 | bu |Metropolitsn Electric Supply Oró.(Nos.1t002,50)) — 168 173; 13 17 217 3 Ai and Doron | 14 E 
a " 10 Bi d. Do. A Cae 501 to 85, 000) . | ist 16} 151 18 8 0 7 n p 
lo, tock Do. ek. Stock First Mortgage . xi 218 i " - ds 
18,459 18 Uo | moane BU Bleciri Ordioay —.—. . ad id 17 Me 17 % ene | um 7 
115.000 50 | Oxford Electric Ordinary....... 5 22 — 68 77 el n 890 E ECL RC m 
, - an ectric a - S 
8130, 070 Stock 6% | River Plate E). It. &Tr'ct'n, Ltd. 577 1st Mor. Def. xd 87 62 ss! 90 8 1 1 z = = 
160,000 | $100 $2 Royal Electric Company of Montreal Shares ...; 160 180 160 180 4 8 1 mE E * 
£93,200] 310 | 4X |* Do x Int Mort Deba. am c] 198 lu 10$ 107 4 4 1 | April and October : = 
; ames and Pa ectric Ordinary ’ << 
20,000 b. 8/6 Do. 7 per Cerb. Preference ——.— are 10 p 100 TA $ 10 0 ä a in 
oo 6 .. | South London Electric Supply Ordinary (£4 paid) 43 (41 44 4 2: risa s m id 
, 5 77⁰ Westminster Eleciric Supply Ordinar ~ ...... 14 lb lé 15 4 0 0 , March & September 1112 115 
ELECTRIC MANUFACTURING, &o., COMPANIE. | 
93,000 2 1/2] | Brush Electrical Engineering . uno 1 2 1 2 
med 8 3 1/23 8 per Cent. Pref. Non-Cumt lative ——_ H $3 28 5 1 l 8 35 n 
, tock | 4 $ Do. 4% per Cent. Perpetual Deben ture Btock| 110 1l 110 114 819 2 | Fev. & A Ha 
£50,000 | Btock | 442 Po. 2nd l Dobenture Stock (red.) xd 108 106 101 104 46 7 J une an December - js 
£20,000 5 10/0 | Callender's Cable Construction . XI and bonus, 14 15 14 16 368 14} li i 
£90,000 | Stock 437 Do. 43 lst Mort. Deb, (red) ~... se~... 4 117 u3 115 | 318 3 | November and May 
820,000 1 did. Castner-Kellner Alkali Co. (fully pad) | 1 11 1 1 6 80 11 E 
399090 1 1/4$ Chadburn's Ship Telegraph Ordinary ...... X 11 14 1 1 bi i 
50:000 i 10 Ore Do, 6 per Cent. Cumulative Pref. . = = 1 12 1 11 418 0 = - - 
£100,000 100 b D. p E Mort. Dok 1 ratem d 9» 1 25 5 i 5 10 0 F = = 
90,201 6 1/9 : n ca pela X M g em ee 
40000 fs 5 "i "Batson gro eem United (“A“ Shares) (48 pald,.. H u ; à [718 February & aagus i a 
oc took t% Do. 4% e Btock (re 97 | M " bs 
112105 8 65% | Edmundson's Electric. 5 d i 1 53 54 t^ 5 4 0 1 r - z 
12 100 2 | 1/28 | Electric Construction Co. (Limited) 3 4 22 2 412 0 Januzryr & Faß. 19 m 
Si 00 3 2/93 Do. I por Cont. Cumulative rer. 2 8 8 ^8 e 5: z 
19200 | Block | 4% Do. 47 Firat Mortgage Deb. (red.) 108 106 108 100 | 81510 | Jauuary and Jal 7 e 
137905 | a e rs 5 Patent Copper Depositing - i i i i F Juy . M B 
, He legra 2 "- - 
i 10 | 7/0 Do. J per Cent. Preference . i 20 VM mci. February à Auge 134 IT 
200 00 Monk dk dA Mortgage Debentare Stock (red.) . 112 116 112 115 8 19 10 i. " = - 
1 toda Rab er, Gutta Percha, &o., Works 31 22 21 22 4 10 tt : 2 if 11 
800 900 10⁰ 4% Do. t Mortgage Debenbures (red.) | 101 156 101 105 8 2 1 jt ^ i 
37 350 43 | 94/0 Telegraph natruction and Malntenance = — 87 41 83 42 4 5 Maroh aud Jul 18 d 
2150 10 100 a Do. Cent. Deb. Bonde, 1999.. . d 105 108 103 106 j - 
£13,400 5 4/5 Do. l Ordinary ........... 91 9] y 9] $ 2 1 = 
5400 b 2/08 Wing 4 Cnm. Pref. sisse 3 bi 67 $ 94 40 0 = = es 
£80, : ans an bipson Ordinary 10 i = = - 
4580,0C0 5 8/0 JO, 6% Cumulative ris .. æ æ m se " E 173 E 5 15 0 ae is a 
£100,010 | sto | sł% Po. 41% First Mort. Debs. . . 108 — 103 103, 108 | 818 s | Mayand Novembar | ~- 5 
1 955 0 i n de RAILWAYS, TRAMWAYS, &o. 
’ 1500 ol and Fleetwood Tram way 
50,000 10 7 tol Tramways and Carriage Ord- = 23 2al 22) 23} 32-4 7 m R 
25,000 10 — dis Cum. Pref. (£2 paid) a Taes 1 $ | 2 23} 217 2 | February and August ve — 
£1000C0 Stock AX Do. 4% bebenture .......... SERA —.—. xd 118 119 118 1 15 EE <2 4 a 
80,000 10 12/ British Electric Traction Ordinary ........— 18 19 18 19 8 d : x T a 
20, 300 :10 6/0 Do. 6% Cum. Pref. (Nos. 30,001 to 40,000) 14 14) 14 14 4 2 = 11 1 
„ 10 ( oss Do. do. (Nos. 40,040 to Gb, 000) lap 14 i : - i ui 
£200,L00 | Stock 5 Do. 57 Perp. Deb. , leis E 250 j: i 13$ — 14] = is Lay E 
or Es : 1/6} tpe. Ayres & Belgrano 6//Cum.Pret.(£3 paid) ` 88 3 3 "d j ek F P x 
365,055 | Stock 5% ae 67 e Maly paid) 1085 5 5p og 5 8 fe - 
285,250 wy | BA Central London Ordinary ~ E UU pO RE . - - 
UB stan 2r | | Do. (a8 pald) g. — Boe -- „ “ah =a p ME 214 „ Lane gad Desember | — 10] a 
39,00 Z4 | City ard South London Railwa ‘Con, Ordy. =. * } 7 
82.500 10 Do. Ordinary (Nos. 1 to : EC vedi so] 4: o 8 ab oe Wei nobts Jaiz . | 0s " 
15 a T bo. ; do. (Nus. 22,501 to 60,000) (£3 108. pd) 1 2 21 st d = “i x 
20009 x bol uo ^ Id Peusoruucs 1190 B aii 130 Io la, lug 8.5 7 January and July .. = - 
187,70] | Stock 421 we. 4 Perpetua: ‘Debentures — —— Ele 152 m 335 ut T » x » 
20,000 10 i373% Imperial Tramways Ordinary . „ 244 2 ; 175 FF E y 
10,000 10 6% Do. 4% Preference na- e t 55. 24} — 254 21411 | March & september - e 
£500,000 Stock | 137 Do. 43% 7 Debenture FRANE 9 % am ~ 2 d 1133 i 1b? 163 8 18 10 97 ae i E oe 
10 500 10 bx Do, 5% Pre er suv 5 k 141 dg 8, 319 0 | Fepruccy A Augi © - R 
125 030 Stock 42 Do. 47, Debenture m ae > oo an ecu "xl Ten t i 143 3 1 ur. = x 
24,000 5 [New denorai axacwon Ordinary ........ 33 41 : ie 815 o | Jameaq and wy . z 
30,000 5 60 Do, 02 O0mp]abve rre) qan Pint 6 b 55 91 9 pd 
100 . n S Potteries Electric Tiaetion Ord. . 8 uu 11 T4 li i: $ ua May .. —— . — jx » 
25, N T "po. 57 Cum. Pret, 5 mid v = = = 
5,0 J00 j Ssa: k | 8 wb e —ů— I 101 11 204 11 ou os T ^. 
* Waterloo and City Ordinary 2. æa m = -o mie lut 107 101 lu7 18 2 | Jur: am. Dem vr | 125 2 
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We are authoritatively informed that on his lordship’s 
return to Glasgow from his present stay in town, Lord KELviN 
will tender his resignation of the Professorship of Natural 
Philosophy at Glasgow University. 


— - 

On Saturday last the Volta Centenary Exhibition, at Como, 
was totally destroyed by fire, all too many of the priceless relics 
associated with the name of VorrA being consumed. Further 
particulars of these exhibits will be found in our columns this 
week. It is one of the most regrettable features of the 
disaster that it is alleged to have been caused by a short 
circuit in the electric light mains in the building. They do 
not manage these things so carefully in Italy as we do here 
under the ægis of the Phoenix Fire Office and: restrictive 
legislation. We trust that from the ashes of the Exhibition 
there may arise, Phonix-like, a code of Italian fire insurance 
rules that will in future be a guarantee against any similar 
one: 

— 

PaorEessog FLEMNG suggests, in a letter we publish this 
week, that English electrical engineers should conjointly 
express to the President of the Congress, and to the Mayor of 
Como, on the occasion of the Conference next September, 
their sympathy on account of this most calamitous destruc- 
tion of priceless historical relics. The suggestion, as a 
matter of fact, has already to some extent been carried out ; for, 
news of the fire having arrived in London on Saturday last at 
a time when a number of prominent electrical engineers were 
assembled together at a private function, the opportunity 
was seized to send a telegram of condolence to the Mayor of 
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Como. Through the courtesy of one of the signatories we 
are enabled to print below the text of the telegram sent, and 
of the reply received. As will be seen, the telegram was 
signed by a number of prominent members of the Institution 
of Electrical Engineers: 


To THE SIN DACO or Como. 

We, the President and Members of the Institution of Electrical Engineers 
of London, having heard with great regret of the fire at the Volta 
Exhibition, send you the assurance of our most profound sympathy. 

SILVANUS P. THOMPSON, JOHN PERRY, 
WILLIAM H. PREECE, HENRY EDMUNDS, 
Davip E. HUGHES, PHILIP CARDEW., 
WiLLIAM E. AYRTON, 


To this message there was returned on Monday the following 
acknowledgment :— 


Presidenza Istituzione Ingegneri Elettricisti, Londra. 
Kingazi con animo comosso della cordiale partecipazione al gravissimo 
lutto della patria di Volta. SINDACO CADENAZZI. 
[Translation.] 
President of the Institution of Electrical Engineera, London. 
I thank you with emotion for your cordial participation iu the very deep 
grief of the fatherland of Volta. MAYOR CADENAZZI. 


_ Just as we go to press the welcome information reaches us 
that upon the site of the former edifice new galleries are to be 
built at once, and the opening of the resuscitated exhibition is 
fixed for August 15th. We also learn with profound satisfac- 
tion that the destruction of relics was not so complete as at 
firs& had been feared. Among the curios saved from the 
fire is one of Vouta’s piles—probably the earliest — which 
belongs to the Civic Museum at Como. There have also 
been rescued 20 manuscripts, including two passports and 
some diplomas; also a few letters of Vor rA's, 29 books from 
VorrA's library, and 52 pictures, engravings, diplomas, medals, 
&c. Unfortunately Vorra's condensing electroscope and all 
his laboratory notes and scientific correspondence are lost. 
Among the interesting electrical exhibits, not directly 
associated with VornrA were a number of Ferraris’ models 
and some of his manuscripts and diplomas. These have been 
saved, with the exception of the first model of the rotatory 
field, which, alas, has been destroyed. 
— 

Ir has been decided not to abandon the arrangements 
for a worthy celebration of the actual centenary next 
September, when an international conference of scientists 
will be held, and elaborate fétes are to celebrate the name 
of Votta. Apropos of these functions, we may offer a word 
or two in explanation of the action of the Exhibition 
authorities in not having formally invited British delegates 
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to the recent conference of telegraphists. 
in certain quarters that some slight had been cast on the 
electrical profession of this country, especially as no 
invitation to send a delegate was tendered to the Institu- 
tion of Electrical Engineers. As a matter of fact the 
conference was not designed to be of a scientific, nor even 
of a very electro-technical character, but was intended as an 
international réunion of telegraph operators. This, indeed, it 
actually was, and the six operators from Great Britain were 
chosen by the Post Office employés from among themselves, 
and went to Como with special leave from the Post Office. 
Doubtless this will explain why not only the Institution of 
Electrical Engineers, but also the Post Office and the cable 
companies received no invitation to send official representatives. 


AFTER recent developments in connection with the electric 
lighting of the City of London, it will cause our readers little 
or no surprise to learn that the Select Committee of the 
House of Commons have decided upon the confirmation of 
the Provisional Order recommended by the Board of Trade 
for the Charing Cross and Strand Electricity Supply Corpora- 
tion. The conclusion of the evidence given before the Select 
Committee will be found in another column. Thus ends the 
monopoly of electric supply hitherto enjoyed by the City of 
London Company, and a new phase is inaugurated in the 
progress of electrical enterprise in the City. . 


An accident much more common in America than in this 
country occurred at Halifax on Monday, when, through the 
accidental falling of telephone wire on to the overhead trolley 
wire of the tramways, the wires at the exchange were fused 
and a board ignited. The preventive for this sort of mishap 
is efficient guard wires under all wires crossing the trolley 
line, and careful supervision of these guards from time to time. 

— 

From an abstract of a German article given in another part 
of this issue, it will be seen that the duplexing of trunk 
telephone lines has met with considerable success in Germany, 
and is in practical use over longer distances than in this 
country. In spite of the rapidity with which the Post Office 
here is erecting new trunk lines, there are still periods of the 
day in which the supply of lines is not equal to the demand, 
and that, we believe, on sections on which duplexing has not 
been resorted to. Thosein authority at St. Martin's-le-Grand 
may, therefore, find much worthy of their consideration in 
Herr Scuwensky's article, especially the table of distances on 
p. 406. We have retained the word “ duplexing,” although 
this is not strictly correct, as an additional connection is 
secured for every two lines, not for every line, as in duplex 
telegraphy. In reading this article the fact must not be 
forgotten that the German telephone subscriber has been 
brought up on, and is still satisfied with, single wire local 
circuits, and that he may, therefore, submit without complain- 
ing to much more cross-talk and disturbance in a duplexed 
telephone line than would a British subscriber. 


rs 

Particutars will be found in our City Notes, and in an 
advertisement this week, of the promotion of the British 
Westinghouse Electric and Manufacturing Co. (Limited), 
with a capital of £1,500,000. Works, on a large scale, for 


It has been felt ^ 


the manufacture of electrical plant and apparatus are to be 
erected at Manchester, and the valuable services of Lord 
Kervi have been secured as technical adviser to the 
company. With the exception of £50,000 in Ordinary shares 
to be paid to the Westinghouse Co., of America, for valuable 
consideration, the amount applied for appears to be wholly 
working capital. It is to be hoped that events will justify 
this great expenditure, and that the electrical manufacturing 
industry will hereby receive a fresh impetus, from which 
other British contractors may also derive substantial benefit. 


The Times of yesterday publishes an exceedingly crude and 
foolish article by Mr. Hennixer Heaton under the heading of 
* Wanted Cheap Imperial Telegraphs." We have so often 
written about Mr. Heaton’s wild proposals that we need only 
give one example now of what he thinks good enough for the 
leading journal. He asserts that the electric telegraph is 
inexpensive as compared with the laborious transmission of 
written messages by post! The italics are ours. 

— G 
Wireless Telegraphy between Balloons. — Satisfactory 


experiments have just been made in Austria for signalling on 
the Marconi system between two captive balloons. 

King’s College, London.— Prof. R. C. Jebb, M.P., distributed 
the prizes and certificates to the students on Wednesday last, 
the event being made the occasion of a pleasant réunion of 
the professors, students and their friends. 


Cable Interruptions. Date of Interruption. 
Maranham— Para. ãꝗ April 10. 1899 
Bonny — Cameroon ẽ . May 29, 1899 
Latak ia Cy pr ãã June 21. 1899 
Jamaica Colo rene. ã July 1, 1899 


Electrical Engineers (R. E.) Volunteers — On the occasion 
of the Volunteer Review by the Prince of Wales, at White- 
hall, on Saturday last, two companies of Electrical Engineers 
Volunteers turned out and marched past in excellent form. 

University College, Bristol. The session 1899-1900 of the 
chemical department of this college begins on October 8rd, and 
lectures on inorganic, organic and advanced chemistry, will be 
delivered during the session. Prospectuses and particulars 
can be obtained of Mr. James Rafter, secretary. 


National Physical Laboratory.— We understand that the 
post of Director of the National Physical Laboratory has been 
offered to Prof. R. T. Glazebrook, M. A., F. R. S., Principal of 
University College, Liverpool The salary attached to this 
post is £1,800 per annum, subject to favourable revision, and 
provision is made for an adequate pension. 

Durham College of Science. —Complete courses of instruction 
are given at this college to students of both sexes proceeding 
to degrees in science and letters. Special facilities are offered 
for the study of applied chemistry and all branches of 
engineering and naval architecture. An advertisement gives 
further particulars as to the examinations, &e. 

Le Mois Scientifique et Industriel.— This is the title of a 
new production, the first number of which has just reached 
us. It contains abstracts of articles on scientific and 
engineering subjects which have appeared in French, English, 
German and American journals. The abstracts are of much 
the same nature as those published in ** Science Abstracts, 
but we believe that this journal is not subsidised. Notwith- 
standing this, its price is extremely low—1fr. 250. in Paris, 
and 2fr. abroad, the yearly subscription being 12fr. and 20fr. 
respectively. The value of the publication would be enhanced 
by the addition of an index to each number. 

The Royal Institution.—At a general monthly meeting of 
the members of the Royal Institution, held on the 8rd inst., 
the managers reported that they had received gratifying 
assurances from their guests that the centenary celebrations, 
as & whole, were highly appreciated and considered not 
unworthy of the past history of the Royal Institution, and of 
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good augury for that new century of scientific work to which 
it has now to apply itself. It is satisfactory to be able to 
report that the centenary celebrations have not affected 
the pecuniary resources of the Royal Institution, as all 
expenses in connection therewith have been defrayed by 
private contributions. A balance remaining over of the sums 
contributed, amounting to £87, has been paid over to the 
Fund for the Promotion of Experimental Research. 


Sins of Commission.—The following correspondence is a 
happy illustration of how not to do it," in the case as 
between contractors and respectable consulting engineers :— 


Messrs. B— ayn Co., Leicester, July Ist, 1899. 

f Re ELECTRIC LIGHT FOR HIGHER GRADE SCHOOLS. 

, GENTS: I have tendered for this work, and beg to say that if my tender 
is accepted I shall be pleased to allow you the commission on same, viz., 
24 per cent. Hoping same may be put into my hands which will receive 
my peraonal attention.— Yours faithfully, (Signed). 

Hull, July 7th, 1899. 

CENTRAL HIGHER GRADE School, BRUNSWICK AVENUE, HULL. 

Drank Sin: We beg to thank you for the tender which you submitted 
in this matter, and to inform you that the lowest tender (that submitted 
by ae Laing, Wharton and Down, Limited), has been accepted by the 
Board. 

We return herewith your cheque for 10s. deposit. 

With regard to your letter of the Ist inst., in which you say that if 
your tender is accepted you will be pleased to allow us a commission of 
2} per cent., we are not in the habit of accepting commissions from people 
who carry out work under our direction, and we imagine that the only 
effect of offering such commissions to respectable architects or engineers 
will be to deter them from employing the firms who conduct their business 
in this manner. — Yours truly, (Signed) J. B. 

A. S. B. 

Visit of the Institution of Electrical Engineers to Switzer- 
land.—Subjoined we give an itinerary of the visit of the 
members of the Institution to Switzerland in September 
next, the items of which, however, are subject to alteration. 
It it expected that the final form of the programme will be 
Issued in the course of the next three weeks :— 

Saturday, September 2nd.—Leave Basle for Zurich, ria Rheinfelden and 
Baden. Visit to the Rheinfelden power station and Messrs. Brown, Boveri 
and Co's. works, Arrive Zurich. 

Monday, September 4th.—Visit to the Oerlikon works and tramways, 
the works of Messrs. Escher, Wyss and Co., and the municipal central station. 

Tuesday, September 5th. — Visit to, and meeting at, the Polytechnikum. 
with exhibition of plans and photographs of electrical power schemes. 
Various visits in Zurich. Banquet given to members by the Swiss firms 
and Electrotechnischer Verein. 

Wednesday, September 6th.—Visit to Schaffhausen, including the Central 
station, upper works, twine and worsted factories. Exhibition of plans, 
&c, and lecture by Mr. Amsler, on Schaffhausen, with a view to its 
character a3 an ancient and modern power transmission city.” Proceed 
to Lucerne. N 

Thursday, September 7th.—Visit to the Stansstad-Engelberg electric 
railway and other places of electrical interest near Lucerne. Proceed to 
Interlaken. 

Friday, September Sti. Visit to the Jungfrau electric railway and power 
station, and to the central station at Interlaken. 

Saturday, September 9th. —Visit to the Kanderwerk at Spiez, and to the 
Burgdorf-Thun railway. Return to Interlaken. 

We learn from the secretary of the Institution that the 
réunion is likely to be well attended. We are also informed 
that the Council have found it necessary to decide that, with 
the exception of candidates for election to the Institution 
whose proposal forms shall have been passed by the council 
for ballot, only members and ladies and children accompany- 


ing them, can be authorised to participate in the visit. 


Obituary.— We regret to announce that Mr. F. Warwick, 
the Eastern Telegraph Co.’s assistant superintendent at 
Malta, who was home on leave, committed suicide at Edin- 
burgh on Saturday last, and an extremely painful feature of 
the case is that Mr. Warwick, after a fit of melancholy, took 
the lives of two of his children. Prior to taking service at 
Malta, Mr. Warwick was at Carcavellos. Mr. Warwick, 
whose tragic end is here recorded, was one of the ablest and 
most trusted officials of the Eastern Telegraph Co. After 
serving for four years with the London, Chatham and Dover 
Railway he joined, in 1870, the Anglo-Mediterranean Com- 
pany, which was afterwards merged into the Eastern, and 
served at Messina, Malta, Suez, Bombay, Lisbon and 
Alexandria, of which last-mentioned station’ he was 
appointed assistant superintendent as far back as 1884. 
Transferred to Malta in 1894 he remained at that place 
until his health broke down in the spring of this year, 
and it was while on sick leave that his malady developed 


and terminated so tragically. Possessing in an unusual 
degree the confidence, not only of the management of the 
Eastern Company, but of the whole staff, with whom he was 
& general favourite, his sad end has cast a gloom over the 
service, and the deepest sympathy is felt for his sorrowing 
family. Mr. Warwick was twice married. 

Electrical Congress in Vienna.— The first annual congress of 
electricians was held at Vienna on July 15th and 16th, under 
the auspices of the Elektrotechnischer Verein of Vienna. The 
president, Herr Karl Schlente, having delivered his inaugural 
address on the opening day, the congress was welcomed by 
Count Kielmansegg in the name of the Austrian Government, 
by Dr. Lueger, the Burgomaster of Vienna, and by delegates 
of the Engineers and Architects’ Society and of the Austrian 
Chemical Society. A new edition of the installation rules 
issued by the Elektrotechnischer Verein was then considered 
and approved, and a resolution passed calling for their recogni- 
tion by the Government. Discussions also took place on the 
proposed State monopoly of water powers and on the regulation 
of concessions for electrical undertakings. The first day's 
Papers were a description of the new Vienna telephone 
exchanges by Herr B. Von Wehrenalp (referred to in a pre- 
vious issue), and on combined alternating and continuous- 
current systems for electric railways, with special reference to 
the Déri system. On the second day, on the motion of Herr 
Kolben, a committee of twelve was appointed to place 
before the Government the desirability of an electrical 
inspector being appointed whose duty it should be 
to see to the observance of the new installation rules. 
This committee were also directed to prepare a scheme 
for the formation of an association of electrical manu- 
facturers on similar lines to the German Verband 
Deutscher Elektrotechniker. Other discussions took place on 
different subjects, demonstrations of wireless telegraphy and 
the Nernst lamp were given, and a new three-phase winding 
was described by Herr G. Ossana. A number of visits to 
works were made, and several social functions enlivened the 
meeting, which was voted by all to be a great success. 


Telegraphy and Telephony in China. —Prof. F. B. Crocker, 
having dealt exhaustively with electrical engineering matters 
in Japan in his series of four articles in the Electrical World, 
of New York, commences in our contemporary's issue of 
June 17th a series of similar notes devoted to China. Com- 
pared with Japan, the development of electrical engineering 
in China has been most backward. The telegraph, says Prof. 
Crocker, is the only electrical application of any importance 
there, and even this is still quite primitive. The internal 
telegraph system is operated by the Government largely for 
itg own purposes, but is available also for commercial and 
private messages. The number of lines is limited, but the 
land line service is supplemented by the Eastern Extension 
Co.'s submarine cables which connect the principal ports of 
China with one another and with Europe. Considerable 
trouble is experienced on the land lines by the natives cutting 
down poles and stealing the wire. Prof. Crocker relates as a 
fact that, in one district, this tendency of the population was 
only cured by the Governor ordering that the head should be 
chopped off of someone in the neighbourhood, for each pole that 
was chopped down. This method of protection proved to be 
effective. The apparatus and methods employed in the 
Government telegraph system are exceedingly old-fashioned. 
At Canton, about the most important commercial city of the 
empire, the office was equipped with only half-a-dozen Morse 
recorders. All the employés there are Chinese, inc'uding 
the official in charge. Since there is no Chinese alphabet 
(each word being represented by its own particular 
character) a code has been arranged by which some 9,800 
words are each given in a special number. Telephones are 
used in most of the open ports, but even in the largest 
their number is very limited. The largest exchange is in 
Shanghai, where there are only 380 subscribers, four 
Operators and 4,000 calls per day. The apparatus is of old- 
fashioned American make. The operators, who are males, are 
paid about £3 per month, which is about twice as much as 
electrical workmen get in Japan, and four times as much as 
the wages of the female operators in the Tokyo exchange. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D'ATLkR.] 


Electrolytte Preparation of I luorine.—In preparing fluorine 
by electrolysis, H. Moissan has hitherto used platinum vessels. 
These have the disadvantage of being attacked by that most 
active of gases, and its production thus becomes a very costly 
process. He has therefore submitted another metal—copper 
—-which is least subject to attack. It becomes coated with a 
layer of fluoride of copper, which resists further action, but 
at the same time disqualifies the copper from being used as 
an electrode. Platinum electrodes are therefore retained, 
but the electrolyte, anhydrous hydrofluoric acid rendered 
conducting by potassium fluoride, is placed in copper 
vessels. The electrodes are given the form of hollow 
cylinders split along their length, so as to obtain a large 
surface and great efticiency, and arc kept insulated by stoppers 
of fluorspar. The vessels used are large, and serve for electro- 
lysing some 200 cubic cm. of HF at a time. With 50 volts 
and 15 amperes there is an output of some 5 litres per hour, 
which may be increased to 8 litres by using a current of 
20 amperes. But the duration of an experiment must not 
exceed six or eight minutes, for the liquid soon heats up, and 
the fluorine vapour carries off with it large amounts of the 
acid, even if cooled to —50deg. Some important investi- 
gations, requiring a continuous current of fluorine gas, are 
now made possible. 

[H. Moissan, Comptes Rendus, June 26, 1899.] 


Magnetic Properties of the Elements. Up to the present, few 
attempts have been made to connect the magnetic properties 
of the elements with their atomic weights and the periodic 
law. Königsberger is the author of the most important 
compilation on the subject, and more recently S. Meyer has 
made some measurements upon the elements themselves 
instead of solutions of their salts, since the latter introduce 
the unknown influence of the solvent. Needless to 
say, the results are very rough, some of them only quali. 


tative in fact. But then the double difficulty of deal- 


ing with minute quantities of the rarer elements, and 
with stil more minute forces, has to be taken into 
. account. Meyer’s table of atomic magnetisms, in which the 
elements are arranged in the usual periods, shows certain 
interesting peculiarities which distinctly indicate a dependence 
of permeability upon atomic weight. Thus the elements at 
the beginning and end of each horizontal series are invariably 
diamagnetic (Li, Na, K, Rb, Cs; Dr, I, Bi), the paramagnetic 
elements all being grouped in the middle, with a tendency 
towards the beginning of the series. Sulphur and phosphorus, 
` which are diamagnetic, are the only exceptions to this rule, 
unless they are taken as ending the second horizontal row. 
- Chlorine really ends it, but its magnetic qualities are quite 
unknown. 
[S. Merger, Wicd. Ann. No. 6, 1899.] 


The Wehnelt Interrupter. ——W. J. Humphreys contributes a 
number of details of the Wehnelt break, some of which may 
be found of use, even after we have the Simon-Caldwell 
symmetrical form on the market. A large number of electro- 
lytes were tested, including fused ammonium nitrate. The 
latter acted, though irregularly and feebly, yet sufficient to 
show that action is possible, even at high temperatures and in 
the absence of water. Roughly speaking, an electrolyte in 
solution acts well in proportion to its conductivity. Sulphuric, 
hydrochloric and nitric acids areexcellent. Ammonium chloride 
solution gives the most rapid break of all, but the violent 
explosions which attend its use indicate the formation of 
nitrogen trichloride, one of the highest explosives known. The 
effect of a magnetic field is, I believe, a new observation. If 
the lines of for ge are at right angles to the current, the minute 
arc which plays between the wire electrode and the liquid is 
blown aside. Anyhow, the action of the break is seriously 
hampered. When the voltage is just high enough for ordinary 
action, that action is stopped, or more probably reduced to 
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the continuous stage, by a magnetic field. A higher voltage is 
required to restore the action, and even then it is very irregular. 
[H. W. J. Hompureys, Phys. Rer., July, 1899.] 


Thermodynamics oj Thermo Couples.—Thermo-electricity has 
not yet been completely brought under the dominion of recog- 
nised theories, inasmuch as the connection between the thermal 
and the electric portions of the phenomena is, as yet, very 
obscure. It does not help us much to ascribe them to contact 
forces, as is done by Clausius and Boltzmann. Riecke has 
attempted with some success to connect heat and electricity 
by molecular conceptions of the same nature. C. Liebenow 
postulates a direct connection of a kind such as to necessitate 
the production of thermo electric energy whenever heat passes 
from a point at a higher to a point at a lower temperature. 
This assumption leads to another, to the effect that every 
electric current is necessarily accompanied by a thermal 
current, and the startling corollary results that an E.M.F. in 
a metal may force a stream of heat to go against the slope of the 
heat curve from a lower to a higher temperature. This means 
that the thermo-electric phenomena are reversible. For the 
details of this interesting and promising attempt to solve a 
complex problem, the original Paper should be consulted. 
But it may be said that the author succeeds in arriving at 
figures with regard to the ordinary tliermo electric current, as 
well as the Thomson and Peltier effects, which are borne out 


by experimental data. 
[C. LIEE Now, Wied. Ann., No. 6, 1899.] 


Pressure dnd X-Ray Ionisation.—W. Hillers has made a 
series of careful experiments concerning the manner in which 
the pressure of the gas between two plates affects the current 
which passes when they are brought to different potentials, 
and X-rays are allowed to traverse the gas. He finds, first of 
all, that the moisture of the gas does not affect either the 
potential or the current intensity. The course of the potential 
is embodied in the formula 

V zbpc(p4 c) 
where p is the pressure, b/e the potential at high pressures, c 
the pressure at which the resistance reaches a maximum, and 
the current intensity varies near c as the square root of the 
pressure. The conductivities of air CO, and H, are in the 
ratio of 1:1:18:0:50, but the potential in the case of hydrogen 
is probably affected by an occlusion of hydrogen in the 
metallic plates. The author has arrived at a pretty close 
valuation of the comparative dissociabilities of hydrogen and 
air, ?.e., at the comparative numbers of ions dissociated in unit 
volume under unit pressure when under the influence of the 
same Röntgen radiation. The ratio is 0:29:1, the dissociation 
of air being unity. For CO, the dissociation is very nearly 


the same as that of air. 
[W. Hitters, Wied. Ann., No. 6, 1899.1 


Action of Cases on India-rubber,—A. d'Arsonval communicates 
some important observations concerning the action of the 
various gases upon caoutchouc and upon rubber tyres. If bits 
of caoutchouc tubing are placed in gaseous carbonic acid, 
under a pressure varying from 1 to 50 atmospheres, the sub- 
stance increases considerably in volume and absorbs large 
quantities of the gas, so much so, that it often acquires 10 or 
12 times its original volume. At the same time, the caout- 
chouc becomes more gelatinous and less elastic. On leaving 
it exposed to the air, the carbonic acid disengages itself 
in bubbles, making a crisp sound on leaving, and in 
about an hour’s time the caoutchouc has resumed its 
original aspect and properties. When carbonic acid is simply 
enclosed in a caoutchouc bag, it passes out rapidly through its 
walls. Oxygen does the same, though much more slowly. 
Here lies the explanation of the gradual deflating of pneumatic 
tyres. Newly-inflated tyres deflate much more rapidly than 
those on which the pump has often been used, since the latter 
contain almost nothing but nitrogen, the oxygen having 
passed out through the tyre without waiting for a puncture. 
The oxygen may be collected on the other side of a thin 
rubber partition. When tyres are to remain inflated for a great 
length of time, they should be filled with nitrogen. 

[pD'ArsonvaL, Comptes Rendus, June 26, 1899.] 
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THE COMO EXHIBITION. 


To all who take an interest in matters electrical, and 
especially to those who reverence the relics of the early 
experimenters in electric science, the news of the destruction 
by fire of the Electrical and Industrial Exposition at Como 
must have como as a great shock. The exhibition buildings 
were situated on the side of the beautiful lake, just a little way 
out of the city, and opposite to Drunate. The frontage was & 
very imposing one, consisting as it did of a fine central 
portico, with a colonnade extending around to a con- 
siderable distance on the right and left of it. The 
pillars were of magnificent design, and were faced 
with plaster of Paris. Over the main entrance hall stood a 
grand central tower, while at the two extremities of the 
building were erected two smaller towers of similar design. 
Entering by the central doorway access was obtained to the 
large central hall,in which were displayed samples of the 
telegraph apparatus used in all countries, from the crudest 
Morse to the most modern fast-speed Wheatstone, and from 
the earliest of Hughes to the latest triumph of Baudot. An 
elaborate repeater set (such as is used in this country on the 
long lines connecting the far-distant provincial towns with 
London, and in America between one side of their great 
Continent and the other) stood in one corner, near 
to à neat portable set of apparatus, used for carrying from 
one place to another as specially required. In a case close 
by, a few specimens of Siemens’ electro-dynamometers were 
shown, and all around this section were to be found samples 
of those testing instruments, which are more commonly seen 
in the laboratory, and in the test room than anywhere else. 
Measuring instruments of all kinds chiefly from the factories 
at Milan were in great evidence in another section, the chief 
feature being their remarkably neat and light cases in 
aluminium.  Quitea grand display of small electric clocks was 
to be seen in one of the side recesses, and in a large hall, near 
to the power shed, stood a handsome collection of dynamos, 
motors, alternators and transformers, chiefly of Italian manu- 
facture, but there were also examples of German, French and 
British machines amongst them. Perhaps the section in 
which the greatest amount of interest was manifested, apart 
from the Voltiana exhibit, was that in which the cooking 
appliances were placed. Kettles of water were being boiled 
by the electric current, and grills were made red hot by the 
same means. It is even more to be deplored that the valuable 
group of Volta's instruments, which had been so jealously 
guarded and built round with solid masonry, have also been 
swallowed up in the general conflagration. This section con- 
tained a cast of the great physicist's skull, together with the 
earliest ** pile," and various specimens of the later ones, intro- 
duced before the Crown of Cups appeared. The other apparatus 
. and inventions of Volta were also there, the mere mention of 
which would fill up more space than is at ourcommand. The 
Volta pistol, is now an almost forgotten weapon, although its 
principle of applying a spark to a mixture of oxygen and 
hydrogen, in à hollow metal vase, is one of the earliest in 
which students of electricity are instructed. The perpetual 
electrophorus, or electricity carrier, was invented by Volta 
considerably more than a century ago, but it still remains 
one of the most perplexing pieces of electrical apparatus to 
the young student of the science. The condenser, also 
associated with Volta’s name, was described so long ago as 
1782, in the Philosophical Transactions of the Royal Society. 
Straw electrometers, simple and crude as they may appear, 
were reduced by him to instruments suitable for pretty 
accurately comparing the angle of divergence of two 
electrified straws. An absolute electrometer was another of 
his early instruments shown in this collection. It consisted 
of a balance, having a flat round disc for one pane, beneath 
which a larger earth-connected plate was placed. When 
electrified, the disc was attracted to the p'ate beneath, and the 
force of this attraction was balanced by adding weights to the 
pane on the opposite end of the balance. 

All these, and many more, equally interesting relics of this 
famous Italian, have been irretrievably Jost by the deplorable 
fire which occurred at Como on Saturday last. 


THE CENTRAL BATTERY TELEPHONE EXCHANGE 


In Mr. Gavey's recent Society of Arts Paper on telephony,* 
the advantages of the central battery exchange system were 
referred to in most eulogistie terms, and a model of the 
Western Electric Co.'s latest development in this direction 
was exhibited. This system has now been employed to a 
considerable extent by the American Bell Co. in the United 
States, and, as was announccd by Mr. Gavey, it is to be adopted 
in this country in the new exchange which the National 
Telephone Co. is building in Bristol. A more detailed 
description of its technical features than has hitherto been 
published will, therefore, be welcomed by our readers. 

As is implied by the term “central battery,” or“ common. 
battery" system as it is sometimes called, the batteries 
hitherto used in subscribers’ instruments are replaced by a 


CONDENSER 


MICROFPHINE RE Ae i rs 


Fig. 1.—Connection of Subseriber's Set. 


single battery at the exchauge, this battery serving for all the 
microphone cireuits in addition to operating the calling and 
clearing signals in the exchange. Besides this, automatic 
calling and clearing is introduced, the removal of the 
subscribers telephone from the switch hook sufheing to 
operate a visual signal in the exchange, and its replacement 
operating a clearing signal. The calling and clearing signals 
are not given by drop-indicators but by small electric lamps, 
similar to those employed in the luminous signal telephone 
switehboards, described in The Electrician, Vol. XLII., p. 309, 
and they are self-restoring, in that the lamp is automatically 
extinguished when the signal has been attended to by the 
operator. It will be seen that this greatly simplifies the 
operating, not only at the exchange but also at the 


Fic. 2.—Scheme of Switehboard Connections. 


subscribers’ end of the line, that supervision is greatly 
facilitated, and that the expense of maintenance of sub- 
scribers’ batteries is entirely eliminated. It would be 
truly remarkable if these great advantages wore obtained 
without any opposing disadvantages, and it will be seen 
from the description that the arrangements necessarily 
complicate the exchange equipment somewhat, so that 
the cost of maintenance within the exchange may 
to some extent be increased possibly. Again the power 
required to actuate the signals and microphone is extremely 
small on the old system, even in a large exchange, but 
with the central battery system there is a considerable 
amount of waste, so that the cost of electrical energy 1s 
probably an important item in the yearly expenditure. It 
was pointed out by Mr. Sinclair during the discussion on 


* See The Electrician, Vol. XLIL, p. 852. 
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Mr. Gavey's Paper, that difficulties arise in connection with | lower receiver terminals through the condenser to the left-hand 


* extension " instruments, 
accounts received from America that instruments on such 
exchanges are not as efficient as they might be for long-distance 
communication. The latter fact is probably to be explained by 


the peculiar connections of the subscriber’s instrument, in | to the subscriber’s line, are insulated from one another. 


which the microphone actually forms a short-circuit across the 
receiver circuit, as will be seen later. 

Before proceeding with a detailed description of the 
Western Electric Co.’s system, it is but right to point out that 
others have been working in a similar direction. Automatic 
calling and clearing signals, sent by the removal and replace- 
ment of the subscriber’s receiver, have been used by the 
British Post Office in their small exchanges for many years, 
and a system very similar to that of the Western Electric 
Co. has been employed by the National Company for some 
years past on their inter-exchange lines. A central battery 
system was also patented by Messrs. Sinclair and Aitken 
about two years ago, and gave, we believe, far from unsatis- 
factory results on a small scale experiment, but it did not 
reach the same stage of development as the Western Electric 
Co.’s system has attained. 
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and finally it appears from line terminal. 


Fig. 2 is a general scheme of the switchboard connection, 
and Fig. 8 shows them in detail. Referring to Fig. 2, it will 
be remembered that normally À and B, which are connected 
So 
soon as the subscriber removes his receiver from the switch- 
hook they are connected by the microphone circuit, and it is 
seen from that figure that the 24-volt battery will then send a 
current to line, the + pole being connected to the A line 
through the normally closed secondary contact; D of the 
“ cut-off " relay, and the- pole through the ‘line signal" 
relay R, and through the other secondary contacts F of 
the cut-off relay to the B line. The coil of the line signal 
relay R being thus traversed by the current, the armature 
G is lifted, closing the local circuit of the lamp L, which serves 
as a calling indicator or line signal." When the operator's 
plug is inserted in the jack to respond to the call, the bush 
S of the answering jack is thereby connected to the — pole of 
the battery, as will'be explained presently with reference to 
the cord connections in Fig. 4, and a circuit is thus completed 
through the cut-off relay, and the two contacts F and D are 
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FIG. 5.— Detailed Diagram of Switchboard Connections. 


Talking Circuit. 


We willseommence our description with a consideration of the 
subscribers’ connections, these being shown diagrammatically 
in Fig. 1. When the receiver is hanging upon the switch- 
hook, the three contacts of the switch-hook are insulated from 
one another, and the only complete circuit. between the line 
terminals is through & 2 microfarad condenser and the 
magneto. The magneto is thus in a position to respond to 
an alternating current call from the exchange, but the two 
lines remain insulated from one another. When the receiver 
is removed from its hook, the three switch spring contacts 
are joined together, und two other circuits are completed. 
The one is from the right hand line terminal, through the 
15 ohm coil of the induction coil across the contacts P R, 
through the microphoneand back to the left-hand line terminal. 
This microphone circuit is completed by the battery in the 
exchange. The second circuit is that of the receiver. In it 
the primary and secondary windings of the induction coil are 
connected in series with the receiver and condenser. The 
complete circuit is from the right-hand line terminal, through 
the 15 ohm winding to P, thence across to Q and through 
the 80 ohm coil to the upper receiver terminal, and from the 


PE Signal Circuit, common. 


2 Signal Circuit, not common. 


broken by the armatures of the ‘relay being attracted towards 
the electromagnet. This cuts off the battery from the line 
relay R, causing the extinction of the calling Jamp in the 
secondary circuit of the relay. In Fig. 2 the battery now 
appears to be cut off from both lines, but an examination of 
the cord circuit (Fig. 4) will show that the tip and ring of 
the answering plug are connected to the-battery which is 
thereby reconnected to the lines. 

The ‘auxiliary signal relay,’’ marked K in Fig, 2, is to 
facilitate supervision of the operators. This relay closes the 
local circuit of an auxiliary or “pilot” lamp so long as. 
the calling lamp is lit, one of these pilot lamps being common 
to all the line signals. In this way the supervising operator 
can tell at a glance whether calls are being answered promptly. 
The lamp is also of service during the less busy periods of the 
day when calls are not coming constantly. Then the operator 
need only watch the pilot lamps to know when a call is being 
made, and these being in a prominent position can be observed 
at a distance at times when it is only necessary to employ one 
operator for several sections. 

The cord connections, shown in Fig. 4, are, it is seen, more 
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complicated than in the usual self-restoring indicator exchange, 
but this is more or less compensated for by a considerably 
increased simplicity in operating. The operator’s head-gear 
receiver is connected through the inner springs of the down 
ringing key (used only for ringing back to the calling subscriber), 
and through a condenser (which is always in circuit) to the 
outer springs of one side of a combined ringing and listening 
key. In the diagram this key is shown in the “ through " 
position, the tip and ring of the calling plug making a closed 
circuit with the one winding of a pair of ‘‘one to one” 
repeating coils, and the answering plug being connected to the 
other windings of these coils, When the longer springs to 
the left of the combined key are opened the key is in the 
“ speaking ” or listening position, and when the right-hand 
springs are opened it is in the ringing position, as can clearly 
be traced out on the diagram. The connections of the 
down ringing key are also apparent, a red lamp being inserted 
in the generator circuit to show the operator that the signal 
is being transmitted, The microphone circuit is connected to 
the central battery through a resistance of 140 ohms, and is 
also bridged by a condenser which is said to improve its 
working. 

The connections of the answering plug, and of the clearing 
relay and lamp remain to be explained. On the insertion of 
the answering plug into the jack of the calling subscriber, the 
tip and ring of the plug are, as usual, connected to the A and 
B line respectively, and they are also connected to the common 
24-volt battery through the one side of the repeating coils. 
This circuit being closed by the subscriber’s microphone, a 
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Fia. 4.— Cord Connections. 


current traverses the clearing relay, which then short-circuits 
the clearing lamp shown vertically beneath it in the diagram. 
At the same time the barrel of the plug is connected, through 
the third wire of thecord, across the short-circuited lamp circuit, 
and through a 90 ohm resistance coil to the — terminal of the 
battery. Thus the bush of the jack is connected to the — pole 
of the battery, which is necessary for the engaged test 
and for the operation of the cut-off relay, as already explained 
with reference to Figs. 2 and 3. The clearing lamp is 
illuminated as soon as the subscriber has hung up his receiver; 
for then his microphone circuit is disconnected from the line, 
and there is no longer any connection between the tip and 
ring of the plug, so that no current flows through the clearing 
relay, and the short-circuiting armature is released. Exactly 
the same occurs in the case of the lamp on the right of Fig. 4, 
which is controlled by the calling plug. On the removal of 
the plugs the clearing lamps are again extinguished, as the 
battery connection necessary for their relay circuit, through 
the barrel of the plug to the bush of the jack no longer exists. 

These are the main connections which go to constitute 
the central battery exchange system. There are & few less 
important details which have not been mentioned, because 
they are in some cases likely to vary with the local require- 
ments of each exchange, and in other cases are of such a 
nature that they will probably be improved upon very soon, as 
telephone engineers gain more experience in this new method 
of working. The methods of junction working have, of course, 
been developed on the same lines as that for the local connec- 
tions, and it is unnecessary here to go into the modifications 


required. The power circuit connections need not differ 
greatly from those in other modern exchanges. A storage 
battery capable of giving comparatively large currents is 
invariably employed, and the usual arrangements for charging 
are added, with a motor generator for the calling circuits. 


——— 


DUPLEX TELEPHONY.* 


BY POST INSPECTOR SCHWENSKY. 


Apart from the greater eost of the line materia] and the necessity 
of metallic circuits, an increase of telephonic traffic between different 
localities is harder to meet than an increase in the number of 
telegraphic messages, because it is not possible to better the efficiency 
of the line by a change in the method of working, as, for instance, 
from the Moree to the Hughes system. It is therefore a matter for 
surprise that the duplex working has been relatively but slowly 
evolved in telephony. The fiist trials in this direction were made 
some 15 years ago. In the simplest form, the connections took the 
shape of a Wheatstone bridge (Fig. 1). At each end of the metallic 
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circuit MN, and as a shunt to the apparatus Ap, two rheostats rr, 
were connected, and between these a wire was led through the 
second instrument CA to earth. The currents between the 
apparatus Ap flow in the usual way along one line and returning 
through the other, while those between the instruments CA flow 
through the two lines in parallel and use the earth as a return. It 
is clear from the figure that, so long as the ratio r/r, ah holds, CA's. 
currents will not flow through Ap. In practice, r and ri can be 
made equal as the go and return line have practically equal 
resistances. 

In testing these connections, however, conversation between the 
instruments CA was severely hampered by the variable potential 
difference between the two earthed circuits, and among other things. 
by the noise occasioned by faults in the insulation of the parallel 
lines, There was also cross-talk between the CA circuit and other 
single circuit wires on the same posts. An endeavour was, therefore, 
made to improve upon the method by using two metallic circuits and. 
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connecting a third, as in Fig. 2, without having recourse to an earth 
connection. But even with this modification the system did not 
prove workable in practice. This was chiefly because the size of the 
resistances r and 7,, which was best for the Ap circuits, was worst for 
the CA circuits, and vice versé. Only a fraction of the current 
leaving M passes through the instrument Ap,, and the remainder 
passes through the circuits r r, at each end, the effect of these shunt 
circuits being iocreased by the fact that they are wound non- 
inductively, while the receiver and induction coil Ap, have 
considerable self-induction. For this reason r and r, should be 
chosen large. Another cause also demands this. It is necessary that 
the two sides a and b of the metallic circuit, from the point where the 
CA circuit is branched off, possess approximately the same electrical 
properties. Otherwise part of the CA currents will flow through 
the bridged instrument Ap, or Ap, which will respond to what 
is spoken into CA. But owing to faults and local causes the 
electrical properties of the line will vary to some extent, and to 


* Abstract of an article in the Elektrotechnische Zeitschrift. 
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make these variations relatively small r and r, should have high 
values. On the other hand, the higher r and r, are the 
worse it will be for speaking on the CA instruments, as 
these are directly in circuit. In practice it is found that, 
for the reasons already mentioned, they must, at least, have a 
resistance of 1,000 olims each, and as a consequence, conversation 
through CA is not so good as in the other instruments. It is true 
that the eight resistances are not all in series, but in two parallel sets 
of four each, and that the line resistance is halved by the two lines 
being in pe for CA. However, this brings with it the disad- 
vantage that all faults, capacity effects and external disturbances on 
the lines a and b are added, so far as the CA circuit is concerned, 
instead of tending to cancel one another. If the subscribers were 
connected through translators matters were made worse, and the 
conversation into CA was then almost always heard in the metallic 
circuit. The cause of this last phenomenon will be considered later. 

A considerable step in advance was the proposition by Privy 
Councillor Elsasser, in 1885,* to substitute differentially-wound 
electro-magnets for the direct connections in Figs. 1 and 2. This 
gave the connections shown in Fig. 3. The translator in 
common use was employed for this purpose. It consisted of two 
limbs, upon each of which was a primary and secondary bifilar 


IBER 
TO SUBSCRIBE 


Fic. 3. 


winding. The current was distributed by this arrangement in 
a much better manner for the metallic circuit, as the shunts to the 
transmitters and receivers (the two secondary windings of the trans- 
lator in series) had a high apparent resistance. The currents from 
the instrument CA were equally divided between the two secondary 
windings of the translator, and magnetised the iron in opposite direc- 
tions. Theoretically, therefore, the core should not be polarised by 
the currents, and so far as the coils oppo:ed the passage of the 
current they should act merely as non-inductive resistances. For the 


same reason these currents would not induce others in the 
primary winding or the subscribers’ line connected to it. If these 


expectations were not fulfilled in practice, it was the fault of the 
double-limbed receiver. Owing to the length of the iron, the 
speaking currents from CA magnetised the core in spite of the two 
secondary windings being opposed. These, therefore, acted as 
choking coils, and were detrimental to the speaking currents from 
CA. Inaddition, owing to the not inconsiderable capacity between 
the adjacent secondary and primary windings of the translator, the 
electrical balance in the metallic circuit was disturbed and cross- 
talk was occasioned between Ap and CA. The two halves of the 
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primary winding were in series, one being connected to earth and 
the other to the subscribers’ line. In consequence the currents from 
CA did not divide themselves equally on the two limbs of the 
translator, for the side whose primary winding was connected to 
earth had a higher capacity than the other. The two points of 
connection of the bridged instrument Ap did not, therefore, acquire 
the same potential, and words spoken into the transmitter of CA 
were heard in the receivers of Ap. If the circuit of the instrument 
CA is connected to a second metallic line similarly to Fig. 2, the 
cross-talk is weakened but not entirely prevented, as the charge 
taken by the translators on the’second metallic line takes the place of 
the former with connection. 

After the capacity between the primary and secondary windings of 
the translator, which is disturbing for other purposes as well, had 
been practically removed by alterations in its design, great attention 
was again directed to duplex telephony, both in Germany and abroad. 
A plan, employed to a certain extent in the United States, England 
and Scandinavia, is either to branch the extra connection from the 
middle of the windings of the four translators of two metallic 


* Ecktrot-chnische Ze tschrift, 1835, pp. 283 and 281. 


circuits, or, if translators are not used, to connect differentially- 
wound impedance coils to the two circuits.* The capacity between 
the primary and secondary windings of the translator is removed by 
abandoning the bifilar method of winding, and putting on the 
primary first and then the secondary. The secondary windings are 
bifilar, and particular care is devoted to their resistance and number 
of turns being precisely equal. The end of one winding and the 
beginning of the other are connected to one terminal (Fig. 4), which 
is also connected to the instrument CA. The remaining ends of 
the secondary are connected to the two wires of the circuit, as seen 
in the figure. 

Although the faults of the two limbed translator are removed to a 
very great extent by this construction, a new defect is introduced. 
As mentioned above, it is preferable to make the resistance of the 
shunts r r, as great as possible. In making the secondary winding, 
not sufficient care is ien of this. For, as the two halves of this 
winding are bifilar, and, therefore, adjacent, there is no inconsiderable 
capacity between them. The current waves from the apparatus Ap 
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are, therefore, transmitted from one-half of the winding to the other, 
without flowing through all the turnsof wire. "This very appreciably 
diminishes the apparent resistance of the coil to speaking currents, 
and deleteriously affects the working of the instrument on the metallic 
line. It is this circumstance that accounts for the comparatively 
small distances (to about 50 miles) over which duplex telephony is 
employed in England. Similar experience seems to have been 
obtained in Sweden with a pattern of coil recently adopted, in which 
one half of the winding is formed by the odd layers (1st, 3rd, 5th, 
Kc.) and the other by the even layers (2nd, 4th, 6th, &c.) of the 
wire. In thiscase, besides the eapacity between the alternate layers, 
even if the two wires are charged in the middle of the layers, a 
complete balance of the magnetisation by the smaller and larger 
windings does not occur. 

The German Post Office, in recent experiments, did not sopo 
either bifilar winding or the Swedish arrangement for the secondary 
coils. A separation of the secondary winding into two coils, of a 
similar 8 of turns and equal resistances, placed next to one 
another on the iron core, did not prove suitable for, if currents in 
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diea directions flowed through them, the iron was magnetised 
and a pole formed between the two coils. Placing the coils over 
one another did not answer either, for reasons already mentioned. 
At my suggestion, therefore, the winding was made up of four coils, 
two inner and two outer, and the inner coil at one end connected in 
series with the outer coil at the other end. "This construction 
answered admirably. As it appeared that the increase in the 
secondary turns, necessary to increase the self-induction, prejudiced 
the action of the coil as a translator, it was not employed for this 
purpose and the primary winding was omitted. i 

1e duplex coil usually employed is the same in the construction 
of the core and iron sheath and in the diameter of the wire, as the 
newer translators of the German Post Office administration. Each 
of the four coils has about 1,900 turns. The cross-connections 
between the end of each outer and the beginning of each inner coil 
are let into the base. The left-hand outer winding begins at the 
terminal A, (Fig. 5), and this winding is connected to the inner 
right-hand winding which terminates at E,, as seen. In the same 
way the right-hand outer winding begins at A, and is connected to 


[* See The Electrician, Vol. XXXIX., p. 676.— Ep. E.] 
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the inner left-hand winding whose other end is led to E Normally 
the terminals E, E, are connected by a piece of metal as shown 
in the figure, and the second telephone connection is made at this 
point, the terminais A, and A, being connected to the metallic 
circuit line. Earth is not used, and the connections are effected as in 
Fig. 6, which speaks for itself. 

It is, of course, necessary, to avoid disturbances due to earth 
currents and induction, that the two pairs of lines be on the same 
poles ; if they were not, it would be, so far as the additional tele- 
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phone was concerned, as if the go and return wire were separated a con- 
siderable distance from one another. The exact agreement between the 
resistances of the two metallic lines is not very important. Duplex tele- 
phony has been carried out without any difficulty with two double lines 
of 2mm. and 3mm. wire respectively, and, in fact, lines of this smaller 
wire have been employed with instruments connected to them at 
intermediate offices (see below) without in the least affecting the 
duplex working. Naturally there is no longer in such cases electrical 
balance between the go and return conductor. Cross-talk to other 
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wires on the poles cannot occur, however, as these are throughout on 
metallic circuit. It is possible that two pairs of duplexed lines with 
unequally loaded conductors might disturb one anotherif there were 
an unfavourable arrangement of the wires on tlie poles, but such a 
case has always been avoided without difficulty. Taking account of 
the fact that two lines of the same length and material seldom have 
the same resistance, no importance is attached to such a careful 
adjustment of the two windings of the resistance coil, as, for example, 
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in the American apparatus mentioned above. If one-half of the coil 
has a greater resistance, it is connected to the line-wire with the 
greater resistance. This diminishes the cross effect of the ringing 
current, as continuous current is always used for calling up on 
junction wires of the German State system. On the other hand, a 
careful test is made of the apparent resistance of the coils to alter 
nating currents, and all coils are rejected the resistance of whose two 
windings differs by 4 per cent. 


Fig. 10. 


The employment of duplex connections has not remained confined 
to the simplest case sketched in Fig. 6. It was first found practicable 
to connect to the branching terminals E, and E, of the coils at M or N 
another metallic line from M to L or from N to O (Fig. 7). This has 
been used successfully between Berlin-Breslau-Upper Silesia, Berlin- 
Cologne-Rhine Province, Berlin-Frankfort-Alsace, Berlin-Stettin- 
Rügen, and Berlin-Dresden-Chemnitz. The two lines can also be 
extended, as in Fig. 8, or a new independent station can be added 


between M and N. The connection only becomes less simple when 
the extension is to be made on only one line, or on both, but in 
different directions. Then it must be tested in each case whether 
the extension can be made directly as in Fig. 8, or a translator has to 
be inserted to avoid disturbing noises or cross-talk in the intermediate 
cireuit. Asa rule, the translator (Figs. 9 and 10) is only necessary 
when the added liue has a considerable length. The insertion of a 
translator is naturally not to the advantage of the communication 
between M and Q or M and P,as in the Gernian Government service, 
the subscribers! lines at M, P and Q, being single wire, are also con- 
nected by translators to the metallic lines. In the case of subscribers 
with metallic circuits, however, it appears that this may be done 
without hesitation. The arrangement also permits the extension of 
the intermediate circuit from M to L or from N to O (Fig. 10). 

If there are intermediate offices in the lines used for duplexing, 
the connections must be so made that during the time the line is used 
in the intermediate office and divided for this purpose into two lines 
westward and eastward of the intermediate office, a connection still 
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remains for the added circuit. On my suggestion this is done in the 
manner shown in Fig. 11, the details of the intermediate office con- 
nections being shown in Fig 12. The wires to the east and west 
are permanently connected to the four ends of the windings of two 
duplexing coils. From each E terminal of the one coil a wire leads to 
the E terminal of that wiuding of the second coil which is connected 
to the corresponding circuit from the other side. The metal bars 
between the terminals E, E, of each coil are removed. To change 
over from the through position to the “ open” position in which the 
intermediate office can speak, the switch H, H, H, is employed. In 
the through position H, is on 2, and H, on 4, and thus a direct path 
for the current is given between the east and west lines. The coils 
A, E, on the one side and E, A, on the other, connected in series, 
are, it is seen, short-circuited and removed from the path of the 
current. The calling and speaking apparatus of one branch is con- 
nected in bridge across the line to receive a calling signal if necessary, 
and the similar apparatus on the other side, being connected to con- 
tact 1,1s not in circuit. When the switch is moved over to the 
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“open” position, the direct connection between east and west is 
broken at the switch bars H, and Hz. H, connects the second appa- 
ratus at the intermediate office with the corresponding metallic line, 
and H, connects all the four E points of the coils together at the 
contact 3. This point affords a connection between the added circuits 
at the two end points, and conversation can go on undisturbed between 
these two instruments, while at the same time the intermediate office can 
speak either east or west. Cross-talk cannot take place between the 
two sides, as they are only connected together at one neutral point. 
The currents from the added circuits flow in opposite directions 
round the two coils, so that the latter possess little self-induction. 
Thus, when the switch in the intermediate office is put over to 
„open, the effect on the added connection is only to raise the 
resistance in its circuit by a few hundred ohms. The contact 3 of 
the intermediate office switch is somewhat longer than 1, 2 and 4, so 
that when changing over to the open position the arm H, makes 
contact with the contact 3 before the contact of H, with 2 and H, 
with 4 is broken. 
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Up to the present, duplex working is employed between : — 

Miles. 
Berlin and e oa VEA n EUER S URS RE VERA dae ER VAN d RUE 592 
Berlin and Frankfort-on-Main...............eeeeseeeeeeeeee . . . 359 
Berlin and Bresl iu. ⁵ 2 QUEUE ERR 216 
Berlin and Hamburg 42 2 184 
Hamburg and Magdeburg ͥ snes 147 
Berlin and Dresden (the added connection extending to Chemnitz. 

The distance, Berlin-Chemnitz, is 165 iniless) ) tt 118 
Berlin: and eifs ieee i ads EAE E NV YRERRER eas 114 
Berlin and Magdeburg .......ccccccesseccee eeccceesceecsseeenetessassescuesegeees 107 
Hamburg and Hanover (with the intermediate office Celle in one of 

DIOS P NENNT RE 105 
Perlin and . ⁵ 101 
Bremen and Hanover (with intermediate offices at Verden and Nien- 

burg in one of the line 4 e VERAS 76 
Leipsic and Dresden e QUAS Pa RR ERO E svete 71 
, e URS EEN aee vLR PAPER UP RREAE Fe Usa 71 
Frankfortand MannheimM..........eeressosresreeressesssesosroonsesersoncassssaeo 54 
Halle and Magdeburg ggg EE EETAS 52 
Hamburg and Lübeck (with intermediate office at Oldesloe in one of 

thes nes) esesst ˙ r but oda Sree . xo pOE e TR UU EN 7 
Halle and Leipsic (with intermediate omce at Schkeuditz in one of the 

DP ———Ó——————— 22 
Maintz and Wiesbaden e ide 7 
Dresden aud ehen...“ sak ecto ee on neat 4 


The results of working have been thoroughly satisfactory, and a 
similar svstem is to be introduced on a number of other lines, 
Cross-talk, or disturbances from ringing currents in the other circuits, 
occur Seldon and then only if the symmetry has been disturbed by 
bad insulation faults. 

The employment of these connections is not necessarily confined to 
telephony. With some slight modifications thev can be adopted for 
simultaneous telegraphy and telephony on metallic eireuits. In this 
case one metallic circuit line suffices, the telegraphic apparatus being 
connected between the central point of the branching coil and earth. 
When,as with Hughes instruments, short, strong cur rent impulses are 
emploved. it is necessary to level these in the usual manner by means 
of a choking coil and condenser, as otherwise they produce noises 
in the telephone circuit. The same object may be attained by 
changing the connection within the branching coil, so that on each 
side of the middle point of the windings an inner winding and 
the outer winding lving above it are connected in series. As 
mentioned above, 'each half of the winding with the parts of the 
core and covering belonging to it acts as a single choking coil. 
. Hughes working on met tallic circuit telephone lines is employed 
successfully between Berlin and Frank fort-on— Main, and between 
Berlin and Vienna (411 miles). On the telephone line between 
Berlin and Frankfort-on-Main an interesting experiment has also been 
made in using a Hughes apparatus, not on an ordinary metallic 
cireuit, but as the additional connection shown in Fig. 6. 
The results showed that with good insulation the connection 
is quite a serviceable one. It is difficult, however, to maintain a 
sufliciently good insulation continuously on the four wires, and with 
anv leakage there was such a considerable difference between all 
values of the transmitted and received currents that the Hughes 
apparatus would not work. Morse working can be maintained 
longer, and also when faults in the insulation occur the Morse signals 
do not disturb the speaking lines so much as currents from the 
Hughes system. 


CONDENSERS FOR ELECTRIC LIGHT AND 
POWER STATIONS.* 


F. C. SNELL, A.M.INST.C. E., M. I. E. E., M. I. MECH.E. 
(Borough Electrical Engineer, Sunderland.) 


BY J. 


A good deal of labour is expended in obtaining an extra one per 
centum of efficiency of electrical plant, and it is anomalous to find 
so many electrical stations, which are among the most modern in 
equipment of all generating centres of power, exhausting steam into 
atmosphere, and thereby reducing the efficiency of the steam plant 
T-T, 


wholesale. When one considers the fundamental equation , 


2 
which gives the increase of efficiency obtained by a condensing 


engine over and above that of the same engine working with an 
atmospheric exhaust, it seems that in the most difficult of cases, 
i. e., where circulating water has to be purchased, and the station 
site is limited in extent, it is financially unsound and also unsound 
engineering to ignore the claims of the condenser. Take a simple 
example of an engine working with a chest pressure of 135lb. 
absolute, and with 6lb. back pressure in the exhaust, and compare 
the results with those obtained from the same engine having the 
same initial pressure, but exhausting into a 25in. or 26in. vacuum, 
or against a vapour pressure of 3lb, absolute, what increase of 


* Abstract of à Paper read before the Municipal Electrical Association, 
June 16, 1899. 


efliciency results? The temperature of steam at 135lb. absolute 
= 350˙F., and that of 21lb. absolute 231 F., and that of 3lb. 
absolute — 127deg. 

The theoretical efficiency of the engine working witha condenser 


would be 350—127 1 87 times greater than the same engine 
350 - 231 


working to atmosphere. In the classical Papers of the late Mr. 
Willans, published in the Proceedings of the Institution of Civil 
Engineers, Vol. XIV., 1893, curves and results were shown of 
trials of throttle- governed engines in which the condensing curve 
(which is a straight line in this case) is much below that of the non- 
condensing curve, and the initial quantity of steam to overcome 
friction beiog very much less, and the constant increment per horse- 
power being the same in both cases, the two lines are parallel, 
showing that the value of condensation of steam increases with & 
decrease of load, a very valuable fact in view of the variable load of 
an electric light station and the present tendency towards large units 
of power. 

There are other considerations which should induce one to adopt 
condensers, such as the nuisance which is caused sometimes from 
the exhaust steam blowing about and becoming condensed, and 
falling as a greasy rain; or, again, the atmospheric vibration which 
is frequently caused by an exhaust pipe. A saving is effected in 
less cleaning of boilers ; the hot well water can be used for feed, 
and only a small amount of make-up water is required. Other 
advantages could also be brought forward. The locality must 
needs affect the type of condenser adopted. If a natural source of 
circulating water is not available, can ground space be obtained for 
artificially cooling the water ? This and other considerations must 
settle the question. 

Condensers may be classed broadly into two kinds :— 

Ist. Those in which the circulating water is always separated 
from the exhaust steam. 

2nd. Those in which the circulating water is mixed with the 
exhaust steam. 

The first class contains the surface condenser and the evaporative 
condenser. The second class contains the old jet condenser, and 
the more modern ejector condenser. 


Surface Condensers.—In the author's opinion there can be no 
inducement to adopt any other class of condenser if plenty of 
circulating water can be had. If not artificial cooling arrangementa 
should be adopted. If economy of circulating water is necessary, 
this system is very good, and though it does not approach the 
simplicity and excellence of surface condensing plant supplied from 
liberal and natural sources of cooling water, yet it apperrs to the 
author to be the next best system. In the Railway World, of 
February, 1899, & case is cited of the Madrid power house, where, 
after a 12 hours full load run, the temperature of the tank from 
which the circulating water was drawn had not increased. The 
water, after passing through the condensers, is in that case, made 
to fall over a series of metal sheets contained within a tower through 
which a circulation of air is forced by fans. 

The advantage of surface condensers is that the condensed steam 
can be returned to a hot well, and, after passing through a carefully 
arranged oil filter, can be used again as boiler feed. It is true that 
both air and circulating pumps are required, and, in the case of 
cooling towers, fans as well, also that this type requires a larger 
percentage of auxiliary power than other types. It is also more 
costly in outlay; but eventually, and especially in hard water 
districts, it will probably be found better to instal than a type in 
which condensed steam and circulating water are mixed together. 
The principle of using the heat units of the hot well water, instead 
of wasting them as well as the latent heat units taken away by the 
circulating water, is one that must be right. The author has 
recently been obliged to'go into the question of extensions at 
Sunderland, where every available foot ,of ground on the existing 
site will be taken up as soon as the extensions are completed, and 
the only alternative of exhausting to atmosphere (for which the 
station was originally designed) is the adoption of artificial means 
of cooling the circulating water, or the use of condensers of the 
evaporative type. "The author has decided to adopt self-contained 
surface condensers, one to each pair of 500 H. P. steam dynamoe, 
and a cooling tower with fan draught for top loads or special 
climatic conditions. Sunderland water is very hard indeed (about 
25deg. Clark's scale) and as considerations of space have made it 
imperative to adopt marine boilers, it is more necessary to use the 
condensed steam again as feed. The price of the condensing plant, 
steam driven, including cooling towers and all pipework, will be 
about £2 5s. per electrical horse-power installed. 

In large stations it will certainly be best to have each engine 
completely equipped with surface condenser, and air and circulating 
pumps, even if the pumps be separately driven. Simplicity of 
design is most essential, and any system allowing for changing over 
from one condenser to another, or many, will in the end introduce 
unnecessary complexity of design. Each engine, condenser and 
pumps and atmospheric by-pass uptake should be separate. By 
having the condenser close to the L. P. cylinder a gain in vacuum 
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in the cylinder results, There is less work for the air pump, and 
there are less joints on the exhaust to be maintained. Should the 
condenser be a portion of the engine and the pumps driven from 
it, or should they be independent of it? The author understands 
that even in some modern marine practice, the condenser is being 
made independent of the main engine, and the pumps are separ- 
ately driven. The present tendency of electrical men—writing 
from a station engineer's standpoint only—is towards high speed. 
This, in itself, practically disallows the pumps being driven from 
the main engine ; again, it is convenient and economical to have 
the condenser below the engine room floor instead of taking up 
unnecessary space. A good drainage is thus given to the low- 
pressure cylinder, and though not all-important, a gain in the 
appearance of the station. The engines can also be worked to 
atmosphere more readily. In stations of small dimensions where 
the price of 4 separate condenser for each small unit would be 
prohibitive, it becomes necessary to have a common exhaust pipe, 
and perhaps several condensers connected thereto. This is not 
to be desired, as the more valves and complications, the more 
chances of losing the vacuum, and that, perhaps, at a critical moment, 
when a drop in pressure over the whole system might result. 
The question whether the condensers are to be separate, or built 
up with the engines therefore depends much on the type of engine 
itself. To sum up, the author is of opinion that high-speed or 
moderately high-speed engines, with separate condensers to each, 
driven by 4 motor or auxiliary engine, and with the condensing 
plant below ground and a separate atmospheric by-pass, commends 
itself aa the most reasonable and simplest design. 

The systems of cooling circulating water will be dealt with later 
in the Paper. 

Surface condensers, including air and circulating pumps, cost 
approximately £1:6 per electrical horse-power if steam driven, or 
£3'75 per electrical horse-power if motor driven. They take up 
approximately 0°03 sq. ft. per horse-power. The cooling surface 
in the best practice is 2 sq. ft. per horse-power, and the weight of 
circulating water should not be less than 25 times the weight of 
steam condensed, and more if the surrounding temperature and 
temperature of circulating water be high. 

The importance of having brass tube plates, with the tubes 
ferruled into the plate, plenty of air pump volume (usually taken 
at zath the L. P. volume), brass liners, brass buckets, and phosphor 
bronze air pump rods, scarcely needs pointing out. A type of air 
pump now much in favour is that known as Edwards's, which does 
away with foot and bucket valves, and therefore reduces to a 
minimum a chief source of trouble in air pumps. The head or 
deliver-y valves of course remain, but another advantage is that 
these can be renewed from a side door without stopping the pump. 
India-rubber valves are of no use with oily water, as they waste and 
rot so quickly. Muntz metal sheets or vulcanised fibre valves are 
found best in practice. It is best to let the air pump have an 
easy discharge to the hot well as, if much head of water be allowed 
on the delivery side, trouble results in getting rid of the air, and 
the vacuum is consequently impaired. The barrels, buckets and 
valves of the feed pump should also be of brass, as the hot well 
temperature will be some 130°F. or 140°F. 

In a recent description* of a surface condenser with motor- 
driven air and circulating pumps for Glasgow, the curves show a 


modulus of 66 per cent., that is ee H.. These sets are each to 


care for 15, 000lb. of steam, or at 221b. per electrical horse-power, 
say, about 700 E. H. P., and have each a surface of 1,250 sq. ft., that 
is, 1°78 eq. ft. per electrical horse-power. The air pump took 
13 H. . at full load, and I have calculated out the circulating pump 


at 7 or a total of 20 H. v. of auxiliary pon for a 700 H.P. engine, 


i. e., elightly under 3 per cent., a usual figure. The air pump motor 
runs at 800 revs. per minute, and the pump at 150 revs., a rather 
high rate for an air pump ; the 7in. centrifugal pumps deal with 
1,000 gallons per minute against a 10-foot head and run at 530 revs. 
per minute. 


Evaporative Condensers. —The next type of condenser which 
keeps condensed steam separate from the circulating water is one 
which has sprung up only recently, and is still in rather an experi- 
mental stage. At least, little has been written on the matter except- 
ing as far as I know, a Paper before the Institution of Civil Engineers 
by Mr. Henry Davey, in 1896, one before the Institution of Junior 
Engineers by Mr. Fraser, and anadmirable Paper recently read before 
the Institution of Mechanical Engineers by Mr. Oldham. The 
author has bad experience with three types of evaporative con- 
densers. The principle is, of course, the passage of a film of water 
over tubes arranged either horizontally or verticaly, which by 
evaporation carries off the latent heat of the steam contained 
within the pipes. In some cases the pipes are enclosed within a 
casing and the cooling is aided by forced draught obtained by 
means of a separately driven fan. It is claimed that the amount 
of circulating water evaporated is less than the amount of feed 
water, but, of course, this is obtained only by means of a considerable 


[* This appeared in The Electrician, Vol. XLII., p. 716.— Eb. £.]: 


amount of air cooling. The condensers can be, and usually are, 
fixed on the roof of the engine house. The average vacuum 
obtained is from 18" to 22", and air pump aud circulating pump 
are both required, but the work done by the circulating pump is 
small, being that due to the height of the condenser itself. The 
objection to this type, in the author's opinion, is the fact that 
the condenser is some distance from the engine, and on account 
of the benefit of wind draught and ground space occupied, 
it is placed on the roof, and natural drainage of the exhaust is 
impossible, and the vacuum in those with which the author had to 
deal at any rate has not been nearly so good as that obtained with 
a surface condenser. So far as his experience with this class of 
condenser goes, the vertical arrangement of tubes is better than a 
horizontal construction. Various means have been devised to keep 
the water spread over the tubes so as to use every inch of cooling 
surface—tape, spiral guides. troughs at intervals, and other devices. 
The amount of cooling surface per electrical horse-power is found 
to be about 2°75 sq. ft. as against 1°75 to 2 sq. ft. for a surface 
condenser. The air pump should be larger on account of the large 
amount of exhaust pipe usual in such cases and so arranged as 
to drain the exhaust pipe at its lowest level The circulating pump 
is very much smaller than in the case of a surface condenser, 
being only required to circulate something like one-twelfth of the 
amount of water. 

There is a well-known type of evaporative condenser at Kensing- 
ton Court, which is frequently used as an air condenser only, being 
in its present situation impossible to circulate water owing to the 
proximity of important residential buildings, and the fear of 
creating a nuisance. This type of condenser for congested districts 
must of necessity bea valuable one, and, next to surface condensers, 
in the author's opinion, will prove to be the best when more 
developed. A case is cited in Mr. Oldham's recent Paper, read 
before the Institution of Mechanical Engineers, of an evaporative 
condenser connected to two Willans engines of 350 m.r. This 
condenser was 140ft. away from the engines, and the distance from 
the engines to the condenser and thence to the air pumps was 350ft. 
These engines could run at 100 f. P. without any cooling water, the 
condenser simply acting as an air condenser. It therefore seems 
that only sufficient tube area is necessary to enable this type of 
condenser to be used without employing any circulating water at 
all The auxiliary horse-power required for driving the pumps is 
about 2 per cent., and the circulating water necessary may be 
taken at 14 times the steam condensed. 

Another case is cited of a Theisen plant dealing with 3,000 H. . 
These condensers are supplied with a 12in. fan, and the auxiliary 
plant requires only 16 H. P. for the centrifugal pump and fans, and 
15 f. P. for the air pump, or 1:03 per cent. only of the total power. 
The cost of an average evaporative condenser may be taken at 
£1:8, with motor driven auxiliaries, including air pump, circulating 
pump and fans, and the area taken up about 0°15 sq. ft. per 
electrical horse-power. 

The make-up water of either of the above-mentioned types of 
condenser can be, if necessary, in hard water districts, treated by a 
softener or by an evaporator, since so small a quantity is required. 


Ejector Condensers.— The next type to consider is the ejectors, 
which the author thinks ranks third on the list. He does not, 
however, like it so much as the other types, because of the 
intermixture of circulating water and steam, and consequent less 
of hot feed. Thus one of the two great advantages of condensation 
is lost. This is, however, a very neat and a very cheap condenser, 
occupying very little room. The principle, of course, is the 
supplying to a specially-shaped vessel a stream of water under 
good head or pressure passing through the inner sides of a series 
of cones around the outside of which the exhaust steam circulates. 
The vis viva of the falling water, with the added energy due to the 
differences between atmospheric pressure and vacuum in condenser, 
carries away the combined steam, air, and water. No air pump is 
therefore necessary, but a circulating pump similar in size to that 
used with a surface condenser is required, i.e., circulating water 
about 20 to 25 times the weight of steam condensed. At two 
stations with which the author was connected, the engines 
exhausted into a common pipe to which several ejectors were fixed, 
varying in size. The author does not like this, but considers that 
a separate ejector to each engine, as arranged by Mr. Wordingham 
at Manchester, and by Mr. Rider at Plymouth, is by far the best. 
There is one important point in connection with this type; it is 
necessary to seal the delivery from the condensers with water. In 
cases of failure of the head of circulating water, the vacuum might 
cause the water seal to rise in the pipes, and so to the engine, causing 
some little trouble (if a new cylinder or a blown-off low-pressure 
cover may be classed as such !). To prevent this, non-return valves 
or syphon bends are always fitted. An automatic atmospheric 
exhaust valve is also, of course, always added. For neatness and 
cheapness this type is to be strongly recommended. Unfortunately, 
it has that, to him, great objection: the inability to return the 
condensed steam as feed water to the boilers. The cost of this 
condenser is as low as £0°9 per electrical horse-power, including 
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the circulating pumps to raise the water to sufficient head, 
usually not less than 25ft., for the purpose of supplying the 
condensers. The author suggests an interlocking arrangement, so 
that the water may not be shut off before the engine has been shut 
down, as non-return valves do not always act. 


Jet Condensers.—The last type here mentioned was the first to be 
adopted, viz., the old jet condenser. In this case the air-pump 
has to be large enough not only to clear away the condensed steam 
and air, but also the whole of the injection water, no circulating 
pump being necessary except it be for re-cooling. The amount of 
power required to drive the air pump is 2 per cent. of the total 
engine output, and the cost is £0°88 per electrical horse-power. 
This may be dismissed at once by saying that this type is effete so 
far as electric power stations are concerned. 


Circulating Water.—As to those cases in which no natural 
source, such as river, sea or canal, is at hand from which water for 
circulation is obtainable, there are many ways for dealing with the 
cooling of water ; amongst them being the cooling ponds, cooling 
sheets as at St. Pancras, and by spraying over a pond such as is 
extant at Croydon and Newcastle, and is being adopted at 
Cheltenham and elsewhere; also towers as at Brighton, the 
Central London, and as the author intends adopting at Sunder- 
land. There is usually no warrant for adopting cooling ponds, the 
cooling area required to equate the increase from the steam being 
80 great, and ground being as a rule far too valuable. 

A simple method was adopted at St. Pancras, consisting of a 
series of corrugated iron sheets over which the water was allowed 
to trickle. This system, however, requires such a very large 
cooling area, and the wind pressure on the exposed area is some- 
times so great as to make an adequate system too bulky to be 
practicable. Of course, a large reservoir was in connection with 
this, the cooling going on throughout the 24 hours, and the 
temperature of the water rising considerably at times of full load, 
which was reduced to normal temperature during the hours of light 
load. The system of spraying through specially constructed 
hydraulic nozzles over a large reservoir is very successful, but 
unfortunately this, too, requires a large ground space, though in 
inland provincial stations it would be a most excellent method. 
The ground space is about 24 sq. ft., and the price about £0°9 per 
horse-power. 

The author's opinion is that towers with an artificial air draught 
offer the most ready method of dealing with this important matter. 
Towers do not take up much room, the vapour is taken away from 
& good beight, and the amount of auxiliary power required for 
driving the fan is only 0:8 per cent. The ground space is about 
0°15 sq. ft., and the cost £1°05 per horse-power. 

Allusion has been made to the necessity of brass ended pumps 
for condensing plant. There is one other point, viz., the elimination 
of oil from the hot well water, which must be effected before the 
water is fed into the boilers. In most engines nowadays, such as 
Belliss, Allen, or other high speed marine types, very little oil need 
be used, in fact, the engines at Sunderland of the former type are 
run almost without any oil in the cylinders, and at the last 
inspection the cylinders were in splendid condition, and showed 
no signs of wear. Almost all enclosed engines are now constructed 
with outside glands on the cylinders, and with lantern glands with 
drains returning to the crank chamber. 


By this means oil is not now sucked up from the crank chamber 


into the low-pressure cylinder, and the amount of oil present is 
therefore very small. There are several filters on the market now 
which profess to deal with the oil in water, and no doubt do so to 
a great degree, but it is a different matter to eliminate oil which 
becomes saponified and so intimately mixed with the water, A 
careful selection of the oil, or the replacement of cylinder oil by 
graphite, for example, will minimise this trouble. 

The author disclaims any novelty in this Paper, and has merely 
laid the same before the Association as a nucleus for discussion, 
which, it is hoped, will be beneficial to us all. The weight of steam 
per electrical horse- power is taken at 20lb. throughout. 


DISCUSSION. 

Mr. CHAMEN (Glasgow) did not think there was much doubt that in 
all stations of the larger size they would bave to use condensers. Apart 
from the question of economy there was the nuisance to the surroundings. 
In Glasgow it had been impossible to prevent artificial rain being poured 
in considerable quantities into the streets at the time of a heavy load. 
His committee wished to know what he could do to prevent it, and he said 
the only thing was to suggest that people should walk down another street. 
For the information of other engineers who must be in a similar fix he 
must say he was not troubled any more. Mr. Snell had mentioned that in 
some place the pumps were being driven from high-speed engines. 

Mr. SNELL: At Poplar they are about to be. 

Mr. CHAMEN, continuing, said it was a question which interested all of 
them very much. He had not seen how to join air and circulating pumps 
at present. He believed a marine engine fitted with air and circulating pumps 
only ran at 120 revs. a minute. As to evaporative condensers, he quite 
agreed with Mr. Snell, that the difliculty was in having to put them at 
such a distance from the engine. Of course, there was the further practical 


difficulty (apart from the fact that eddy currents set up ia the exhaust 
leading to the condenser caused a great deal of loss of vacuum) 
of leakage from joints. Mr. Low, of Messrs. Willans and Robin. 
son, had been experimenting in the matter. The arrangement 
of the exhaust pipe from the engine to the condenser had everything 
to do with the amount of vacuum in the cylinder. The mere fact of 
opening suddenly from the exhaust pipe in the engine into a pipe of larger 
diameter spoilt the vacuum toa large extent. There was a whirl set up 
which had the effect of choking the vacuum. This was got over by putting 
on a tapered nozzle. About the ejector condensers, Mr. Snell had not 
specifically mentioned the trouble of the oil getting into the condensing 
water and having to be got out of such a large quantity. It was obvious 
that in the ejector arrangement all the oil in the exhaust steam got into 
the cooling tank. Another great objection to the ejector condensers, to hia 
mind, was the impossibility of making tests of the efficiency of the engine 
plant. One gentleman, who was strongly advocating the use of the ejector 
condenser, tried to explain to him that there was no difficulty whatever, and 
that it could be done by calculation from the temperature of the water, 
but he (Mr. Chamen) thought that argument not quite good enough. 
The question of using graphite in the cylinders, instead of oil, had received 
considerable attention from various people. It seemed successful toa 
certain extent, but the last time he was at Rugby Mr. Low showed him 
the inside of an engine which had been run experimentally with graphite, 
and the internal parts were completely rusted out. The fact was, that 
the engine had been left standing & short time, and the absence of all 
grease of any kind must be aggravated by tbe presence of graphite, and 
the result was rust. Mr. Low's conclusion was, that if you keep au engine 
running always, you may get on with graphite, but under the ordinary 
conditions of electric lighting plant, graphite appeared to be rather 
dangerous. As to the type of condenser which they would have to use in 
future, he had come gradually to Mr. Snell’s conclusion, that the 
cooling tower arrangement was the best. They did not like to put the 
condensers on the roof for the reasons he had pointed out although 
that arrangement had the advantage of giving them more engine 
room. He differed from Mr. Snell in one small point, he did not think he 
should put the condensing plant below the floor. The condensing plant 
was usually put away out of sight, and if they went down below they 
would see something they would rather not have seen. 

Mr. WORDINGHAM (Manchester) entirely agreed with Mr. Snellas to 
the advisability of condensing, and in his advocacy of surface condensers, 
The extra cost of eurface condensers over jet condensers represented £8 000 
at Manchester, but he came to the conclusion that it was worth while to have 
them. In the case of the large engines (about 5,500 H.P. each, with a 
considerable upward margin), he had arranged that the surface condensers 
should be driven from the engines, and that each condenser shou!d be in 
two independent halves, so that if one half broke down they would have 
another to work upon. Of course, with these engines there was none of 
the difficulty of high speed. They only ran 75 revs. a minute. Mr. Chamen 
asked whether he thought the rise in temperature in the water was 
sufficient to enable one to determine accurately the efficiency of the engines. 
He did not, and it was one determining factor which made him go in for 
surface condensers, so that he could measure the steam consumption. He 
did not believe in putting, in the specification. tests which he had no 
possible means of carrying out. The oil filter required a great deal of 
attention, and he was afraid it was one difficulty in connection with surface 
condensers. He had put in all sorts of pains and penalties whereby the engine 
builders had to keep oil out of the boilers ; whether they would do it or 
not was quite a different matter. He did not believe there was any 
thoroughly satisfactory oil separator in the market at the present time. 

Mr. ELLIS (Bolton) said that this subject was extremely interesting to 
them at Bolton, inasmuch as they were near a river which measured about 
5ft. wide by Yin. deep. Up to the present time they had been absolutely 
unable to go in for condensing, but it was now necessary that they should 
do something in the matter, inasmuch as they were putting in engines of 
larger size. They had decided to put in a lodge big enough to condense 
the steam during the hours of a light load, and they were at the same time 
preparing to put in cooling towers, to work in conjunction with the lodge 
during the hours of a heavy load. That was the only way in which they 
could get out of their difficulty at Bolton. i 

Mr. BARNARD (Hull! said he had been trying to work ejector con- 
densers on the lines laid down—and that was under the water seal—but he 
had found it preferable to work them without the water seal. Since he had 
been breaking the water seal from the condensers he had not known failure 
in the vacuum, whereas he had failure previously. They did not rely 
entirely upon the water return valve, but he had put an air cock in the 
exhaust chamber of the engine, and he started the engine with the 
air cock open before opening the volume of water to the condenser. When 
he got a little pressure in the exhaust chamber he opened the water valve, 
and he invariably got his vacuum immediately. As soon as the vacuum 
showed in the gauge he closed the air cock of the exhaust chamber. Each 
engine had its own condenser, and they all discharged into a large iron 
pipe, whieh had an open end. Another thing he had not adopted was the 
automatic atmospheric exhaust. He had not the least objection to 
shutting off the column of water in their condeusers at any moment on 
full load. The only result was that they occasionally got a little back 
pressure in the exhaust, 

Mr. J. KLEIN said that it might he of interest to state that a surface- 
condensing plant, combined with Klein cooler of the “ tower " type was 
working at the Bristol Waggon Works. In this type of cooler, the water 
was only raised to a height of about 20ft., the tower surrounding the 
cooling stack being 60ft. high. The difference in temperature bet ween the 
interior of the tower and the atmosphere outside caused a draught up the 
tower which supplied the necessary air for evaporating a portion vf the 
water and for carrying away the vapour. Several towers of this type were 
working successfully in this country, and a large plant to deal with the 
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eondensing water for some 3,000 H. P. was being erected for the City and 
South London Electric Railway. These tower coolers occupied more space 
than the fan coolers, but their advantage was that there were no moving 
parts, and the draught was obtained without expenditure of power. It 
was extremely difficult to separate the oil from the water after condenaa- 
tion. The oil formed a chemical and not a mechanical mixture with the 
water. He had found that the best way of moving the oil was by a 
separator in the exhaust pipe, between the engine and tho condenser, The 
oil was separated from the exhaust steam by changing the direction and 
reducing the velocity of the steam, the action being similar to that of an 
erdinary steam separator. 

Mr. RUTHVEN-MURRAY (Willesden) said the author had told them 
that Poplar intended to drive surface condensers from high-speed engines. 
These engines were to run about the usual high speed, not the highest 
speed of all. He supposed they were aware that very often the 
centrifugal pump was connected directly with the shaft, and air pumps 
were driven by means of reducing gear. This was the arrangement 
Mr. Blackman had put in at Poplar. The gear was set at the back of the 
engine on the extension main shaft, and beyond that again came the 
circulating pump. He believed two or three makers of high-speed engines 
had expressed approval of the idea, and that it would come greatly into 
use. The advantage in separate condensers was that they could always 
obtain their vacuum easily before they started the engine. This was 
important where they started the plant quickly. The elimination of oil 
was a difficult matter. He had heard the other day that some chemists in 
London had perfected a chemical process, which was shortly going to be put 
on the market, by which oil was entirely eliminated from the water. It 
was said to be very cheap and very efficient. In the meantime, having 
looked at the question carefully, he had come to the conclusion that the 
best possible way, if they could spare the space, was to treat the condensed 
water in the same manner as they would if they were dealing with dirty 
water— put it through an ordinary sand or breeze filter. 

Mr. QUIN (Blackpool) spoke on the question of the separation of oil 
from the condense! water. The difficulty was saponification. He had 
two classes of filter—one sand and coke, and the other sawdust—and he 
passed the condensed water through both. A chemical process had been 
in use in some electrical chemical works in the Midlands, which was said 
to be cheap and efficient; but so far as his experience of oil filters went 
no make at present was cheap or efficient. 

Mr. ANDREWS (Hastings) said that at Hastings they had to pay about 
94. per thousand gallons of water, so that the ordinary surface condensing 
was out of the question. They had but little space for cooling towera, 
and their site appeared to be in a particularly advantageous position 
for evaporative condensers. Coal cost 25s. to 50s. per ton at Hastings. 
Consequently about two years ago they put up a vertical tubs evaporative 
condenser. During the two years a great deal had been speut in altering 
that condenser in order to obtain a satisfactory vacuum. In the discussion 
on Mr. Ol dham's Paper on condensers at the Institution of Mechanical 
Engineers he had pointed out that one of the chief improvements they 
had been enabled to introduce was the connection of the nests of tubes in 
series inst-ead of parallel. Another improvement he thought was that they 
drained the condenser by gravity. They connected the bottom of the 
condensers with the hot well by one or two vertical air pipes, and the 
vacuum in the condensers sucked up a column of water which constantly 
balanced itself. He quite agreed that the chief objection to evaporative 
condensers was that they were bound to put them on the roof, some 
distance from the engine house. One of their earlier experiences was & 
vacuum of about Sin. in the air puinp and about 24in. in the engine, and 
now they got about 18in. in the engine and 20in. in the air pump. The 
opinion they had arrived at at Hastings was, the larger the condenser the 
less the vacuum. They got a better vacuum when working at full load 
than when working at cne-tenth of full load. "The difficulty was with air 
leaks was, to his mind, the only real difficulty in working eva porative 
condensers with success. 

Mr. MORLEY agreed tbat the best form of condensing plant was the 
surface condensing plant. He believed it was impossible at present to 
remove all the oil from the condensed water, but was led to believe that 
a slight amount of oil in the water was not always detrimental to the 
boiler. Many marine engines were running with no oil ia the cylinders at 

all (he had known one whose cylinders were not lubricated from Plymouth 
to Cape Town and the only time it was used was when entering port, when 
a little oil was put in the cylinders to keep the parts from rusting. But, 
of courae, these engines used distilled water. Lubricating engines with 
graphite had not been successful. There was more wear than desirable, 
aud occasional cutting. They had tried mixing graphite with the oil, but 
neither had been an advantage. It was difficult to compare the cost of 
condensing plants owing to the different lengths of pipe required by 
different stations. N 

Mr. MOUNTAIN (Hudderstield) could not agree with Mr. Snell in 
his wholesale condemnation of the jet condenser. If they took a lesson 
from some of the large cotton mills in. Lancashire, they would be able to 
get satisfactory results on exactly the same lines as they were doing. In 
Hudderatield they tried the mariae dodge, and ran for two years without oil; 
then they renewed the whole of their pistons and rings and started again 
on oil, Any engineer of large knowledge would tell them that oil or a 
lubricant of some sort was necessary. Graphite he had tried, and it 
was not all that could be desired in its present form. It got into 
the passages and bottoms of the cylinders, and clogged up the spaces 
down there. 

Mr. TAITE (Southport) said they had two jet condensers at Southport, 
oue for five engines and one working separately. They worked satis- 
factorily, With regard to the cooling towers, they had lately been 
considering the question, aud they decided in preference to construct a 
reservoir to hold about one million gallons of water, which they estimated 
would be sufficient for their purpose. That reservoir, with the connecting 
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pipes, had cost about £3,000, so that it worked out at a fairly low figure per 
horae-power. 

Mr. MINSHALL (Croydon) had been informed that when torpedo boata 
were on their trial trips they used al! the oil they could get hold of, and 
not graphite. 

Mr. SUTHERLAND (Worcester) had had bad experience with vulcanised 
fibre graphite. 

Mr. FLETCHER had been told the reason of trouble in the cylinders was 
using a little oil. If they once began to use oil they must keep on with it. 
He had seen engines running apparently satisfactorily entirely with oil. 

Mr. HIGHFIELD (St. Helens) said that the question of the cylinder 
lubrication depended mostly upon the quality of the steam put into the 
engine. No doubt, with wet steam the cylinders would run fairly well 
without any lubrication at all, but with superheated steam it was different. 

Mr. H. B. SPENCER said that he would like to sound a note of warning 
as regarded air aud circulating pumps worked by the main engine. Some 
years ago, when he was with an engine insurance company in Mauchester, 
he had occasion to analyse the various breakdowns of engines that had 
occurred over a considerable period. He found that about 20 per cent. of 
these were due to failures of air pumps or condensers. He thought that 
electrical engineers were much more free from accidents with their 
separate condensing plants than if they had bad pumps worked even by 
slow-speed main engines. The advantages of having the condensing plant 
independent of the main engine were now being recognised, and he might 


.add that his father, Mr. John Fred. Spencer, who had had a good deal to 


do with the introduction of the surface condenser, had designed, some 30 
yeara ago, for Woolwich Arsenal, some independent surface condensers, 
two of which were working satisfactorily, and had advocated the uae of such 
arrangements for large engines. He questioned whether it was worth 
while endeavouring to work engines without oil. Although now possible 
with saturated steam, there could be no question that in a few years time 
most of the gentlemen present would be using superheated steam, and oil 
would then be a necessity. Some years ago he had had to do with an engine 
at Bristol which was finally worked without oil after several vain attempts 
had been made to remove oil from the condensed steam by filters. The 
boiler was of the West India ty pe, externally fired, and the entrance of oil 
into the boiler was immediately followed by softening of the plate over the 
furnace, thus it was absolutely necessary to exclude it. To enable the 
engine to work without oil à saddle was fitted over the alide valve on 
Messrs. Thornycroft’s system. This arrangement was successful, but 
involved a good deal of attention. He believed that the oil difficulty was 
best solved by the means Mr. Klein had referred to, namely, by a separator 
in the exhaust pipe. This had recently been found successful in several 
instances. 

Mr. SNELL. in reply, said that he was glad that an engineer of such 
vast experience as Mr. Chamen agreed with him on the question of 
condensers ; but he had been surprised at the statement of Mr. Barnard 
as to the obtaining of a satisfactory result without using the water seal. 
He had since learnt that Mr. Rider was also running one without the 
water seal. Mr. Barnard's method of starting, however, caused sudden 
and very large differences of temperature and might some day result in 
the fracture of the condenser. His (Mr. Snell's) experience with evapora- 
tive condensers had not been of a very pleasing kind, and he could hardly 
realise anyone going in for the old-fashioned jet condensers. As to the 
use of oil, he could only say that during the last 18 months they had been 
running without oil, except a flushing on Saturdays just to prevent the 
rusting of the cylinders. 
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Accident on the Brooklyn Bridge.—A peculiar accident 
recently occurred on the Brooklyn Bridge, and is reported in 
the Engineering News of New York. As a train was starting 
from the New York station the electrical contact shoe on one 
of the cars caught on the end of one of the third rails, 
supported on insulators, and tipped it over. The tipping 
of this rail was followed by others along the whole length of 
the bridge, throwing the electric service out of use. Some 
six to seven hours were required to replace the rail, during a 
part of which time all traffic on the third-rail system was 
blocked. 
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MAGNETISM AND MOLECULAR ROTATION. 


Lorp KzrviN's letter, which we publish in our Corres- 
pondence columns this week, will be heartily welcomed by all 
physicists, as throwing further light upon the circumstances 
of his recent discovery of a rotation in an electrically-charged 
body when acted on by a magnetic field. Our readers will 
remember that the first intimation of Lord KELVm's discovery 
was conveyed in a telegram to the Royal Society of 
Edinburgh, and a reprint of the telegram was embodied in an 
Editorial Note in our issue last week. For convenience, we 
here repeat the telegram, which ran as follows: For the 
Royal Society to-night. Magnetism and Molecular Rotation. 
An electrified body is set into rotation by generation of a 
magnetic field around it. The magneto-optical phenomena 
discovered by Faraday, Kerr and Zeeman are to be thus 
explained.—Krrviw." As could readily have been predicted, 
this announcement has created a great sensation among 
physicists, and everyone is full of expectancy, anxiously 
awaiting further particulars. For the announcement suggests 
so much. It seems to fulfil the hopes of the theorist that a 
phenomenon which theory had long predicted was at last 
actually realised in experiment. 

And much, indeed, depends upon the experimental verifica- 
tion of this theory, for the phenomenon underlies the generally 
accepted hypotheses of magneto-optics. Thus Lord Ketvin'’s 
telegram startled theorists, and called on them to turn 
awhile from their mathematical deductions to their 
laboratory. At any rate, thus much was the effect of the 
telegram itself; but we suspect that Lord KELVIx's letter 
wil somewhat modify this attitude of mind. No direct 
experiment has yet been made by Lord Kervin ; he tells 
us that his assertion was not founded upon observation, 
but is founded on the induction of an electric current in the 
metallic circuit in a plane perpendicular to the lines of force, 
from which it follows. . . . The significance of the 
telegram and of its important assertion is not lessened, but it is 
modified ; we are still in the region of mathematical deduction, 
and have not yet got to the laboratory. This, perhaps, will 
disappoint more people than Prof. FrrzcERALD, who tells us in 
a letter, which follows that of Lord KELvix, that he hopes 
Lord Kervin ** has succeeded in experimentally demonstrating 
the existence of" the forces implied in his telegram. Prof. 
FitzGERALD, it seems, has been trying to arrange the 
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experiment in his own laboratory, but he has not met with 
success, and he gives us his reasons for not having done so. 
There is another letter, too, upon a cognate subject, in which 
Prof. SinLvawus Txomrson describes an experiment made 
by Mr. C. E. S. Parres and communicated to the Royal 
Society on December 15th last. The Phillips Phenomenon, 
of which this letter gives a most opportune account, appeara 
to be the nearest approach yet made to the actual production 
of motion of an electric charge by a varying magnetic field. 
We speak reservedly, however, as to this matter of priority, 
for we are mindful of past experiences and are even on the 
watch for that overwhelming influx of claims to priority which 
usually ensues upon the publication of any new discovery. 
There are several in this country who, we know, have been 
working at the problem, but from whom we have yet to 
hear; and there are their foreign confrères to be reckoned with. 
Taking all issues into consideration, therefore, an interesting 
controversy will, not improbably, arise. As to the details of 
the phenomenon discovered by Mr. Puruuirs, these are so 
lueidly described in Prof. Txompson’s letter that it is not 
necessary to recount them here ; suffice it to say that effects 
have been observed during electrical discharge through a 
vacuum tube placed in an intenge magnetic field, the nature 
of which effect seems perfectly to justify the inference that 
“a growing magnetic field exerts electrostatic forces upon 
charged bodies during its growth.” The italics are our own; 
we make them to emphasise that the effect exists only during 
a variation in the magnetic field. 

But here Prof. THompson and the Phillips Phenomenon ” 
at first sight appear to stand at some variance with a state- 
ment in Lord KEtvin’s letter. In our comments on the tele- 
gram last week we remarked that in the effect observed 
by Lord Ke vin only a momentary rotation, we surmise, could 
have been detected." To this Lord Krrviw has made the 
extremely interesting reply that the charged body “ will remain 
in rotation until the field is annulled, when the rotation will be 
stopped.“ It is of the highest importance that the precise 
conditions be understood, with regard to the maintenance of 
this continuous rotation in a steady magnetic field ; and these 
conditions even Lord Ketvin’s further communication in 
his letter does not sufficiently elucidate. We may remark 
with emphasis the coincidence that Lord Kervin deduces 
this continuous rotation from precisely the same pheno- 
menon as that cited by Prof. Firzagraup to support 
the inference of a transitory tendency to motion, viz., 
the induction of an electric current in a metallic circuit 
in a plane perpendicular to the lines of force. OLIVER 
HxravisipE, we may remind our readers, discussed the electric 
forces set up by a changing magnetic displacement, and calls 
attention to the resemblance to magnetic force during a 
changing electric displacement. What would be inscrutable 
would be for continuous motion to be maintained against 
continuous torsional resistance; while, if it is intended 
that the charged body is moved freely against nothing else 
than inertia, its continuous motion would imply only a 
transitory impulse (i. e., during the change in magnetic 
induction), and the phenomenon would fall into line with 
that looked for by Prof. Firzceraup and the theoretical camp, 
and discovered experimentally by Mr. Puirries. In the case of 
an ordinary charged body, a tendency to rotation would, of 
course, call into play friction and similar retarding forces and 
these would oppose continuous rotation; so that if the force 
acting on the electric charge occurs only during a change in 
the magnetic displacement, the rotation produced in such a 
body would gradually be destroyed. In the case of charged 
atoms, however, and those sub-atomic constituents of atoms 


which Lord Krzrviw's matchless intellect enables him to 
visualise so perfectly, the absence of retarding forces of this 
description would modify the effect, and instead of a change 
of magnetic displacement producing only a transient change 
in the rotational energy of these ultimate particles of 
matter, the effect would be to induce a definite change of 
rotation, which would be maintained continuously until an 
equal and opposite change of magnetic displacement should 
have taken place. In that infra-microscopic region where the 
machinery of magneto-optics is at work, the observed effect 
of a change in the magnetic field would differ from that which 
might be observed if a charged body of considerable magni- 
tude could be subjected to a suddenly varying magnetic field 
sufficiently powerful to move it. Viewing the matter in this 
light, it will be clear that there is a closer connection than is 
at first evident between the transitory rotating ring described 
as the Phillips’ phenomenon by Prof. Smrvanus P. Tuompson 
and the electrostatic rotations deduced by Lord Kervin as an 
explanation of magneto-optics. We anxiously await from 
Lord Kervin further elucidation of this most important 
research. 


CORRESPONDENCE. 


MAGNETISM AND MOLECULAR ROTATION: 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: With reference to your Note on this subject in your 
to-day’s number, in which you say :—‘‘In the effect observed 
by Lord Kelvin only a momentary rotation“ takes place, I 
wish to explain that if, as I said in my telegram, an electrified 
body is set into rotation by the generation of a magnetic field 
around it," it will, in virtue of its inertia, remain in rotation 
until the field is annulled, when the rotation will be stopped. 
I have also to add that my assertion is not founded on 
observation, but is founded on the induction of an electric 
current in the metallic circuit in & plane perpendicular to 
the lines of force, from which it follows that an electrified 
ring of non-conducting matter must, by the generation of a 
magnetic field, be set into rotation, in one direction if posi- 
tively electrified, in the other direction if negatively electrified. 

Consider now an endless tube of non- conducting matter, 
vitreously electrified and filled with an incompressible non- 
conducting fluid, electrified with an equal quantity of resinous 
electricity. The fluid and the containing tube will experience 
equal and opposite tangential forces, of each of which the 
time-integral of the line-integral round the whole circumference 
is AM, where A denotes the area of the ring and M, the 
component, perpendicular to its plane, of the magnetic force 
coming into existence. This is true whatever be the shape 
of the ring, so long as it lies in one plane. Hence if the ring 
is a circle of radius r, the effect of the generation of the 
magnetic field will be to cause them to rotate in opposite 
directions with moments of momentum each equal to AMr, 
if neither fluid nor ring is acted on by any other force than 
that of the electromagnetic induction. Their angular velocities 
are therefore AM/rw, AM/rw!, and their kinetic energies are 
3A?M?/w, 1A?M?[ul, where w, w! denote the masses of fluid 
and ring respectively. 

I may add that the reason of my communication being 
made by telegraph was that I thought that otherwise it could 
not have been in time for the last meeting of the session of 
the Royal Society of Edinburgh. I have since learned that 
the last meeting of the session will be on next Monday.— 
Yours, &c., KELVIN. 


28, Chester-square, S.W., July 7. 
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TO THE EDITOR OF THE ELECTRICAN. 

Sig: For many years I have been endeavouring to persuade 
various generations of my students to undertake to make 
experiments on the mechanical forces acting on electrified 
bodies in à varying magnetic field. The small amount of the 
force to be expected, and the difficulty of suspending highly 
electrified bodies near conductors in such a way as to be freely 
movable have hitherto deterred any of my students from 
undertaking the experiment. The existence of these forces is 
familiar to all students of Maxwell's theories, especially in the 
form put forward by Mr. Oliver Heaviside, who has so long 
insisted on the correspondence between electric and magnetic 
phenomena and shown that the electric forces due to a changing 
magnetic displacement are the same as the magnetic forces 
due to a change in the electric displacement or an electric 
current. I hope from the short notice in The Electrician last 
week that Lord Kelvin has succeeded in experimentally 
demonstrating the existence of these forces. As regards the 
suggestion that the rotation of atoms by these forces is the 
cause of the Zeeman and allied phenomena, I considered that 
when the Zeeman effect was first published, and came to the 
conclusion that, though some very minute effect might be due 
to an action of the kind, this cause was incompetent to 
produce so large an effect as Zeeman had observed. Of course, 
all this depended on a variety of assumptions as to the 
probable amount of the electric charge in an atom, as to its 
size and density, and so forth, all of which are only very 
imperfectly known, so that Lord Kelvin may have, and 
probably has, much better reasons for thinking that this 
action may be the cause of the Zeeman and allied phenomena 
than I had for rejecting this hypothesis. At the same time, 
my recollection is that Mr. Larmor told me that he had 
considered the question from this point of view before Zeeman 
discovered the phenomenon, and came to the conclusion that 
the effect to be expected was too small to be observable. 

From some points of view, this magnetic induction effect 
on the rotation of an electric charge is much the same as 
Lorentz’s explanation of the different rates of rotation of 
charges rotating in opposite directions round the lines of 
magnetic force. Lorentz's theory does not fully account for 
the chanye in rate of rotation when the magnetic force is 
applied, while the effect of changing magnetic induction on a 
charge rotating in a plane perpendicular to the lines of induc- 
tion provides a cause for the change in the rate of rotation. 
Whether the cause is sufficient depends on a variety of 
assumptions which are not easy to verify, but it may be one 
of the reasons why the lines are so thin. 

I would call attention to the connection between this electric 
action of changing magnetic induction and the modification 
of Weber’s theory of diamagnetism, which is required to make 
this latter theory consistent with the supposition that all 
electric currents are due to the motions of electric charges on 
atoms. Mr. Larmor must, I am sure, have gone into this 
matter pretty fully in his recent Papers in the Phil. Trans. 

The suggestion that the Zeeman and allied phenomena are 
due to a rotation of the atoms is essentially that advocated by 
M. Becquerel. It is not easy to see how, upon this suppo- 
sition, the different amount of the effect upon different spectral 
lines is to be satisfactorily explained, nor how the varying 
masses of the different atoms seems to have so little etfect 
upon this amount. 

The rate of rotation required comes out of the order 10” 
per second, and one would at first anticipate that such a rapid 
rate of rotation would produce easily observable gyrostatic 
effects on the material. It appears, however, from a rough 
calculation, that even supposing that the rotation of the 
matter as a whole causes the atoms to rotate (by far the 
most probable hypothesis), the gyrostatic effects of magnetisa- 
tion would be quite small. More than a year ago, when M. 
Becquerel was advancing his hypothesis, 1 got some experi- 
ments made in Trinity College laboratory to see if any effects 
of this kind could be observed, but we could not observe any. 
The experiments were made by projecting vortex rings in a 
liquid between the poles of a powerful magnet, as it was 
thought that, perhaps, some distortion of the rings due to 
gyrostatic forces might occur. 


I have not Maxwell’s treatise 


by me here, but in it are described a number of experiments 
to find out actions of this kind; but I am not sure that any 
of them were designed especially to discover a gyrostatic 
action due to magnetisation. Further experiments are needed 
now that we know approximately, from Zeeman's experiment, 
what amount of gyrostatic action might be expected if the 
Zeeman effect is due to a rotation of the atoms.—Yours, &o., 
Malahide, co. Dublin, July 8. Geo. Fras. FiTZGERALD. 


THE PHILLIPS PHENOMENON. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sm: On the occasion when Mr. C. E. S. Phillips demon- 
strated before the Royal Society,“ on December 15th last, the 
exceedingly beautiful phenomenon of the whirling ring 
discovered by him, I offered a few remarks as to its possible 
origin. As the meetings of the Royal Society are not 
reported, and as Mr. Phillips has since made further observa- 
tions that have an important bearing on the matter, I may 
be permitted to set down here the substance of my observations. 
To make them clearer I may devote a few lines to describe 
briefly the phenomenon in question. The apparatus for 
producing it consists in an appliance for suddenly producing 
an intense magnetic field between a pair of poles inside a 
vacuous bulb. The bulb is of glass, having two opposite 
tubulures closed by brass glands cemented to the glass, and 
having a side communicating with a Sprengel pump. Through 
the brass glands enter two pointed soft iron poles which 
nearly touch one another, and which are magnetised by 
external electromagnets. They are also used as electrodes for 
a spark discharge, being connected to the terminals of an 
induction coil. 

Exhaustion having been carried to a point such that 
a 3in. spark between external electrodes in parallel repre- 
sented the electromotive force needful to start the internal 
discharge, the following observation was made by Mr. 
Phillips :—'* It was found that, after a strong stimulation 
of the bulb had taken place and had been stopped, 
the electrodes meanwhile remaining unmagnetised, on 
exciting the magnet a luminous ring suddenly appeared 
within the bulb, between the pointed ends of the electrodes, 
and in a plane at right angles to the direction of the magnetic 
lines of force. The ring shone brightly for a moment, when 
the magnet circuit was ‘made,’ and it was more sharply 
defined at high exhaustions." The ring, which lasted several 
seconds, and was, under favourable circumstances, sufficiently 
bright to be seen in daylight, was observed to be in motion, 
revolving concentrically around the axis of the magnetic field 
just above the gap between the two poles. At first it spun so 
quickly that its motion could not be followed ; but in two or 
three seconds its motion visibly slowed down and it flickered 
out. If the magnet was turned off the ring vanished, and 
would sometimes reappear if the magnet was then turned on 
again. If the bulb was stimulated by passing & discharge 
between the electrodes, and was then allowed to rest untouched 
for five or ten minutes, on turning on the magnet the ring 
appeared, in spite of the intervening lapse of time. The 
direction of the rotation reversed if the polarity of the poles 
was reversed; but a reversal of the sense of the preliminary 
discharge needed to stimulate the bulb had no effect on the 
sense of the rotation of the subsequently-produced luminous 
ring. Touching with the finger the outside of the bulb 
affected the brightness of the ring. It was formed equally 
well whether the two poles were insulated or whether either 
or both were earthed at the time when the magnet was 
excited. It formed under the action of the magnet, and 
continued to rotate even after the magnetic flux had reached 
its Maximum. 

My remarks upon the Phillips phenomenon were these :— 
Seeing that the sense of the rotation changes by reversing 
the polarity of the magnet, &nd does not change by 
reversing the direction of the stimulating discharge, it 
is clear that if the rotation is due to discharges between 
the inner surface of the walls of the bulb and the internal 
iron poles, those radial discharges, judging by the ordinary 


* Proc, Roy. Soc, XLIV., p. 172. 
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rules of electro- magnetic action, must be equivalent to a 
current flowing radially inwards. The sense of the rota- 
tion might, in fact, be accounted for by the supposition 
that the inner surface of the walls had become positively 
electrified during stimulation, and that, subsequently, 
there was a convective discharge radially inwards to the 
iron poles, which discharge was deflected by the magnetic 
field exactly as if it were a conductor carrying a current. 
But this supposition, though it might account for the sense 
of the rotation of the ring, gave no explanation as to why the 
ring should originate at the turning on of the magnet after a 
period of quiescence. In fact, this circumstance appeared to 
postulate that the growth of the magnetic field in some way 
set up electrostatic forces, tangentially, which detached the 
charges and began the discharge; the motion of the magnetic 
field acting on a stationary electric charge much in the same 
way, but conversely, as a stationary magnetic field acts upon 
electricity in motion. In fact, the explanation appeared to 
require some such supposition, unless we were prepared to 
admit that during the period of quiescence there was, all the 
time, an invisible radial discharge going on which required 
the presence of the magnetic field to make it visible as well as 
to set it into circular movement. Of the two suppositions 
the latter was entirely improbable, whilst the former postulated 
an effect hitherto unknown. 

The later experiments of Mr. Phillips seem to me to con- 
firm the explanation thus offered. And as Mr. Phillips is 
about to make these also public it may be convenient if I 
now take the opportunity of restating the point which his 
first result suggested to me. The circumstance that the 
cathode discharge in a vacuum tube is subject, like a conductor 
carrying a current, to deflexion in a magnetic field, justifies 
us in regarding a stream of electrically- charged particles as 
a convexion current. If a quantity Q of electricity is conveyed 
in time ¢ along a given path, then (assuming the conveyance 
to be uniform throughout this time) for electromagnetic 
purposes this is equivalent to a current flowing along ii 
given path of strength C= /t. Now the force f with whick | 
a (stationary) magnetic field of intensity H acts upon a 
conductor of length / carrying current C is expressed by the 
well known equation 

f «CHI. 


Substituting for C the value Q/t, we have 

f =QHI--t. 
There is nothing inadmissible in writing this equation in the 
OR n 


in which case it expresses the force in terms of the average 
velocity with which the electrified particles move across the 
stationary magnetic field. But as the action obviously depends 
upon relative motion, the equation might, with equal logical 
consistency, be written 


in which form it is applicable to ak case where Q represents 
the quantity of electricity upon the particles along the length 
l, and H/t represents the rate at which the magnetic field is 
growing. The force is, of course, excited in a direction at 
right-angles to the direction of the lines of the field and at 
right-angles to the direction in which they are shifting. 
Applied to the case of the field in Mr. Phillips’s experiments, 
the direction of motion of the magnetic lines during the 
growth of the field is radial. Their own direction is, gener- 
ally, axial. Hence the force excited upon the stationary 
charge is tangential. It is obvious that this is a crude and 
general way of putting the matter, that many other con- 
siderations would necessarily enter into any complete discus- 
sion of the problem, and that the circular trajectory of the 
moving stream of electrified particles must be considcred in 
its relation to the distribution of the field and to the varying 
velocities of the particles. The sole point in the present 
statement is the inference from the experimental facts that a 
growing magnetic field exerts electrostatic forces upon charged 
bodies during its growth. 


ee MEM m 


The immediate cause of my ['Aibbadmidistessdid EE ducc cdi you this communication 
is the receipt, last week, from Cambridge, of an enquiry as to 
the Phillips phenomenon by a gentleman who was not aware 
of my suggested explanation. But I note that on p. 362 you 
announce the forthcoming publication, by Lord Kelvin, of a 
communication on magnetism and molecular rotation, which, 
at first sight, seems to be cognate to the Phillips pheno- 
menon. My suggestion deals, however, with translatory 
forces, and not with the rotation of molecules or ions around 
their orbits as in the Zeeman phenomenon, which is, 
apparently, Lord Kelvin’s theme. However, everything which 
emanates from Lord Kelvin is certain to be of scientific 
importance, and even though directed to the Zeeman pheno- 
menon it will doubtless have a far wider bearing, and will 
be awaited with keen interest.—Yours, &c., 

Sinvanus P. Tuospson. 


THE INTER-DEPENDENCE OF THEORY AND 
PRACTICE. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: You represent a newspaper which has done yeoman’s 
service to science and engineering, and you have a right to 
demand the opinions which you ask for. Nevertheless, I reply 
unwillingly, because I have no time to do justice to the subject. 

Your leader* expresses my own sentiments much better than 
I can express them myself; but there is something to add in 
favour of Sir William Preece’s views. The inter-dependence 
of the study of pure science and its practical application is very 
great, and I cannot separate them in their functions of develop- 
ment. From the year 700 A. p. to 14734.p. the men of Byzantium 
had all the learning of Greece and Rome, and they produced in 
that time not one original work; they advanced science and 
literature by not one small step. It is my opinion that if men 
could be imagined to work in their class rooms and labora- 
tories in the pursuit of science with no eye to any application 
of its principles; if they scorned all such application, as the 
followers of Plato did, their own thinking would become of 
less and less importance; learning would become a mere 
parrot-like pretence at knowledge of what had been done in 
the past, and presently there would be no further advance in 
scientific knowledge. Again, we know what an art, envineering, 
becomes when its professors cease to recognise any development 
of the scientific principles on which it relied. These principles 
are forgotten; the intelligent application of them ceases, and 
the art depends upon mere rules, rules of thumb, the reasons 
for which no man pretends to know anything about; the art 
becomes a mere trade; its professors maintain their dignity 
for a time by artifice, by trade secrets, by associating in trades 
unions, called, perhaps, by grand names: but ev ventually a 
revolution comes, and these children of Gibeon reach their 
natural level. I cannot think of scientific progress and 
engineering progress, apart from one another. They are like 
two organs of the same body with different functions. The 
same life blood cireulates in both, and either must die if the 
other dies. 

Take your best illustration—Marconi telegraphy. Do we 
not know how Hertz was alive to all the applications of science, 
how much he and all laboratory workers owe to the fact that 
electricity is now being greatly applied. How few were the 
laboratory workers in electricity before 1878 ? That we have so 
many workers in pure science now is very greatly due to the 
development of electrical engineering. Now think further 
back, to 1878. I remember the time well, and I know that 
if it had not been for telegraphy there would have been almost 
no interest taken by laboratory workera in the subject. 
Maxwell had then formulated his theory, but if we look 
further back we see that Maxwell took to electrical studies 
almost altogether through the work of the British Association 
Committee on Standards, started by Latimer Clark, because 
practical telegraph people needed mental and physical tools. 
Am I too vague and rambling ? 

Where does any man, even a Faraday, get his initial ideas ? 
Not from his inner consciousness, but from hundreds of other 
men, each of whom gives suggestions of one kind or another ; 
from so many people and so vaguely that a man has a right 
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to call the new idea his own. These suggestions now come 
to us all from millions of people. The discoveries of the 
twenty-first century are really open to our eyes now, if we 
could only read nature understandingly. Every observant 
man helps a little. Chance, keen logic, patient experiment, 
all lead to scientific discovery, but surely we have no right to 
put aside as inoperative the chances and large experiments 
that engineering brings. 

I know most of the workers in pure science at the present 
time. As I think of some of the pure mathematicians who are 
supposed to be most scornful of all useful applications of 
science, I recollect incidents which revealed to me their keen 
interest in such applications. Some men who are doing the 
highest abstract work in electromagnetic theory, and who 
pretend that ohms and amperes have no meaning for them, have 
been found by me to be permeated by the engineering spirit of 
the age, and every difficulty which Mr. Marconi meets with 
starts them on new lines of thought. Only for this there would 
really be stagnation in the very finest minds of our time. As 
for our prominent physicists, as I run over their names in my 
mind, I recollect animated conversations and discussions 
concerning the new problems which electrical engineering is 
continually bringing before us. 

Thus I think it really wicked for any prominent student of 
pure science or for an engineer of eminence to talk of science 
leading engineering, or of engineering leading science. It is 
quite enough that the rank and file are ready to advocate 
divorce between theory and practice. One result of this is 
that unhallowed unions take the place of the legitimate one, 
and engineers will sometimes spend hundreds of pounds 
making useless experiments, their true but quite misleading 
results being published as if they conveyed scientific informa- 
tion. Again, scientists will advocate methods of electrical 
working requiring condensers costing millions of pounds. Our 
industry demands a closer and closer union. We want more 
men who understand difficult theory and who can translate it 
into the simple mathematical languages which every practical 
man ought to be acquainted with. Wehave the right and left, the 
extreme wings of the theoretical and practicalschools. We have 
the right and left centre, and between them the main body of 
the army of scientific progress kept in constant touch with the 
extremest of its partisans on the wings. This army is attack- 
ing Nature with every known weapon. Truly I think that we 
are agreed in thinking that all kinds of weapons and all 
kinds of soldiers are useful, but every now and again a common 
soldier will give greater prominence to his own arm of the 
service, and what forno? But it is really dangerous for the 
leaderstoindulgetoo much in this kind of boasting.—Yours, &c. 

June 23, 1899. JOHN Perry. 

P.S.—Many practical engineers, who think themselves 
justified in attacking science, greatly resemble some men 
who attack religion or law or other institutions because they 
have known bad clergymen or lawyers. In the last 30 years 
scientific knowledge has had a money value, and there are 
many institutions in which young men gain something which 
is to scientific knowledge what a wooden nutmeg was to the 
real thing. ‘These young men have never learnt to think for 
themselves. They have titles—B.Sc. and D.Sc.—but really 
no scientific knowledge. I think that the practical engineer 
is perfectly justified in his scorn of the professions of these 
manufactured articles, and it is only when in ignorance he 
extends his legitimate scorn of the imitation, which he so 
often meets with, to the real article, which he seldom meets 
with, that I disagree with him. 


— — — — 


THE DESTRUCTION OF THE VOLTA APPARATUS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sim: The calamitous fire at the Electrical Exhibition of 
Como, which has destroyed all, or nearly all, of the invaluable 
historical apparatus of Volta, is something more than a 
national disaster. The preservation of the tools with which 
great workers have worked is in all cases a most desirable 
thing in the interests of scientific history, but to lose at one 
stroke the whole handiwork of a master on the year of the 
centenary of his great discoveries is tragedy of which we have 
no previous experience. The great fire of London swallowed up, 
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I believe, the Magnetic Terrellæ of Gilbert, but the instruments of 
Galileo and Newton, Faraday and Davy still fortunately survive. 
It is easy to be wise &fter the event, but this loss shows the 
risk incurred in gathering into a single inflammable building 
all the existing memorials of one celebrity. Apart from the 
grave injury inflicted upon exhibitors, and upon the town of 
Como itself, Italian electricians will greatly mourn the 
wholesale destruction of the relics of their immortal 
countryman. I venture to think that if an expres- 
sion of sympathy on the part of British electricians 
and men of science could be given to our Italian 
confróres, say, through the channel of the Instititution of 
Electrical Engineers, conveyed to the President of the Con- 
gress which has been arranged to meet at Como on September 
18th, and to the Mayor of Como, it would be appreciated. 
Other suggestions may arise for assisting those who have 
suffered by the destruction of exhibits; my reference here is 
only to the loss the whole world has experienced in the 
disappearance of the originals of Volta's work.— Yours, &oc., 
| J. A. FLEMING. 


ELECTRICAL ENGINEERS (R. E.) VOLUNTEERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sim: The Electrical Engineers (R. E.) Volunteers created a 
very favourable impression by their marching at the great 
volunteer review before H.R.H. the Prince of Wales on 
Saturday. The regiment should feel highly elated at the follow- 
ing paragraph which appeared in Zhe Times :—'* . . . to the 
two companies of Electrical Engineers who, in spite of being 
& young corps, marched by perfectly.” With increased 
numbers this corps should turn out one of the smartest in 
London. Officers and men should do their utmost to bring 
about this result and make the corps a credit to the electrical 
profession. 

The annual training of the corps at defended poris has 
commenced: one detachment left Waterloo station on 
Saturday for Plymouth for eight days; other detachments 
will train at Portsmouth, Isle of Wight, Sheerness and 
Gravesend.— Yours, &c., 

G. A. Poynton, Sergeant E. E. R. E. V. 

Headquarters, The Electrical Engineers Volunteers, July 12. 


ELECTRICITY WORKS ACCOUNTS. 


Bristol Municipal Electric Supply Works. 

This week the subjects of our analyses are the Dristol and 
Portsmouth accounts. In many respects these two electrical 
undertakings operate under very similar conditions. They 
are both municipally controlled, and started operations within 
& year of one another, their outputs to private consumers and 
for publie lighting are similar, and finally they are both 
substantially alternate current stations. An important point 
of difference between the two concerns, in view of their 
substantial public lighting loads, is that while the arc lighting 
generating plant at Bristol is special for this duty, at 
Portsmouth, by the use of the rectifyer system, the arc 
lighting generating plant forms part of and is common with 
the plant for supplying private consumers. 

To this single difference between the two systems can, we 
believe, be traced more than one important feature in their 
costs and working, as shown by our tables. One striking 
point in the Portsmouth figures, as compared with those of 
Bristol, is the low plant capacity in relation to the output. 
Thus the number of units sold per 8 c.p. lamp capacity at the 
former station was, in 1897-8 37, and in 1898-9 28:3, while 
the corresponding figures obtaining at Bristol were 18:7 and 
16:8 in the two years respectively. At both places in 1897- 8 
the load factor was about 18 per cent., in 1898-9, how- 
ever, this factor at Portsmouth was 12:8 per cent., as 
against 9:1 per cent. at Bristol. 

The capital expenditure per kilowatt of plant capacity at 
Bristol is seen to be only £93:4 in 1897-8 and £71:9. in 
1898-9, as compared with £132 and £102 at Portsmouth at 
the end of the two respective years, yet in 1897-8 Ports- 
mouth was able to supply 8:8 units for each £1 of total 
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BRISTOL.— REMARKS—* Includes 19,594 units for station lighting, 192,000 (estimated) by transformers and 15,624 units 
(estimated) by meters. a Being 131,392 units at generating station and 327,547 units (estimated) by external system. 
cludes £327 balance of premiums received with improvers (suspense account). 
and £506 is for attendance, repairs and carbons. d Includes £57 to insurance, £31 to canvassing and £60 to Jubilee illumina- 
ce Minimum of £1, 5s. per kilowatt, per quarter, discount up to 20 per cent. 
g Includes 4339 balance of suspense account (from premiums received with improvers). 
h Includes £3,504 in 1897-8 and £8,226 in 1898-9 on public lamps. i Over-expended., Includes £5,373 for electricity supplicd 
insurance, £168; and other special charges. 
i1 From October 1, 1898. 


tion. 
-46 kilowatts continuous current. 


and £028 attendance, carbon and repairs 
being instalment for redemption of To 


k Includes law, £1928 ; 
ans and £2,000 being to reserve fund, 


Bristol Corporation. 


August, 1893. 


H. Faraday Proctor. 


c Of which £3,145 is for electricity supplied | 2,525 units supplied by contract. 


BRISTOL. 
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[with 3-wire distribution. 
Alternate-current transformer sub-stations 


2.216 kilowatts being alternating and 
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Portsmouth Corporation, 


June, 1894. 


PORTSMOUTH. 


Alternate-current transformer sub-stations. . 


E. Price 


l £6400 


MAR. 25, 1898. MAR. 25, 1899. MAR. 31, 1898. MAR. 31,1899. 
1,162,780 1,821,725 | 1,216,560 1,521,062 
910,888 1,362,786 981,273 1.224.949 
743,163 1,055,524 591,514^ £02,499* 
167,725 329,462 389,959 422,450 
228,218“ 458, 9394 41,298 54,433 
187 163 3710 283 
1,010 kilowatts 1,707 kilowatts 819 kilowatts 1,132 kilowatts 
105 ares, 9 incan, ° 304 arc, 9 incan.^ 257 are, 482 32 c.p. glow 261 arc 
,00 190 1,200 
47,614 69,000 | 44.616 59,180 
48,800 83,800 26.500 43,300 
1,560 2,681” | 850 1,586 
Per kilow ber kilow Per kilow Per kilow 
Total. | plis teia : MMC | ATE | E Topal, kop al Total | M 
3.198.000 | £127 £198,000 | £739 {£142,000 | £167 £159.975 | £1150 
198,0C0 Ta 198,000 | 759 | 142,000 | 167 159,975 115:0 
156,900 101 189,763 | 708 | 119,651 | 141.0 129.651 83:6 
156,900 101 189,763 | 10:8 119.651 1410 129,651 93:6 
41100 | 263 8,237 307 22,349 29:3 30,324 219 
— —— — — | — — — -— — 
41,100 26:35 8,237 3:07 | 22,349 26:35 80,524 219 
16.120 103 22,520 840 | — — — — 
3,327? 2'13 5,339" 199 | | 9,352 11°0 13,292 9:59 
-— — 2,006 075 — — 1.475 1:06 
145,556 934 192,653 719 112,174 132°0 140,776 1(20 
39,832 25˙5 46,204 172 || 14,010 16:5 18,180 151 
57,037" 36˙6 75,536" 28:2 850,455 59:4 68,752 49:5 
45,946 29˙5 64,732 24 1 44.391 52˙2 50.507 36˙4 
2,741 1°76 6,182 | 230 3,319 391 3,339 2°41 
+ 11,343 1'28 — 2,890: 1:078 | 7477 +868 ! - 11.125? -802 
Total. Per unit sold Total. Per unit sold | Total. Per unit sold Total. Per unit sold 
£20,473 5'42d. | £26,117 | 4600d. | £16,025 3:922d. | £20,197 | 39584. 
15,799 4184. 18,698 | 3293d. | 10,959¢ | 2681d. | 14,7:8e 29004. 
681 O 180d. 875 O'154d. || 383 0:0944. 589 0:115d. 
3,651¢ | 09664. 6,501; 0-109d. | 4,646 111364. 4,733 0:9774. 
124 0:0534d. 34 | 0:006d. f 15 0'004d. 45 00C 8d. 
218 0:058d. 209 | 00374. | 22 0°C05d. 44 60084. 
£9,453 250d £13,481 | 2°374d. H £9,163 2:240d. | £10,477 2°053d. 
6,681 177d | 1725d. | 7.577 1:852d. 8,540 16740. 
5,731 152d. 8,048 | 141d. || 5810 109d, 6,860 I:344d. 
3,520 0°878d. 4,900 | 03644. | 2,622 0:642d. 3,798 0˙745d. 
277 0°073d. 564 0'064d. 1,000 0°245d. 920 0:180d. 
1,625 0:430d. 1,908 | 0°336d. | 969 0:257d. 1,081 0:2124. 
509 0:1354d. 875 | 0154d. ||| 718 0°176d. 1,062 0:208d. 
444 0*118d. 822 OTA. 813 Od. 402 0*059d. 
200 | 00534. 494 | 000874. | j „ e 
506 O134d, 9.28 0*163d. |! 1,454 0 3356d. 1,228 | 02414. 
458 0:095d. 623 | 0:110d. || E ‘2 00 | 2410 
148 00394. 306 | 0:054. |! 1,451 0 356d, 1,228 0:241 l. 
2,772 0733d. 3,082 | 0649d. | 1.586 (7388d. 1,937 0:380d. 
1,024 0:27 Id. 1,362 | O. 397 O- Od. 4173 0:09.34. 
1,749 04624. 2,330 O* 40d, | 1,189 291d. 1,464 O 287d. 
1,198 0:3174. 1,476 6:260d. |; 965 0:226 1. 1,225 | 0-240d. 
121 0:032d. 122 0:0214. | 44 0*011d. 85 0•017d. 
217 0 0574. 325 0:057d. 168 | OcA4lad. 95 | 0014. 
2134 | 0-056d. 397* | 00704. | 12/ | C0034. 617 C0124. 
mn bebe wen ebe wen ee wn. e 
£11,019 | 8527 | £12,636 14877 j £6,862 6:485 £9,720 | 769% 
3,000 2:32 2.006 1197 a ots 1.475 1.17% 
4,400 3:407 8400! 497% 27944 | 264% 3,010 | 285% 
3,8 2147. 4.402 2:607; 5,293 5117 4,017 | 5:187 
5,013 3:87 5,088 301% —892 | -037% 384 0:507; 
5,088 593% 2.916 172% 384 03063% 1,000% | 079% 
iti E -— E Nu: ey = | ae 
. ES ts 6 | € — - 
461% 51:6% | 67°27 519% 
£6. 1s. 24 £5. Os. 7d j| £10. 15s. 7d. £1. 11%. 2d. 
£13. 2s. 5d £9. 15s. 0d | . £18. 17s. 2d. £14. 11s. 5d. 
38. 104d 3s. 24d 6s. 11d. 4s. 10d. 
8s. 4d 6s. 21d. à; 12s. 11d. 9s. 31d. 
. 8s. 71d. s. 61d. i 7s. 2d. 6s. 10d. 
6d. max. to 41d. — [5d. (max.) 253. (min. y 414. 44d, 
1d. 134d. | 24d. 21d. 
44d. per unit. £23 per lamp, per ann. | £18 per are, fer ann. | £18 per arc, per ann. 


PORTSMOUTH.—REMARKS—a lo laps 
fund for the redemption of debt. b Treludes 
c locluides 

3,097 units. supplied by contract, 

expended. e Includes £144 in 1807 
| £124 in 1298 9 from sale of electricity under 

contract. f Law expenses, g Applied in 

aid of local rates, 


b ]n- | 


n Reduced to this kE 


inclusive charge on January 1, 1899. This includes attendance and carbons, &c. o The incandesceut lamps are of 25 c.p. each. 
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capital expenditure, and in 1898-9 8-7 units, whilst Bristol 
supplied no more than 6:3 units per £1 of total capital in 
1397-8 and 7:1 units in 1898-9. 

Comparing last year at Bristol with the preceding one it 
is to be noted that the business has expanded very well, the 
output having increased from 910,888 to 1,862,786 units 
sold, or by nearly 50 per cent.; 374 additional consumers 
have been secured, thus raising the total number to 1,000 
and the lamp connections from 47,614 to 69,000—an increase 
of 45 per cent., which betokens a flourishing current year. 

Modifications and reductions in the tariff have resulted in 
a fall in the total revenue from 5:42d. to 4:6d. The average 
price obtained from private consumers works out at 3:29d., 
per unit thus sold, while the average revenue obtained for 
the publie lighting was, inclusive of the charge of £928 for 
attendance, carbons, repairs, 4:59d., or for the supply of 
electricity 3:9d. per unit. 

The costs have been materially reduced over those of 
1897-5, and they are now, at 2°37d. per unit (inclusive of the 
costs of attendance on street lamps), very fairly representative 
of the average figure at the output in 1897-8. Being situated 
in the district affected by the coal strike last year, the price 
of coal over the year was, we are told, 154 per cent. higher 
than during the preceding year, yet it is to be noticed that 
fuel charge per unit has been sensibly reduced, and at 0:864d. 
per unit is close on a farthing per unit below the average in 
1897-8 at the output. Generating costs are also well below 
the previous year's average. 

As the result of the operations ihe working profit was 
£12,686, or 7:48 per cent. of the mean expended capital. Out 
of this and the previous year's. balance £2,006 was placed to 
the depreciation fund, £4,402 was paid in interest on loans, 
and £8,400 put aside for the repayment of the loans and to 
the sinking fund, leaving a balance, carried forward, of £2,916. 


Portsmouth Municipal Electric Supply Works. 

The Portsmouth undertaking still continues to make the 
excellent progress which has marked its career from the start. 

During the year, as a necessity of the increase in the 
business, the plant capacity has been increased by 536 kilo- 
watts, thus raising the generating capacity of the station to a 
total of 1,386 kilowatts. The output for the year exceeded 
that of the preceding year by about 25 per cent., having 
reached 1,224,949 units sold, of which 422,450 was supplied 
to the street arc lamps. The number of consumers has been 
swelled by 410, and now stands at 1,200, the equivalent lamp 
connections being 59,180 8 c.p. lamps. 

No alteration of the tariff has been made; the revenue, there- 
fore, remains practically constant, while the total costs have 
been reduced by about 0-2d., or to 2:05d. per unit. When it 
is considered that included in this figure for the costs is the 
charge of 024d. per unit attendance on 261 street arc lamps it 
is clear that these total costs are highly satisfactory. Omitting 
the public lighting charge, the total costs appear as 1°81d. 
per unit. Of the generating costs, which fairly represent the 
average, the wages at the station are, at 0:2d., very satisfactory. 

The working profit for the year is represented by £9,720, 
being 7:7 per cent. of the mean capital expended. This 
compares well with the 6:48 per cent. of the preceding year, 

For the first time a payment to & depreciation fund has 
been made; this has absorbed £1,475, £4,017 has been paid 
in interest, and £3,610 was allocated to the sinking fund, 
Maps now stands at £13,292, as available for the redemption 
of debt. 


The Lighting of New York City.—At the present time, 
according to a report drawn up by the Department of Public 
buildings, Lighting and Supplies, Greater New York has 
25,054 publie gas lamps, 1,415 naphtha lamps, 387 Welsbach 
naphthas, and 4,324 are lamps. There were about 155 miles 
of subways laid in 1898 for electric light and power, as well as 
for the telegraph and telephone companies, giving at the end 
of the year a total of 2,124 miles of subways in existence. The 
number of electric lights in the entire city on December 31st 
last was 809,896, of which all but 21,801 were incandescent 
lamps. 


TELEGRAPHS, TELEPHONES AND ELECTRIC 
LIGHTING IN JAPAN. 
(FROM OUR OWN CORRESPONDENT.) 
Tokio, June J. 
The following statistics relating to telegraphic, telephonic 
and electric lighting progress in Japan for the period 


1898-1897, will doubtless interest your readers, especially 
those who are engaged in Oriental trade :— 


Telegraphs. 
Year. Aerial line. Submarine cable. Telegraph offices. 
1893 25,580 miles. | 715 
1894 28,757 „ m | 759 
1895 $0,531 „ 417 knots, 784 
1896 38,580 „ 481 „ 1,113 
1897 45902 , | 1691 „ | 1,254 
Telephones. 
; Inter-urban | Exchanges and : 
Town. Urban lines. | e publi sed abate d | Subscribers, 
"akin socks 11,825 miles| 262 miles | 20 3,70 
Yokohama. 1,988 „ 196 „ 3 | 595 
Osaka ...... 1,789 „ E.u | 4 763 
8 | ae a 4 23838 
3 463 „ ED. x 4 | 210 
Nagoya has one exchange and Sakai two exchanges. The 
totals for the years 1895-1897 are as under :— 
1897 15,899 miles | 931 miles 38 5,526 
1896 6,502 „ - 25 8,232 
1895 4,970 , 420 „ 24 2,858 
Electric Laghting. 
] No. of | Miles of Street Con- Glow Paid-up capital 
iiie stations. lines. lamps. sumers. | lamps. in yen.* 
Tokio 4 398 127 3,614 37,369 1,700,000 
Shinagawa... 2 64 23 465 4,741 223,160 
Fukagawa .. 1 24 15 251 1,556 80,000 
Hachioji...... 2 18 60 80 246 30,000 
Yokohama... | 1 126 142 1,108 11,450 320, 000 
Kanagawa ... | 1 9 ee 145 794 45,000 | 
Hakone ...... 1 1 6 929 295 7,500 
NIERO: Louis | 1 9 47 149 253 25,000 
Mayebashi... | 2 20 57 303 580 | 27,966 
8 HEY 9 61 396 964 30,000 
Shizuoka... | 1 17 90 437 | 1,625) 40,000 
Hamamatsu. | 1 * mm 241 474 20,000 
Atami ...... | 1 3 11 75 409 15,000 
Nagoya 2 242 70 1,706 3,024 249,208 
Toyohashi 2 LT ‘ss 192 926 51,250 
Okasaki ...... 1 30 T 436 755 30,000 
Miyakawa Y 25 54 450 1,486 63,484 
3 1 12 43 520 861 37,500 
Yokkaiehi 1 8 4 272 87C 37,500 
R 1 15 357 1,134 30,000 
Niigata. 1 sh in ee | 49,450 
Fukushima 2 67 | 38 | 315 | 815| 45,000 
Sendai ...... 2 48 98 406 2,826 120,000 
Aomori 1 56 60 | 186 806 51,480 
Kióto asi 5 310 575 | 3,649 | 11,677 260,000 
O c se 3 425 229 | 6,966 35, 938 895,540 
Sakai 1 38 - 540 1,560 65,000 
N 1 13 86 361 921 50,000 
Wakavama 1 34 v 611 916 52,500 
Kobe . . 2 114 127 1,277 6,988 309,000 
Okayama 1 36 376 938 ,000 
Hiroshima ... 2 45 11 569 2077 90,000 
Onomichi ... 1 4 8 312 544 22,000 
Bakan......... 1 21 sc | 400 1,132 48,000 
Matsuye 1 16 3 3565 736 35,000 
Tokushima... 1 40 30 664 1,200 40,000 
Takamatsu... 1 16 85 3599 882 60,000 
Nagasaki 1 31 6 416 1,767 ,000 
Hakata ...... | 14 87 352 1,811 50,000 
Kumamoto.. 1 32 2 163 | 1,270 75,000 
Sapporo... .. | 1 18 152 ; 1,239 50,000 
( 1897 | 59 2,428 | 2,335 29,701 140.685 5,556,138 
Totals 1896 43 1,997 | 1,786 | 23,034 100,306 4,197,076 
1895 36 1,584 765 20,149 88,854 3,021,541 


* Calculated at 10 yen per £1 sterling. 
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TELEGRAPH RATES TO INDIA, &e. 


The Chancellor of the Exchequer, on Wednesday, received a deputation 
ef members of the House of Commons and others to discuss the question 
of telegraph rates to India and tho Colonies. 

Sir E. SASSOON, M.P., introduced the deputation, and said they were 
present to call attention to the telegraph tariff levied on messages to India 
and the Colonies and to all our different possessions and dependencies by 
the Eastern and Eastern Extension and the Indo-European Telegraph 
Cumpanics. It ecemed to those present with him that day that the time 
had arrived for some strenuous endeavour to be made with a view to see 
whether some relief from these heavy tariffs might be secured. He dis- 
chimed any intention to interfere with the vested rights of the cable 
companies as such, but the deputation took their stand upon the large 
subvention accorded to the companies by Her Majesty's Government and 
the substantial subsidies by the Australasian Governments, which 
differentiated the companies from purely private concerns, and the 
deputation therefore considered that when the direct welfare of large 
and growing communities was at variance with those semi-private 
rights publie interest, must prevail; but they did not agree with 
the apprehensions felt by the companies as to any ultimate loss 
accruing from a substantial reduction of the charges for telegrams. 
Official figures showed that while the number of Indian messages, upon 
which no reduction had been inade, remained practically stationary, the 
trans-ludian messages bad increased by nearly 60 per cent. While the 
net annual value of the Indian traffic showed au increase of only £18,000, 
the increase in the net annual yalue of the Australasian traffic was £300,000, 
He believed the Indian Government and the Post Oflice were substan- 
tially in agreement on this subject, and, if he was not mistaken, Lord 
Curzon had gone to the length of recommending the adoption of an 
alternative route. They asked that the Government should grant them a 
commision with the object of investigating the whole of the circumstances 
of the operation of the telegraph companies’ system, with wide powers, 
and with instructions to report fully as to the modifications or adjust- 
ments considered necessary. A select committee could enquire into this 
question and into alternative routes. 

Mr. PROVAND, M. P., said all business with the East was now done by 
telez aph, and cheap telegraphy for the business of this country was as 
necessary as cheap postage and carriage. 

The CHANCELLOR of the EXCHEQUER: I understood that the 
main object you had in view was really to ventilate this question of 
reduced rates rather than to elicit any particular reply from me. 1 have 
not the necessary knowledge nor the right to express the views generally 
ef the Government iu this matter. But I may say that, while I agree 
with your general proposition that the rates between England and India 
at the present moment are unduly onerous, I am very far from 
alupting the view of those who desire to enable merchants to send 
telegrams to the end of the earth at the cost of the British taxpayer. 
That is not a proposition that I am at all prepared to subscribe to. Iam 
eutirely opposed to the ideas of those who desire to substitute a general 
aystem of Government telegraphs all over the world for the present system. 
I have not been indisposed to incur corsiderable liability in a case of that 
kind—the Pacific cable; but I hope the Pacific cable, if established, will 
not be worked at a loss. With regard to Indian rates, you are aware 
that three years ago an attempt was made by the Post Office to 
vbiain a reduction of these rates in conjunction with the Indian 
Government, the Indo-European Telegraph Co. and the Eastern Tele- 
graph Co. That was, I think, defeated by the opposition of the Eastern 

Cumpany. We are unable, at least so I am informed, to compel the 
companies at the present moment to vary their charges, and 1 think you 
will see that the present is hardly the moment when the Eastern Company 
would be likely to alter the answer given in 1896. We should be in a 
very great difficulty if we attempted to bargain either with the Eastern or 
the Indo-European Company on the basis of a subsidy from Parliament for 
a reduction of rates. To ask the taxpayers of this country to assume a 
considerable annual burden in order possibly to increase or even maintain 
the profits made by the companies would, I think, be a proposition that 
Parliament would not be likely to adopt. I will carefully consider what 
ycu have placed before me, and I am disposed to admit that, at any rate with 
regard to India, there is a considerable grievance in the cost of telegraphic 
ecinmunication, and whether by a Royal Commission or by a Committee 
uf the House of Commons, or with the action of the Post Office and the 
Judian Government to fill up gaps between the different systems are points 
which I will bring to the attention of my colleagues. 


mapa 


The following letter has been sent to the Press by the Eastern Telegraph 
Co. in connection with the above deputation :— 


“With reference to the deputztion which waited upon the Chancellor of 

he Exchequer on the 12th inst. in respect to cable rates, and to the 

comments in the publie press on what passed, I deem it my duty to deny 

that the Eastern Telegraph Companies offer a persistent opposition to 
reaeonable demands for deductions in the telegraph charges. 

For instance, the rates to Australia were lowered in 1891 under agree- 
ments with the Austrahan Governments, and were raised to the existing 
charges in 1893 at the distinct demand of those Governments, while the 
general rates to the Far East were largely reduced in 1896 and 1897. 

* With respect to India, the Eastern Company has already intimated to 
the Chambers of Commerce that itis prepared to negotiate fora reduction of 
the Indian rate, and has good reason to believe that negotiations with that 
object will soon be commenced between the India Office and the company, 

There are also other points alluded to at the deputation which are open 
to effective replies from the point of view of the company, but these can 
best be dealt with at the half-yearly meeting of the Eastern Company on 

the 20th inst. (Signed ) TWEEDDALE, Chairman.” 
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AMERICAN NOTES. 


(FROM OUB OWN CORRESPONDENT.) 


New Yomz, June. 

The Carty Bridging Bell Patent.—The United States Circuit 
Court of Appeals for the Third District has sustained the 
decision of the lower court, upholding the Carty Bridging Bell 
Patent for telephones in the suit of the Western Electric Co. 
against the Milheim Electric Telephone Co., et al. The patent 
in question is No. 449,106, granted to John J. Carty, on 
March 31, 1591, and relates broadly to bridging bell methods 
for enabling better telephonic transmission of speech on a 
party line by placing the apparatus in parallel as contrasted 
with the previous method of series arrangement for call 
generator, call bell, magnets, &e. The opinion of the Court 
states that so far as the record shows there was no anticipa- 
tion of this device. All the elements of combination had been 
used before, and the functions of each were well known in the 
art, but it does not appear that they had ever been similarly 
specifically combined for effecting the purpose here obtained. 
The grantofthe patent carries with it the presumption of patent 
ability, and this presumption has been strengthened by the 
general acceptance of the device, the acquiescence of those 
skilled in the art and their willingness to accept licences 
thereunder. *'' We have considered the questions of prior 
publication and anticipation,” the opinion states: The 
difference between the patent in suit and those cited as most 
nearly approaching the Carty device have been fully and 
particularly set out in the opinion of the learned judge below. 
We fully concur in his conclusions and refrain from drawing 
the distinctions lest we shall but repeat what he has so clearly 
expressed. Infringement is charged in the bill and not denied, 
except in the unverified answer. Complainant’s witness after 
examination of defendant’s system testified that it was 
constructed and organised completely in accordance with the 
instructions contained in the patent in suit. ‘Though these 
facts were peculiarly within their own knowledge, thu 
defendants offered no contradictory evidence bearing on the 
question.” The judges state that it is their opinion that the 
patent is valid and infringed, and affirm the decree of the 
court below. 


The Electric Storage Battery Co.—The annual report of the 
Electrice Storage Battery Co., of Philadelphia, shows an active 
condition of business in that field. The sales for the year 
1898 were $1,310,987.46 as against $1,026,925.65 for the year 
previous. The total horse-power capacity sold from the 
beginning of the company's business until May 81, 1898, 
amounted to 65,000 m.r. hours; and to May 31, 1899, they 
amount to 149,000 R.. hours, being an increase of 129:28 
per cent. over all preceding periods combined. The report 
also gives an account of the cperation of the company in 
connection with the automobile business. By reason of these 
operations, the company owns to-day Paths of the automobile 
business, as controlled by the Electric Vehicle Co. and the 
Columbia Automobile Co., the Electrie Storage Battery Co. 
owning about $4,000,000 of the stock of the former company, 
or one-third of the total issue, and has a half interest in the 
Columbia Automobile Co. The two vehicle companies have 
united their patents and organised & manufacturing company 


| called the Columbia and Electric Vehicle Co., which manu- 


factures the entire product with the exception of the storage 
batteries, which will be furnished by the Columbia Automobile 
Co. The entire product of this manufacturing company will 
be purchased by the Electric Vehicle Co., and sold by it to the 
various electric vehicle transportation companies now organised 
and being organised throughout the country. 


An Automobile Club.—Dr. Whitney Lyon and a number of 
gentlemen in New York eity have taken steps to organise an 
automobile elub which shall act as a representative and 
authoritative body. Ata recent meeting held in this city a 
committee was appointed to draft a constitution and byeluws, 
and report at the next meeting. The name proposed is the 
Automobile Club of America, and ono idea is to put it in touch 
with kindred organisations In France and England. 


A New Edison Lamp.—On June 6th, Mr. Thomas A. 
Edison was granted letters patent for an improved incan- 
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descent lamp filament of high resistance for use on high- 
tension circuits. The filament consists of a highly 
refractory, porous, non-conducting material of & rare oxide ; 
incorporated in the body thereof are isolated particles of 
carbon, botween which are spark gaps whereby high-tension 
currents, either alternating, continuous or intermittent, will 
be conducted from particle to particle of the carbon and thus 
raise the filament to incandescence. As the filament is of a 
highly refractory non-conducting porous material, the interior 
will be subjected to the effect of the vacuum in the globe, 
which will assist in the conduction of the current 
through the carbon particles. The highly refractory 
material consists of an oxide or oxides of the rare earths, 
such as oxide of zirconium or thorium. In order to provide 
an exterior surface for the filament which will radiate 
light, it is momentarily dipped in the salt of the oxide, 
such as the acetate, which will leave no carbon upon 
carbonisation, and provide a white radiating surface. In 
making the filament a compound such as a solution of sugar, 
asphalt, or a tartrate of the oxide itself, is mixed with the 
refractory material, a residue of carbon thus resulting upon 
carbonisation. The mixture is forced by heavy pressure 
through a small opening and guided to form a filament of the 
desired cross section, which is then bent into proper shape, 
carefully dried and carbonised. Owing to its high resistance, 
a voltage of several hundred is necessary in operation. The 
filament may also be formed by soaking threads of cotton in 
tle salt of the oxide, such as acetate, and carbonised to form 
a deposit of the oxide thereon; then resoaked and reheated 
successively until the desired quantity of oxide has been 
deposited, after which the filament may be soaked in the 
carbonising substance ; after being dried it is dipped in a 
solution of a salt of the oxide of a rare earth, such as zirconia 
or thorium, preferably an acetate of such oxide, to form the 
white radiating coating desired. 

A Statue of Benjamin Franklin.—On June 14th a bronze 
statue of Benjamin Franklin was unveiled in Philadelphia, a 
large number of prominent citizens and invited guests from 
other cities being present. The statue was given to the city 
by a prominent citizen of Philadelphia, and the presentation 
ceremonies were conducted under the auspices of the Franklin 
Institute aud several other scientific bodies which Franklin 
had either organised or was in some way connected with their 
work. The statue was unveiled by Miss Margaret Bache, a 
descendant of Franklin. The Hon. James N. Beck delivered the 
oration. He referred to the early life of Franklin, his arrival 
in Philadelphia, the numerous activities in which he engaged, 
and the aspect and condition of the city 175 years ago. He 
suggested that as the great exposition in Paris was soon to be 
opened, a replica of the statue be made, and as a mark of 
lasting goodwill, and in memory of the courtesy and gift made 
to Philadelphia at the time of the Centennial Exposition, it 
be sent to Paris. Mayor Quincy, of Boston, also delivered an 
address. He referred to Boston as Franklin’s birthplace, and 
said the sum that the great philosopher had left at his death 
had now reached $300,000, and the manner of disposing it 
was being considered. In the presentation speech, Post- 
master-General Charles Emory Smith, in referring to 
Franklin, stated that he was the founder of the nation and 
.& citizen of the globe. In many-sided greatness he was the 
foremost man of the new nation." Mr. Smith also referred to 
the various societies with which Franklin was associated, and 
his achievements in politics, philosophy and science. 


Offer of a Million Dollars for a Telephone Repeater.— 
President Charles J. Glidden, of the Erie Telephone and 
Telegraph Co., which operates telephone systems in various 
parts of the country, and is one of the largest licensees 
of the Bell Telephone Co., made a direct offer to pay one 
million dollars for a telephone repeater which shall be as 
efficient in telephony as the telegraph repeater is in 
telegraphy. In reference to the development of the long- 
distance telephone service in this country, Mr. Glidden said 
that a circuit which would permit of a direct connection 
between New York and San Francisco would require copper 
wire at least as larva as an ordinary broom handle. In the 
present circumstances he could not see where there is room 


for any phenomenal development in the telephone system. 
If someone would invent a telephone repeater corresponding 
to the telegraph repeater or a telephone quadruplex corres- 
ponding to the telegraph quadruplex, it would revolutionise 
the telephone business and cut the rate in two for long- 
distance service. Copper wires would not be necessary then 
and the reduction in the cost of maintaining the lines would 
be enormous. He closed his remarks with an offer of one 
million dollars for either one of these inventions. 

A New Primary Battery.—At the last meeting of the 
Franklin Institute at Philadelphia, a Paper was read 
describing a new primary battery of the open-circuit type. 
The positive element is of amalgamated zinc and the negative 
element of hard lead, surrounded by a mass of specially 
prepared lead peroxide. The electrolyte is dilute sulphuric 
acid, one part to six parts of water. The E. u. r. of this 
cell is from 2:4 to 2:5 volts, the average being 2:45 volts. 
The internal resistance averages 0'15 ohm, and on short 
circuit the current is about 16 amperes. The negative 
element is in the form of a round stick about din. 
long by 1Zin. in diameter, and is made by compressing 
in a special machine a mass of lead peroxide around 
a simple conductor of hard lead that has previously 
been treated in a way that prevents sulphating. The zinc 
element is cast in the form of a cup, the electrode being 
imbedded in the interior. Within the cup and around the 
copper wire enough melted zinc amalgam is poured to com- 
pletely fill it. This amalgam, when cold, is perfectly solid, and 
no free mercury is visible, yet the mercury in the amalgam is 
stated to be almost instantly available when it comes in 
contact with the exciting fluid. When the zinc is placed in 
the dilute acid the first action takes place on the surface of 
the amalgam, the zinc of the amalgam is dissolved, and a 
minute quantity of the mercury is liberated, which, in a very 
short time, spreads itself over the surface of the element. 


PARLIAMENTARY INTELLIGENCE. 


THE CITY OF LONDON LIGHTING ORDER. 


A Select Committee of the House of Commons, appointed to consider 
the grantin: of the Provisional Order for the supply of electric current 
within the City of London, one to the Charing Cross and Strand Electricity 
Supply Corporation, held its concluding sitting on Friday, last week. 

Mr. LITTLER, Q.C., who represented the City Corporation, said that 
when the electric light was first introduced into tbe City the City 
authorities protected themselves to some extent in the contract, and now 
the question was whether the threatened competition was reasonable and 
right. The position of the City Corporation was that of having originally 
assented to and assisted the City of London Electric Lighting Co. to 
obtain their powera, but they felt they had a very great deal to complain 
of with regard t» the conduct of the company. The Corporation absolutely 
disputed that, having putin the contract with the City Company the words 
as to exclusive supply, they were prevented, hereafter, on due cause being 
shown, from taking such steps as they thought fit. Undcubtedly the 
Corporation had entered into the contract, but they were advised that that 
contract was void, while, on the other band, the company were advised 
that it was binding. The Corporation therefore felt great dithculty ia 
holding the scales perfectly fairly an: justly between the company and the 
consumers and between the company and the Corporation ; also in taking 
any action at the present moment, because the decision as to the contract 
would guide the Corporation in the way they dealt with the company. 
The Corporation did not feel themselves free to act until the validity of 
the agreement had been decided bya court of law. Although the Corporation 
were advised that the contract with the City Company was bad, that 
would not preclude the Corporation, if they thought it right, froun 
entering into some new arrangement with the company that would he 
satisfactory to the publie. He dil not say the Corporation would or 
would not become a competing authority ; but they did object to any 
other company coming in. The Corporation were clearly of opinion that 
if there were to be another body supplying electricity in the City it ought 
to be and must be the City Corporation, and so long as that was their 
view they could do nothing to assist the introduction of another competing 
company. Therefore they asked that the Order now asked for should not 
be allowed. 

Mr. PEMBER, Q.C., for the Charing Cross Company, said his clients 
were ready to supply, aud must supply if they supplied at all, under the 
terms of the Order, at 5d. and 4d. fur domestic lighting purposes That, 
having regard to the present prices charged in the City—and they would 
recollect the City Company said they could not possibly supply at less thau 
6d.— was a boon to consumers which Parliament could net well refuse. 
The essence of the Eleetrie Lighting Acts was competition, and there was, 
therefore, ample ground fer the order being allowed to proceed. 
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Sir COURTENAY BOYLE said the evidence before him, when he was 


considering the application for the present Provisional Order on the point of 
competition, was very strong, and convinced him that in the interests of 


consumers in the City competition was desirable. The Board of Trade had 
always hesitated before dispensing with the consent of the local authoritiea 
to the granting of a Provisional Order, but they had done it in a number 
of instances, and in the present case they thought the reasons so strong 
that they decided to diepense with the consent of the City authorities. 

After a brief consultation, the CHAIRMAN announced that the Com- 
mittee held the view that the Order should be confirmed. 


LEGAL INTELLIGENCE. 


Mercantile Publishing Syndicate (Limited) v. Western Union 
Telegraph Co., &c. 


An action was heard in the Queen's Bench, on Monday, by Mr. Justice 
Ridley, in which the Western Union Telegraph Co. was sued to deliver up 
to the plaintiffs all copies of the '* Western Union Telegraph Code and 
International Cable Directory, a publication, it was stated, which 
infringed the plaintiffs’ copyright in a book called Broomhall’s 
C omprehensive Cypher Code.” Plaintiffs alleged that the Western Union 
Co, had imported into the United Kingdom copies of the alleged infringe- 
ment. The company, however, denied that they were the proprietors of 
the publication or that they had imported the book into this country, and 
denied also that the book was an infringement of plaintiffs’ copyright. 

During the hearing of the case a consultation between counsel took place, 
and it was announced that a settlement had been arrived at. 

Mr. ENGLISH HARRISON, Q.C., for the Western Union Co., said that 
the codes complained of were made in America at a large expense, but it 
appeared from plaintiffs’ statement of claim that someone or other of the 
compilers had copied part of the plaintiffs’ code. He therefore, on behalf 
of the Western Union Co., submitted to an injunction with the usual 
penalties, 

Order accordingly. 


Chamberlain and Hookham v. the Mayor and Corporation 

of Bradford. 

In the Chancery Division on Tuesday Mr. Justice Kekewich granted an 
application that the hearing of this action should not be taken before the 
Long Vacation. The action is brought on the ground of alleged infringe- 
ment of the Hookham meter patents, and asks for damages. ; 


TRADE NOTES AND NOTICES. 


Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week. | 


. «NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 


streel, London 
NOW READY. 

“The Electrician” Electrical Trades’ Directory and Hand- 
book for 1899.— The Second Edition of the „Big Blue Book for 
1899 is now ready. The volume contairs the large Sheet Tables 
of Electricity Supply Stations and Electric Railways and Tramways. 
The price of the Directory and Handbook remains the same—10s., 
post free 108. 9d. ; abroad, post free, 128. (United States 13s. 64.). 


“Etzornio Morva Powsn," by Albion T. Snell, contains the 
latest information respecting the application of 5 to minin 
and general power transmission purposes, in which the author has ha 
much experience, Price 10s. 6d., post free; abroad, 11s. 


LABORATORY Noras AND Forms.”—With the above title we have ready 
the New Edition of & set of 40 Elementary and Advanced Exercises for 
De in Electrical l classes. ese have been prepared by 
.J. A. Fleming, and will be found of d service to Teachers, Demon- 
and Studente The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 3a. 6d. per 
dozen net; in sets of any three, 1s. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 5s. 6d. net. e complete 
10 of Twenty Elementary and Twenty Advanced Exercises are price 
EM ed. net; or in handy portfolio, price 128. net; or bound in strong 
oth case. price 12s. 6d. net. Strong portfolios can be had, price 18. each, 
HOW READY.—The cheaper edition of Dr. J. A. Fleming’s ** Electrical 
Laboratory Notes and Forms.” These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
pm throughout the country. 'The demand for the original set of these 
otes and Forms has led to a request for a cheaper set for use at the day 

and evening classes at many of the technical institutes. These new Fo 
ji 8 only from 111 higher priced 5 printed on smaller mi 

3 with less space for ta records, are issued at 

the price of the original set, ix 


Ram. 
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" ErLEorRICAL TESTING FoR TELEGRAPH ENGINEEBS."— By J. Elton 
Young, M. L E. E. The scope of the book aims at Sube, fe fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 
proaenson of the theory of testing as applied to electrical linea in general. 

my 8vo, fully illustrated. 10s. 6d., post free; abroad 11s. 

"Tum STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING.”—A now work 
by Messrs, H. K. O. Fisher and J. O. H. Darby, with the above title, is 
now ready, price 6s. net ; abroad, 6s. Sd. This work is intended to serve as a 
guide to o tors already in the telegraph service, and to those who desire 
bo enter that service, e great cable vompanies now insist that their 
operators and . 8 M ein certain examinations in electrioal 
subjects. The book is very fully illustrated. Second Edition now ready. 

Drum ABMATURES AND COMMUTATORSB," by Mr. F. Marten Wey mouth, 
also ready. Price 7s. 6d. ; abroad, 88. Prospeotus on application. 

" SUBMARINE OABLE-LAYING AND RuPAIRING."—By H. D, Wilki 
M. I. H. E., &o., fully illustrated; price 12s. d. mu 

"PhRAOTICAL NoTuS FOR ELRBOTRICAL STUDENTS.”—By M " ; 
Kennelly and H. D. Wilkinson, Price 68. 6d., post ioa. ee 

'" ELmorgo-OHEMISTRY."—By Dr. G. Gore. Third Edition. 
post free, ' 

"WIRELESS TELEGRAPHY: SIGNALLING AOBOSS SPAOB WITHOUT WIRES 
BY ELEOTRIO WaAvzs."—By Dr. O. J. Lodge, with many o iginal illust 
tioas. New and Enlarged Edition in the pos C ixi 

*“ELRCTROMAGNETIO THkonY."—By Oliver Heaviside. Vol. I., 128. 6d. : 
Vol. II., just published, price 12s. od. uid E 

"THE INCANDESCENT LAMP AND ITs MANUFACTURE.”—By Mr. Gilbert S. 
Price 7s. 6d., post free. 

„TAU STEAM ENGINE INDICATOR AND INDICATOR DIAGBAMB,."—Edited 
and enlarged by W. Worby Beaumont. Price 38. 6d., post free. ii 

‘t THE ART OF ELEOTROLYTIO SEPARATION OF METALS.”—A d i 
of Dr. Gore's book is now ready, price 108. 6d., post free. "eA 

„Tm MANUFACTURE or ErzOTRIO LiGHT CARBONS."— A Practical 
Guide to the establishment of à Carbon Manufactory. Fully illustrated, 
price 18. 6d. ; post free, ls. 9d. 

"Tum BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEARBOH, 1396-97." 
A valuable, up-to-date COT as Being an attempt to classify tle 
data relating to X-Ray work. This work contains a quantity of generel 
as well as special information bearing upon the whole subject of electric] 
discharge research. Price 5s., post free. 

% LOCALISATION OF FaurTS IN ELEOTRIO Lieut Marns.”—By F. C. 
Raphael. Prioe 5s., post free. 

„ ELECTRIOAL ENGINEERING FORMULA,” a pocket-book, by Messrs, W. 
Geipel and H. M. Kilgour; price 7s. 6d.; by post, 78. 9d. ; abroad, 8a. 
New Edition in the press. 

„TE ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D. So., F. R. S. New Edition. Price 12s. 6d., post free. 
Vol. II., price 128. 6d. post free, is also ready. 

*' ELEOTRIO LAMPS AND ELEOTBIO Licatina,” by Prof. J. A. Flemir g 
M. A., D. So., F. R. S., is handsomely bound, and full of original illustra- 
tions, designs, initiale, &e. New Edition in the press. 

"Tum ELEOTRICIAN" PRIMERS,.—In Two Volumes. Vol. I., Theory 
Vol. IL, Practice. Price, stout paper cover, 28. 2d. each, post free ; oloth 
2s. 9d. Single Primers, 8d. each, post free. 

" Morva PowER AND GEARING FOR ELEOTRICAL MAOHINERY."— By 
mone" Carter, O. E., M. I. E. E. Prioe 13s. 6d., post free; abroad 


'" ABMATURE WINDINGS OF ETTOrRIO MaoHiNES."—By H. F. Parshall 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Ediron 
and General Electrio Companies of America, and is intended to serve as a 
working treatise on d o design. Large 4to, 870 pages, 140 full-page 
illustrations and 65 -page tables, 80s., post free. | 


TENDERS INVITED. 

The Corporation of Glasgow invite tenders for the supply of con- 
centric and single lead-covered main cables, insulated with paper or 
fibre impregnated with oil, bitumen, or other substance impervious 
to moisture. The specifications, &c., may be had on application to 
Mr. W. A. Chamen, chief engineer, 75, Waterloo-street, Glasgow, 
and tenders have to be sent in to the town clerk (SirJ. D. Marwick) 
not later than. Monday, 31st current. An adwertisement elsewhere 
gives further particulars, 

The Glasgow Corporation invite tenders for the supply and erection 
of :—(1) boilers ; (2) steam engines (main and auxiliary); (3) three- 
pae generatore, continuous-current generators, rotary converters, 

oosters, and static transformers ; (4) surface condenser, feed pumps, 
circulating pumps, and air pumps. Specifications, &c., can be obtained 
on application to Mr. John Youug, general manager of the Cor- 
EN. Tramways, 88, Renfield-street. Tenders to the town clerk 


‘Price 2a., 


Sir J. D. Marwick), City-chambers, Glasgow, not later than Saturday, 
uly 22. Further particulars are given in an advertisement. 

The Glasgow Corporation also invite tenders for the supply of 80 
electric tramcar bodies. Tenders to the town clerk (Sir J. D. 
Marwick), City-chambers, Glasgow, by July 22. 

The Vestry of St. Mary, Battersea (London) invite tenders for the 
supply and erection of an overhead travelling (hand or electric) crane, 
and storage battery. An advertisement contains further particulars 
and general conditions, specifications, &c., can be obtained from the 
Vestry clerk (Mr. W. Marcus Wilkins), Municipal-buildings, Laven- 
der-hill, London, S.W. Specifications and drawings can also be seen 
at (but not obtained from) the office of Prof. Alex. D. W. Kennedy, 
17, Victoria-street, Westminster, London, S.W. Tenders must 
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be delivered to Mr. Wilkins, on or before noon of Thursday, 
August 31st. - 

The Edinburgh Town Council invite tenders for coal measuring 
gear for their Macdonald-road station and for extensions to shafting 
for driving mechanical stokers, and for coal measuring gear at the 
Dewar-place station. Copies of specifications, &c., can be obtained 
from the resident engineer (Mr. F. A. Newington), Dewar- place, and 
specifications and drawings may be seen at (but not obtained from) 
the ollice of Prof. A. B. W. Kennedy, 17, Victoria-street, London, 
S.W. An advertisement contains further particulars, Tenders to 
the town clerk (Mr. Thomas Hunter, W. S.), City-chambers, Edin- 
burgh, not later than July 31. 

The Edinburgh Corporation invite tenders for installing the electric 
light at the Central Fire Station, Lauriston. Tenders to Mr. Thos. 
Hunter, W.S., town clerk, City-chambers, Edinburgh, by July 18. 


In an advertisement on another page the Secretary of State for 
War notifies that tenders for specific quantities of certain articles 
(set out in the advertisement) will probably be invited from time to 
time during the next 12 months, Only firms whose names are 
already on the War Oftice list can tender for these goods, and manu- 
facturers on the list are invited to communicate with Mr. A. Major, 
director of ariny contracts, War Office, London, S.W. 

The Brighouse Town Council invite tenders for the supply of 4 
complete electric lighting plant for the sewage disposal works at 
Cooper Bridge. Tenders to the town clerk (Mr. James Parkinson), 
Municipal Offices, Brighouse, Yorks, by noon of July 22. An adver- 
tisement contains further particulars. 


The Birkdale District Council invite tenders for the transfer of 
their electric lighting order (1898). An advertisement contains 
further particulars, and tenders must be lodged with the clerk (Mr. 
John Smallshaw), Town Hall, Birkdale, not later than 19th Aug. 


The Visitors’ committee of the North Wales Counties Lunatic 
Asylum, Denbigh, invite tenders for the supply and erection of: 
(1) engines, dynamos, switchboard, injector, piping and foundations; 
and (2) wiring of buildings. Tenders to clerk to visitors (Mr. Wm. 
Barker), Denbigh, by noon, Aug. 1. 


The Nelson Health committee invite tenders for the supply and 
fixing of a lightning conductor to the chimney at their refuse 
destructor works. Tenders (addressed to chairman of committee), to 
the Town Hall, Nelson, by 24th inst. 


The Council of the County Borough of Brighton invite tenders 
for the supply and erection of cast-iron water tanks at their electricity 
works, North-road. Tenders to town clerk (Mr. Francis J. Tillstone), 
Town Hall, Brighton, before 10 a.m. of 17th inst. 


The Salford Corporation invite tenders for the supply and erection 
of eight 750 kilowatt continuous-current steam dynamos, Tenders 
to Mr. L. C. Evans (town clerk), by Aug. 8. 

The Salford Corporation invite tenders for a sample tramcar. 
Plans and specification, &c., can be obtained at the borough engineer's 
office. Tenders (addressed chairman Tramways committee) to 
Mr. L. C. Evans, town clerk, by 4 p.m. of July 18. 


The Salford School Doard invite tenders for the electric lighting of 
their new schools in Langworthy-road, Seedley, Pendleton. "Tenders 
(addressed to the chairman of the Board) by noon of 17th inst. 


The Hastings Corporation invite tenders for the supply and laying 
of high and low-tension cables, &c. Tenders to the town clerk 
(Mr. Ben F. Meadows), Town Hall, Hastings, by noon of 25th inst. 

The Sunderland Corporation invite tenders for (a) permanent way, 
(b) overhead construction, and (c) car bodies and trucks. Tenders 
(addressed chairman of Tramways committee, Town Hall, Sunder- 
land) must be delivered at the oflice of the town clerk (Mr. Fras. M, 
Bowey) by noon of 24th iust. 

The Wallasey District Council invite tenders for the supply and 
erection of a 300-kilowatt alternator with engine combined. "l'enders 
to clerk of Council (Mr. H. W. Cook), Public Otlices, Egremont, 
Cheshire, by July 20. 

The Wallasey District Council also invite tenders for the supply 
and delivery of transformers. Tenders to Mr. Cook by July 20. 


The Warrington Corporation invite tenders for :—(«) Water- 
tube boilers for use in connection with destructors, economisers and 
pumps; (ò) vl A e engines and direct-coupled continuous- 
current dynamos, balancers and boosters; (c) jet condensing plant, 
with circulating water pumps, &c. ; (d) steam exhaust and feed pipe 
work; (e) overhead crane ; (f) switchboard and connections; (g) 
storage battery ; (2) underground mains and stoneware conduits and 
boxes; (i) arc lamps and posts. Tenders (addressed chairman of 
Electric Lighting committee) to the offices of Mr. J. Lyon Whittle, 
Town Hall, Warrington, by noon, July 18. 

The Gas and Electric Light committee of Burton-on-Trent invite 
offers for a quantity of high-tension india-rubber insulated cables, 
varying from 37/14 to 19/18. The cables can be seen on application 
to Mr. F. L. Ramsden, manager and engineer, Gas and Electric Light 
Works, Burton-upon-Trent. 


The Halifax Corporation require a steam dynamo. Tenders to 
electrical engineer, bv 19th inst. 

Tenders are invited for the electric lighting of the 7/apton town. 
ship from Sept. 1, 1899, to April 30, 1900. "Tenders to clerk to 
Parish Counci, 23, St. Anne's-terrace, Padiham, by 31st inst. 

The Parton-upon-Irwell Guardians invite tenders for electric light- 
ing plant. Tenders to clerk, Green-lane, Patricroft, by 1sth inst. 


Tenders are invited for renewal and reconstruction of permanent 
way, &c., of Perth-road and Lochee-road tramway routes, Dundee, 
Tenders to borough engineer by 19th inst. 


Tenders are invited for the supply of necessary plant for the elec. 
tric lighting of Annficld Plain, Durham. Tenders to clerk by noon 
of 18th inst. 

By a proclamation of the Municipal Council of Praia, St. Jago, 
Cape Verde Islands, dated May 20, tenders are invited for the electric 
lighting of the town on conditions, full particulars of which may 
be seen at the oflices of Senor J. A. de Breto Bastos, Secretary of the 
Municipal Chamber, Praia, or at Lisbon at the otlices of A. de Assis 
Camillo, 121, Hua dos Retrozeiros. (A copy of the proclamation, 
in Portuguese with the English translation can be seen at the 
offices of The Electrician, or typewritten copies of the translation 
will be supplied.) "Tenders have to be sent in to the Council 
within 180 days of the publication of this notice in the Govern- 
ment Gazette in Lisbon, and tenders will be opened by the Council 
at Praia on January 31, 1900. (For further particulars sce our issue 
of July 7.) 

Tenders are invited until the 23rd inst. by the municipal 


| authorities of Wuhora (Albacete), Spain, for the concession for the 


electric lighting of the town.  Tendera to el Secretario del 


Ayuntamiento. 
The Ministeriode Marina, Madrid, invites tenders until the 31st inst. 
for the supply of electric lighting plant, at the floating naval school. 


TENDERS RECEIVED AND ACCEPTED. 

At Wednesday's meeting of the Hackney (London) Vestry the 
Electric Lighting committee brought up a full report from their 
consulting engineer (Mr. Robert Hammond) upon the tenders 
recently received for the first instalment of the mains to be laid 
under their provisional order. It was reported that on the tender: 
being opened it was found that Messrs. Siemens Bros and €». 
declined to conform to the rate of wages clause, and, therefore, their 
tender was not handed to the consulting engineer for analysis. 
Schedule rates were submitted by each tenderer, and, in order te 
compare the various tenders, Mr. Hammond set out in his report 
details of the lengths that would probably be required for each class 
of troughing, trenching, Ke. For the cable he mae use of the 
lengths set forth in the specification, the result being that the tenders 
worked out as under :— 

Trenching Troughing 


and boxes. and cable. Boxes. Total. 
British Insulated Wire Co. £14,692 .. £48,921 ... £2,961 .. £66,511 
Callender Co.................. 10,892 54,055 ... 2,416 67,353 
Western Electric Co 9.871 53,144 2,489 70,504 
W. T. Glover and Co. ...... 12,423 54,585 ... 5,099 71.907 
W. T. Henley's Co. ......... 16,864 .. 58,586 2,446 77.895 
Reid Br. vasuisace et 135,852 (only) 


As the amount of the capital expenditure to be incurred was limited 
to £60,000, a comparison of the tenders, reduced in proportion to 
this figure, was made as follows :— 
British Insulated Wire Co. 460.000 
Callender Co. 4 50,770 
Western Electrie Co. 63,600 
The consulting engineer, in conclusion, reports: “ Considering the 
magnitude of the work, the figures are remarkably close together, 
but the final choice rests between the two lowest, viz., the British 
Insulated Wire Co. and the Callender Co." The committee, there- 
fore, considered these two tenders, and recommended that the tenter 
of the British Insulated Wire Co. be accepted. This recommendation 
was adopted by the Vestry on Wednesday. 

The fullowing tenders have been accepted by the Crewe Council 
for the supply of electric lighting plant, &e. :— 


se... £64,880 
70.280 


W. T. Glover and Co. 
W. T. Henley's Co. ......... 


J. Matthews, buildings EE 26.085 17 0 
Mather and Platt, engines and dynamos 5.150 0 0 
Yates and Thom, boil ers een oe 63.250 0 0 


W. T. Henley's Telegraph Works Co., mains, &c,... 6,921 12 7 

The Sheffield Electric Light committee have accepted the tender 
of Messrs. S. Z. de Ferranti (Limited) for switchboard extensions, 
at £1,504, 

The Poplar (London) District Board of Works have accepted 
Messrs. Mather and Platt’s tender for the supply of generating plant 
for their electricity supply works. The Electric Lighting committee 
recommended the acceptance of the tender of Messrs, Crompton and 
Co., but as it was alleged that this firm did not pay trade union rate 
of waves, the Council gave the contract to Messrs. Mather and Platt. 

The following tenders have been accepted by the Darlington Town 
Council in connection with their electric lighting scheme :— 
R. Blackett and Sons, excavators’, bricklayers’, carpenters’ work, 


THE ELECTRICIAN, JULY 14, 1899. 


421 


&c. ; T. Lishman, plumbers’ and glaziers’ work; R. Taylor and Son, 
boilers ; Ernest Scott and Mountain, steam engines; Cox-Walkers, 
switchboard ; Callender Co., mains ; D. P. Battery Co., batteries. 

The Oldbam Corporation have placed an order with the Klein 
Engineering Co. for a Klein patent cooling tower on the * chimne 
principle,” for 1,800 r.&.P. The plant is to work in conjunction wit 
a jet condenser, in such a way that the full vacuum will be maintained 
without requiring fresh water for condensing purposes. 


The following tenders have been received by the Morecambe 
District Council for the supply of an economiser for the electricity 
works :— 

E. Green and Soon e £152 


The Shrewsbury Council have accepted the tender of Mr. G. H. 
Bickerton for the exteneion of the electricity station buildings, at 
£1,850. 

The Plymouth Corporation have accepted the tender of Messrs. 
R. White and Co. for the construction of endless rope and buckets, 
for the transport of coal at Prince Rock electricity station, for £470. 


The Killarney council have accepted the tender of the local 
Electric Light Company for lighting the town for the next twelve 
months, at £104. 

The Barrow-in-Furness Council have accepted the tender of John 
Cox for extensions to the electricity supply building at £1,008. 14s. 2d. 


APPOINTMENTS VACANT AND FILLED. 


The Council of the County Borough of West Ham invite applica- 
tions for the positions of electrical engineer and shift engineer. 
Further particulars are given in an advertisement, and applications 
1 10 be sent to the town clerk (Mr. Fred. E. Hilleary) by 5 p.m. of 
19th inst. 


The Corporation of Portsmouth are about to appoint a person 
competent to prepare plans for and supervise the carrying out and 
erection of electrically-equipped tramways in the borough. An 
advertisement elsewhere gives particulars of salary, &c., and 
applications have to be sent to Mr. Alexander Hellard, town clerk, 
ae Hall, Portsmouth, not later than 10.30 a.m. of Wednesday, 

y 26. 

The Watford District Council require a resident electrical engineer. 
e to clerk (Mr. H. Morten Turner), Council Offices, 

atford, by 4 p.m., 18th inst. 

À mains 5 is required for the Tunbridge Wells 
electricity works. preven to the borough electrical engineer 
(Mr. Horace Boot). See advertisement. 

The South London Electric Supply Corporation (Limited) require 
second and third station engineers. Applications to secretary, Benge- 
worth-road, Loughborough Junction, London, S.E., by 17th inst. 

A Principal is required for the Derby Municipal Technical School. 
Salary, £500 per annum. Application to hon. sec. by 25th inst. 


Mr. A. E. Pullen, of Bournemouth, has been appointed chief 
assistant electrical engineer at the Ealing electricity works, 

The Redditch District Council have appointed Mr. W. C. Hopkins 
clerk to their electric light department, with Mr. F. L. Thompson as 
auditor of electricity accounts. l 


BUSINESS NOTIOBS. 

The partnership business of mica merchants carried on by Messrs. 
Baxters and Macdonald, 81, Murray-gate, Dundee, was dissolved on 
the 30th September, 1898, by mutual consent. The business will 
hecarried on by Messrs. R. L. and S. L. Baxter, who will collect debts 
and settle liabilities of the old firm. The business will be conducted 
under the style of R. and S. Baxter. 


The Horsfall Furnace Syndicate (Limited) have, owing to growth 
of business, removed to more commodious offices at 5, Greek-street, 
B. | 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The rne creditors under the failure of Benjamin Wild and 
John Henry Clarke, trading as electrical and general engineers, 
under the style of Wild, Rothwell and Co., 65, Virginia-street, 
Southport, are :— 


Hindsford Foundry Co- £179 | Yates and Thom... .... ...... *. 16 
Vaughan Bron . 125 Jas. Russell and Sons 15 
Abbott and Co. o 57 J. Carter, Sons and Co 15 
John Hunt and Co 37 | Veritys (Limited) ..... ......... 15 
R. and J. Dick | ...............«« 29 | Thomas A. Ashton (Limited) 12 
Partington aud Co 29 Meadowcroft aud Bro 12 
Simon, Berry and Co. 97 | W. Wild ........... VVV 11 
Leeds Steel Works Co. ......... 21 | Heenan and Froude ............ 10 
International Electric Co....... 18 Shippey Brose 10 


The liabilities amount to £2,509. 183. 41, assets £770. Os. 8d. 


Under the failure of J. G. W. Hilton, electrical engineer, Trafalgar 
Works, Bow Common, London, E., the first meeting of creditors was 
held on Monday at the London Binkruptey Court. Debtor 
attributed his insolvency to failure in the manufacture of electric 


apparatus by Nalder and Hilton (Limited), and to his lack of 
business experience. He returns his private debts at about £300, 
and those in connection with Nalder and Hilton at about £2,500. 
The value of the assets was not stated. The O.R. will administer 
the estate in bankruptcy. 


In the failure of A. Blackburn ard J. Walker (trading as Black- 
burn, Walker and Co.), electrical and mechanical engineers, Upper 
Lane Mills, Cleckheaton, the first meeting of creditors will take place 
on 20th inst. at 31, Manor-row, Bradford, and the public examination 
on August 9th, at the County Court, Bradford. 

Mr. E. H. Hawkins, 3, Barbican, London, E.C., has been appointed 
trustce in the failure of A. G. Inrig (trading as the Globe Electrical 
Co.), White Post-lane, London, E. 

A meeting of the Leeds and London Electrical Engineering Co. 
(Limited) will be held on August 14, at 6, Lombard-street, London, 
E.C., to receive an account of the winding up. Mr. W. Colls, 6, 
Lombard-street, is liquidator. 

There appear to be an extra number of liquidators, receivers and 
other officials in connection with the failure of Williamson and 
Joseph (Limited). We have received, dated July 12th, an intimation 
that the latest addition to the list is Mr. Stephen P. Child (T. P. 
Child and Son, chartered accountants), 42, Poultry, London, E.C., 
who has been appointed liquidator under the supervision of the 
Court. A meeting of the creditors is to be held at the Guildhall 
Tavern on Tuesday, July 18th, at 2 p.m., when a statement of affairs 
will be presented and the position of the company discussed. 


Plant for Sale.—The City of London Electric Lighting Co, have 
for sale one Babcock-Wilcox boiler, one Calvert and two Green 
economisers, particulars of which are given in an advertisement. 

Messrs. Fuller, Horsey, Sons and Cassell will sell at the Victoria 
and Albert Museum, South Kensington, London, S. W., on Thursday, 
Aug. 3, at noon, the electricity generating plant at present supplying 
the Museum. Particulars of the plant are given in an advertise- 
ment, and orders to view can be obtained from the secretary, 
Department of Science and Art, London, S. W., or of the auctioneers, 
11, Billiter-square, E.C. i 


A 200-ampere Main Switch and Fuse.—The accompanying 
illustration shews a pattern of heavy current main switch and fuse 


(120 ampere) manufactured by Mr. Louis C. Kemp, of Stourbridge. 
The advantage of this switch is, that it has a long and quick break ; 
also that none of the joints carry current, and moving surface 
contacts are thus avoided. A fusible cut-out is attached to the 


switch face, the whole forming a very compact arrangement. With 
the exception of two small screws and pins holding the contact 
plates (which are No.3 B. A.), all the screws are made of Whitworth 
gauge. The switch is made for from 25 up to 200 amperes. 

Jandus Arc Lamps.—A new catalogue of the Jandus arc lamp 
is now available, and can be obtained from Messrs. Drake and 
Gorham, 66, Victoria-street, London, S. W. In addition to particulars 
relating to the general construction of the Jandus lamp, and compa- 
risons between this and other types of arc lamps, there are a number 
of excellent illustrations showing Jandus lamps installed in a variety 
of positions, both public and private. The list of users of these 
lamps includes a large number of the leading stores, one installation 
(at Peckham) consisting of 280 lamps. The large number of testi- 
monials given in the catalogue include vary satisfactory reports 
from leading firms of electrical contractors. 
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Tool Steel, &c, Catalogue.—Messre. J. Beardshaw and Son 
(Limited), of 118, Cannon-street, London, E. C., and Raltic Steel 
Works, Sheflield, have just issued a useful catalogue of crucible, 
cast and other tool steels, circular and other saws, and of a large 
assortment of contractors’ and general engineers’ tools. The catalogue 
is very complete, and includes all kinds of tools and implements used 
in railway aud tramway work. The catalogue is in sections. 
Section 1 shows tools, implements, &e.; section 2. circular and 
other saws; and section 3 gives particulars of “ Profile” tool steel, 
with a table showing the sizes rolled and kept in stock. Messrs. 
Beardshaw’s registered markings for their goods are shown very 
clearly in colours—an excellent feature. 


The Shipowners’ Technical Code Book.—This code has been 
prepared by Mr. Walter Phillips, M. I. N. A., M.LM E, with the 
object of enabling shipowners and their captains to cable each other 
with regard to all kinds of breakdowns, cost of repairs and necessary 
instructions thereon, either to the ship or to its machinery. The 
sentences are so constructed as to meet the familiar expressions in use 
among nautical men, aud as far as possible a code word has been 
supplied for every portion of a vessel from stem to stern. A useful 
glossary of terms used in electrical engineering practice is also 
included. The work is published at 15s. by Messrs, Whitehead, 
Morris and Co. (Limited), Fenehurch-street, London. 


The Allgemeine Elektricitats Gesellschaft. — Three volumes of 
photographic blocks sent us by the Electrical Company are among 
the finest trade publications we have been. They contain little else 
than illustrations, but these are of a most interesting nature, 
anl at the same time well printed. "The first volume contains 
views of the various shops taken in the different works of 
the company, and gives an excellent idea of the volume of work 
done there. Among these is a fime folding block showing the 
enormous machine shop, The second book contains specimen illus- 
trations of the company's manufactures. The Electrical Company 
have also sent us inalist of the firms whom they have supplied with 
dyramos, and a list ot the works in which the A.E.G. three-pbase 
machinery is emploved. We refer elsewhere to the intendel 
development of the English affiliated company's business in the 
direction of heavy plant installation, 

„Impressions of America.” —Though thia work does not appeal 
directly to readers of The Electrician, as it does not deal with the 
occupations and business methods of our industrious and energetic 
cousins across the water, yet the author (Mr. T. C. Porter, M.A.) has 
managed to compile a very interesting and readable book. A 
special feature of the work is the illustrations and the manner in 
which the photographs have been reproduced. The publishers are 
Messrs. C. Arthur Pearson (Limited), and the published price is 
10s. 6d. 


„Temperature Coefficients and Conductivity of Copper."— 
Messrs. Clark, Forde and Taylor have recently compiled a set of 
tables and diagram relating to the temperature coefficients of copper. 
The book includes six pazes of notes on the investizations which 
have led up to the preparation of the tables and diagram. The 
whole is bound in cloth and is on sale at The Electrician offices, price 
2s. 61. There] is also on sale a folding card showing * Log. Reci- 
proeals of Coellicients of Copper," and “the resistances at different 
temperatures ^ (also prepared by Messrs. Clark, Forde and Taylor), 
price 6d. 

Cassiers Magazine.—The July issue contains articles on :— 
“Electricity in Marine Work," “ Influence of Motive Power on 
Cotton Mill Design,” * Development of the Steam Turbine,“ and a 
note on * Japanning and Drying Armature Discs by Machinery.” 


Engineering Magazine.”—The July issue contains articles on: 
* Machine Shop Management in Europe and America,” “ Etticiencies 
of Modern Steam Boilers and Furnaces,” © The Evolution and 
Future of the Gas Engine," * Engineering Development of Porto 
Rico,” “The Great Magnetite Deposits of Swedish Lapland,” “The 
Buildings of the Paris Exposition,” ^ The Work of the Naval Repair 
Ship Vulcan,“ “English and American Locomotive Building,” 
and the * Enormous Iucrease in the World's Production of Gold." 
Copies of the magazine may be had from the otlices of The Electrician, 
1, 2 and 3, Salisbury-court, Fleet-street, London. 

Exports of Electrical Apparatus and Material.— The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from July 5 to 
July 11, with the ports of destination :— 

Argentint—Buenos Ayres, £1,530 (including £560 telegraph material). 
Australasia — Fremantle, £18: Melbourne, £555 (telegraph inaterial); 
Sydney, £600 (including £148 telegraph material); Wellington £95. 
Belgium—Ostend, £20. British Guiana—Demerara, £158 (including 
£125 telegraph material). Conary s, = Las Palmas, £14. China — 
Shanghai, £2,095 and 26 tons of telegraph wire. Columbia (Republic of) 
Barranquilla, £111 (telegraph material). Denmirł - Copenhagen, £17. 
Lqupt—Alexandria, £32. France Marseilles, £36. Germany—Hamburg, 
£600 (telegraph material). Z/olland— Amsterdam, £130; Rotterdam, 
£207 (including £117 telegraph material). Hony Kong, £595. India— 


Bombay, £127; Calcutta, £612; Madras, £15. Jtaly—Leghorn, £52. 
J«pan —Yokohama, £138. Malta, £195. North Atlantic, £4,500 (telegraph 
cables) Russta—Helsingfors, £59; Kertch, £3,000 telegraph cable): St. 
Petersburg, £110 (telegraph wire). South Africa—Cape Town, £714; 
Durban, £644 (including £187 telegraph material); E-t London, £1,289 
(including £1,076 telegraph material): Port Elizabeth, £355. Spuin— 
Bilbao, £145 (telegraph material). Straits Settlements — Singapore, £80. 
Sweden— Stockholm, £36. United States — New York, £12. Total, 
£18,854, against £5,778 in the corresponding week last year (July 6 to 12, 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Acton.—The County of London Co, intimate their intention to 
apply for electric lighting powers. 

Algiers.—Since last year an electrie tramway has been con- 
structed running from the town with stopping places adjacent to 
the leading hotels on the line of route. The tramcars run every 
quarter of an hour and are well patronised by the large number of 
visitors to Algiers, The town is approached from a considerable 
altitude and the electric trams form an easy means of descending 
to and ascending from the town to the suburban residential districts. 


Asylum Lighting.—The advantages and economy of electricity 
for lighting and power transmission in lunatic asylums being now 
generally acknowledged, a large number of these establishments 
throughout the country are being provided with electrical installa- 
tions. At present, the London County Council Asylum at Bexley, 
the City of London Asylum at Stone, the Berkshire County Asylum 
at Moulsford, the North Riding Asylum at York, and the Leicester 

borough Asylum at Humberstone are being electrically lighted 
under the superintendence of Mr. A. A. Campbell Swinton. 

The Herefordshire County Council propose to put down electric 
lighting plant and to carry out other improvements at the City and 
County Asylum at Burghill at an estimated cost of £5,062. 


Banbury.—Consequent on the receipt of an application from a 
company for consent to a provisional order the Council have pas3e:l 
a resolution in favour of the principle of electric lizhting, but they 
do not wish to incur any expense in the matter. 


Barnard Castle.—N epotiationsare proceeding between the Council 
an tle Northern Counties Electricity Supply Co. as to the erection 
of electricity works in the district. 

Bath.—Thie Electric Light committee have decided to reduce the 
price of current to large consumers from September 30 next, as 
follows: those having 300 lamps connected 53d. per unit, 409 5d. 
per unit, and 500 44d. per unit. 


Batley (Yorks).—Messrs. Lacey, Clirehugh and Sillar have pre- 
sented their report on the electrie lighting and traction question to 
the General Purposes committee. The erection of electricity supply 
works at an estimated cost of £100,000 is recommended. The report 
will be discussed at an early meeting of the Council. 


Battersea (London).—A communication. from the County ot 
London Company, intimating their intention to apply for a 
provisional order for a portion of the parish, has been referred to the 
Law committee of the Vestry for consideration and report. 


Berwick.— Notice of intention to apply for provisional orders have 
been given by two companies The Lighting and Works committees 
have been requested to report, and if necessary to obtain the advice 
of an electrical expert. 

Blackburn —At the monthly meeting of the Council on Friday 
the Socialists initiated a debate on the recommendation of the 
Electricity and Tramways committee to increase the salary of the 
borough electrical engineer (Mr. A. S. Giles) by £100 at once, to be 
followed bya similar increase in March. One Socialist sage remarked 
that “a salary of £6 per week was enough for any man," In the 
end the committee’s modest proposals were agreed to. 

Brechin.—The Brechin provisional order is to be transferred to 
the Angus Electric Light Co., which was recently registered for the 
purpose of establishing electricity supply works in Montrose and 
Brechin. 

Bridlington.—Owing to the receipt of two requests from electric 
lighting companies for sanction to applications for provisional orders 
the Council have resolved themselves to apply for an order, 

Brighton.-—An inquiry was held here last week into the applica- 
tion ot the Council to borrow £6 4,000 for electric lighting purposes. 
The town clerk (Mr. F. J. Tillstone) said the Corporation's electricity 
undertaking was an expensive one. They had already exhausted 
their borrowing powers (£290,831), Of the proposed loan £26,350 
would be expended this year, and the balance in 1900. The loan 
was in addition to a sum of £56,300 alrealy granted for extensions 
during the two years named. The money was required for additional 
plant and mains extensions, Mr. C. Fowler, assistant electrical 
engineer to the Corporation, said there was at present the equivalent 
of 40,000 16 c p. lamps connected. There was no opposition. 

Bristol.— Major Cardew officially inspected the new electric 
tramway extension of the Bristol Tramway and Carriage Co., on 
Wednesday. The inspection was satisfactory, and the company 
received authority to open the extension for tratlic forthwith, 


THE ELECTRICIAN, JULY 14, 1899. 


423 


Broughty Ferry.— The Police Commission have been notified by 


a company of intention to apply for a provisional order. 


Camberwell (London.)—A report from Major Cardew (Messrs. 
Preece and Cardew) recommending the purchase of so much of the 
undertaking of the County of London Electric Lighting Co. as lies 
within the parish for £82,326 has been considered and approved by 
the General Purposes committee, who advise the Vestry to act upon 
the recommendations in the report. Of the purchase-inonex, £22,326 
is for goodwill. A total capital expenditure of from £140,000 to 
£150,000 would be necessary in order to put the proposed electricity 
undertaking on a firm financial basis. Major Cardew is of opinion 
that if the business were well pushed and economically managed, it 
would become profitable at the end of a nuniber of years. 

Carlisle.— Proposals for the extension of the electricity supply 
undertaking were made by the Electric Lighting committee at the 
Council meeting oa Tuesday and approved. 


City of London —At the meeting of the Court of Common 
Council yesterday (Thursday) the town clerk announced. the receipt 
of notice from tle Distriet Electric Supply Co. (Limited) of their 
intention to applv for a provisional order to authorise the supply of 
electricity for public and private purposes within the City of London. 
The notice was relerred to the Streets committee. 

Colwyn Bay.—The Council have decided on the recommendation 
of the Works committee to advertise for tenders for a moditied 
electric lighting scheme, as drawn up by Messrs. Lacey, Clirehugh 
and Sillar. 

Erdington. —The Highways committee have been empowered to 
engage an expert to report on the advisability of obtaining electric 
lighting powers. 

Exmouth.— A company proposes to apply for a provisional order. 


Farnworth.—The District Council have declined the offer of the 
Dolton Corporation to supply electric current in Farnworth. 


Friern Barnet (Herts.).—The Council have decided to oppose 
any application for a provisional order by a company. 

Germany-Roumania Telegraph Bervice.— In March last a treaty 
was entered into between the German and Roumanian Governments 
providing for the construction of a new telegraph line between 
Bucharest and Berlin vi“ Galicia. The line crosses the German 
frontier at Myslovitz, and joins the Roumanian frontier at 
Burdujeni, and works direct with the two capitals by means 
of the Hughes's apparatus. The line is to be continued from 
Bucharest to Kustendjie, and thence by submarine cable to Con- 
stantinople. The construction of the cable, it is announced, is to 
be entrusted to a private company, to be approved by the 
two Governments, and the concession to the company is for a period 
of 30 years. The working of the lines on Roumanian territory is to 
be in the hands of the Roumanian postal authorities at Bucharest, 
but administrative supervision of the company rests with the German 
authorities. The Roumanian Government undertakes not to make 
any other concession for a submarine cable between Roumania and 
Turkey, and agrees to pay an annual subsidy of £2,000, reducible 
by £200 per annum for every £400, by which the gross receipts of 
the company in any year exceed £2,000. 

Glasgow.—The tramway accounts, an abstract of which was 
given in our last issue, were presented at the Corporation meeting 
on Thursday last. The satisfactory nature of the accounts was 
favourably commented upon by members, but Mr. D. M. Stevenson 
moved an ainendment to the effect that the Council approve the 
accounts, but that the allocation of the surplus be deferred. He 
considered that the cost of the converaion of the tramways to electric 
traction should not be laid on the past but on tlie future, and that 
the contribution to the Common Good should also be greater than 
it now was. Eventually, however, the accounts were adopted as 
presented. 

Godalming.—The electric lighting question has been before the 
Town Council for upwardsof five years. As the result of a lengthy 
discussion last week, it was decided to invite offers for the transter of 
the provisional order. 


Halifax.—A formal resolution was passed by the Council on 
Wednesday in favour of applying for powers to construct additional 
electric tramways of a total length of 20 miles, and estimated to cost 
about £160,000, 

Hampton Wick.—The Richmond (Surrey) Electric Light and 
Power Co., and the County of London Company, have given notice 
of intention to apply for electric lighting powers for this district. 
The communications are under the consideration of the legal 
committee. 

Hasti —The Council have entered into an agreement with 
the Southern Electrical Installation and Wiring Co. for wiring 
, premises in the town on “ easy " terms. 


. Hospital Lighting.— The Chelsea Hospital for Women, London, 
I$ to be wired for the electric light. 

The King's College Hospital, London, is also being fitted up for the 
electric light. 


Hucknall (Notts).—A proposal by an electric lighting company 


to apply for a provisional order does not meet with the approval of 
the Council, who have intimated that they will oppose the application. 


Infirmary Lighting.—The St. George's, Hanoyer-s quare (London) 
Guardians have decided to light electrically their Fulhain-road 
workhouse infirmary at an estimated cost of about £5,000. 


Inverness.—For the past two years the question of the power to 
be adopted at the proposed electricity supply works has been under 
discussion, The matter has now been settled ia favour of steam- 
driven plant. As this resolution was arrived at unanimously it is 
presumable that nothing further will be heard of the water-power 
scheme. 


Lambeth (London)-—' The County of London Company have 
notified the Vestry of their intention to apply for a provisional 
order for tbe district. The South London Electric Supply 
Corporation also propose to obtain powers to supply current in the 
Westminster Bridge-road, and in so much of the parish as lies north 
of that road. 


Leatherhead.—The Council have decided to again advertise for 
tenders for taking over their provisional order. 


Lecce deine d edd the autumn of 1898, an electric tramway 
was inaugurated between Lecce and St. Cataldos, on the Adriatic, 
about 20 miles below Brindisi. Lecce is a summer bathing place, 
and it is probable that the tramway will prove remunerative, 
especially during the hot months of the year. 


Light Railway.—The Light Railway Commissioners have 
decided to sanction the constiuction of a light railway from Ipswich 
to Halesworth. 


Limerick.—Notice of motion in favour of putting the terms of the 
provisional order into force has been given. The order was obtained 
in 1892. 


Littlehampton.— Notice of intention to apply for a provisional 
order for this district lias been given to the Council by an electric 
lighting company. 


Liverpool —Tle new electric tramway route from St. George's 
Church to Smithdown-road was opened for trattic on Monday. 

The new post office is provided with an electric lighting installa- 
tion. There are 58 arcs of 750 c.p. each, 1,123 16 c.p. and 120 
25 c.p. incandescents. It is estimated that the annual consumption 
of energy will amount to 280,000 units. There are a number of 
electric motora ; one is used for driving the mechanical stokers, five 
for driving ventilating fans, four for working lifts, and two for 
driving the “travelling bands" on the instrument tables. The 
generating plant consists of four high-speed engines by Messrs, 
Davey, Paxman and Co., and four Siemens dynamos. The boilers 
were supplied by Messrs. Tinkers. The whole of the engineering 
work was carried out under the superintendence of Mr. E. Ashton. 


London Chamber of Commerce.—A circular has been sent out 
to the commercial associations throughout the empire, notifying that 
the Council of the London Chamber of Commerce have decided to 
organise a congress of Chambers of Commerce of the empire for June, 
1900, similar to those held in 1886, 1892 and 1896. An organising 
committee has been formed, which has prepared the following list 
of topics as likely to afford material for discussion at the Congress: — 

1. Commercial relations between the Mother Country and her colonies 
and dependencies. - 

2. Intercolonial trade relations. 

5. Foreign and colonial bounties. 

4. Foreign competition. 

5. Boards of labour conciliation and arbitration. 

6. Codification of the commercial law of the Empire. 

7. Bills of exchange: uniform procedure. 

8. Bills of lading reform. 

9. Commercial education. 

10. The decimal system of weights, measures, and currency. 

11. Light dues. 

12. Railways; light railways; railway communication with India and 
the East. 

13. Secret commissions, 

14. Arbitration for international disputes. 

15. Imperial trade marks registration and patent law. 

16. Cable communication : construction, rates, codes. 

17. Steamship communication : rates, subsidies, war risks, insurance. 

18. Closer connection between Governments and Chambera of Commerce 
by establishment of commercial advisory or consultative councils, home 
and colonial, 

19. Supply of Government publications to Chambers of Commerce and 
mutual interchange of documenta. 

20. Representation of the United Kingdom in colonies and in other parta 
of the Empire for the promotion of mutual trade. 

21. Appointment of an Imperial Council to consider commercial question; 
of Imperial interest, 

22. Copyright. 

25. Municipal trading. 

This list is not intended to be exhaustive, but to form the basis of a 
list of subjects to be finally scheduled for discussion, 
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London County Council.—At Tuesday's meeting a loan of 
£30,000 to the Vestry of Hammersmith was made for electric light- 
ing purposes. 

The Highways committee's recommendation on the subject of 
the extension of the period of the National Telephone Co.’s licence 
(referred to in our last issue) was again opposed, and its consideration 
was postponed. 

On the subject of electric traction on tramways the Highways 
committee submitted a report detailing the steps which had been 
taken to introduce into Parliament this session a bill (the 
London County Council's bill) to enable the Council to use 
electric traction (either conduit, trolley or surface-contact) on 
all or any of its tramways, This bill cannot be further 
proceeded with this session, and it was therefore recom- 
mended that the Parliamentery committee should be instructed 
(a) to seek powers in the next session of Parliament to enable the 
Council to use one or more of the following systems of electrical 
traction, viz., conduit, trolley, or surface-contact on all or any of its 
tramways, and for that purpose to reconstruct the train lines, and 
erect and place in, under, or over the roads such apparatus as may be 
necessary; and (b) to take the necessary steps in the next session of 
Parliament to annul (if necessary) the proviso: in Section 24 of the 
North Metropolitan Tramways Act, 1897, prohibiting the exercise in 
any place within the administrative county of London, of the powers 
conferred by that section as regards the use of electrical traction.” 
This recommendation was also opposed, and stood over. 

It was decided to approve the plans for the construction of an elec- 
tric generating station in Townmead-road, Fulham, by the Fulham 
Vestry ; and the plans presented by the Hammersmith Vestry, for 
the construction of extensions at their electric generating station in 
Fulham Palace-road, were approved. 


Londonderry.— A special meeting of the Corporation was held on 
Monday, to consider an offer of the British Thomson-Houston Co. 
to take over and extend the electricity supply undertaking, so as to 
provide a system of electricity supply for public and private 
purposes, and also to construct electric tramways in the town. The 
Council's consulting engineer (Mr. J. Christie) attended and reported 
unfavourably upon the proposals, as he considered the Corporation 
were in a position to undertake the work themselves. Eventually 
it was decided to print Mr. Christie's analysis of the company's offer, 
and the matter will come up for discussion at an early meeting of the 
Council. 


Llandilo (Carmarthen).— At a recent public meeting a resolution 
calling upon the District Council to establish electricity supply 
works was unanimously passed. An expert is to be engaged to 
prepare a report. 


Lytham (Lancs.).—4A committee has been formed for the purpose 
of considering the advisability of obtaining electric lighting powers. 

Manchester —The new hydraulic power station is to be illuminated 
electrically, and the necessary electric current will be generated on 
the premises. The dynamo is driven direct from the shaft of the 
hydraulie motor, both being mounted on the same bed-plate. 


Melbourne (Victoria).—The City Couneil have decided to send 
Mr. A. J. Arnot, the city electrical engineer, to Europe and America, 
in order to obtain the latest information as to the most suitable 
machinery for electric lighting and power purposes. 


Morecambe, —Application is to be made for sanction to borrow 
additional moneys for electric lighting purposes The electrical 
engineer (Mr. C. F. Parkinson) estimates that the additional plant 
necessary to meet the growing demand for current will cost about 
£22,400, of which £10,000 is required at once. 


Newcastle-on-Tyne.—A special meeting of the Tramways com- 
mittee was held on Monday, when the recent report of Prof. Kennedy 
was‘considered. It was agreed to allow the matter to stand over 
until a report was received from the city engineer, with the exception 
that it was decided toask Mr. C. Hopkinson, the consulting engineer, 
for his opinion on the suggestions made by Prof. Kennedy. It was 
arranged by the commlttee that, wherever the streets are 33ft. wide 
from kerb to kerb, centre poles be used in preference to side poles or 
cross wires. It was also agreed that the selection of an architect for 
the power station should be referred to the General Purposes com- 
mittee, with power to appoint, and that plans be prepared at once. 


Newington (London).-—The inauguration of the electricity supply 
took place on Thursday evening last. 

Plymouth.— The Council have received the sanction of the Board 
of Trade to borrow moneys for the electrical equipment of the 
Compton tramway route. 

Pokesdown (Hants).—Electric lighting powers for this district 
are being sought by the Bournemouth and Poole Electricity 
Supply Co. 

Private Bill Legislation.—A House of Commons Select. com- 
mittee has rejected the British Electric "Traction Co.'s bill for the 
construction of an electric tramway between Bexhill and St. Leonards, 
A House of Lords committee had previously sanctioned the scheme. 


The City and Brixton Railway bill has been passed by a House 
of Lords committee. The bill confirms the agreement with the City 
and South London Railway Co. as to the leasing of the Brixton 
Railway for 999 years at £25,000 per annum. 

The London United Tramways bill, as amended by a House of 
Commons committee, will proceed as an unopposed measure through 
the Upper House. The object of the bill is to enable the company 
to electrically equip its lines within the area of the London County 
Council. 

The opposition to the Brompton and Piccadilly Circus Railway 
bill has been withdrawn, The bill, which has already passed 
through the House of Commons will proceed- through the House of 
Lords as an unopposed measure. 

The Court of Referees at the House of Commons on Tuesday con- 
sidered a petition of certain shareholders of the South Staffordshire 
Tramways Co. against the South Staffordshire Tramways bill, which 
is being promoted by the British Electric Traction Co. The bill 
was originally opposed by three shareholdera, but owing to altered 
conditions the present petitioners (20 in number) claimed to be 
heard against the bill. Finally the Court decided against the locus 
standi of the petitioners, 


Radcliffe (Lancs.).—Application is to b2 made for sanction to 
borrow £16,000 for electric lighting purposes. The Council have 
received two notices relative to the construction of electric tramways 
in the district. The first seeks permission to construct aa clectric 
tramway from Whitefield and Radclitfe to the Ship Canal; and the 
second to lay a connecting line from Salford Docks through Swinton 
and Farnworth to Little Lever. 


Randalstown (Antrim).—Messra. Webb, who are putting down 
plant for the electric lighting of their works, have offered to supply 
current for private lighting in the district. The Urban Council has 
been asked to sanction the erection of overhead wires. 


St. Anne's on-Sea (Lancs. ).-—A town’s meeting will b» held for 
the purpose of discussing the Council’s electric lighting proposals. 
Mr. Tonge, of Preston, has presented his report, in which he 
expresses approval of the scheme prepared by the resident electrical 
engineer, Mr. P. J. S. Tiddeman. 


Sheerness.— The Council have received an offer from a consulting 
engineer to prepare a report on the electric lighting question for 20 
guincas and out of pocket expenses. 


Sheffield.—The Council are recommended by the Electric Light 
committee to borrow £100,000 to carry out extensions of the electric 
lighting undertaking. 

Soul (Corea’.—An electric tramway is being constructed bv an 
American company, for a native syndicate, of which the Emperor is 
said to be chief promoter. The line, which isapproachiag completion, 
will run along the main street of the town and into the country for 
three or four miles. 


Southwold.—Negotiations are proceeding between the Coast 
Development Co. and the Town Council relative to the question of 
electric lighting powers for the district. 

Sulina (Roumania).—The municipal authorities have decided 
that this town shall be lighted by electricity, and a sum has been 
provided in the municipal budget for surveys, and the preparation 
of the necessary data for an early report, 

"Telephone Agreement.”—Mr. Hanbury, in the House of 
Commons on Monday, said that the agreement made with the 
National Telephone Co. had been embodied in the Telephone Bill. 


Telephone Matters in Edinburgh and Glasgow.—On Tuesday 
there was a sitting of the Railway and Canal Commissioners 
at Edinburgh, under the presidency of Lord Stornmonth-Darling 
to consider an application on behalf of the Postmaster- 
(General for the settlement of differences between the Post Oitice 
and the Corporations of Edinburgh and Glasgow in connec- 
tion with the laying of telephone wires under the streets 
of both cities. The pleadings in both cases were similar. In December, 
1898, the Postmaster-General requested the consent of the Glaszow 
Corporation to the placing of telegraph lines underground, an in 
January the Corporation replied that they were only prepared to vive 
their consent on the understanding that it was not made appli- 
cable to the purpose of any private company or individual whose 
application if made to the Corporation could be refused without 
right of appeal. In February, 1899, the Postmaster-General 
intimated that he objected to this condition, and the matter was 
thereupon referred to the Sheriff, who in April decided that the con- 
dition should not be attached to the consent, and granting the Post- 
master- General the permission asked for. The Corporation intimated 
their dissatisfaction at this award, and referred the matter tothe present 
Commissioners. The Lord Aavocate, who represented the Post- 
master-General, submitted that the Corporation had no valid or 
sufficient grounds for being dissatisfied with the Sheriff's award, and , 
that the reference to the Commissioners was unreasonable. In their 
reply, the Corporation said that by the Glasgow Police Act, 1865, 
every public street in Glasgow is vested in the Corporation, who are 
under obligation to maintain the same and to keep them in a proper 
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state of cleanliness and to light them. Under the powers of the 
Telegraph Acts the  Postmaster-General had granted a license 
to the National Telephone Co., Limited, to work and use tele- 
graphs for which the receiving and transmitting instruments should 
be telephones. These were the only rights and powers which 
the Telephone Company possessed. In January, 1897, the 
company asked the consent of the Corporation for liberty to open the 
streets to place their telephone cables underground, and consent was 
refused, as the Corporation contend in the public interest. The 
subsequent action of the Postmaster-General in requesting the 
Corporation’s consent to the placing of lines underground 
was, it was urged, taken in order to transfer these powers 
to the company, who had previously been refused permission 
to open the streets for the purpose. The laying of such 
wires would seriously interfere with the rights of the Corporation 
in the streets under their present statutory powers. The preseut 
application of the Postmaster-General was entirely in the interest 
of the Telephone Company and with a view of defeating the pro- 
tection given to the Corporation under the Telegraph Acts, and 
they submitted that their refusal was on a constitutionally sound 
construction of the acts The Corporation also reserved their 
right to take legal proceedings against the Postmaster-General and 
others for enforcing the provisions of the Telegraph Acts, and, in any 
event, the Commissioners were asked not to give the consent asked 
for, except on such pecuniary or other terms and conditions as might 
be stipulated for, with due regard to the method and execution cf the 
work. The Corporation urged that the National Telephone Company 
had offered to pay wayleave rent amounting to £2,500 per annum, 
and if the consent were granted the Corporation submitted that it 
should only be given on the condition of payment for wayleave at the 
rate of 103. per annum for each subscriber to the Glasgow central 
telephone exchange. The Corporation’s answers were contested 
by the Postmaster-General, and it was submitted on his 
behalf that the rights given to him could not be controlled 
or nullified by the provisions of the Glasgow Police Act. 
Dean of Faculty, on behalf of the Corporation, said he would 
prove that the lines in question could not be used by the Postinaster- 
General, but were to be used exclusively by the Telephone Company 
between exchanges belonging to the company. The Solicitor- 
General (for the Postmaster-General) did not dispute that 
the limes were to be used between call offices and the central 
post office. His position was that he did not care what the 
Corporation and the company endeavoured to arrange. He did not 
represent the company at all, he represented the Post Office. On the 
question of wayleave right the Commissioners were asked to make an 
order on the Postmaster-General to pay a part of the sum which he 
received from the Telephone Company forthe use of these underground 
rights, and in the case of Edinburgh the suin of £1,270 per annum was 
asked. Tliis matter was not before the Sheriff, and could not therefore 
be before the Commissioners. Mr. Thomas Hunter, W. S., town clerk 
of Edinburgh, gave evidence as to the rights of the Edinburgh 
Council. and stated that the National Telephone Co. had been refused 
consent to lay their wires underground. Up to the present time the 
Council had had exclusive control of the streets except that other local 
bodies had certain powers under the supervision of the Corporation. 
The 'Telephone Company stated that they did not make a point 
of themselves laying the wires. They were willing either that 
they should lay them at their own expense to the entire satis- 
faction and under the supervision (also at their expense) of the 
Corporation ; or that the Corporation should do it and charge 
the company the cost. They further intimated that they 
were agreeable that there should be a rate for annual payment. 
The Corporation considered it was such a serious matter that they 
considered it their duty to refuse their consent altogether. Applica- 
tion was then made by the Postinaster-General for authority to lay 
wires wanted for the use of the National Telephone Co, It had been the 
policy of the Corporation to keep the streets in their own hands. It 
was essential that the Corporation should have complete control of 
the entire routes. The cabling of the tramways was being carried 
out by the Corporation, and the company, in terms of their lease, 
had to pay 7 percent. on the outlay, and they had also to keep 
a narrow strip all along the routes in a proper state of repair 
Mr. John Lindsay, of Glasgow, said that in January, 1897, a depu 
tation was received in support of the application of the telephone 
company. If they had granted the permission to the company it 
would have made a difference to the Corporation of about £3,000 a 
year. Thecompany were charged 5s. per annum per wire, and they 
also had to pay a charge for large and a smaller charge for small 
junction boxes and central wires. In March, 1897, the number of 
subscribers in Glasgow was 6,102, but he thought the number would 
have increased considerably since then. The proposed telephone lines 
were to pass through the busiest and most important streets in Glasgow. 
The Glasgow Corporation had very serious objection to the opening 
of the streets. They did not object to the Post Office opening the 
streets for the purpose of making repairs to or connections with their 
wires—in fact, they worked very harmoniously with the Post Office. 
The Post Ottice authorities made no sccret of the fact that they made 


The, 


the application for the purposes of the National Telephone Co. 
The Company had been frequently refused the grant which the 
Post Ofliee now asked the Corporation to give them tor the company. 
It was antagonism to the telephone company that led to the dilter- 


ence. Glasgow was now wanting a municipal telephonic system for 
itself, There was and had all along been considerable dissatisfac- 


tion with the telephone service, and he thought the overhead wires 
might have had something to do with that dissatisfaction. The Cor- 
poration had always recognised that the Post Office, being a Govern- 
ment body, should have afforded it the greatest facilities possible for 
Post Office purposes, There had never been any dilliculties between 
the parties. Mr. David Stewart, superintending engineer for the Post 
Ottice, Glasgow district, stated that at present there was considerable 
ditliculty with the existing overhead wire system, and his opinion 
was that the present application, if granted, would improve the 
service very materially. Over the trunk lines all telephone 
messages were charged a royalty by the Post Office, and the 
Natioual Telephone Co, pay direct to the Post Oflice 10 per cent. 
of their gross receipts over and above the other charves. This 
had been done since the Postmaster-General took over the trunk lines 
in 1896. The telegraph wires underground were all over the city of 
Glasgow, and the Postmaster-General did not pay anything for that. 
The same rental was paid fer overhead as for underground wires. 
The Post Office Ed rental for underground communication in 
Glasgow, but he could not say how much it was—it might be £4, 
£5, or £6 per mile. It was out of witness's province to say why the 
General Post Oftice should not pay wayleave for the ground which 
the Company would have to pay for their proposed route. Sir 
Robert Hunter, solicitor to the Post Otlice, London, said he could 
not say that the present application would have been made had it 
not been for the action of the Telephone Company. On Wedneslay 
the Commissioners concluded the hearing, and the court reserved its 
decision. 

“Trade Union Rate of Pay."—It will be seen from the“ Results 
of Tenders," which are set out in another column, that at Hackney 
Messrs. Siemens Bros. and Co, and at Poplar Messrs, Crompton and 
Co. have each declined to tender to the conditions set out in the 
forms of tender for the respective requirements of the Hackney 
Vestry and the Poplar District Board of Works. We understand 
that Messrs. Crompton and Co., in sending in their tender to Poplar, 
undertook to pay the“ minimum standard rate of wages,“ but on a 
second form upon which they were asked to tender the “trade union 
rate of wages” were stipulated for, and this company being what is 
known as a “non-union " house declined to accept this stipulation on 
the strong recommendation of the Employers’ Federation, of which 
body Messra, Siemens Bros. and Co. and Messrs. Crompton and Co. 
are members. It will be seen in the case of the Poplar tenders that 
the alteration in the conditions will cost the ratepayers £250, this 
being the difference between Messrs. Crompton and Co.’s tender and 
the tender of Messrs. Mather and Platt, which was accepted. We 
should add that we are informed that Messrs, Crompton and Co. are 
paying the maximum wage for the Chelmsford district. 


Tramway Return.—The House of Commons has ordered a return 
to be made of street and road tramways authorised by Parliament, 
showing the amount of capital authorised, paid up and expended ; 
the length of lines authorised, and the length open for traffic down 
to June 30, 1899 ; the gross receipts, working expenditure and net 
receipts ; the number of passengers conveyed and the number of 
miles run by cars during the year ended June 30, together with th» 
number of horses, motors, engines, cars, &c. 


Uckfield (Sussex).— The Council have received an intimation 
from a company of intention to apply for a provisional order for 
supplying electric current in the parishes of Rotherlield, Buxted and 
Withyham, in the district of Ucktield. 

Wellingborough.— Negotiations are proceeding between the 
Council and the Electric Power Distribution Co. as to the erection of 
electricity supply works. 


Wolverhampton.—At the Council meeting on Monday the town 
clerk was instructed to apply to the Board of Trade for the nomina- 
tion of an engineer or AO under section 43 of the Tramway 
Act (1870) to value such portions of the undertaking of the Wolver- 
hampton Tramways Co. a3 lies within-the borough. 

Workhouse Lighting.—The Stoke-on-Trent (Guardians have 
resolved to employ an electrical engineer to report upon the question 
of adopting the electric light. 

In a recent report by the master of the Limerick Workhouse the 
Guardians are recommended to adopt electric lighting. ° 

Worthing —An inquiry was held here on Wednesday into the 
application of the Council to borrow £36,000 for the purpose of 
erecting electricity supply works, The town clerk (Mr. W. Verrall) 
appeared in support of the application, which was opposed by the 
local gas company. Technical details were given by Mr. E. W. 
Monkhouse (of Messrs. Burstall and Monkhouse). The plant at the 
proposed station would consist of three steam dynamos, and the 
system of distribution would be the low tension continuous current 
three-wire. The principal streets would be lighted by means of arc 
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lamps, and in the minor streets incandescent lamps would be 
employed. Anannual revenue of £3,718 was anticipated, and the 
estimated working expenses were put at £2,281, showing a probable 
profit of £1,437. This estimate was upon the basis of 6,000 lamps 
connected, 


Dinner.—The Old Students’ Association of the Central Technical 
College (Exhibition-road) held its annual dinner on Thursday last at 
Frascati’s Restaurant, London, the Dean of the college (Prof. Arm- 
strong) in the chair. The company included the professors, a number 
of the junior staff, Sir Philip Magnus (director of the Technological 
Examinations Department), and Mr. A. L. Soper. assistant secretary 
to the City and Guilds of London Institute. Prof. W. E. Ayrton 
proposed the toast of the Association, and referred to the progress of 
the college and the insufficiency of accommodation, due to the con- 
tinued increase in the number of students, He announced that the 
electrical department would soon be greatly extended by the erection 
of a large new dynamo room nearly six times the size of that at 
present in use. The accommodation would be further increased by 
the completion of a new drawing oflice and a new lecture theatre. 
The toast was replied to by Mr. Maurice Solomon, secretary of the 
Association. Sir Philip Magnus proposed the toast of the college 
and its professors, and Prof. Henrici replied. 


Outing.—The annual outing of Messrs. Julius Sax and Co, ! 


(Limited) took place on Saturday last. The company (about 50 in 
number) journeyed to Southsea, where an enjoyable day was spent. 
The toast of “The Firm” was proposed by Mr. T. Wilson, and 
responded to by Mr. E. Bulstrode (manager). 


PATENT RECORD. 


The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery-lane, W. C., from whom any arail- 
able information in connection with Patents, Designs and Trade Marks may 


be obtained. 
APPLICATIONS FOR PATENTS. 

NoTE.— The undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete speci- 
fication accompanies application an asterisk is affixed. 


May 15, 1899. 

C. H. Curtina and G. H. Currixo. Derby. A removable com- 
bination magnet and coil for electric generatora and motors. 

R. Girovarp. London. Liquid feed devices for electrolytic and 
kindred apparatus.“ 

M. Haas. London. Improvements in electrolytic apparatus.* 

M. T. A. KUBIERSCHKY. London. Improvements in or relating to 
the regulation of electric motors. 

A. J. BourT. London. Improvements in or relating to electric 
controllers, (Thorsten von Zweigbergk, United States.) 

E. Du Bois and Tug Mutua ELECTRIC Trust (LIMITED). London. 
Improvements in coin-operated mechanism specially applicable for 
electric and other meters. 

O. Imray. London. Improvements in electrical incandescence 
lamps with osmium filaments, (Oesterreichische Gasglühlicht and 
Electricitats-Gesellschift, Austria-Hungary.) 

T. D. Dunxpas. London, Improvements relating to electrical 
fuse-holders. 

C. J. PEPPER. 

L. M. Ericsson, 


10,183. 
10,205. 


10,215. 
10,219. 


10,228. 
10,238. 


10,241. 


10,243. 


10,244, 


Ilford. Improvements in thermo-piles. 
10,246. 


London. Improvement in portable telephones. 
May 16, 1899. 

W. ROUTLEDGE. London. Improvements in or relating to over- 
head systems for electrical trauamission of energy. 

G. E. Apaus. London. An improved system or arrangement of 
apparatus designed for the production of electrical pressure or 
intensity. 

E. L. Dessotug. London improved electro-plating process and 
apparatus therefor.* 

H. CARMICHAEL. London. Improvements in electrodes and 
electrode connections in liquid feed devices for electrolytic 
apparatus and in the construction of enclosing vessels for electro- 
lytic aud kindred apparatus.* 

R. BELFIELD. London, Improvements in controllers for electric 


motors. (H. P. Davis, G. Wright, and A. J. Wurts, United 
States.) 


H. O. SwoBoDA. 


10,501. 
10,303. 


10,317. 
10,320. 


10,336. 


10,340. 


London. Improvements in electric meters.* 
May 17, 1899, 

A. H. ARNOLD. London. An improved electric alarm clock for 
awakening sleepers. 

S. FIELDEN. Burnley. Improvements in and relating to the 
junction boxes and other similar joints of pipes used in connection 
with the conducting wires of electric lighting. 

H. Campicug. London. Improvements in or relating to electro- 
mechanical impulse devices. 

10,403. J. J. Goopnury, London. 

10,406. L. B. MILLER. London. 

10,413. C. pg KAN DO. London. 


10,357. 
10,374. 


10,393. 


A new or improved electric switch. 
Improvements in wireless telegraphy. 
An improvement in dynamo machines.* 


10,416, 
10,442. 


10,476. 


10,489. 
10,511. 
10,527. 
10,535. 
10,556. 
10,538. 


10,561. 
10,590. 
10,596. 
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10,608. 


10,647. 
10,669. 


10,682. 
10,622. 
| 10,726. 
10,744. 
10,768. 
10,769. 
10,791. 


10,815. 


10,817. 


10,839. 
10,843. 
10,860. 


10.863. 
10,892. 


10,911. 
10,978. 


11,010. 
11,012. 
11,024. 
11,052. 


11,097. 
11,101. 
11,105. 


11,106. 
11,110. 


11,148. 
11,166. 


W. Mencarini. London. Improvements in incandescent electric 
lamps. 

W. J. Davy. London. Improvements in or connected with alter- 
nating current electric arc lamps. 


May 18, 1899. 

J. HovuBois. Glasgow. Improvements in the mountings and 
reflectors of electric lamps.“ 

C. WoLrFHARDT. London. Improved mounting or holder for 
reflectors of incandescent electric lamps. 

THE IMPERSONATORGRAPH SYNDICATE (LIMITED) and F. W. 
Baynes. London. Improvements in phonographs and the like. 

W. L. Wise. London. Improvements in coin-freed electrical 
apparatus. (F. G. Lochmann and Cie., Germany.) 

H. S. Dopp and R. I. BaaNALL, JUN. London. Improvements in 
arc lamps. 

J. G. AccLes. Improvements in and relating to electrical contact 
devices for explosion engines fired by electricity. 

O. PAcIx I. London. Improvements in or relating to electric 
switch and signalling devices for railroada. 


May 19, 1899. 

R. J. UnUH ART. Manchester. Improvements in electrical igniters 
for gas lamps. (The Firm of Eckel and Glinicke, Germany.) 

S. C. Davipson and L. J.STEELE.. London. Improvements in the 
conibination of electric motors with centrifugal fans or pumps. 

J. DoMJÉN and C. SCHROTTER. London. Electrical apparatus, by 
means of which a prize is au*omatically delivered when a target 
is hit.* 

H. S. Morrison. London. Improvements in the manufacture of 
conduits for electrical conductors and other purposes, and in 
apparatus therefor. 


May 20, 1899. 
A. W. Cramp. London. Improvements in electric switches. 
M. R. Heipg. London. Improvements iz or relating to incan- 
descent electric lamps. 


J. D. F. ANDREWs, London. Improvements in telephones. 
May 23, 1899. 
W. Jones. London. Improvements in and connected with street 


lamp posts, electric light standards and the like. 

B. THoMas. Manchester. Improvements in electrical switches. 

E. L. LoBbELL. Glasgow. Storage batteries.” 

THE British THOMsoN-Houston Co. (Limiten). London. Improve- 
ments in electric arc lamps. (R. Fleming, United States.)“ 

F. W. GoLsBy. London. Improvements in mains for electrically 
igniting gas. (La Société Anonyme Lux Nova," Belgium.)* 

A. PLkcuER. London. Improvements in electric lighting 
apparatus.“ 

C. L. R. E. Mences. London. Improvements in incandescent 
electric lamps. (Date applied for under Patents, &c., Act, 1883. 
Sec. 103, October 27, 1898, being date of application in France.)“ 

W. R. Epwarps. London. Improvements in terminals aud 
binding screws for electric batteries and connections. 

May 24, 1899. 
F. W. SCHINDLER. London. Improvements in automatic elec- 
tric cut-out devices for electric cooking apparatus. 


S. T. Rokixsox. Dublin. Improvements in concentric electrical 
fittings. 
E. ANDREAS. London. Improvements in or relating to shunting 


devices applicable for use on electric cara and the like. 
B. HorkiNsoN, London. Improvements in electric switches. 
W. H. Baker and F. E. Kir. Liverpool. Improvements in 
electrical warp stop-motions for looms.* 
A. PFANNENBERG. London. Improvements in primary batteries." 
May 25, 1899. 
A. E. LAMKIN and J. G. Lemon. London. 


awitch. 
May 26, 1899. 

H. D. Firzpatrick. Glasgow. A waterproof lamp holder for 
Swan incandescent electric lamps. (G. Brandt, Germany.)“ 

W. Peck. Edinburgh. Improvement in the construction of 
electromotora. 

H. C. Gover and C. W. Cox. 
switch and fuse.“ 

Veritys (LIMITED) and L. J. SrEkELE. Birmingham. Improve- 
menta in electrical resistance switcher and automatic cut-outs for 
starting, regulating and protecting electric motors. 


May 27, 1899. 

A. VaNDAM and T. H. Marsu. London. Improvements in 
sockets, or holders for incandescent electric lamps.* 

B. H. Tuwatre. London. Improved methods of utilising high 
potential electrical spark gaps. 

SIEMENS Bros. AND Co. (Limiten). London. Relay apparatus for 
closing a subsidiary circuit of an electrical installation when 3 
current in the niain circuit has à certain strength or voltage. 
(Niemens and Halske Aktien-Gesellschaft, Germany.)* 

SIEMENS BROS. AND Co, (LIMITED) and E. F. H. H. LAUCKERT. 
London. Improvements in synchronised electric clocks.* 

A. M. CLARKE. London. Improvements in electric switches. 
(The General Incandescent Are Light Company. United States.)“ 

May 29, 1899, 

S. G. Bnoww, London. Improvements in dynamo-electric 
generators and motors. 

P. Marino. London. 
deposit of metals, 


Improved telephone 


London. An improved electrical 


An improvemement in électrolytes for 
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SPECIFICATIONS PUBLISHED. 


Nors.—All Specifications can now be obtained at the uniform price of 
8d. each. 88 


14,293. BELFIELD (Scott and Lamme). Systems of electrical distribution. 

14,294. LaMME. Regulation of rotary transformer direct current electro- 
motive force. (Date applied for under International Convention, 
February 10th, 1898.) 

14,761. Lanapon. Electrical safety fuses or cut outs. 

16,172. pg Lavison. Voltaic battery cell, with hot air depolarisation. 

22872. LorseLeT. Electrolytical apparatus. 

. HackBTHAL. Insulating and supporting electric conductors. 

. JUNG, BuECHER and KITTEL. Acid-proof or non-conducting 
material for electrical aud other purposes, and method of prepar- 
ing the same. 

. BrcRRovGHES. Galvanic batteries. 

. THoMPsoN (Ahern). Telephone switchboards or switching apparatus 
for telephone stationa. 

. FEESY (Allgemeine Elektricitüts Gesellschaft). 
descence lamps. 

. RansrorD. (Société Sautter, Harlé and Cie.) Automatic regula- 
tion of monophase or polyphase alternators. 

. Durey. Electro-hydraulic brakes for railway vehicles and other 
purposes. 


Electrical incan- 


1899. 
. TRELEAVEN. Insulators for fastening electric wires. 
. Warp. Switch throwers for steering electric tramcars and the like. 
. SCHWIRSKY. Secondary batteries. 


4,1119. RUTHERFORD. Mode and means for operating the poles or masts 
of electrical cars or vehicles for tramways. 

4.699. CrAYTON. Ceiling-rose for electric lights and the like. 

4,957. Bowgn and Knox. Electric devices for controlling the power 
supply of motors and the like. 

5,050. Imray (Macconn). Control apparatus for electric hoists and 


elevatora. 

. British Taomson-Houstoy Co., LIxIrED (Rice and Steinmetz). 

Induction motors for alternating electric current circuits, 

British THomson-Houston Co., Limitep (Rice and Steinmetz). 

Induction motors for alternating electric current circuits. 

. British THomson-Hovuston Co., Limirep (Steinmetz). Devices for 
changing the frequency of alternating currents in systems of 
electrical distribution. 

. Brrrish THomson-Hovuston Co., LimiteD (Steinmetz and Berg). 

Self-starting alternating electric current motors. 

Rancrort and SuLLIvAN. Automatic systems of preventing 

collisions on electric railways. 

5,619. SINGER. Galvanic batteries. 

5,868. JoHNson (Hartmann and Braun). 

electric elementa. 

5,941. British THomson-Houston Co, Limtreo (Rice). 

electric lamps. 

6,024. Freny (Allgemeine Elektricitiits-Gesellschaft). 

descence lamps. 

6,026. Feeny (Allgemeine Elektricitátas-Gese!lschaft). 

descence lamps. 


Sheathing or casing of thermo- 
Incandescent 
Electrical incan- 


Electrical incan- 


COMPANIES’ MEETINGS AND REPORTS. 


— 
Electric Construction Co. (Limited). 


The sixth annual general meeting of this Company was held yesterday 
(Thursday, under the presidency of Sir DANiEL COOPER, Part., G. C. M. G. 

The SECRETARY (Mr. James Gray) having read the notice convening 
the meeting, 

The CHAIRMAN aaid: Gentlemen, the report and accounts which 
your Directora have pleasure in submitting to you do not seem 
to call for any lengthened observations on my part to recommend 
them to your approval, but at the same time if any shareholders 
desire further information we shall be happy to give it. The gross 
manufacturing profits amount to £48,544. os. 5d., showing a healthy 
increase of £2,698. 18s. 8d. over those of last year, and including the 
balance brought forward we have now 121.595. 63. 2d. of profits to 
appropriate. Of this sum we propose to apply £16,952 in payment of the 
dividend of 7 per cent. on the Preferred, and of 6 per cent. on the 
Ordinary shares, and to add £3,000 to the general reserve fund, making the 
amount at the credit of this acccount £20,000. This reserve fund is 
intended to meet any exceptional loss that, in spite of careful manage- 
ment, will eometimes arise, and also to provide for any unexpected loss in 
realising our securities. I do not look for any call on this fund aud hope 
none will come, but this reserve strengthens the position of the Company 
and gives confidence in its future. I have therefore little doubt you will 
support your Directors in thus providing for a rainy day, should it come. 
The business of the Company and the out-turn of the factories continue 
to make satisfactory progress, and the excellence of our manufactures has 
been fully maintained. During the year we have, besides largely increasing 
the output of standard machines, installed some of the largest dynamos of 

their kind ia this country, and with a completeness of success, | am happy 
to say, that reflects great credit on our able manager, Mr. Blackburn. and 

On our engineering staff as well as on our artisans at Bushbury. The 

electric equipment of the City and South Loudon Railway Extension, 

on which we are now engaged, will, we hope, demonstrate that we are at 
least a8. well qualified as our American rivals to provide such installations, 


We must, however, confess that we have given cause for disappointment 
to a few of our customers by some unavoidable delay in executing their 
orders, caused partly by novelty in the designs and partly by pressure of 
work. To obviate the latter, we are making a considerable addition to our 
workshops and providing larger tools and appliances to cope more 
advantageously with the large machines now coming generally into use. 
We have not been eager to enlarge our works, but the growth of the 
business and the prospects of great development in the use of electric 
power have satisfied us of the expediency of this step. Besides enabling us 
to execute orders promptly these additions will tend to economy in cost of 
production. Our fixed standing charges will be spread over a larger output, 
and thus their percentage on the cost will be reduced. These extensions 
will, we expect, be completed and in full working order before the lapse of 
another year, and the Company’s factories will then be the largest and best 
equipped, especially for the construction of large machines, of any in this 
country. Some additional capital may be necessary, but we may be able to 
arrange for it without any further issue of shares. You may recollect that at 
last general meeting I mentioned that the Directors contemplated offering to 
the shareholders part of our holding in shares of the Electrical Power 
Storage Co., Limited. We took this step in October, and well on to half 
the shares offered were applied for and allotted to shareholders. We may 
again offer the unallotted balance, and if these shares are taken up it may 
be unnecessary to issue any more of our own shares, or if so only to a 
very limited extent. 

It seems unnecessary to deal with the figures of the accounts in detail, 
but, as I have said, information will be given where further explanations may 
be desired. I ought, however, to invite your attention to the completion of 
the rearrangement of our finances. All our First and Second Six per Cent. 
Debentures have been converted into Four per Cent. Debenture Stock, and 
a large portion of floating debt into redeemabie Four and a-Half per Cent. 
Second Debenture Stock. The whole expenses of this conversion have 
been written off, and in addition to the important reduction of interest 
already experienced, there will be a further saving in the coming year. 
You will, Lam sure be greatly pleased, for more reasons than one, that 
the compensation for injuries paid to workmen during the year doea not 
exceed £20, and that, too, although we are more liberal in our treatment 
of those who have unfortunately suffered than is provided by the Act. 
You will also be glad to hear that our relations with our employés are 
of a thoroughly harmonious and satisfactory character. We consider it 
our duty, as well as in your interest, to treat the men, not only fairly, but 
an liberally as the exigenciee of competition will permit. For some years 
past the men have had an annual bonus on their wages, and this we intend 
shall bear a fixed proportion to the dividend paid on the Ordinary shares. 
The men have thus substantial evidence that it is to their pecuniary 
advantage to co-operate heartily in working for the success of the 
business. You will, I feel sure, agree that this is a sound and enlightened 
policy in the management of such works as ours. I am happy to believe that 
this policy is bearing fruit in a steady growth of confidence on both sides, 
and of cordial co-operation among all the Company's employés. 

Aud now, gentlemen, in conclusion, I have again much pleasure in 
expressing my confidence in the Company. During the present manage- 
ment we have from year to year strengthened our position both within 
and without. There ia before us an enormous development in the use 
of electric power, involving, of course, a corresponding demand for our 
manufactures. With the extensions we shall have factories capable of 
increasing largely the output of our standard manufactures as well as 
of producing the largest machines that can practically be required, and we 
are steadily building up a business that will, I hope, prove not only 
profitable but permanent, and a credit to all concerned. I now beg to 
move: 

“That the accounts and the report, with the recommendations therein 
contained, submitted by the Directors, be approved and adopted.” 

The DEPUTY-CHAIRMAN (Mr. James William Barclay) seconded the 
motion. 

Mr. NEVILLE enquired why the payment of one-half of the dividend 
of 6 per cent. which had been earned to May lst last on the Ordinary 
shares was to be postponed to January õlist next, the other half being paid 
on the 31st inst. 

Dr. DRYSDALE, referring to the item of pupils’ premiums in the profit 
and loss account, stated that he was acquainted with the works of the 
Company at Bushbury, and that he regarded the school as the best of its 
kind. He hoped to see the item of pupils’ premiums increased. 

The DEPUTY-CHAIRMAN stated, in answer to Mr. Drysdale, that 
the company could only take a limited number of pupils with advantage 
to the pupils and themselves, He believed that their number was quite 
full at the present time, and they always had a sufficient number of 
applicants. With reference to Mr. Nevilles question, he would refer him 
to the explanation offered at the meeting in August, 1896, when the 
present system of paying the dividend was first adopted. He (the 
speaker) had only to add that, although the shareholders in 1896 might 
have had some grievance at having the payment of half of their dividend 
postponed, the same grievance did not arise now, when the system 
had been fully adopted by the shareholders and in operation for some 
years. Moreover, if the Directors were to pay now the whole of the 
dividend declared, there would be no distribution next January, because 
the Board had set their faces against paying interim divideuds before they 
were fully satisfied that sutticient profits had been fully earned to justify 
a distribution. 

The resolution was then carried unanimously. 

The retiring Directors, Sir Henry €. Mance, C. I. E., and Mr. Philip E. 
Beacheroft, were unanimously re-elected, and the auditors, Messrs. James 
Meston and Co., were re-appointed. 

A vote of thanks to the Chairman and Directors, proposed by Dr. 
DRYSDALE and seconded by Col. PLOMER was carried unanimously, 
and the proceedings terminated. 


a 


428 


THE ELECTRICIAN, JULY 14, 1899. 


Eleotrical Power Storage Co. (Limited). 


The tenth ordinary general meeting of this Compauy was held yesterday 
(Thursday) at the offices, 4, Great Winche:ter-street, Mr. J. IRVING- 
Courtenay (Chairman and Managing- Director) presiding. 

The SECRETARY (Mr. David Smith) having read the notice calling the 
meeting, 

The CHAIRMAN said: Gentlemen, from the report you will see that 
after payment of interest on debentures, and adding a substantial amount 
to the contingent fund, a net profit of £4,532. 18s. 4d. remains; this, 
together with £356. 10s. 7d. brought forward, makes a total of 
£4,889. 88. 11d. available for distribution. The Directors therefore recom- 
mend a similar dividend to that which has been paid for the last sic years, 
viz., 5 per cent., which will absorb £4,334. 16s., leaving £554. 12s. 11d. to be 
carried forward. In order to satisfactorily meet the demand for E. P. S. 
storage batteries, which has during the past year very considerably 
inereased, new buildinga have been erected on part of the premises added 
to the works in 1897, at a cost of about £1,500. These buildings consist of 
shops, stores, aud a new and fully-equipped laboratory, while over £1,600 
has been expended in providing plant, both for the old and new portion 
of the works. The sum of £3,541. 10s. 7d., provided out of revenue, has 
been devoted to the maintenance, in thorough working order aud condition, 
of the whole of the company’s plant and machinery. This sum is made 
up of two principal items, viz, £2,984. 2s. actually money spent 
on the work, and a sum of £557. 8s. 7d. written off for depreciation. 
The expenditure of so large a sum of money on maintenance seems to 
require some explazation, but it should be remembered that our work 
comes near to what is designated asa dangerous trade, and we have therefore 
tocomply with, aud, in fact, often anticipate the wishes or suggestions of the 
Home Office in the matter of general arrangements and cleanliness of our 
works, and various precautions for the health of our workinen. The amount 
of wear and tear of the sundry appliances necessary under these conditions is 
remarkable, but we have fully provided for everything. Then, again, some 
of our buildings are very old, and, consequently, require a great deal 
spent upon them. The result of the year’s work may, I think, be deemed 
&atisfactory, as not only have we had to face during the past twelve months 
competition of the most severe and, I may say, reckless character ; but 
prices of all raw material and especially of our staple article, lead, have 
shown & very considerable upward tendency. In consequence of this 
latter fact, the Directors during the early portion of the present year 
were obliged to issue a circular informing our customers and the 
trade generally that the prices in our catalogue had been increased 10 per 
cent. But you will understand that little of the benefit accruing from the 
increase in prices came into the past financial year, owing to the fact that 
at the time our circular was issued we had already orders on hand repre- 
senting our average output for several months. 

As I have mentioned, competition has been exceedingly severe, and 
although during the past few years several of our competitors have found 
their responsibilities too great for them to bear, and have therefore 
disappeared, yet others have cropped up to take their places with some 
ostensibly new battery or other, but generally an old acquaintance—a; 
least of this company’s staff, resuscitated after quiet burial in the past. 
Que of the unfortunate incidents peculiar to the storage battery industry 
is that in order to compete for some contracts it is necessary to enter 
into agreements for the upkeep of the battery at a certain stipulated 
price per annum for periods varying from five to fifteen years. "This is, I 
think, prejudicial to the industry generally, besides fostering unfair 
competition, as it enables certain persons, by offering the tempting 
bait of a low maintenance rate, to secure such contracts, and then, 
after a year or two has elapsed, and the time comes for the maintenance 
contracts to be carried out and. renewals made, the customer frequently 
finds that the guarantors bave in the meantime ceased to exist, and the 
necessary work, for which he has probably paid a substantial sum, has 
to be undertaken by new contractors and paid for over again. The policy 
of this Company has always been to enter into such maintenance contracts 
at rates which may be reasonably expected to cover the risk. This policy 
will be adhered to, although it may cause ua to lose a few contracts. 
We have, however, started, in addition to the reserve fund, a special 
contingent fund, which has been created for the purpose of waking 
further provision against this class of liability. Such a reserve, of 
course, adds greatly to the strength of the Company, and [ cannot help 
thinking that engineers, electric companies and committees of local 
authorities generally, will in time find that the only safe way to 
deal with contracts of this description is to satisfy themselves that 
the parties giving these maintenance guarantees have adequate reserves 
to meet the risks. Amongst the larger work completed during the past 
twelve months I may specially mention that we have installed a 
traction battery for the Liverpool Corporation for their trams, have 
extended the batteries for the Birmingham Electric! Supply Co., have 
erected one for the Metropolitan Electric Supply Co. and, in 
addition to these, bave erected batteries at Colchester, Morecambe, 
Belfast, and Leith, for the various lighting authorities. Among 
the more important contracts we have at present in hand may be 
mentioned one with the Metropolitan Electric Supply Company for their 
station at Willesden, also batteries for the Gloucester, Bradtord, Doncaster, 
and Bury St. hdmunds Corporations, and for the London County Council 
for their works at Crossness, The contract mentioned in my speech at 
the last anuual meeting for the supply of batteries for the Loudoun Elec- 
trical Cab Co. has now been competed, and Iam happy to say that so 
far as the batteries are concerned they are doing well. As you are 
doubtless aware from the newspapers. various necessary improvements, 
which had nothing whatever to do with the batteries, caused the removal of 
the cabs from the streets for a month or so; but they are now back again 
in duereased numbers, 

During the past few years the Company has devoted a great. deal of 


attention to the problem of constructing a battery capable, without injury 
to itself, of providing heavy currents to meet the exigencies of lighting and 
traction work in central stations. In this respect we have been singularly 
successful, and the two new types of cella which we have designed for these 
particular purposes are being much appreciated by engineers, and I am 
glad to tell you are found to answer most satisfactorily to the sudden and 
oftentimes severe demands made upon batteries in central station work. 
In view of the great improvements which have taken place in the mauu- 
facture of E. l'. S. batteries, the Directors have decided that it is advisable 
to make a small, though we hope, effective exhibit at the Exhibition 
to be held next year iu Paris, where we propose to show seme 
of the latest types of the Company’s mauufactures, special attention being 
given to traction types of cells, fur which we believe there is a considerable 
market opening on the Continent. While I am able to congratulate vou 
oo the continued prosperity of the Company, you will understand, that 
for the reasons mentioned, the year has been one during which the 
Company has at times given considerable anxiety to myself aud the 
Directors, and the result of our work has only been obtained by the most 
careful management and supervision by our staff. I now move 

“That the Directors! report and balance sheet to May 31st, 1899, be and 
are herchy approved and adopted, and that a dividend of 5 per cent. on 
the paid-up Ordinary capital be declared, payable on August Ist, 1899.” 

Sir DANIEL COOPER, Bart, (. C. M. G., seconded the motion and 
referred to Mr. Courtenay's long connection with the E. '. S. Company, 
expressing a hope that the time was coming when the Company's affairs 
would give less anxiety and trouble than hitherto. The concern was now 
in a state which at one time could scarcely have been expected, and he 
hoped they would be able to carry on its affairs at less expense while 
deriving the same profits. 

The resolution was carried unanimously. 

Sir Daniel Cooper was re-elected a Director of the Company, aud Messrs, 
James Meston and Co. were re-appointed Auditors. 

A vote of thanks to the Chairman and Directors was afterwards carried 
un mimously, and the proceedings terminated. 


Crompton and Co. (Limited). 


The anuual general meeting was held on Monday, under the presideney 
of Mr. JOHN TROTTER, 

The SECRETARY (Mr. E. Reeves) read the notice convening the 
meeting and the report of the Directors was taken as read. 

Toe CHAIRMAN said : I congratulate the shareholders on the return 
of the Company to a dividend-paying condition, and on the satisfactory 
result we have obtained from the past year's working. The gross profit on 
the trading account has amounted to £55,552, against £41,418 lust vear. 
You will naturally from that conclude that there has been a considerable 
increase in our trading during the year, and that is the case; in fact, it is 
a record year in the Company's history as regards the trading we have 
carried out. Of that £553,000 odd, a considerable portion is taken up by 
expenses, the trading expenses amounting to £17,582, against £16,855 in 
the previous year—an apparent increase which would be perfectly leziti- 
mate, considering the large amount of extra trading we have done. Tae 
actual trading expenses, however, if they were coinpared item by item, 
have been this year smaller than they were last year, although we have 
done a larger busicess this year. The increase shown is due to our having 
put special things into these trading expenses which had previously — 
perfectly legitimately, I think—been carried to capital. Two of these 
items—tvols aud experiments, testing, &c.—amount together to a 
total of about £2,000, aud, therefore, if these accounts had been 
dealt with this year as they have been dealt with on previous 
oceasions, the £17.582 would have been £15,332 this year, with a larger 


' trading, as compared with £16,853 last year on a lesser trading. The 


administration and offive expenses this year are £8,111, against £6,758 — 
also an apparent increase, which is owing to somewhat sunilar cause3. We 
have chanyed the system of doing business in the country, which used to 
be conducted through agencies, the commission for which was deducted 
from the accounts and did not appear as office or administration expenses. 
All these expenses have been charged to the account this year, which will 
explain about £1,000 of the increase; aud on the other side the gross 
trading profit has increased by not having the expenses of the agencies 
first deducted. We find we get more business at less expense than when 
we were paying commissions to agents: and we have also the advantage 
of having the goodwill attached to our business. In the old 
days the ratio of expenses to gross profits was 77 per cent., which gradually 
fell to 72 per cent., and which was last. year 67 per cent. ; but this year, 
although we have charged so inuch more to expenses, the ratio is still 
further reduced to 64 per cent. We carry from the profit and loss account 
to revenue account £25,073, and we brought forward from last year 
£4,606. On the other side of the account we have had to pay a some- 
what larger amount for debenture interest, and we also pay a considerable 
amount to bankers for their advances. The directors’, managing directors’, 
trustees’ and auditors’ fees are the same; we have paid au interim divi- 
dend at the rate of 5 per cent. per annum, which absorbed £2,535 ; and 
we have a balance to deal with of £15.489. We propose out of that to 
pay a dividend at the rate of 7 per cent. per annum for the 
half-year, to curry £5.000 to reserve, and to set aside £2,000 for posible 
bad debts. In the balance sheet the debentures amount to £100,000 


against £86,000 last year, the explanation being that we have 
issued the remainder of our first debentures; but the loans. Iron 
bankers are decreased from £49,000 last year to £37,000 this year. The 


sundry creditors figure in the present bialance-sheet for £99,994 agannst 
£51,058 last. year-—a slight increase ; but. on the other side. the trade 
debtors are increased from £61,990 to £75,891 this year. The stock in 
trade is also. slijhtiy increased —from £60,502 to £83,826. The increase 
in those last two items is £17,457 against a slight increase on the other 
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side of about £3,000. The stock in trade has been very carefully ascer- 
tained, and is a first-rate asset. We have added a considerable amount of 
expensive tools during the year, but by the natural writing off which has 
gone on every year, and by carrying such a large amount to the annual 
expenditure this year, as I have explained, that total is a diminishing one. 
The Chelmsford Electrie Lighting Co. item stands really under several 
headings on the property side of the balance sheet. During the year, 
proposals were made to us by the authorities at Chelmsford with respect 
to purchasing that undertaking, and the Directors went very carefully 
into the matter. It ended up by our proposing to sell the whole under- 
taking for £42,000, which was to include a great deal of work in the way 
of buildings, &c., not yet executed. We should also have transferred a 
considerable portion of our old factory, which stands at present under 
“freehold property,” and a considerable amount of machinery. The 
authorities at Chelmsford, however, did not make us an offer which 
we regarded as acceptable, and therefore the matter has been closed. 
We consider that that electric lighting undertaking is a satisfactory business 
altogether now. It is a good asset, aud one which is increasing in value every 
year. On the other hand, the money so invested does not, as you may 
readily understand, produce us as much profit as it would if it were 
employed in our manufacturing and contracting work. If, therefore, 
anyone comes along and makes us a satisfactory offer for this property, we 
know that we can do better with the money ; but, otherwise, we are quite 
content to wait, believing, as we do, that this property is increasing in 
value every year. There is a very pressing matter which I must now 
mention, namely, the great increase in the business of the Company. We 
undertook some years ago to overhaul the business, and to try and bring 
it to à normal condition. I consider that we have brought it into a fairly 
satisfactory condition now, but, at the same time, I am sure that there 
is room for further improvement. It is especially ditficult for us to 
cope with the amount of business brought to us with our existing appli- 
ances. Last year we had a certain amount of orders in hand which were 
considerably in excess of those which we had in hand a year previously ; 
but at the corresponding date this year we had 50 per cent. more orders 
than we had at the beginning of last year, and the general manager 
informs me that that percentage of excess ijs considerably greater to-day. 
We cannot stand still ; we must refuse to take orders, or we must make 
provision for doing a larger business than we are alle to do at present. 
We, therefore, recommend that the works be increased, and that new 
machinery and tools should be added to those we already have. We also 
strongly feel that the economies which have been effected in the manufac- 
turing should be extended to our lamp factory, which is still conducted 
at the old works, There is not nearly accommodation for the work that 
has to be done there, and it is, therefore, carried on under very adverse 
circumstances. We are sure that increased economy and additional profit 
could be made by removing that branch of the business to our new works 
and by shutting up the old works. We do not propose to do more than a 
certain amount of this work at a time, but we consider it necessary to 
make provision for turning out a larger amount of work than we 
can at present. We, therefore, propose to issue the whole or part— 
probably the whole —of the remaining shares which are now unissued. 
Our shareholders will have the opportunity of subscribing for these shares 
on advantageous terms. We propose to issue these £3 shares at a 
premium of Sa., and to offer them pro rata to all existing shareholders. 
In this way we propose to increase the funds to meet our growing trade, 
and also to provide more working capital for the Company, we now have to 
pay a considerable sum every year to our bankers for advances. He 
then warmly commended the services of the staff at Chelmsford and 
London, especially referring to those of Mr. F. R. Reeves, the general 
manager. Their relations with the workmen were now ef the very 
best. He concluded by moving the adoption of the report and accounts. 

Mr. R. E. B. CROMPTON (Managing Director) in seconding the 
motion, expressed his unqualified satisfaction with the improvement in 
the position of the Company. His only anxiety in regard to the future 
was as to their ability to cope with the buainess "There was no question 
that the two points in which the Company required strengthening were 
the enlargement of their works aud better means of housing their work- 
men. During the past year the capital invested in the manufncturing 
branch of the business bad yielded 12 per cent.—a result which he con- 
sidered was mainly due to the business-like qualities of the chairman, who 
had been readily backed up by Mr. Reeves, their general manager. 

The motion was carried unanimously, and resolutions were afterwards 
passed, declaring a dividend at the rate of 7 per cent per annum for the 
half-year, tax free, and re-electing the retiring Director aud auditors. 

The proceedings then terminated. 


3 r 
British Thomson-Houston Co. (Limited). 


The fourth ordinary general meeting was held at the offices, 83, Cannon- 
street, London, E.C., on Tuesday, under the presidency of Mr. E. A. 
LAZARUS. 

The ASSISTANT-SECRETARY (Mr. Alfred Clements) read the notice 
calling the meeting, and the report of the Directors was taken as read. 

The CHAIRMAN : It may interest you to know that the contracta we 
have in hand, excluding ordinary sales, are to the number of 55, aggregating 
sòmething like £869,000, The principal of these are the Central London 
Railway, the Bristol Tramways, the London United Tramways, the 
Sheffield Corporation Tramways, the Bolton Corporation Tramways, 
the Dublin United Tramways and the Cork Electric Tramways and 
lighting Co. For the whole of these no profit has been taken in the 
present accounts, although a good deal of work has been done on them. 
The only other matter I need refer to is the fact of our increasing our 
capital from £240,000 to £400,000 on account of our intention to take up 
manufacturing here. At the present, moment we are looking about for 


sites, and several convenient spots have bcen offered to us, but we 
have not decided yet what we shall do, and under these circumstances 
I think I should not enter into too much detail. It will be interest- 
ing to you if I state, with respect to the new issue of shares, 
which will take place almost immediately, that we shall place 
them at £2. 10s. premium each. The premium will thus amount to 
£40,000, which we shall put to the credit of the reserve fund. 
Beyond these reinarks I do not see that I have anything to call attention 
to, but I shall be very glad to answer any questions. Meantime I will 
propose : " That the report of the Directors produced, together with the 
annexed statement of the Company's accounts at March 31, 1899, duly 
audited, be now received, approved and adopted." 

Mr. F. J. DOWN (a shareholder), seconded the motion, which was 
carried unanimously. 

The CHAIRMAN afterwards proposed the re-election of the retiring 
Directors : —Mr. W. A. McArthur, M. P.; Dr. J. T. Merz; Sir Thomas 
Thompson, Bart. ; and Mr. E. Thurnauer. 

Mr. C. J. WHARTON (a shareholder) seconded the motion, which was 
carried unanimously. 

The CHAIRMAN afterwards proposed That the following dividends be 
now declared out of the net profits of the undertaking for the twelve 
months ending March 31, 1899, upon the capital issued on that date, viz.:— 
On the £40,000 ‘A’ shares a dividend of 10 per cent. for the year, on 
the £40,000 ‘ D shares a dividend of 10 per cent. for the year, on the 
£160,000 ‘PB?’ shares, of which £120,000 paid up from April 1, 1893, 
and £40,000 from May 16, 1898, a dividend at the rate of 10 per cent. for 
the year, and that those dividends be paid on July 12, 1899," which was 
carried unanimously. 

Messrs. Price, Waterhouse and Co. were re-elected auditors to the 
Company, and a vote of thanks to the Chairman aud Directora terminated 
the proceedings. 


Eastern Telegraph Company (Limited). 


The report of the Directors of this company, for the half-year ended 
March 51 last, states that the revenue for the period amounted to 
£493,504. 78. 6d., from which are deducted £122,561. 53. 8d. for the 
ordinary expenses and £34,520. 9s. lld. for expenditure relating to 
repairs and renewals of cables, &c. After providing £4,333. 14s. 1d. for 
depreciation of spare cable and £7,413. 14s. 2d. for income tax, there 
remains a balance of £324,675, Is. 8d., to which is added £35,447. Os. 7d. 
brought forward, making £360,122, 4s. 3d. From this balance there has 


been paid— 
Interest on Debentures and Debenture stock ......... . . £29,855 10 6 
Dividend on Preference stock  ...... a Rm 29,730 13 0 
An interim dividend of 1j per cent. on the Ordinary 
rr deii dede wept INE VV 50,000 0 0 


£109,586 3 6 
leaving £250,536. Os. 9d., out of which the Directors have placed £10,000 
to reserve for maintenance ships, £5,000 to reserve in connection with 
removal of head office, £2,00J to reserve for insurance of goods in transit, 
and £100,000 to general reserve. The Directors now recommend the 
declaration of a final dividend, on the Ordinary stock, for the year ended 
March 51, of 14 per cent, and a bonus of 2 per cent., amounting together 
to £150,000, both payable on 20th inst. (free of tax) and making, with the 
three previous payinents on account, a total distribution of 7 per cent. for 
the year. The balance of £3,536. Os. 9d. is proposed to be carried forward. 
The revenue includes £25,112. 15s. 4d. dividends for the half-year upon 
the company's investments in other telegraph companies. 

The British Government having aunounced that it was prepared to 
co-operate with the Governments of Australasia and Canada in the laying 
of a Government cable across the Pacific Ocean, the Directors of this and 
the Eastern Extension Telegraph Co. considered it necessary in the 
interesta of the proprietora to protest against the British Government 
entering into active competition with private enterprise and of pledging 
the public credit of the country for such a purpose. Accordingly a depu- 
tation from the two companies waited upon the Chancellor of the Exchequer 
and the Secretary of State for the Colonies, in order to express the com- 
panies very grave objections toso serious an attack upon private interests. 
The Directora consider that should the laying of the Pacific cable be 
decided upon, it should be worked and maintained by private enterprise, 
and not by Government agency. 

The convention with the French Government for a land line through 
France to Marseilles terininated in March last, and the new cable from this 
country to Gibraltar, Malta and Egypt was completed on January 23. 
Direct telegraphic communication with Egypt and the Far East, as well as 
South Africa, has thereby been materially strengthened. The cost of the 
Malta- Alexandria section has been charged against general reserve. 

The new repairing ship, which is being built to replace the cable ship 
“John Pender,” will be completed by the end of the year, when she willl 
at once be put into commission for important renewal work in the Red 
Sea. To meet possible future requirements, this ship bas been designed 
to give greater speed and a larger coal and cable-carrying capacity. 


British Aluminium Co. (Limited). 


The directors’ report for the year 1898 states that a gross profit 
amounted to £28,581. After paying all general expenses, debenture and 
loan interest, and including the amount brought forward fiom the 
previous year, there remains a balance of £9,781 for dividend, and the 
directors recommend the payment of the cumulative 7 per cent. dividend 
on the preference shares up to January Ist, 1897, and that the balance be 
carried forward. The company’s factories are working well, the cost of 
production of the metal is diminishing and the sales are steadily 
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increasing. To provide for the large demand for carbide of calcium, new 
arrangements have been made with the Acetylene Illuminating 
Co. to take over the manufacture of this product at Foyers. Owing 
to the importance of water power to the company, certain rights con- 
trolling a large water power in Scotland were acquired some years 
ago, and arrangements are pending with another company for the 
development of this power. In view of these arrangementa, and of the 
rapid development in the aluminium industry, the directora think it 
advisable to introduce further capital into the businees, and as the existing 
debentures are repayable on Jan. 1 next, arrangements are being completed 
for the consolidation of the debentures and repayment of the mortgages 
which were taken over with the properties, This will be effected by the 
issue of £300,000 Five per Cent. First Mortgage debentures, which will also 
provide additional capital. 


JANDUS ARC LAMP AND ELECTRIC CO. (LIMITED).—The annual 
meeting of this company was held at Manchester on Wednesday. The 
chairn:an (Mr. E. N. Galloway) moved the adoption of the report, which 
recommended the pay ment of a dividend of 40 per cent. for the year ended 
April 50. This is the third successive vear the company has paid a dividend 
of 40 per cent. The resolution was, of course, unanimously adopted. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— P 

ANGLIAN CYCLE AND ENGINEERING CO. (LIMITED).— This company 
was registered on June 23, with a capital of £15.C00, in 1,470 Ordinary 
shares of £10 each, and 300 Founders’ shares of £1 each, to acquire as 
going concerns the business of an electrical engineer, carried on by Mr. 
Napier Prentice, at Stowmarket and elsewhere, and the business of cycle 
manufacturers and engineers, carried on by R. Stannard and C. Bishop 
Alger, under the style of Stannard and Alger. The first directora are :— 
H. N. Prentice, R. Stannard, C. B. Alger, l'. C. N. Peddar, and S. A. Maw. 


DISTRICT ELECTRIC SUPPLY CO. (LIMITED).—This company was 
registered on July 1, with a capital of £1,000, in £1 shares, to carry on 
the business of an electric light company, and to supply electricity for the 
purposes of light, heat, motive power or otherwise. The subscribers are : 
R. D. Baxter, A. W. Johnson, R. C. Kerr, D. M. Carr, J. Gleazer, 
R. B. Somerville, and A. E. Read. 


EPSTEIN ELECTRIC ACCUMULATOR SYNDICATE (LIMITED).— This 
company was registered on July 4, with a capital of £10,000, in £1 sbares, 
to adopt an agreement with Roger W. Wallace for the acquisition of 
certain patents and property, to manufacture and deal in secondary 
batteries, and to carry on the business of an electric light and power 
company. The subscribers, with one share cach, are :—A. E. Unwin, D. 
Thomson, J. W. Hulyer, F. Wainwright, E. J. Richardson, H. S. Church 
and J. H. German. 

BENJAMIN GOODFELLOW (LIMITED).—This company was registered on 
June 30, with a capital of £50,000, in £1 shares, to acquire the business of 
engineer and millwright carried on by G. B. Goodfellow at Hyde, and to 


carry on the business of machine and tool makers, engineera, machinists, 
boiler makers, &c. 


LLANRWST ELECTRICITY SUPPLY CO. (LIMITED).— This company 
was registered on June 26, with a capital of £5,000,in £1 shares, to acquire 
the business of electrical and mechanical engineers, and suppliers of elec- 
tricity, now carried on at Llanrwst, Denbigh, by Messrs. C. F. McInnes 
and G. R. Peers, un ler the style of the Llanrwst Electricity Supply Co. 
The subscribers (W h one share each) are: — C. F. Melnues, Carrington- 
terrace (electrical ,engineer) J. E. Humphreys, J. E. Jones, Mrs. A. 
McInnes, J. O. Thomas, Mra. G. S. Thomas and J. W. Owen (all of Llanrwst). 

OMNISCOPE SYNDICATE (LIMITED).—A syndicate was registered on 
June 28, with £6,000 capital, in £1 shares, to manufacture and deal in 
electrical and photographic appliances, and in particular * omniscopes " and 
other apparatus for reproducing objects in motion, or speech or other sounds. 


SHARPE AND CO. (LIMITED).—This company was registered on June 23, 
with a capital of £2,500, in £1 shares, to acquire and carry on the business 
of electrical and general engineers, smiths, &c., now carried on by Sharpe 
and Co. at Grimsby. 

SHIPHAM AND CO. (LIMITED'—' This company was registered on 
June 29, with a capital of £15,000, in £1 shares, to acquire the business 
lately carried on by the firm of Shipham and Co.. and to carry on the 
business of electrical and general engineers, metal workers, boiler makere. &c. 


TAYSIDE ELECTRIC AND GAS LIGHT CO. (LIMITED).—'l'his company 
was registered at Edinburgh, on June 23, with a capital of £25,C00, in £1 
shares, to acquire the business of the Newport Gas Co., and to carry on 
the business of manufacturers and suppliers of electricity and gas. The 
subscribers (with one share each) are:— W. Corbet, H. Wedderburn, 
A. Leitch, J. Lowson, J. Orr, T. Winton and A. Stewart. 


WOODHOUSE AND BAILLIE RIVIERA ELECTRICITY CO. (LIMITED).— 
This company was registered on June 29, with a capital of £50,000, iu £1 
shares (16,000 First Preference and 20.000 Second Preference), to enter 
into an agreement with Messre. C. H. ©. Woodhouse and G. II. Baillie, 
and to carry on the business of suppliers of electricity for the purposes of 
light, power aud otherwise, electricians, mechanical, electrical and general 
engineera, manufacturers of and dealers in electrical machinery and 
apparatus, &c. The first subscribers (each with one Second Preference 
share) are:—C. H. C. Woodhouse (electrical engineer), E. W. Shevens, 
W. H. Milne, W. T. Parkes, F. J. Pepper, G. Forrest and J. A. Parkes. 
The first directors are: — C. H. C. Woodhouse, G. II. Baillie and A. M. 
Hanbury. 


CITY NOTES. 


— 


MEMORANDA.—Bank rate 34 per cent. (since July 13, 1899). Price of 
silver 278d. per oz. (July 13). Consols (22 per cent.) 1061—106: for 
money, 100 1 10614 for account; 24 per cent. 102—1024 (July 13) 
Stock Exchange Settling Days: Consols, August 2; Stocks and Shares 
Continuation Day, July 26; Ticket Day, July 27; Pay Day, July 28; 
Mining Share Carry over Day, July 25. 


BRITISH INSULATED WIRE CO. (LIMITED).—The directors of this 
company at their meeting on Wednesday declared an interim dividend on 
the Ordinary shares at the rate of 10 per cent. per annum for the half- 
year ended June 30, being 5s. per share less tax. Dividend warrants 
will be posted on July 15. Warrants for the half- year's dividend on 
Preference shares (Nos. 1 to 27,500), being Js. per share, less tax, will be 
posted on the same date. 


BRITISH WESTINGHOUSE ELECTRIC AND MANUFACTURING CO. 
(LIMITED).— On another pag» will be found the prospectus of this 
company, which is registered with a capital of £1,500,000, in 200,000 
Six per Cert. Preference shares of £5 each and 50,000 Ordinary 
shares of £10 each. Half the Preference shares (£500,009) are now 
offered for subscription, and £150,000 has been subscribed bv the 
vendors and their friends, and will be allotted in full. The payment 
per share on application is 10s., on allotment £1. 10s., on Nov. 1 £1, 
and on Feb. 1, 1900, £2. The subscription closes on or before the 19th inst. 
The technical adviser to the company is Lord Kelvin. and the Directors 
include Mr. George Westinghouse and several gentlemen well-known 
in connection with industrial enterprise in this country. The company is 
formed to establish works in England for the production of all kiuds of 
electrical machinery and appliances, and takes over from the American 
Westinghouse Electric and Manufacturing Co. valuable rights for the 
United Kingdom, Colonies, Dependencies, &c. (except those in North 
America), It isstated that orders for plant and appliances for the terri- 
tory covered by this company’s operations for the year ended June, 1898, 
amounted to £139,613, and for the year ended June, 1899, £265,523. 
Dividends upon the amounts called up on the Preference shares for the 
first two years is guaranteed by the American company in order to 
cover the period of 18 months at the outside, which it is estimated will be 
required for the complete establishment of the works, for which a eite 
covering about 40 acres has been acquired at ‘Trafford Park on the 
Manchester Ship Canal. All further particulars will be found in the 
prospectus, copies of which can be obtained from the offices of the com- 
pany, 65. Cornhill, London, E. C., from Messrs. Glyn, Mills, Currie and Co., 
67, Lombard-street, E.C., Messrs. Greenwood and Co., 28, Austin Friars, 
E. C., and Messrs. Lawson, Ormrod and Co., 10, Half Moon-street, Manchester. 


CALIFORNIAN POWER TRANSMISSION SCHEME.-—A company, entitled 
the Kern-Rand Co., has been formed at Los Angeles to generate 
electricity by the utilisation of the water power of the Kern River and 
convey power to Los Angeles, a distance of about 150 miles. 


CONSOLIDATED TELEPHONE CONSTRUCTION AND MANUFACTURING 
CO. (LIMITED). —At their meeting on Monday the directors decided to 
recommend (subject to audit) a dividend of 1 per cent., less tax, for the 
year ended 31st March. 


DIRECT UNITED STATES CABLE CO. (LIMITED).— The directors of this 
company recommend a final dividend of 3s. per share and a bonus of 2s. 
per share (both tax free}, payable on and after 31st inst., making, with the 
three interim dividends already paid, a total distribution of 34 per cent. 
for the year ended 50th June. £10,000 is placed to reserve, and about 
£3,000 carried forward. The transfer books will be closed from llth to 
25th inst. inclusive. 

EASTERN TELEGRAPH CO. (LIMITED). —s*ir John Wolfe Barry, K. C. B., 
has been elected by the directors of this company to a seat on the Board, 


EDMUNDSONS’ ELECTRICITY CORPORATION (LIMITED).—The profits 
for the year ended March 31, including £1,001. 7a. 10d. from previous 
year, amount to £12,269. 5s. 5d., and the directors propose, after writing 
off the expenses of debenture issue, amounting to £1.446. 198. ld., t» 
recommend a dividend of 6 per cent. per annum on the Six per Cent. 
Cuinulative Ordinary shares for the year ended March 31, and a dividend 
of 1 per cent., being the balance dividend unpaid for the year to March öl, 
1898, leaving £2,570 to be carried forward. 


ELECTRICAL CO. (LIMITED).—The directors of this company have just 
filed the balance sheet for the past financial year. After a considerable 
writing off of stock and bringing the patents, plant and fixtures down 
to the nominal sum of ls., and allowing nothing for goodwill, the nett 
profits have amounted to nearly £4,C00. The directors of the company 
have decided that arrangements shall be made for undertaking large 
installations, especially in connection with power transmission plants, of 
which, we understand, several, up to 500 n.r, are already in hand 
for tbis purpose. It has been decided to increase the capital of the 
company to £50,C00. The electrolier department is to be removed from 
the Charing Cross-road premises, and the technical department is to be 
concentrated there. As our readers are aware the Electrical C». 18 
affiliated to the Allgemeine Elektricitats-Gesellachaft of Berlin, whose 
operations in all parts of the world are on the largest scale. 


GENERAL ELECTRIC CO. (U.S.A.).—This company has declared the 
regular half-yearly dividend of 55 per cent. on its preferred s*5ck. 

SCHUCKERT COMPANY.—'This company proposes, in conjunction with 
the Banque Française de l'Afrique du Sud, to form a manufacturing and 
trust company in France, with a share capital of 10, 000, C000 fraues. 
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HOLLAND.—A syndicate has been formed at Rotterdam, with a capital 
of £640,000, to acquire tramways in Holland, and for equipping and work- 
ing the lines electrically. Negotiations are pending with the Netherlands 
Tramway Co., at Heerenveers, the Utrecht Tramway Co. and Sticht Tram- 
way Co., at Utrecht. The syndicate is backed by the Messrs. Rothchilds, 
and by Berlin and Paris banking houses. 


INTERNATIONALE ELEKTRICITAT8 GESELLSCHAFT (VIENNA).—A 
dividend of 8 per cent. has been declared for the past year. 


LONDON .PLATINO-BRAZILIAN TELEGRAPH CO. (LIMITED).— The 
annual return to May 24 has been filed. The nominal capital is £400,000, 
in £10 shares, of which 57,548 shares have been taken up and paid for in full. 


8T. JAMES' AND PALL MALL ELECTRIC LIGHT CO. (LIMITED).— 
This company notify the declaration of an interim dividend on the 
Preference shares at the rate of 7 per cent. per annum, and on the Ordinary 
shares at the rate of 10 per cent. per annum for the half-year ended 
June 30. The share transfer books are closed from July 19 to August 2 
inclusive. 

The amount of electricity sold by the company for the quarter ended 
Midsummer is returned at 817,642 units, estimated to produce £14,819, 
against 682,045 unite, which actually produced £13,441, for the corres- 
ponding period of last year. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
appointed Wednesday, 19th inst., as a special settling day in 32,505 Five 
per Cent. £10 fully-paid Cumulative Preference shares (Nos. 1 to 32,505) 
of Mather and. Platt ( Limited), and have ordered the same, as well as 6,600 
£5 fully-paid Vendors' Five per Cent. Cumulative shares (Nos. 1 to 6,600), 
and 6,600 £5 fully-paid Vendors’ Ordinary shares (Nos. 1 to 6,600) of the 
Telegraph Manufacturing Co. ( Limited), to be quoted in the Official List. 
The Committee has also been asked to allow 125,000 £1 fully paid Six per 
Cent. Cumulative Preference shares (Nos. 1 to 125,000) of the Aron Elee- 
tricity Meter (Limited), to be quoted in the official list. 


TELEGRAPH CONSTRUCTION AND MAINTENANCE CO. (LIMITED).— The 
transfer books of this company are closed from the 10th to the 18th inst., 
inclusive, preparatory to the payment of an ad interim dividend of 12s. 
per share. 

UNITED RIVER PLATE TELEPHONE OO. (LIMITED). —During the week 
this company invited applications for 20,000 Five per Cent. Cumulative 
Preference shares of £5 each. 


WEST AFRICAN TELEGRAPH OO. (LIMITED). — An advertisement 
elsewhere contains a list of the 148 5 per cent. mortgage debentures of 
£100 each of this company, which have been drawn for payment at par 
on the let Sept. next, at the National Bank of Scotland, Nicholas-lane, 
Lombard-street, London, E.C. 


WOODHOUSE AND BAILLIE RIVIERA ELECTRICITY CO. (LIMITED).— 
We note elsewbere the registration of this company with a capital of 
£50,000. This capital is divided into 16,000 £5. 10s. per Cent. 
Cumulative First Preference sbares, 20,000 £6 per Cent. Second 
Preference shares, and 14,000 Ordinary shares, and it is stated that 
the dividends are to be paid free of Italian income tax. The 
prospectus, which we have before us, states that application is invited 
for the 16,000 Cumulative Preferences, the vendors taking in full 
payment of the purchase price the Second Preference and Ordinary 
shares. The company has been formed to take over as a going concern 
and develop the existing electric lighting station at Ventimiglia, which has 
been established by Messre. Woodhouse and Baillie to supply electric 
energy to Ventimiglia, Bordighera and to the British-Continental Elec. 
tricity Co., at San Remo; and also to construct an electric tramway, 
54 miles in length, between the two first mentioned towns. Concessions 
for lighting and traction have been obtained by the vendors, and are taken 
over by the company, and the prospectus states that lighting operations 
were commenced in 1897, and for the year 1898 a net profit of £1,558 was 
realised, and the demand for current is steadily increasing. Between 
£7,000 and £8,000 is certified to have been expended on the works, and 
the purchase price for the undertaking, concessions, &c., has been fixed at 
£34,000, payable, as before mentioned, wholly in shares. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


— 5 In, | Ne AGGREGATPE. 
Line. 8 of : 
ended L or Dec. | veeks PRR — l 
1899 £ £ £ £ 
"Birmingham Tramways.July 84, 355 f 407 26 108,078 |+ 9,061 
Blackpool Corporation...) „„ 6 587 ＋ 141) 14| 6,382 |+ 1,907 
Blackpool and Fleetwood, ,, 8 889 27 10,979 uds 
Bradford Corporation... , 9 429 .. 47 | 14,248 én 
*Bristol Trams & Carriage „„ 7 | 5,154/+ 22 1| 3,154 |+ 22 
City & South London Ry. „ 9 1,037 T 124 2| 2,017 T 116 
Dover Corporation „ 8 219 ＋ 18 14 2,05 ids 
Dublin United . . .. „ 7 1021 , 186 1 1021 186 
„Glasgow Corporation ..| „ 8 9, 209 ＋ 756 "T wae i 
Liverpool Corporation 
Aigburgh Vale Route „ 1 620 10 5,260 - 
Dingle Route 5 4 138 33 15, 959 — 
Prince's Park Route.. „ 1 425 ; 24| 8,461 is 
Liverpool Overhead Ry. „ 9 1,559 — 50 2 3000j|- 154 
“Sheffield Tramway .. „ 9 1,415 + 405 27 34,438 |+ 7,573 
South Staffs. Trams „ 1| 683'+ 35 27 17,204 ＋ 754 
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* Partly electrical. 


ELECTRICAL COMPANIES’ SHARE LIST. 


PREVIOUS 


PRESENT| AMOUNT | LAST Price RATE PER BUSINESS DONE 
AMOUNT. OF DIVI- NAME, | WEEK'S PRION | Wednesday, | CENT. DIVIDEND DUH, DURING WEEK 
x SHARE. | DEND. JULY 5. July 12. YIELDED, ENDING JULY 12. 
TELEGRAPHS. TE — Loet 
s. d. ighes wes 
£124,400 100 4% |*African Direct Telegraph 4% Mort. Deb. (red) 2 —| 100 104 100 104 8 16 11 | January and July 10) aa 
25 10 - . on Am em um e ai und ei 4 8 4 y» June and December.. "e ee 
£125,000 100 5% Do, 5 per Cent. Debentures. .~.1...—... 90 85 90 511 1 — T - 
£875,62)| Stock e maaan mmm. 64 61 64 5 8 9 | Feb., May, Aug., (ov. 61j 
£4661140| Stock 80/0 Do. Preferred KL 112 118 112 113 5 7 7 113 112 
23,062,240) Bock | 18/) BEL ME Loo oum emma ctum m wax 3 I: 13p 137 61l 0 M CES 1811 » 
,993 10 8/0 Brazilian Submarine — roe 154 15 154 410 4 | Mar., June, Oot., eo. 158 15 
£75,000 109 SZ |" Do. 5 4 per Cent. Debs. (2nd Series, 1900) 108 112 108 112 4 9 3 | June and Decemn^* e - 
10,000,000; $100 $1} | Commercial Cable Capital Stock 19 195 188 193 4 211 | Jan., Apr., July, Oct. - 
01,866,141; Stock ‘do * Do. 4 per Cent. Debenture Stock 104 106 104 106 815 6 T " 1054 1013 
16,000 10 Ouba Submarine Ordinary (Deferred) v9 10 E 10 8 0 0 | February and August ot - 
6,000 19 10/0 Do. Preference 10 per Cen. — IS; 19} 184 101 527 " " ve - 
13,981 à 2/0 | Direct Spanish (Ordinary) m . =- = — = = =  .. 4 5 4 5 4 0 O | April and October . . 
6,000 6 5/0 Do. 10 per Cent. Cumulative Preference — — 9} 10} ah 103 415 3 " " — e 
£30,000 50 ax Do. 4% per Cent. Debenture =s = = = = — 103% 107% 103% 107% 4 4 1 | January and July s — 
60,710 20 |0 | Direct United States Cable c» -— me 111 12] 1 12 5 6 1 | Jan. Apr., July, Oct lig - 
£120,000 100 45 Direct West India Cable 44% Reg. Deb. (red) 100 103 100 103 4 7 5 | June and December.. > | - 
44,000, 000 Stock 5 Z 153 158 150 155 411 4 Jan., Apr., July, Oct.| 155 151 
1,795,000} Stock 334 Do. Bå per Cent. Pret. Stock ..........]| 100 104 1CO 101 874 " i; 1)14 10 
21,432,208 Stock 43 |* Do. 4 per Cent. Mort. Deb. Stock (red.) — 115 120 116 120 8 7 0 | May and November 116 115 
£89,900 100 6% |" Do. 5 per Cent. Debentures, 1808 * 101 104 101 104 417 4 | February & Augus T - 
250,000 10 6 Bastern IXtensllon - 15] 152 143 15] 41110 | Jan., Apr., July, Oc: 133 147 
£320,000 | Stock 4 Do. 4 per Cent. Debenture Stock ......... 118 123 116 121 8 6 1 | February & August = = 
£16,200 100 5 9 2 B D e.(Austin.Gov. Sub. )Deb.190C(reg.) .. 9) 100 9) 100 5 0 0 January and July .. = | - 
£64,400 100 b BEND aui lir us quisi yai sm des cu qu stam dm 100 101 10) 103 417 1 às " - - 
£17,400 100 6 “Eastern and 8. African 5 p.c. Mor. Deb.,1900(reg.) . 99 103 93 108 417 1 " " - 
£24,500 100 5 Do, ( %S 10) 103 10) 103 417 1 » " T - 
£3J0,000 100 4 * Do. 6% Mo Debentures, 1009 103 106 103 106 817 8 | February & August oa » 
£230,000 35 4% Do. 4% Mauritius Sub. Debs. (red.) ] 102% 105% 102% 105% 815 2 | May and November 2 A 
180,137 10 2/0 | Globe Telegraph and Tru 10 11} 10} 113 411 1 Jan., Apr., July, Ost 113 103 
180,42 10 8/0 Do. 6 per Cent. Preference .........—- 15} 151 15 154 817 5 " i 1575 15 
150,000 10 5/0 | @t. Northern ot Copenhagen 81 32 30 32 818 9 | January and July .. 31 = 
£89,500 100 43% itax & Bermuda Cable 44% 1st Mort. Deb. (red) 100 108 109 103 4 7 5 = — — 
*, 26 87/6 Indo-Buropean Bis tal thes as aor ; 62 55 43 52 416 2 May and November 60 48 
£100,000 100 6% London Platino-Brazilian 6 per Cent. Debs., 1904.| 109 112 10) 112 5 7 6 | March & September - - 
£100,000 100 4% Pacific & European Tel. 4% Guar. Debs. (red 103 16 103 106 815 6 | June and December is = 
11,839 8 ING Gb or iu qe an arns om an m cm a ono em m e 2 7 8 7 S 5 0 O | April and October 75 | -= 
3,881 4100 Cert.| 6% Submarine Cables True m ao n m m a m 130 135 13) 135 497 - - 
10, 49 10 — West African Telegraph m. nn 24 34 4 9 3 | December and July. — | - 
£200,0. 0 190 5% |" Do. bperCent. Debentures (red. 100 103 100 103 417 7 | March & September = 
80,008 2j = West Coast of America a a w a am w amn am m an m o m à 1 in ~ - 
£150,uuu 100 4%  |* Do. 4 per Cent. Debentures m == == = = = = 101 104 100 104 81611 | January and July T | - 
88,321 10 2/6 West India and Panama a là 13 M 14 — May and November * " 
34 563 10 6,0 . 6 per Cent. Ist Preterenoe — 10£ 103 10g 104 511 6 * * — | — 
4,069 10 6/0 Do. c per Cent. 2nd Preterenoe — — 8} 94 S$ ve 6 6 3 " ' - | - 
00 100 5 * Do. b per Cent. Debentures ...1...... 105 108 103 106 414 4 | January and Juy ; - - 
£336,134 Stock 4 Western & Brazilian 4% Debenture Stock 103 106 103 106 815 6 | June and December — | - 
£158,1. 0 10 6%  |'Western Union 6 per Gent. Sterling Bonds (red.) -“ 100 106 100 106 514 3 | March & September — 
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In caloulatiog the yield on this security, a'owan:e has been made (or a»craed Interest, bat not for redemption. 


;:Oogle 


* Do, 


TELEPHONES, 


Chili Telephone (fully paid) 2 
Consolidated Telephone Const. & Manufacturing 
Monte Video Telephone Ord. m ....-..0-... = 
Do. 57 Preference cesse] 229 — 2 2—ͤ— 
D ˙·˙mm K 
Do. 6 per Cent. Cumulative 1st Prefß =.. 
Do. 6% Cumulative 2nd Pref. ..1.....— 
Do. 37 Non-Cumulative 8rd Pref 


* Do. Debepture Stock 8}% (red.) =- - — 


United Bi Plate 
ver „% K LaL LA i I. ] 
5 per Cent. Debenture Stock (red.) 


ELECTRICITY SUPPLY COMPANIES, 


Bl'ckh'th & Gr'nw'ch D'st'ct Elec.Lt.Ord.(15s pd.) 
Bournemouth and Poole Electricity SupplyOrd .. 

Do. 44 per Cent. Cumulative 
Calcutta Elec. Supply Ordinary (EA paid) ........ 
Oharing Cross & Strand Electricity Su Corp. = 


Doi 4j per Cent. Preferen eee 
‘Chelsea Electricity Supply Ordinary m.s == = = — 
* Do. x Debenture Stock ni — 
Chl Edison1stMort.57/30year Gold Bonds(red) . 


City of London Elec. Lighting Ord .... æ æ=... 

Do. 6% Cumulative re.... 

* Do. 6% Debenture Stock (red.) 

County of London & Brush Prov. Ord.. m.. m.. . 
6% Cumulative Preference 


Do. 4j Deb.StockCerts (607/to be pd.) red. 
House-to-House Electric Lighting Supply Ora. 
Do. 7 per Cent. Preference ... 


Kensington and Knightsbridge Ord. e = «s = — = 
Do. c AA 
London Electric Supply Ordinary 
Do. 6% Preference 
Do,- 4X 1st Mort, DoD, ovem ecops memi & ss 
Metropolitan Electric Supply Ord.(Nos.1 to 62,502) 
Do. (Nos.62,501 to 85,000) ................ x 
. 44% Deb. Stock First Mortgage 
Oxford Electric Ordinary...................... - 
Rand Electric ._.. on MD MD QD as Qu) X 000 om Oo eo 
River Plate El. Lt.&Tr'ct'n,Ltd.,571st Mor. Deb. _ 
Royal Electric Com 
* $ 44% 1st 
St. James and Pall Mall Electric Ordinary m. ~- 
Do 


— — — — e 


ELECTRIC MANUFACTURINC, &o., COMPAKIES. 


British Insulated Wire Ordinary 
00. do. Preference 
Brush Electrica] Engineering 

Do. € per Cent. Pref. Non-Cumilative ... 
tual Debenture Stock 


2 6 „ 66 8 „ „% abate 


Do. Cent. 
Do. 24 Debenture Stock (ret) 


Callender’s Cable Construction Ordinary ......... 
5 per Cent. Cumulative Preference 

Do. 432 lst Mort. Deb, (red) —......_.. 
Castner-Kellner Alkali Co. (fully paid) —..—.... 
Chadburn's Ship Telegraph Ordinary ...... =»... 
Do. 6 per Cent. Cumulative Pre... 
Crompton and Co. (Nos. 1 to 32,093 - 
Do. 5% First Mort. Deb. (red vs 
RN and Swan United (“A“ ) (£3 pald,.. 
Do. 4% Mortgage Debenture Stock (red.).... 
Edmundson's Electric.Co 


4% 

Elmore’s Patent Copper 5 ed aco dà de se ws 
Works 1 

Do. M Debentare Stock (red.) 
India Rubber, Gutta Percha, &., Work 
Do. 42 First Mortgage Debentures (red.) - 
Telegraph Construction and Maintenance — — — ~ 
Do. 4 per Cent. Deb. Fonds, 19009. 
Do. Manufacturing Ordinary ....... Vive 
Do: BX Gams Preis » iene ioe 
Willans and Robinson Ordinary ——.. = _ ..... 
Do, 6% Cumulative Preference 
Do. 439% First Mort. Debs. Lum mee 


ELECTRIC RAILWAYS, TRAMWAYS, &o. 


Bl l and Fleetwood Tramway 
Bristol Tramways and Carriage Orad. 
Do. Cum. Pref. (£2 paid) =.. =æ I- 
Do. 4% Debenture ......... asi ic eh ii eae 3% 
British Electric Traction Ordinary ........—.-. 
Do, 6% Cum. Pref. (Nos. 30,001 to 40,000) 
Do. do. (Nos. 40,000 to 60,000) = æ.. 
ae BE usce archi e CIA UD d 
Buenos Ayres & Belgrano 6%Cum.Pref.(£4 paid) 
Do. do, do, (fully paid) 
Do. do. 
Central London 
Do 


— m — 


. (48 
City and South London Railway Con, Ordy. .... 
Do. (Nos. 1 to 22,500) (£5 paid) ..... 
Do. do. (Nos. 22,501 to 60,000) (£3 10s. pd 
2A 5% Perpesuai Preference (1801) m == ss = = 
, do. 


„„ „% „ „% „ „% „ „„ n „ 
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am N. e 6 TT MTM 
Do. 57 rel er ano d 
Do. 4; Debenture 
New General Traction Ordinary 
Potteries Electric Traction Ord. 
Do. 5% Cum. Pret. — E Nc rr aw «ae = 
Waterloo and City Ordinary æ æ = = = æ ~.. 
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June and December 
March 


April and October .. 
February & August 


March & September 


September — ---- 


February & A 
June and Deoe e 
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ÁPRopos of recent agitation and Press utterances in connec- 
tion with submarine cable matters, especial interest attaches 
to yesterday's meeting of the stockholders of the Eastern 
Telegraph Co., a full report of which appears on another page. 
The Chairman, the Marquis of TwWEEDDALIE, in an instructive 
Speech, sums up the situation in & manner which olearly 
shows that those who have been agitating for certain 
so-called reforms are quite incompetent to judge of their 
feasibility. Nothing is easier, and, at the same time, 
nothing is more futile, than for irresponsible individuals 
to base an agitation for reform upon erroneous data 
and misleading statistics. With regard to the dividends 
paid by the cable companies, we may call attention to the 
remarks of a shareholder, who compared the dividends of 
these companies with those paid by gas, water and other 
undertakings less risky than the submarine cable business. 
‘Viewed in this light, it is clear that the profits of cable 
companies, far from being exorbitant, are moderate, and give 


only a fair return to investors. 
— — 


Oxx of the disadvantages in the use of resistance coils for 
regulating heavy currents or excessively high voltages is the 
trouble arising from sparking at the contacts as the resistance 
is varied step by step. This difficulty has been got over by an 
invention which is being exploited by the Electric Resistance 
and Heating Co. (Limited), who are just about to seek capital 
from the publie. The company has acquired the rights for 


this country to an invention which has been in use for 
some time in Austria and Germany, viz., a resistance 
material which obviates the necessity to break contact in 
changing the resistance in circuit. The resistance is practi- 
cally a mixture of finely powdered carbon and kaolin moulded 
into any required shape. Thus for an ordinary rheostat 
controller it is moulded into a stout ring of rectangular 
section. A sliding contact carried at the end of a 
revolving lever, and pivoted at the centre of the circle, 
allows of the current being taken off at any point on the 
surface of the ring, current being led into the ring by means 
of a copper plate embedded in it and made flush with the upper 
surface. The specific resistance of this combination of carbon 
and kaolin can be made sufficiently high to allow of very 
high resistances being introduced into the circuit by means 
of rings of only moderate dimensions, while at the same time 
sufficient radiating surface is exposed to allow of the energy 
being dissipated without excessive heating. The advantage 
of this method of construction for large power rheostats will 
be evident to all who have had to do with the regulation and 
breaking of heavy currents. It is intended, however, to use 
this new material for other purposes than rheostats, and we 
have had an opportunity of observing its utility for ordinary 
electric heating and warming purposes. Thus a small glass 
pot of the material, when filled with cold water and plugged 
on to a 100 volt circuit, raised the water to boiling point in 


less than a minute. 
— — 


From the prospectus of the Company referred to above, 
further particulars of which will be found in another column, 
we learn that the share capital is £120,000, in £1 shares, 
of which £85,000 are taken as fully paid, in part payment 
for the patents, which, of course, in such a case, must 
represent a large proportion of the assets of the company. 
The remainder of the payment is to be £27,500 in cash 
or shares and £32,500 in cash, leaving £25,000 in shares 
for working capital. The company will acquire the patent 
rights for all countries except Austria-Hungary and the 
Balkan States, the rights to which are held by Messrs. Ganz 
and Co. Although the proportion of working capital to total 
capital in this undertaking is lower than we could ordinarily 
regard as satisfactory, it is not improbable that, owing to the 
simplicity and cheapness of the proprietary article, upon 
which the patents are based, a very profitable business could 
be undertaken by the Company. 
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Ovn attention has been directed to an article which appeared 
n a provincial daily paper on the new electrical engineering 
works about to be built in Manchester by the British 
Westinghouse Electric and Manufacturing Co. While giving 
some account of the programme of this company, the article 
makes statements which seem scarcely fair to the British 
manufacturers already in the field. Certain statements are 
made which imply that these manufacturers are unable to 
undertake such big jobs as are commonly undertaken in 
America, and as will be most readily undertaken by the new 
company when it gets to work. For instance, itis stated that 
“no English manufacturer of electrical apparatus has ever 
yet produced a dynamic (sic) machine of even half the power 
of the big Niagara generators which the Westinghouse 
Company installed. The Corporation of Manchester, who 
required the other day four 2,400 R. p. electric generators, 
ordered them of the Westinghouse Company." If this is 
intended to imply that there are no manufacturers in this 
country who could make dynamos one half, or even fully as 
large as those at Niagara, or that the Manchester Corporation 
was unable to obtain 2,100 R. p. generators in this country, the 
implication is absolutely misleading. To cite only a single 
instance, we may remind our readers that the Corporation of 
Manchester not so very long ago employed the Electric 
Construction Company, of Wolverhampton, to build and erect 
a continuous-current generator of no less than 3,000 1. B. p., 
and this generator has been running successfully ever since it 
was started. 


We welcome the advent of American manufacturers into 
this country if they will compete with our own manufacturers on 
just and equitable lines, but newspaper puffs of this descrip- 
tion, and other adventitious aids, which insinuate that our 
own manufacturers are quite incompetent to do the work 
which the new comers intend to undertake, are deserving only 
of the severest censure. At the rate at which the electrical 
engineering enterprise is expanding in the United Kingdom, 
there should be ample room both for existing manufacturing 
concerns and for new comers, even when the latter purpose to 
erect such extensive works as those which are about to be 
built near Manchester. Indeed, far from British manufac- 
turers being unable to undertake such contracts as the present 
flourishing state of the industry demands, they are, one and 
all of them, overpressed with work. We do not anticipate 
that the advent of American manufacturers will, in any way, 
injure the British manufacturer, provided always that honour- 
able and upright methods of carrying on business are 


maintained. 
— a] 


Apropos of Lord KErviw's recent investigation of the force 
exerted on an electric charge by a varying magnetic field, we 
may direct the attention of our readers to an article by M. 
3LONDLOT, “ Sur une loi élémentaire de l'induction électromag- 
nétique," which appeared, in 1890, in the Journal de Physique, 
p. 177. The article presents no direct experimental evidence, 
but, following the lines of Herrz, Heavisipe and other 
theorists, it gives a strikingly elegant and neat account of the 
deductions by which the same conclusion as that reached by 
Lord Kervin might be arrived at. M. DrowpLor concludes 


his article with a summary, of which the following is a 
translation :—'* The same displacement given to an electric 
charge and to a magnetic pole, having equal numerical values, 
produces in each point in space correspondingly equal 


magnetic and electric forces.” 
— G — — — 

Yorkshire College (Leeds). The next session of this College 
begins on October 3rd. Prospectuses can be obtained from 
the registrar. 

Barrow-in-Furness,——The Corporation electric light works 
at? Darrow-in-Furness will be inaugurated on Thursday next, 
but no formal ceremony will take place. 

A Correction.—-By a printer's error the name of the presi- 
dent of the recent Electrical Congress in Vienna was given in 
our last issue as Herr Schlente, instead of Schlenk. 

Aron Electricity Meter.— The Board of Trade have approved 
the pattern and construction of the constant potential two 
or three-phase alternating current type of Aron meter. 


. Cable Interruptions. Date of Interruption, 


Maranham— Parr eene April 10, 1899 
Bonny— Cameroon . ẽ . May 29, 1899 
Latak ia Cypruun June 21. 1899 
Jamaica Colon 2 July 1, 1899 


National Association of Municipal Electricians. — The 
National Association of Municipal Electricians of the United 
States and Canada will hold their annual Convention at 
Wilmington, U. S. A, on September 5th and 6th next, at the 
Grand Opera House. i 

Academe des Sciences.—At the meeting of the French 
Académe des Sciences, on July 8, 1899, it was announced 
that, according to the wishes expressed by the Académe, 
the Minister of Public Instruction and Arts had consented to 
an increase in the number of French and foreign correspon- 
dents from 100 to 116. 

The Post Office Telephones.—It has been decided, says 
Engineering, to construct a new trunk line for telephonic 
purposes between Newport and London. At present, in order 
to speak to London, a caller at Newport has to communicate 
through either Bristol or Cardiff. The Post Office are also 
providing additional facilities for Cardiff and Swansea. 


Franco-Italian Trunk Telephone Line.—The Convention 
between France and Italy has been signed by the Italian 
Minister of Foreign Affairs and the Italian Minister of Posts 
Telegraphs and by the French Ambassador at Rome, for 
uniting the telephonic systems of the two countries, and for 
constructing telephone lines between Genoa, Nice, Turin, 
and Lyons. 

Lord Kelvin’s Retirement.—At a meeting of the Glasgow 
University Court last week the resignation of Lord Kelvin, 
announced in our issue of the 14th inst., was accepted with 
great regret, and it was remitted to Principal Story to prepare a 
minute to be signed by all the members of the Court, expressing 
their sense of the great loss sustained by the University. 


Important Telephone Appeal.—The Railway Commissioners 
in Court of Session, Edinburgh, yesterday decided an important 
appeal The Sheriff of Lanarkshire had ruled that the Glasgow 
Corporation could not burden their consent to the Postmaster- 
General placing telephone wires under the streets with the 
condition that these wires were not to be available for the 
service of a private company. The Corporation appealed, but 
the Commissioners affirmed the Sheriff's judgment. 


Greenwich Observatory.— The report of the Astronomer- 
Royal for the year ended May 10 states that the continuity of 
the record of magnetic measurements, &c., has been secured 
by the building of a new magnetic pavilion wherein magnetic 
and meteorologicai instruments have been erected, on a site 
free from disturbing influences, It is now believed that the 
disturbances due to electrio railways, which at one time 
threatened seriously, have now been successfully overcome. 

Wireless Telegraphy in the Navy.—One of the most 
interesting features of the Naval Manceuvres is the experiment 
which will be made with & view to ascertain the utility of 
Marconi’s system of wireless telegraphy in the Navy. 
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Although it ia not definitely known how many ships were to 
be equipped with wireless telegraphic apparatus, it has 
transpired that the Juno“ has been specially set apart for 
these experiments, which will be under the charge of Capt. 
Jackson. 

A Substitute for Hard Rubber.—A company has been 
organised, in New Jersey, with a capital of £1,000,000, to 
manufacture a compound called ** Xelton,” which, it is said, 
is an excellent substitute for hard rubber. The advantages 
claimed for this new substance, says the Electrical World of 
New York, are as follows: — It is not as brittle as hard rubber; 
heat and cold do not affect it ; it neither contracts or expands ; 
it is tough and resilient; it weighs considerably less than 
hard rubber, and it can be made fire- proof. A firm of 
Philadelphian bankers are interested in the financial manage- 
ment of the enterprise. 


Telegraphic Cables between England and Ireland. — In 
answer to a question in the House of Commons, on Monday, 
Mr. Hanbury replied that he was unable to state how much 
money had been spent upon laying cables between England 
and Ireland, or what had been the financial result. Some of 
the cables had been laid by the old telegraph companies and 
the price paid for them by the State could not be distioguished 
in the purchase money. He further stated that, so far as the 
requirements of the public are concerned, there appears to be 
no necessity for any further increase in the number of cables 
to Ireland. 

Destruction of the Volta Centenary Exhibition.— We extract 
from the Lancet the following caustic comments on the des- 
truction by fire of the Volta centenary exhibition at Como :— 

“One or two learned bodies which had refused to contribute to the 
exposition their Voltaic xeu5Xu (heirlooms) are now congratulating 
themselvea on the caution for which they endured not a little obloquy, 
thus supplying to similar bodies nearer home a much-needed precedent 
when importuned to enrich this or that ‘celebration’ or ‘ centenary ' with 
the memorial treasures of its hero which they happen to possess. Another 
admonition put in evidence by this catastrophe is the danger of electricity 
as a possible cause of fire, Earthquakes and floods have hitherto been 
Italy's characteristic and traditional visitations’; but here we have the 
agency she herself introduced to science causing a destruction unparalleled 
for its combined rapidity and extent.” 

Patent Office Specifications.—A series of official aids or 
handbooks to the library of the British Patent Office is being 
prepared, and the first of the series has just been issued. This 
takes the form of a handy little brochure of 32 pages, forming 
a Key to the Classification of the French Patent Specifica- 
tions in the Library of the Patent Office." It is proposed to 
issue, from time to time, additions to this series, for the use 
of searchers and students, In addition to guides similar to 
No. I., referred to, the series will comprise bibliographies of 
the applied sciences, arranged under special headings. These 
pamphlets will be distributed free of cost to libraries and 
other institutions on receipt of a formal application to the 
Controller-General. 


British Association.— Arrangements are being made by the 
Mayor of Dover for an exhibition of motor cars to be held 
simultaneously with the meeting of the British Association at 
Dover. The show is to be held on the athletic ground, and 
suitable covering will be provided for such vehicles as require 
it. Exhibits may be taken in on September 17th and 18th, 
and on the 19th the Mayor will hold a reception on the ground, 
and declare the show open, when a parade will be organised. 
On Wednesday and Thursday, September 20th and 21st, there 
wil be competitions for prizes. The conditions of compe- 
tition have not yet been decided, but a thoroughly repre- 
sentative committee will be selected to award for (1) excellence 
of driving mechanism, (2) novelty of purpose or design, (8) 
elegance of design and workmanship, (4) utility of vans and 
other automotors, (5) practical running and general control, 
(6) economy of fuel, (7) speed in actual racing. It is proposed 
only to make a small charge for space, in order to cover the 
cost of erecting the tents, &c. 

The Extension of the Bristol Electric Tramways.—The 
extension of the Bristol electric tramways announced in our 
issue of the 14th inst. represents, with the previously equipped 
lines, about one-third of the entire system of electric tram- 
ways for which the company has acquired powers, and is about 
10 miles of track. The new line extends from the tramway 


centre, through the principal thoroughfare of the city, past the 
railway station to Arno’s Vale. The cars on the new 
line are being run from the same power station as 
has hitherto been used for the Kingswood and Eastville lines, 
but work is being rapidly pushed forward on the large central 
power station, by which the company expects shortly to work 
the whole of their system. The entire equipment of the 
existing lines and the construction of the new power station 
will, it is expected, cost about £100,000. It is expected that 
the new station will be ready for working by next April. 
Concurrently with the running of the new sections by electric 
traction, the company has decided to adopt a revised list of 
fares, by which travel will be very much cheapened. 

The Telephone Service in Canada.—The Ottawa corre- 
spondent of the Western Electrician. writes that the Bell 
Telephone Co. has completed arrangements for installing & 
new plant in Ottawa, which will give the capital of the 
Dominion a service as complete and up-to-date as any city in 
the world. The whole city has been re-wired, and the sub- 
cribers will get a new instrument, designed on a different 
principle from those in use at present. The most elaborate 
and costly part of the equipment will be the new switchboard 
to be put in the central office. Tle improved system of this 
new board will also greatly facilitate the work of the operators. 
Instead of having to watch for the falling of the shutter con- 
nected with each subscribers line, and instead of bells 
sounding, the board will be equipped with coloured electric 
lights, which will change when central“ is wanted. The 
removal of the telephone from the hook automatically lights 
the particular lamp belonging to the subscriber's line; the 
operator makes the connection with the station asked for, and 
when the party called removes his ear-phone from the hook, 
the lamp upon his line is also lighted. When both lamps go 
out, the operator knows that the conversation is ended. The 
whole system will be in operation soon, and it will entail an 
expenditure of something like £30,000. 

The American Institute of Electrical Engineers.— The six- 
teenth general meeting of the American Institute of Electrical 
Engineers was held in Boston last month. The report of 
the Committee on Standardisation lays down & nomenclature 
for modern types of electrical apparatus; gives definitions of 
efficiency with respect to all electrical apparatus in common 
use; oflers standard rules as to rise of temperature and insu- 
lation resistance ; defines regulation, variation and pulsation 
with respect to speed of apparatus; gives considerations 
upon which ratings are to be based and recommenda. 
tions as to standard voltages and frequencies, and guarantees 
as to overload capacity. An appendix contains notes on 
efficiency of phase-displacing apparatus, apparent efficiency, 
power and inductance factors, standard notation and sparking 
distances. The report was adopted. Mr. C. P. Steinmetz 
read a highly mathematical Paper on ** The Symbolic Repre- 
sentation of General Alternating Waves of Double Frequency 
Vector Products." The Paper is an extension of Mr. 
Steinmetz’s system of vector analysis of complex quantities, 
in order to accurately consider circuits with complex harmonic 
waves that cannot be properly represented by their equivalent 
sine waves, such as those including alternating arc, reaction 
machines, synchronous induction motors, reactances with 
over-saturated magnetic circuit, high-potential lines in which 
the maximum difference of potential exceeds the voltage at . 
which brush discharge begins, &c. Prof. Harris J. Ryan, 
in a Paper on ‘Polyphase Electric Testing,” described 
& new method for making instantaneous measurements 
of alternating currents and E.M.F.'s without the use of a 
contact maker. The apparatus comprises a phase-changer, 
for which purpose an induction motor may be used ; a specially 
constructed transformer having a core ef contracted area, such 
that it will be saturated during 97 per cent. of a period ; an 
open-circuit transformer to act as a compensator, and a watt- 
meter, whose readings under the conditions of the method will 
give directly the ordinates of the desired curve of variation of 
current or E.M.F. Besides the simplicity of the apparatus 
the method has the advantage of giving values which corres- 
pond to very small elements of time—in the case cited „o 
part of a second for each value registered—this being more 
accurate than the contact method. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournigr D'ALBE.] 


Leakage of Electric Charge.—J. C. Beattie constructed a 
kind of double air condenser consisting of two horizontal 
zinc plates enclosed in an iron box, and heated up to tempera- 
tures varying from 250deg. to 300deg. The plates were 
charged to potentials varying from 80 to 240 volts, and the 
fall of potential was observed by means of & multicellular 
voltmeter. It was found that no increased leak took place in 
consequence of heating, either when the zino plates were 


bare or when they had water on them. Nor was 
there an increase of leakage by the evaporation of 
iodine or bichromate of potash. But a very decided 


leakage was obtained on coating the zinc with mixed 
bichromate and iodine and heating the mixture. Zinc 
sulphide had the same effect. On the other hand, fluorescent 
bodies like the sulphides of calcium and barium produced no 
eftect, not even when sprinkled with iodine. The leakage is 
therefore not immediately connected with luminescence. On 
substituting iron plates for the zine plates, leakages were 
obtained by means of coatings of permanganate, mixed black 
oxide of manganese and potassium chlorate, and potassium 
acetate, all heated, but not with uranium nitrate, sulphides, or 
bichromate, even when sprinkled with io dine. 
(J. C. BEATTIE, Phil. Mag., July 1899.] 


lierection of Cathode Rays.—H. Starke, in correcting a 
misunderstanding of Campbell Swinton’s with regard to the 
results of his investigation of cathode ray reflection, points 
out that investigation was made, with what was practically a 
constant angle of reflection. The angle was chosen so as to 
give the maximum reflection, and small variations of it would 
not affect the reflection recorded, and would leave untouched 
the ratios of reflective powers, which embodied the chief results. 
Two metals were compared by making the two sides of the 
mirror consist of them, so that they could be compared by 
simply turning the latter through 180deg. The absolute 
reflective powers were obtained by measuring successively the 
charge reflected into the Faraday cylinder by two different 
metals, and, for & normal angle of incidence, the charge 
conducted to earth through a galvanometer connected with 
the reflector. Thus platinum was found to reflect 37 per 
cent., copper 34 per cent., aluminium 22 per cent, and lamp- 
black 17 per cent. of the incident cathode charge. The author 
also thinks that he had the advantage in working with an 
influence machine instead of a Rulimkorff coil, thus obtaining 
more homogeneous rays. 

[H. Starke, Phil. Mag., July, 1899.] 


Cadmium Standard Cells.—J. Henderson has made some 
experiments to find how far reliance might be placed on 
cadmium cells constructed with nominally ** pure“ chemicals 
not specially purified; to try the effect of constructing the cell 
with moist crystals of CdSO, instead of a saturated solution 
of the salt; to investigate the effect of substituting acid 
for neutral salts; and to investigate the temperature- 
coefficient, the time lag of the E. M. F., and the rate of 
recovery from polarisation. As regards the first question, 
it was found that ordinary pure“ chemicals were quite 
as good as specially purified ones. In one case tle 
commercial cadmium and mercury sulphates were found 
to be strongly acid, and yet they had the same low deviation 
from the mean (0:0001 volt) as cells prepared with Kahlbaum’s 
purificd chemicals. This constitutes a decided advantage of 
the cadmium cell. As regards time lag, it was found that a 
cell heated from 16deg. to 30deg. took two hours to accommo- 
date its E. M.F. to the changed temperature. Very satisfactory 
results were, however, obtained with regard to recovery after 
polarisation. The E. M. F. of a cell connected in series with a 
1,000 ohm coil for five minutes was found to have completely 
returned to its original value two minutes after the circuit was 
broken. (J. HENDERsoN, Phil. Mag., July, 1899.) 


Radiation in a Magnetic Field. John C. Shedd publishes a 
valuable summary of the work hitherto carried out in connec- 
tion with the study of the Zeeman effect, together with a first 


instalment of his own researches, carried out by the inter. 
ferometer method devised by Michelson. Taking the resulta. 
of previous work as a whole, there are three main facts which 
stand out as undisputed : Spectrum lines are influenced by 
immersing the luminous sources in a magnetic field; the 
magnetised system of lines is symmetrical with respect to the 
original non-magnetised lines; and new spectrum lines. 
may be produced by  magnetisation. But the amount 
of magnetic action is not a simple function of the wave-length; 
nor is it constant for all wave-lengths ; nor a constant for all 
lines of a given substance. The author's own researches have 
so far resulted in showing that a field of 15,000 units is 
necessary for satisfactory observations. There is a very 
perceptible time-lag, both when the magnet is excited and 
when the current is broken, the lines showing an inertia 
effect on those occasions. This lag does not seem to be 
wholly due to the self. induotion of the fields, but may be 
partly visual and partly ionic. 

[J. C. Sukpp, Phys. Rev., July, 1899.] 


Lead Amalgams.—'The resistance of lead amalgams is a 
valuable criterion as to their physical state, since it changes 
abruptly at their fusing point. The behaviour of a viscid 
amalgam containing 25 per cent. of lead is particularly 
interesting. It has no definite melting point (see annexed 
curve), but a definite freezing point, which differs some 10deg. 
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from the melting point. At 82deg. its temperature coefficient 
of resistance becomes negative, remaining, however, very 
small, so that between — 10deg. and 90deg. its resistanoe does 


not uc by more than 14 per cent. 
[G. W. Gressmann, Phys. Rev., July, 1899.] 


Velocity of Electric Waves in Air.—G. V. MacLean has 
succeeded in devising a form of coherer which is quite suitable 
for the Hertzian experiment of determining wave-lengths 
from nodes produced by metallic reflection: The coherer 
employed is one reduced to its elements. It might, in faci, 
be termed an electro-bolometer, and in general is not more 
difficult to use than the heat- bolometer. Two globules of 
platinum, 1 mm. in diameter, are attached to the ends of two 
platinum wires 0°12mm. in diameter and 1:7cm. in length. 
These latter form spirals, each of two convolutions, about two 
iron terminals 1‘5mm. in diameter and :4cm in length. 
These terminals run through the centre of the two brass caps 
of a glass tube 8:5em. long and 1:5 cm. in diameter. To one 
of the terminals was connected & micrometer screw, so that 
the platinum globules could be adjusted to any distance from 
each other. This constituted the coherer proper. The glass 
tube was not exhausted ; it served merely to protect the globules 
from rust, dampness, or external interferences. The curves 
of maxima and minima away from the mirror are very 
expressive. The velocity of propagation was determined from 
the wave-length and the period of oscillation, as indicated by 
spark photographs, and came out as 2: 991 x lO em. per 


second, i.e., practically the same as along wires. 
[G. V. MacLean, Phi. Mag., July, 1899.1 
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ELECTRIC POWER DISTRIBUTION IN A GERMAN WORKSHOP. 


An interesting article was recently contributed by Mr. O. 
Lasche, of Berlin, to the Zeitschrift des Vereins Deutscher 
Ingénieure, on the electrical power distribution in the work- 
shops of the Allgemeine Elektricitäts Gesellschaft, and this 
was shortly afterwards followed by a Paper, read by the same 
author to the Berlin section of the above Society, on individual 
driving with three-phase current. 

The former article commences by tracing the development 
of the Allgemeine Elektricitiits Gesellschaft. It was formed 
in 1882 by Herr Emil Rathenau, the present general manager, 
to work the Edison patents in Germany and to extend incan- 
descent electric lighting, and was subsequently converted into 
“The German Edison Co. for Applied Electricity," with a 
preliminary capital of £250,000. In 1885 the Berlin electric 
supply station was built by this company. In 1887 the 
company severed its connection with the Continental Edison 
Company, changed its name to the one it bears at present, 
and extended its operations to include every branch of electric 
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practical experience or results of working with motor-driven 
machines were to hand, it was decided to use electric driving, 
and the arrangement of the factory, on four floors in a 
building not well adapted for the usual methods of power 
transmission or for several separate steam engines, favoured 
this. Each workshop is driven by its own motor, mounted 
on a bracket near the roof and belted to the counter shafting, 
and in some cases it has been found convenient, to save the 
necessity of carrying work from one shop to another, to place 
independently motor-driven machine tools between benches in 
the fitting shops. 

In the beginning, the company were bound by an agreement 
not to build machines of over 100 B. p., but, when this agree- 
ment was cancelled, the number and size of the machines and 
the number of workmen grew considerably. Several special 
and larger machine tools were erected in the existing work- 
shops, and several new shops were added. In many instances 
the counter shafting was not strong enough to take the 
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Fic. 1.—THE ALLGEMEIN B ELEKTRICITATS GESELLSCHAFT'S NEW WORKS. 


lighting and power work. Since then its plant has been: 


continually added to, and in July, 1898, the share capital 
amounted to £2,850,000, the debenture capital to £712,500, 
and the reserve fund, &c., to £900,000. The total number of 
engineers and other employés of the company had then 
reached about 12,000. | 

The original factory in Schlegelstrasse, after it had been 
extended to cover a surface of 61,000 sq. ft., was even then 
found insufficiently large, and was finally given over to the 
manufacture of incandescent lamps and Rontgen apparatus. 
It can now produce seven millions of lamps per year. 
factory in Ackerstrasse was acquired, first, for the manufacture 
of small machines, installation material,and arc lamps, and 
this was gradually extended over an area of 133,500 sq. ft., 
bounded by four streets, Insulated wire and indiarubber was 
also manufactured there, but in 1897 these manufactures had 
to be transferred to a cable factory, built on a larger scale in 
Oberschöneweide. Needless to say, the Ackerstrasse factory 


was lighted electrically, and although in 1888 no considerable , 


each machine, was resorted to, in many cases. 


additional load, and independent driving, i.e., one motor to 
This method 
was found to have so many advantages that it was extended 
considerably. The advantage of electrical driving for cranes 
and lift was soon made apparent, and some pumps were also 
fitted with motors. 

From 1891 to 1896 the output of the machine shops 
increased each year by about 50 per cent., the Ackerstrasse 
works were no longer large enough, and it was decided to 
remove the machine shops to a new factory in the Lagerhof”’ 
close by, leaving only the manufacture of apparatus, are 
lamps, &c., to be continued in Ackerstrasse. The building of 
these new shops was commenced in 1895, and it was 
recognised that each machine-tool should be driven by its 
own motor and that three-phase current should be employed. 

The question of transport had first to be considered. In 
the old factory, some workshop rails had sufficed for horizontal 
transport, and seven  electrically-driven lifts had been 
employed to carry the material from floor to floor. As between 
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the two portions of the works public streets would have to | tory, and an idea of the enormous size of the DE e 
be crossed, a private underground railway was built, the | obtained from the plan and elevation given in are 3 
tunnel also being useful for power transmission cables, | position and size of the travelling cranes 1s marked in the 
telephone wires and water-pipes. This line, which can | figure. The majority of these are driven by three motors, one 
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Fic. 2.— PORTABLE DRILIING MACHINE. 


boast of being the first underground railway in Berlin, runs | 
through a tunnel 295 yards long and 10ft, 4in. high. The 
roof of the tunnel is 21ft. 3in. below the level of the street. 
Its steepest gradient is 6:6 per cent., and, in order to avoid | 
the foundations of some houses, there are three sharp curves # 
of 66ft., 82ft., and 98ft. radius. The stations are above 
ground, and the gauge is normal, so that the line connects on 
to the factory rails and the siding of the nearest railway 
station. A 20 ton travelling crane, electrically driven, with | 
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Fic. 5.—EIcHut PORTABLE DRILLING MACHINES AT WORK ON THE SAME 
CASTING. Fig, 4.—ELECTRICALLY DRIVEN LATHE. 


a span of 66ft. and a travel of 200ft., serves for loading and | for each motion, and this method has proved in practice to be 
unloading castings in the yard. far superior to that of using a single motor and the necessary 

The main building covers an area of 818,000 sq. ft., of | additional gearing. So far as fineness of regulation is 
which 222,500 sq. ft. is covered by the workshop itself, and | concerned it is stated that the three-phase motor is as good as 
the remainder by technical and business offices and a labora- | the continuous-current machine, and leaves nothing to be 
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desired if only sufficient steps are allowed on the regulating 
rheostat. 

It is impossible within the limits of this article to give a 
catalogue of the way in which the different classes of work are 
distributed over the different parts of the workshops, or to 
describe all the electrically driven machine tools in use. There 
are no less than 422 of the latter, among the larger of which 
are planing machines with a stroke up to 20ft., horizontal 
surface lathes which will take work from 23ft. to 36ft. 
diameter, automatic wheel-shaping machines, multiple drilling 
machines, &c. The size of the motors driving these varies 


Fic, 5.—PornisuiNG MACHINES DRIVEN THROUGH FRICTION GEARING, 


from a quarter to 20 n.r». The extensive employment of 
electrically-driven portable machine tools, which can be 
brought to the work, has made it unnecessary to employ 
exceptionally large beds on the machine tools. Some fifty of 
these portable machine tools are in use. Figs. 2 and 3 show 
typical applications of them. 

Several of the machine tools in use were built for belt 
driving before the new shops of the company were built, and 


Fic. 8.—View or SECTION or ELECTRICALLY DRIVEN MACHINE SHOP. 


these have necessarily been adapted for individually driving 
each by its own motor. As little alteration as possible has 
been made in these machines, and high motor speeds have 
been employed wherever it could be contrived, as the higher 
the speed of the motor (within certain limits) the lower its 
cost. Thus for most of the smaller lathes the motor has 


been placed on the floor when it could not be built on to the 
bench itself, and the stepped puileys and belts for adjusting 
the speed of the lathe have been retained. Fig. 4 shows a 


Fic. 7.—STRAIGHTENING PRESS, MAKING 18 STROKES PER MINUTE. 


lathe in which the spur wheels and stepped pulleys have been 
built in at the foot. The simplest connections are, of course, 
to such fast-speed machines as polishing machines and emery 
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Fic. 6.--MOTOR on SPINDLE OF WooD-SHAPING MACHINE, 


wheels. Fig. 5 is a view of a set of polishing machines 
driven through friction gearing. Wood-working machines 
can often run at such a high speed that the motor can be 
directly coupled to the working spindle. A good example of 
such a case is shown in Fig. 6, which is a wood shaping 
machine, running at 4,000 revolutions per minute. Fig. 7 
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shows the other extreme, a press for straightening rails, The next step was naturally to build one central station at 
which only makes 18 complete strokes per minute, the | which the power could be economically generated by large 
10 R.. motor running at 950 revolutions per minute. The | engines. This was done by adding to the power station 
gearing down in the ratio of 53:1 is effected by two pairs of | already existing in the new workshops, and putting in new 
spur wheels (7:1 and 7:6:1), the motor being connected to | machines. The main load is taken by the 1,200 n. p. 
its pinion shaft by an elastic coupling. A still slower speed | horizontal triple-expansion flywheel alternator, shown in 
is employed for a cold saw, which makes only 5 revolutions | Fig. 9, running at 107 revolutions per minute. In addition 
per minutes. Finally, Fig. 8 demonstrates the saving in | there are two horizontal direct-coupled machines each 
space which can be effected by electric driving. developing 400 fl. P., and the addition of a second 1,200 n. p. 
machine is contemplated. The old station in Ackerstrasse is 
Trae kept in reserve, and contains four sets aggregating 926 k. p. 
Re ere | Fig. 10 is a load curve of the present generating station for 
Tu oan | a day of average load in November, 1898. The slow speed 
| 1,200 n.r. steam dynamo works very ecomonically, employing 
superheated steam, and running condensing. It runs con- 
tinuously from 6 o'clock on Monday morning to 6 o'clock on 
Sunday morning, i.e, 144 hours. At the two periods of 
highest load, from 7 a.m. to noon, and from 1 to 7 p.m., the 
excess is taken by the two 400 m.r. sets dynamos and several 
cheaper fast-speed machines using much steam. 
During the 24 years the new works have been in operation, 
a record has been kept of the repairs necessary to the motors. 
At the commencement the total number of three-phase 
motors in use driving separate machines was about 300, 
and now it is about 500. Thirty-nine repairs have been 
necessary ; 15 were due to the accidental bending of shafts or 
the necessity of replacing worn raw-hide pinions ; in 20 cases 
armature bars were unsoldered by continuous overload; and 
in 4 motors the winding had sparked through. In considering 
this result of over 30 months’ working, it should be remem- 
Fic. 9.—1.200-u.p. STEAM Dynamo IN Power Horst. . | bered that a number of the motors and machine tools were 
? in continuous use for 6 x 24 hours per week. 


The power station went through & process of gradual 
evolution. At first the power was furnished by à dynamo | 
driven by a horizontal 400 m.r. Görlitz engine, and a second AN AUTOMATIC TWO-RATE METER 
of similar size had soon to be added. Subsequently to cope : 
with the inoreasing demand two vertical Borsig engi roe of The accompanying illustration shows Messrs. Chamberlain and 
800 K. r. were brought from the Berlin . electric supply station, | Hookham’s automatic two-rate electric meter, the purpose of which is 
and were connected respectively to an inductor alternator and 
a three-phase machine with rotating armature. Then followed 
two 100 u.r. portable engines each connected to'a three-phase 
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Fic. 10.—Central Station Load Curve. 


dynamo. A three-phase continuous-current motor generator 
was employed for excitation, and in order to start this the two 
machines were coupled to a Pelton wheel which was thrown 
out as soon as the three-phase alternators were generating 
current. Several generators of various patterns had also to 
be put in at the Ackerstrasse works, so that until recently no 


: : à to effect automatically a system of measurement of electricity on two 
less than 15 machines with an aggregate capacity of 2,600 H. P., | tariffs, The meter is made for both continuous and alternate currents, 


and placed in six separate stations, were used for generating | that shown being for the former. The action of the meter is as follows: 
current to drive the two works. When only a very small current is passing through the meter, or 
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when there is no current at all, the lower of two counting trains is 
in gear, and any record made would, therefore, be upon the lower 
ial. This continues until the current exceeds a certain pre-arranged 
amount, whereupon an electro-magnet throws over the gear on to the 
a counting train and the record is made only on the upper dial, 
which in turn continues until the current has again fallen below the 
amount pre-arranged. Thus two sets of records are automatically 
made, By a simple adjustment which can be adjusted to change 
over at any given current, the meter may be adapted to any particular 
system of two-rate metering. One of the most obvious advantages of 
is meter is that the exact consumption on the high and on the low 
tariff is indicated separately, so that the consumer can easily see not 
only how much current is being consumed but also the proportion 
on the two tariffs. 


A NEW VARIABLE SPEED GEAR. 


The accompanying illustration shows the construction of the 
Lucas new variable speed gear for motorcars. The principal parts 
of the gear are two pulleys automatically sanded by means of 
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springs so as to vary the ratio of their driving diameters. These 
two pulleys drive by means of link belting an intermediate pulley, 
the position of which relative to the expanding pulleys can be 
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| 


shifted by means of an adjusting handwheel, as shown in the | 


illustration. In another form of the gear a lever is used into contact with graduated pressure. 


instead of a handwheel On altering the position of this 
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that no velocity ratio between the limits can be obtained, and thus 
a gradual increase of speed be produced, instead of one making 
jumps from one value to another. This should greatly improve 
the smoothness of driving. The r is the invention of Mr. 
Ralph Lucas, of Upper Siebert-road, Westcombe Park, S.E., and 
will be on exhibition at the Agricultural Hall, Stand No. 7, until 
Saturday. ; 


A SELF-RECOYERING COHERER AND THE STUDY 
OF THE COHERING ACTION OF DIFFERENT 
METALS.* 


BY PROF. J. CHUNDER BOSE, M.A., D.SC. 


In working with coherers, made of iron or steel, some special diffi- 
culties are encountered in the warm and damp climate of Bengal. The 
surface of the metals soon gets oxidised, and this is attended with 
variation of sensitiveness of coherer. The sensitiveness, it is true, 
does not altogether disappear, but it undergoes a considerable diminu- 
tion. The presence of excessive moisture in the atmosphere introduces 
another difficulty. Substances to be experimented on become more or 
less opaque by absorption of water vapour. As 
fairlv dry weather lasts in Bengal only for à few 
weeks in winter, the difficulties alluded to above 
are for the greater part of the year serious draw- 
backs in carrying out delicate experiments. To 
avoid as far as possible the partial loss of sensi- 
bilitv of the receiver due to oxidation, I tried to 
use metals less oxidisable than iron for the con- 
struction of the coherer. In my earlier experiments 
I derived considerabie advantage by coating the 
steel spirals with deposits of various metals. 
Finding that the sensitiveness depends on the 
coating metal and not on the substratum, I used in 
my later experiments fine silver threads wound in 
narrow spirals. They were then coated with 
cobalt in an electrolytic bath. The coating of 
cobalt was at first apt to strip off, but with a 
suitable modification of the electrolyte and a 
proper adjustment of the current, a deposit was 
obtained which was very coherent. The contact 
surface of cobalt was found to be highly sensitive 
to electric radiation, and the surface is not liable 
to such chemical changes as are experienced in 
the case of steel. 

I next proceeded to make a systematic study 
of the action of different metals as regards their 
cohering properties. In a previous Papert I 
enumerated the conditions which are favourable 
for making the coherer sensitive to electric 
radiation. These are the proper adjustment of 
the E.M.F. and pressure ot contact suitable for 
each particular receiver. The E.M.F. is adjusted 
by a potentiometer slide. For very delicate 
adjustments of pressure I used in some of the 
following experiments an U-tube filled with 
mercury, with a plunger in one of the limbs; 
various substances were adjusted to touch barely 
the mercury in the other limb. A thin rod, 
acting as a plunger, was made to dip to a more or 
less extent 1n the mercury by a slide arrangement. 
In this way the mercury displaced was made to 
make contact with the given metal with gradually 
increasing pressure, this increase of pressure being 
capable of the finest adjustments. The circuit was 
completed through the metal and mercury. Some- 
times the variation of pressure was produced by a 
pressure bulb. In the arrangement described 
above the contact is between different metals and 
mercury—metals which were even amalgamated 
by mercury stil exhibited sensitiveness to 
electric radiation when the amalgamation did not 
proceed too far. In this way I was able to detect 
the cohering action of many conductors, including 
carbon. For studying the contact-sensitiveness 
of similar metals I made an iron float on which was soldered 
a split-tube in which the given metal could be fixed, a similar 
piece of metal being adjusted above the float, so that by working 
the plunger or the pressure bulb the two metals could be brought 
The other arrangements 
adopted were the contact of spirals compressed by micrometer screw, 


ey 
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intermediate pulley (the diameter of which, by the bye, is | and filings similarly compressed between two electrodes. 


constant) it will be seen that one of the expanding pulleys 
will be allowed to increase in diameter, while the other 
will be decreased. In this way the velocity ratio of the pulleys is 
altered to suit the necessary speed. One of the most excellent 
features of this gear is that it is continuous and not graded, i.e., 


With the arrangement described above the action of radiation on 


* Paper read before the Royal Society. i 5 
t “On Polarisation of Electric Hay," Journal of Asiatic Society of 
Bengal. May, 1895. 
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metallic contacts was studied, a brief account of which will be piven 
under their respective groupings, It may here be mentioned that 

certain metals which do not usually show any contact-sensitiveness 

can be made to exlnbit it by very careful manipulation. The nature of 
the response of a coherer is to a certain extent modified by its condition 
and particular adjustment. A coherer freshly made is more difficult to 
adjust, but at the same time far more sensitive. The action is more 
ea-ily under control and more consistent after a few days’ rest, but the 
sensitiveness is not so abnormally great. The contacts of bright and 
clear surfaces are difficult to adjust, but such contacts are more sensi— 
tive than those made by tarnished surfaces. Pressure aud E. M. F., as 
previously stated, also modify the reaction. For example, a freshly 
made and very delicately- adjusted coherer subjected to slight pressure 
and small E.M.F. showed an increase of resistance by the action of 
radiation. The galvanometer spot, after a short interval, resumed its 
former position, exhibiting a recovery from the effect of radiation. 
The coherer continued to exhibit this effect for some time, then it 
relapsed into the more stable condition in which a diminution 2 
resistance is produced by the action of radiation. Another coherer wa 
found apparently irresponsive to radiation. there being the 1 
throb (sometimes even this was wanting) in the galvanometer spot, 
when a flash of radiation fell on the receiver. Thinking that this 
apparent immobility ofthe galvanometer spot may be due to response, 
followed by instantaneous recovery, the galvanometer needle being 
subjeeted to opposite impulses in rapid succession, I interposed a tele- 
phone in the circuit ; each time a flash of radiation fell on the receiver 
the telephone sounded, no tapping being necessary to restore the 
sensitiveness. The recovery was here automatic and rapid. After 20 
or 30 flashes, however, the receiver lost its power of automatic 
recovery, and the sensitiveness had then to be restored by tapping. 
An interesting observation was made to the effect that on the last 
occasion the receiver responded without previous tapping, a rumbling 
noise was heard in the telephone which lasted for a short time, 
evidently due to the re-arrangement of the surface molecules to a 
more atable condition, after w hich the power of self-recovery was lost. 

The state of sensibility described above is more or less transitory, 

and is induced, generally speaking, by a somewhat unstable contact, 
and low E. M. F. acting in the circuit. In the majority of metals, the 
normal tendency is towards a diminution of contact resistance by the 
action of electric waves, "The occasional inerease of resistance, in 
general, disappears when the pressure and E. M.F. are increased. But 
in the case to be presently described we have an interesting excep- 
tion, where the normal state of things is just the reverse of what 
prevails in the majority of metals, 


ALKALI METALS. 
In the following investigations the radiator is a platinum sphere 


97mm. in diameter, The coherer was placed at a short distance, so 
that the intensity of incident radiation was fairly strong. 


Potasstum.—In working with this metal, the exceptional nature of 
the reaction became at once evident, The effect of radiation was to 
produce an «increase of resistance. The pressure of contact was 
adjusted till a current flowed through the galvanometer, the 
galvanometer spot of light being at one end of the scale. On 
subjecting the receiver to ‘radiation the spot of light was detlected to 
the opposite end, exhibiting a great increase of resistance, When 
the pressure and E.M.F. were suitably adjusted a condition was 
soon attained, when a flash of radiation made a spot of light 
swing energetically in one direction, indicating an increase of 

resistance ; the receiver, however, recovered instantaneously with 
the cessation of radiation, and the spot violently swung back 
to the opposite end, indicating the normal current that flows 
in the circuit. This condition was found to persist, the receiver 
uniformly responding with an increase of resistance followed by auto- 
matic and instantaneous recovery. To prevent oxidation the receiver 
was kept immersed in kerosene. When the receiver was lifted from 
the protecting bath, it etill continued to respond with an increase of 
resistance, but w ith a gradual loss of power of automatic recovery. 
This power was again “restored on again immersing the coherer in 
kerosene. The receiver in vacuo, or under reduced hydrogen pressure, 
would have been preferred, had the necessary appliances been available. 


Sodium. — As we pass from potassium to the neighbouring metals, 
there is a gradual transition of property as regards the nature of 
response to electric waves. With sodium the adjustment i is a little 
more difficult than with potassium, but the response is somewhat 
similar to that of potassium. Though in general there is an increase 
of resistance produced by electric radiation, there are occasional 
exceptions when a diminution of resistance is produced. With some 
trouble the adjustinent could be made so that the recovery is also 
automatic, but it is not so energetic as in the case of potassium. 


Litlium.—Specimens of this metal not being available, I obtained 
a deposit of it on iron electrodes by electrolysis of the fused chloride. 
The action produced by electric radiation was sometimes an increase 
and sometimes a diminution of resistance, the increase of resistance 
being the more frequent. With some difficulty it was possible to 
adjust the sensitiveness so that the recovery was automatic, but it 
was not energetic nor did this power persist for a long time. 


METALS OF THE ALKALINE EARTH. 


Pure metals of this group being not available, I had to rely on the 
deposit obtained by electrolysis. Chloride of calcium was fused ina 
crucible, and deposits were produced on iron cathodes, the anode 
being a carbon rod. The deposit was not very even. One of the 
iron rods with the deposit was testel by immersion under water, 
when hydrogen was evolved. 1 did not succeed in getting deposits 
of either barium or strontium, the temperature available not being 
sufficiently high. 

On making a coherer with calcium, and keeping it immersed in 
kerosene, an action similar to that produced by sodium was observed. 
The tendency of self- recovery was, however, very slight. 


MAGNESIUM, ZINC, AND CADMIUM. 


In these metals and in the succeeding groups there is a pronounced 
tendency towards a diminution of resistance by the action of electric 
radiation. Magnesium being easily oxidisable, there is a thin coating 
of oxide on the surface. When this is scraped, the metal makes a very 
highly sensitive receiver. The adjustment is not difficult. the metal 
allowing a considerable latitude of pressure and E.M.F. It has 
already "been stated that the metals which are slightly tarnished can 
be more easily adjusted. 

Though there is in this metal a decided tendency toward a reduc- 
tion of contact resistance, yet it is possible by careful adjustment to 
obtain an increase of resistance, Indet d, it 1s sometimes possible to 
so adjust matters that one flash of radiation produces a diminution 
of resistance, and the very next flash an increase of resistance. Thus 
a series of flashes may be made to produce alternate throws of the 
galvanometer needle. The more stable adjustment, however, gives 
a diminution of resistance, and receivers made with this metal could 
be made extremely sensitive. The tendency towards e is 
almost wanting. 

Zinc — This metal also exhibits moderate sensitiveness ; it, how- 
ever, requires a more careful adjustment. 

Cadmium.—The action of this metal is somewhat similar to that 
of zinc, but the sensitiveness is very much less. 


BISMUTH AND ANTIMONY. 


Both bismuth and antimony make very sensitive receivers. 
Moderately small E.M.F. with slight pressure is best suited for these 
metals, 

InoN AND THE ÁLLIED METALS. 


Iron.—' The action of this metal is well known. In one of my 
experiments I used it in connection with mercury. When the 
contact is very lightly made, there is a tendency towards an increase 
of resistance by the action of radiation. But after a time the action 
became normal, that is to say, there was a diminution of resistance. 

Nickel and Cobalt. —These are also very sensitive. The surface 
being bright, the E. M.F. and pressure are to be adjusted with some 
care. 

Manganese and Chromium.—These were obtained in the form of 
powder. Their action is similar to the other metals of this group. 

Aluminium.—This also makes a sensitive receiver, 


Tin, LEAD AND THALLIUM. 
It is somewhat difficult to adjust ten, but when this is done the metal 


exhibits fair sensitiveness, Lead is also sensitive. The sensitiveness 
of thallium is only moderate. 


MOLYBDENUM AND URANIUM. 


The specimen obtained was in the form of powder, and very 
tarnished in appearance. "The sensitiveness exhibited was slight. 


METALS OF THE PLATINUM GROUP. 

Platinum exhibited a moderate amount of sensitiveness. Spongy 
platinum also showed the same action. The absorption of hydrogen 
made the action slightly better, but the improvement was not very 
marked. 

Palladium.—This made a more sensitive coherer than platinum. 
The adjustment is, however, more troublesome. 

Osmium.—The specimen was in the form of powder. It requires 
a higher E.M.F. to bring it to a sensitive condition. The sensitive- 
ness was moderate. 

Rhodium was found to be more sensitive than osmium. 

COPPER, GOLD, AND SILVER. 

Copper required a much smaller E.M.F. The sensitiveness was 
only moderate. 

(ro was more difficult to adjust, but the action is a little stronger. 

Sꝛlrer.— The receiver was extremely unstable. It exhibited some- 
times a diminution and at other times an increase of resistance. 


It will be seen from the above that all metals exhibit contact 
sensitiveness to electric radiation, the general tendency being towards 
a diminution of resistance. 

The most interesting and typically exceptional case, however, was 
the receiver made with potassium, which not only exhibits an increase 
of resistance by the action of radiation, but alse a remarkable power 
of self-recovery. In tlie accidental instances of increase of resistance 


THE ELECTRICIAN, JULY 21, 1899. 


443 


exhibited by other metals, an increase of pressure or E. M.F. generally 
brought the coherer to the normal condition, which showed a dimi- 
nution of contact resistance by the action of electric waves. With 
potassium I gradually inereased the pressure till the receiver grew 
insensitive. All along it indicated an increase of resistance, even 
when one piece was partially flattened against the other. I increased 
the E. M. F. many times the normal value; this increase (till the limit 
of sensitiveness was reached) rather augmented the sensibility and 
power of automatic recovery. I allowed the receiver a period of 
rest, the nature of response remaining the same. As far as I have 
tried, potassium receivers always gave an increase of resistance, a 
property which seems to be characteristic of this metal, and to a less 
extent, of the allied metals. 

It will thus be seen that the action of potassium receiver is not, 
strictly speaking, a cohering one. For it is difficult to see how a 
cohering action. and consequent better contact could produce an 
increase of resistance. It may be thought that the sudden increase of 
current may, by something like a Trevelyan rocker action, produce an 
interruption of contact. But such a supposition does not explain the 
instantaneous action, and the equally instantaneous recovery. 

In arranging the metals according to their property of change of 
contact resistance, I was struck by the similarity of action of electric 
radiation on potassium in increasing the contact resistance, and the 
checking action of visible radiation on the spark discharge. In the 
latter case, too, potassium is also photo-electrically the most sensitive. 
But the action is confined to visible radiation, and is most etticient in 
the ultra-violet region. I was indeed apprehensive that the action on 
potassium receiver which T observed might be in some way due to the 
ultra-violet radiation of the oscillatory spark. But this misgiving was 
put to rest from the consideration that the receiver was placed in a 
glass vessel filled with kerosene, through which no ultra-violet light 
could have been transmitted. To put the matter to final test, I 
lighted a magnesium wire in close proximity to the receiver without 
producing any effect. Thick blocks of wood of ebonite and of pitch 
were interposed without checking the action. I then used polarised 
electric radiation, and interposed a book analyser, Gem. in thickness; 
when the analyser was held parallel, there was a vigorous action, 
but when it was held in a crossed position all action was stopped. 
No visible or heat radiation could have been transmitted through 
such a structure, and there can be no doubt that the action was 
entirely due to electric radiation. 

It would be interesting to investigate whether the observed action 
of electric radiation on a potassium receiver is in any way analogous 
to the photo-electric action of visible light. I have commenced an 
investigation on this subject, the results of which I hope to commu- 
nicate on another occasion. 


THE ELECTRICAL CONDUCTIVITY OF FLAMES 
CONTAINING SALT YAPOURS.* 


BY HAROLD A, WILSON, B.SC, 


The experiments described in this Paper were undertaken with 
the object of following up the analogy between the conductivity of 
salt vapours and that of Rintgenised gases, and especially of getting 
some information about the velocities of the ions in the flame itself. 
They are to some extent a continuation of the research of which 
an abstract has already been published in the Proceedings of the 
Royal Society.t The Paper is divided into the following sections :— 
(1) Description of the apparatus for producing the flame. (2) The 
relation between the current and the E. M. F. in the flame. (3) The 
fall of potential between the electrodes. (4) The ionisation of the 
salt vapour. (5) The relative velocities of the ions in the flame. 
(6) The relative velocities of the ions in hot air. (7) Conclusion. 

The apparatus used for producing the flame was similar in principle 
to that used in the investigation referred to above. Carefully regu- 
lated supplies of coal gas and air were mixed together along with 
spray of a salt solution, and the mixture burnt from a brass tube 
07cm. in diameter. The flame thus obtained was steady, and 
measurements of its conductivity, when a particular salt solution 
was sprayed, did not differ more than 1 or 2 per cent. on different 
days. The height of the inner sharply defined green cone was 
l:5em., and that of the outer cone 7:5cm. The current between two 
gauzes of platinum wire, each I4cm. in diameter, and placed 
horizontally one above the other in the flame, was measured for 
E.M.F.’s up to 800 volte, and with various distances between 
the gauzes. | 

The current with a large E.M.F. was found to be independent of 
the distance between the electrodes when the upper electrode or 
gauze was positively changed, provided that the distance between the 


Abstract of a Paper read before the Royal Society. 

+ ‘The Electrical Conductivity and Luminosity of Flames containing 
Vaporised Salts," by Arthur Smithells, H. M. Dawson, and H. A. Wilson ; 
Roy. Soc. Proc., Vol. 64, p. 142. 


electrodes was not so great that the upper one was in the cooler parta 
of the flame near its point. When the upper gauze was comparatively 
cool the current was much smaller; but if the upper gauze was kept 
hot by passing a current through it, then the current with a large 
E.M.F. was independent of the distance between the electrodes, even 
when the upper electrode was above the point of the flame. 

If both of the electrodes were hot, then the current, as the E. M.F. 
was increased, attained a nearly constant value. Cooling the positive 
electrode by raising it in the flame caused the current to increase 
towards this saturation value much more slowly than before, while 
cooling the negative electrode, the positive one being hot, caused the 
current to show no sign of arriving at a maximum value. The 
current was much greater when the negative electrode was hot, and 
the positive electrode cool, than when the negative electrode was 
cool, and the positive one hot, 

The fall of potential in the flame between the gauzes was examined 
by p in an insulated platinum wire, and finding the potential it 
took up. When both the electrodes were hot, the fall of potential 
closely resembled that observed in gases at low pressures. That is to 
say, near each electrode there was a comparatively sudden fall of 
potential much greater near the negative electrode than near the 
positive, with a small and nearly uniform gradient in between. If 
either of the electrodes was cooled, then the fall of potential near 
that electrode became much greater, and often was rod, equal to the 
total drop of potential between the electrodes, This effect was 
usually much more marked in the case of cooling the negative 
electrode than with the positive electrode. If the positive electrode 
was uppermost and somewhat cool, then with small E.M.F.’s 
practically all the potential fall occurred near to the positive 
electrode ; but if the E.M.F. was sufficiently increased, then a dro 
of poteutial appeared at the negative electrode, and with a still 
greater E. M.F. this became greater than that at the positive electrode, 
as it is in gases at low pressures, 

Some of the results obtained pointed to the conclusion that nearly 
all the ionisation of the salt vapour takes place at the surfaces ofthe 
glowing electrodes, and not throughout the volume of the flame, A 
variety of experiments were tried to test this view, all of which 
confirmed its correctness. Thus, with two platinum foil electrodes 
opposite one another in the flame, no increase in the current between 
them occurred when a bead of salt was put between them, so that 
the salt vapour from it passed between them without touching either 
electrode. If the vapour came in contact with the negative elec- 
trode, there was a great increase in the current, and a considerable 
but smaller increase when it came in contact with the positive 
electrode. | 

The relative velocities of the ions of alkali metal salts in the flame 
were estimated bv finding the potential gradient necessary to make. 
the ions travel down the flame against the upward current of gases, 
This was done by putting a bead of salt between the two gauze 
electrodes, and finding what E.M.F. was necessary to produce an. 
‘Increase in the current between the electrodes when the bead was 
put in. The potential gradient corresponding to this least E. M. F. 
was then determined. In this way it was found that the positive 
ions of salts of Li, Na, K, Rb, and Cs, all have nearly the same velo- 
city in the flame, whilst the negative ions of various salts of these 
metals also have equal velocities which are about 17 times as great 
as the velocities of the positive ions. 

The velocity of the positive ions was estimated to be about 60cm. 
per second for 1 volt a centimetre, and that of the negative ions was 
about 1,000cm. per second. The relative velocities of the ions of 
various salts was also determined in a current of air at about 1,000°C., 
which was obtained by passing the air through a platinum tube 

1:3em. in diameter, and 50cm. long, heated in a gas-tube furnace. 
The method used was exactly analogous to that used in the flame. 
The ions could be divided into three classes, in each of which all the 


ions had equal velocities, viz. :— - Velocity. 
l. Negative ions of salts of Li, Na, K, Rb, Cs, i 
Ca Sr and Ba a. os ð v ede sesies 26'0 cm.-sec 
2. Positive ions of salts of Li, Na, K, Rb, and Cs. 72 „ 
ő. Positive ions of salts of Ca, Sr, and Ba. 58 , 


It thus appears that those ions which in solutions carry equal 
charges have equal velocities in the gaseous state. "This points to 
the conclusion that the velocity of a gaseous ion in a given medium 
depends only on its charge. The velocities are less than those 
calculated for ions consisting of one atom, so that each ion appears 
to be a cluster of atoms. If we regard this cluster as held together 
by the charge on it, then it is reasonable to suppose that the size of 
the cluster will be determined by the charge. Hence those ions 
having equal charges will be of equal sizes, and consequently of equal 
masses, since the atoms forming the cluster probably came from the 
medium rather than from the small quantity of salt present. Conse- 
quently they all have the same velocity under similar conditions. 

The two main results arrived at in his Paper, viz., that the ionisa- 
tion of the salt vapour in the flame takes place only at the surfaces 
of the glowing electrodes, and that the velocity of the negative ions 
in the flame is very much greater than the 5 velocity of 
the positive ions, enable the phenomena of unipolar conduction to be 
very easily explained. For example, if one electrode is much hotter 


444 


THE ELECTRICIAN, JULY 21, 1899. 


than the other, then if the hot electrode is negative, it will give off 
negative ions very freely, and there will be a large current; but if 
the hot electrode is positive, then the small velocity of the positive 
ions is not favourable to their being dragged away from the electrode 
before they can recombine, so that the current is very small »less 
a very great E. M. F. is applied. 


BOOKS RECEIVED. 


(Copies of any of the undermentioned works can be had from The Electrician office, 
post free, on receipt of published price.) 
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ELECTRICITY WORKS ACCOUNTS. 


Nottingham Municipal Electric Supply Works. 


Very satisfactory, indeed, are the results of the fourth year 
of working of the Nottingham municipal undertaking, the 
s of which form the subject of our first table this 
week. 

As may be seen from a reference to the table, the tariff for 
supply in 1897-8 was rather high, the average total revenue 
working out at 5:87d. per unit sold, or about 0:6d. above the 
average figure obtaining in municipal concerns. As the result 
of this high price and the low cost of 1:8d. per unit, the ratio 
of the costs to the revenue was one of the lowest in the 
country, and the working profit nearly 9 per cent. on the 
capital. Such a state could not continue without detriment 
to the expansion of the undertaking, and it is, therefore, satis- 
factory to find that a substantial reduction in the price charged 
has been made. Judging from the increased lamp connections 
and output, this reduction has been already fully justified. 

During the year the plant capacity in the station has been 
increased by the instalment of generating plant of 665 kilo- 
watts, thus raising the total capacity to 1,622 kilowatts. An 
additional 370 consumers have been secured, and the equiva- 
lent lamp connections increased from 88,140 to 67,889 8 c.p. 
lamps, or no less than 76:6 per cent., the corresponding 
increase in the preceding year having been 48 per cent. The 
output last year showed an increase of about 80:8 per cent. 
over that of 1897.8, having risen from 480,381 to 894,674 
units sold, 

Although the 1897.8 costs at 1:88d. per unit were good, 
being below the average at the output, yet they have been 
improved upon, and the total costs at Nottingham in 1898.9 
are, at 1:38d., about a penny below the 1897 average in 
municipal stations of equal output. It is difficult to pitch 
upon one item which might be said to have been relatively 
more than another the cause of the low total costs, but it may 


be pointed out that the fuel item is strikingly low at 0-48d. 
per unit. At the output it might fairly have been nearer 
0:65d. | 


As the result of the lower tariff the total revenue has 
decreased from 5:837d. to 8:47d. per unit. Notwithstanding 
this, however, the gross profit for the year is higher, thanksto 
the increased output and lower costs, than in the preceding 
year, though naturally the percentage to the capital has 
suffered a drop from 9:8 per cent. to 7-7 per cent. 

This profit has been disposed of thus :—£2,579 has been 
absorbed by the interest charges, £1,621 has been placed aside 
for the redemption of debt, and £38,576 carried to the depreci- 
ation fund, which now stands at £7,532, to its credit. The 
repaid capital, together with the credit balance of the sinking 
fund, amounts to £5,883. 


Halifax Municipal Blectric Supply Works. 


As our second table, which deals with the accounts for 
1898-9 of the Halifax undertaking, shows conclusively, the 
acquisition of the custom of the tramways has done wonders 


for the electric supply concern. In the place of a deficit of 
£842, which was the result of the working during 1897-8, 
there is a net balance to the good of £1,862, representing 2:86 
per cent. of the mean expended capital. 

The generating plant capacity has been increased during 
the year by 550 kilowatts, and now is equal to 1,400 kilowatts, 
The capital expenditure has been no more than £51:8 per 
kilowatt, or £72,470—a very low figure, which should have 
its effect in the net revenue account by reason of the low 
capital charges. 

The lamp connections show an increase of something like 
54 per cent., but the output has made the splendid jump from 
239,814 to 628,759 units sold or 162 percent. The increased 
output to consumers and for traction was 350,788 units (or 
160 per cent.) of which 279,867 units were taken by the tram- 
ways. 

Owing to a large extension of the publie lighting, which has 
necessitated 16 additional arc and 84 32 c.p. glow lamps, the 
public lighting output has increased from 21,107 units in 
1897-8 to 59,264 in 1898-9, or 150 per cent. 

Though the tariff to ordinary consumers has apparently not 
been changed, the large proportion of the output sold at 2d. 
per unit (the price charged for traction supply) has caused the 
total average revenue to fall considerably, viz., from 4°85d. to 
9:42d. per unit. Notwithstanding this, however, the decreased 
costs per unit have resulted in a decrease in the ratio of the 
costs to the revenue, and have, with the increased output, 
enabled a working profit of £4,627 to be cleared, representing 
T'11 per cent. of the mean capital, as against the 3:777 per 
cent. of the preceding year. Out of this gross profit £1,955 
has been absorbed in interest, and £810 by the redemption of 
loans fund, which now stands at £4,100. There is thus left a 
balance unabsorbed of £1,862, as against £812 deficit in the 
previous year. 

With regard to the costs it is to be remembered that the 
existence of a tramway load, and the conditions under which 
this supply is taken without the cost of maintaining the 
distributing mains is conducive to low costs, yet with this in 
mind it must be admitted that at 1:65d. per unit the figure for 
the total costs is very satisfactory, and it is gratifying to find 
that the several items are all well under the averages in 
stations in 1897. 

It may be of inierest to add that the tramways started in 
operation at the end of June last year. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)...... Jan. 6, 1899 Kingston-upon-Hull (Mun.) June 9, 1899 
Ayr (Muunicipal)............ Nov. 11, 1898! Kingston-on- Thames (Mun.) April 21, . 
Bediord (Muntcipal) ...... Msy 19, 1899 Lancaster (Municipal). Oct. 21, 1898 
Belfast (Municipal) ........Sept. 23, „ | leeds (Company) .......... Mar. 3. 189 
Birmingham (Company)... Dec. 16, „„ Leicester (Municipal) ...... Jan. 20, „ 
Blackpool (Municipal) ....Oct. 7, „ [Leyton (Municipal) ........ Sept. 23, 1898 
Bournemouth (Company) .. April 28, ., Liverpool (Municipal). June 9, 1890 
Bolton (Municipal) ........ Dec. 9, 1898 Manchester (Municipal)....July 29,1838 
Bradford (Municipal) ...... April 14, 1899 Newcastle and District (Co.) Dec. 2, „ 
Brighton (Municipal) ...... May 12, ,, |Newcastle-upon-Tyne(Co.) April 14, 1899 
Bristol (Municipal) ........ July 14, ,, |Northampton (Company) ..April 15, 189s 
Burnley (Municipal) ...... Sept. 16, 1898 Norwich (Company) Dec. 2. 
Burton-upon-Trent (Mun.) April 21, 1s99| Notting Hill (Company) .... Mar. 17, 1899 
Bury (Municipal) .......... Nov. 25, 1898 Nottingham (Municipal) .. Oct. 27, 1888 
Cambridge (Company) Mar. 10, 1899 Oldham (Municipal) Nov. 18, 
Cardiff (Municipal) ........ Jan. 6, „ Oxford (Company) ........ May 19, 1899 
Charing Cross (Company) . Mar. 17, „ | Pontypool (Company) May 6, ,, 
Chelsea (Company) ........Mar. 31, „„ Portsmouth (Municipal). . .. July 14, „ 
Cheltenham (Municipal). . . Oct. 7, 1898 Preston (Company) ........Oct. 28, 1$93 
Chester (Municipal) June 23, 1899 Reading (Company) Sept. 16, „ 
City of London (Company). May 12, ,, Richmond (Company) ...... Mar. 4, „ 
Clerkenwell (Company) ....Mar. 18, 1898 Scarborough (Company)....April 1, „ 


Derby (Municipal 3t.James' & Pall Mall (Co.). Feb. 24, 1599 


Dewsbury (Municipal). Nov. 95, „ St. Pancras (Vestry) ) May 20. 
Dover (Company) ........- June 2, 1800 Sheffield (Company)........ Dec. If, 18908 
Dundee (Municipal)........ Nov. 4, 1898 Shoreditch (Vestry) ) May 27, „ 
Eastbourne (Company) ....July 22, „ ZJouthampton (Municipal) . June 8, „ 
Edinburgh (Municipal) . . . Oct. 14, „ |Southport (Municipal). July 7, 1899 
Exeter (Municipal) Aug. 5, „ South Shields (Municipal). . July 7, „ 
Glasgow (Municipal) ...... Aug. 12, „„ Stafford (Muuicipal)........ Oct. 21, laus 
Guildford (Company) ...... May 5, 1899 Sunderland (Municipal)....Aug. 19, „ 
Halifax (Municipal)........ Nov. 18, 1595| Taunton (Municipal) .June 16, 1899 
Hammersmith (Vestry) . . . May 26, 180 Tunbridge Wells (Mun.) . . July 27, 1895 
Hampstead (Municipal) ....Sept. 9, 18908 Walsall (Municipal). ..... . . June 23, 1893 
Hanley (Municipal) ........ April 28, 1899| Wandsworth (Company) . Mar. 16, 1595 
Harrogate (Municipal) ....Dec. 30, 1895 Westminster (Company) . . Feb. 24, 1899 


Harrow (Company) ......... June 16, 1800 Whitehaven (Municipal) ..Dec. 2:, 1525 
2 Dec. 30, „ 
H 'use-to-H'useCo.(K'ns'gt'n) Mar. 31, 1899, Wolverhampton(Municipal) June 30, 1899 
Woolwich (Company) Jan. 13, „ 
ese April 7, „p 
= =~ June 17, 1598 


——— 222 


.. . June 23, | Yarmouth (Municipal 
Kenai'gton & Knightsbr' (Co.) Mar. 3, 1899 


Undertaking Worked 
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FINANCIAL RESULTS— 
WORKING PROFIT FOR YEAR 
Sum carried to Depreciation Fund 
Sum carried to Reserve or Sinking Fund 
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Net interest on loans (incl. Debenture charges) 


BALANCE FROM LAST ACCOUNT .................. 
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b Includes insurance, £34. 
d Over- 

£85 for attendance and repairs and £231 
udes insurance, £40, and stock manaze- 


NOTTINCHAM. 


Nottingham Corporation. 
September, 1894. 
ó-wire continuous-current with batteries. 


HALI FAX.— REMARKS—a Üver- -expended. 
c Includes £17 to iogurance. 


 HALIFAX. 


Halifax Corporation. 
December, 1894. 
Alter nate- óument transformer sub-stations. 


in respect of engineers: services. 


to discounts varying from 5 per cent t» 15 per cent. 
g Includes £32 accident insurance fund. 


f Of 82 c.p. 
i Includes £50 to insurance and £4] expenses «f deputatiors 


279,867 units at 2d. per unit. 


per cent. discount. 


b After 


H. Talbot. | II. F. Street. 

MAR. 31, 1898. MAR. 51, 1899. MAR. 31, 1898. MAR.31,1899. 
511,935 951,519 554,280 702,904 
480,381 894,674 239,814 628,759 
468,728 875,743 218,707 569,495 
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deducting £100 contributed from tramway account 
d Met by general district rate. e Subject 


The charge for supply for traction is 2d. per unit, net. 


h Includes £2,332 from tramways for supply of 
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COHERENCE AND DE-COHERENGCE. 


A systematic study of the properties of the elementary 
metals acting as coherers has been made by Dr. CHUNDER 
Bose, and an account of his researches is embodied in a Royal 
Society Paper which we reprint this week. The patience and 
accuracy of Dr. Bose's work are well known, and impart to 
all that he undertakes a permanent and striking value. His 
latest research on the cohering properties of various metals, 
when exposed to electric radiation, is no exception ; and data 
of great theoretical and practical value undoubtedly have 
been thereby accumulated. A thorough survey of the members 
of the groups of elementary metals has been taken, and some 
approach made towards the discovery of the correlation be- 
tween their chemical associations and that particular physical 
property, or group of properties, by virtue of which coherence 
takes place. We do not say, of course, that any exact corre- 
lation has been detected ; but evidently the true basis for such 
an inquiry is the systematic method here pursued. And, 
indeed, by pursuing it Dr. Bose has lighted upon more than 
one fact of exceptional value, He has discovered, for instance, 
that in the so-called coherence of certain metals, in definite 
conditions of mechanical pressure and E.M.F., the influence 
of the electric radiation is to increase the electrical resistance 
—not to decrease it, as is commonly the case in coherers. 
Further, with some of the metals, e. )., magnesium, the tendency 
is either to an increase or a decrease of resistance, according 
to the exact adjustment of an extremely sensitive set of condi- 
tions. Ño sensitive, indeed, is the metal cited as an example, 
that it was found possible sometimes to so adjust matters 
that the resistance increased and decreased alternately with 
succeeding flashes of Hertzian waves. It requires little 
imagination to conceive that this particular property of 
magnesium, interesting as it is to students of chemico- 
physics, may be of even greater interest to those who are 
seeking to utilise the properties of the coherer in wireless 
telegraphy and kindred inventions. 

But practical workers may glean a still more valuable hint 
from another result of this series of researches, while to 
theorists that result furnishes one more link in the chain of 
evidence by which the mechanism of so-called coherence is 
to be explained. We refer to Dr. Boss's discovery that the 
potassium coherer possesses the power of automatic and rapid 
de-coherence. Potassium—the most electropositive of the 
metals experimented upon— was found to be most persistent 
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with respect to increasing in resistance, regardless of the con- 
ditions under which coherence occurred. Even when the 
metallic facets were pressed 8o tightly together as to deform the 
metal, electric radiation always caused the resistance to be 
augmented. This property was also discoverable in other 
metals of the alkalis, though it is clearest and most persistent in 
potassium. Evidently this group of elements tends very strongly 
to exhibit an anomalous coherence. It is not less anomalous 
with regard to behaviour after coherence. Normally a 
coherer requires to be tapped or mechanically agitated 
after coherence; but the three members of the alkali group 
undoubtedly possess the power of automatically returning to a 
condition of de-coherence immediately after the stimulus that 
induced them to cohere. Potassium, as we have said, 
possesses this property in a remarkable degree ; sodium, less 
markedly ; while lithium deposited electrolytically upon iron— 
in the absence of the cast metal—exhibited de-coherence only 
when great care had been taken in properly adjusting the 
conditions. Unfortunately, however, the de-cohering property 
is one that may rapidly disappear on the fatigue of the metal. 
Dr. Bosz cites an instance of fatigue destroying the property 
after 20 or 30 impulses, but does not state which metal was 
in use at the time. Apparently, with potassium immersed in 
kerosene this effect of fatigue does not occur, for Dr. Bose 
mentions that the effect took place on removing the metal 
from the oil, but that recovery took place on re-immersion. 

Given a coherer that will always promptly de-cohere on the 
cessation of the Hertzian impulse, many achievements would 
be possible in wireless signalling which are now quite 
impracticable. Wireless telephony would be easily attained ; 
though, by-the-way, the possessors of wireless telephones would 
have to be restricted to one happy couple within each area of 
influence. In bygone days steam engines were worked by 
the aid of little boys stationed at the valves. The lads 
worked perfunctorily; but the service was good enough for 
the engines, which were never expected to go beyond a very 
slow speed. Had automatic valves not been invented, high- 
speed engines would have been an impossibility. The coherer 
practice of to-day resembles the steam engine practice of the 
days when boys worked the valves. Wireless signals can only 
be sent with that painful slowness—say, ten words per 
minute on the Morse code— which is the limit of performance 
of a coherer depending upon the attentions of a mechanical 
tapper. When the practical coherer has been invented that 
will automatically and promptly de-cohere, wireless signalling 
will make just that same advance upon its present condition 
that the steam engine made when automatic valves came into 
use. Dr. Bose's researches furnish one more step, and an 
important step, towards that goal. 

Reverting to the theoretical aspects of Dr. Bosr’s 
researches, we are led to raise the question: Whether the 
phenomenon of so-called coherence is really one in which the 
contact forces of metal are made actually to cohere? Hastily 
enough, the name coherer has been given to an apparatus, 
the action of which has been from the first enshrouded in 
mystery. By little more than guessing, it was assumed that 
what produced the fall in resistance on ‘‘ coherence” was a 
species of welding together of the contact surfaces ; there was 
no direct evidence, but this was what the phenomenon most 
looked like. Accordingly the apparatus was dubbed a 
coherer. Similarly, in the early days of electrical science a 
piece of apparatus consisting of two metal plates separated 
by dielectric—around which there was at the time much 
mystery—was named a condenser. It did not condense 
anything, as is now well known, but the name has survived, 
and seems likely to persist until the end of time. 


And, 


coherence real or coherence only imaginary, the little Dranly 
tubes and similar pieces of apparatus seem destined to have 
the name “coherer” always attached to.them. Now, the 
coherence or sticking hypothesis appears rational enough 
when, on a Hertzian wave stimulus, the apparatus alls in 
resistance, and requires to be mechanically agitated or 
“ tapped-back," as the phrase goes, before it resumes its 
normal resistance. But how stands this hypothesis iu the 
face of what is known as to the behaviour of potassium ? 
What sort of mechanical sticking of surfaces is it, indeed, which 
causes the resistance to rise in value? Again, does not 
the theory of welding collapse before the phenomenon of 
automatic de-coherence ? Indeed, these two striking 
phenomena, combined with the fact that the precise nature 
of the ‘‘ coherence ” and de-coherence is correlated in some 
way with the chemical properties of the metal, would seem 
to show that what is termed coherence is really a phenomenon 
of individual atoms and molecules rather than of aggregations 
of molecules in large masses. 


OBITUARY. 


: 
FREDERICK CHARLES WEBB. 


Readers of The Electrician, both of the old and present- 
series, will learn with regret of the sad death of Mr. Frederick 
Charles Webb, who committed suicide on Saturday last. Mr. 
Webb had lately resided at Hampstead, and had, until 
recently, enjoyed excellent health. At the end of June he 
became a paying in-patient of the Hampstead Home Hos- 
pital in order to undergo an operation for a bladder 
affection, which appeared to have been successfully performed. 
After a walk on Hampstead Heath on Saturday with his 
brother, Mr. F. H. Webb, he returned to the hospital and 
shortly afterwards was found to have fallen from a second 
floor window and been killed. From the evidence given at 
the inquest on Wednesday it appeared that Mr. Webb was 
somewhat despondent at times and took what was considered 
to be an exaggerated view of his ailment. 

Frederick Charles Webb was born in London on October 1, 
1828, and was the son of a former secretary to the committee 
of the London Stock Exchange. In 1845, after serving 
Several years in the Navy, Mr. Webb was engaged in railway 
work, and subsequently entered as & pupil with Mr. James 
Walker, engineer to the Admiralty, Trinity Board, Commer- 
cial Docks, &c., and assisted in the erection of the Admiralty 
Pier at Dover and other extensive Government works. He 
gave early promise of capacity by making a suggestion in 
regard to a design for the support of the roof of the 
Eddystone Lighthouse, which was adopted for this and for 
other lighthouses. A little later Mr. Webb joined the 
Electric Telegraph Company under Mr. Edwin Clark, and 
from that time devoted his life to telegraph construction work. 
He was appointed assistant engineer in 1853 to the Inter- 
national Telegraph Co., and was engaged on the laying and 
repairing of this company's cables until 1857, when he was 
appointed one of the four engineers selected in 1857 to lay an 
Atlanticcable. In1858 he was appointed totest the cable section 
between Aden and Kurrachee and for some years afterwards 
was employed in connection with cables in the Indian Ocean. 
In 1867 he had charge of the expedition which laid the cable 
from Havana to Key West and up to Punta Rossa in the 
Gulf of Mexico, and in 1868 he resumed his work in the East 
in connection with the second Persian Gulf cable. For the 
India Rubber Company, about this time, Mr. Webb laid the 
Post Office cable between Holyhead and Howth, acted as 
second officer to Sir Samuel Canning in laying the Marseilles 
and Algiers cable, and repaired it and recovered, later, the 
whole of the cable laid during the Franco-German war 
between Cherbourg and Dunkerque. Mr. Webb laid the Direct 
Spanish cable between Bilbao and the Lizard and repaired 
it in two successive years. He also laid the Marseilles and 
Barcelona cable, and diverted the Direct Spanish cable during 
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the Carlist war from Bilbao to Santander. In 1874 he was 
employed, by Messrs. Siemens Bros. and Co., to command the 
expedition to complete the Platino-Brazilian cable, and for 
this service he was made a Knight Officer of the Imperial 
Order of the Rose by the late Emperor of Brazil. This was 
Mr. Webb's last cablelaying work. In 1877 he was appointed 
electrician to H.M.S. ** Vernon," the torpedo school ship, but 
relinquished this appointment. 

Mr. Webb was the author of a number of Papers and 
articles dealing with cable laying, and his series of * Old 
Cable Stories Retold,” which appeared in the present series of 
The Electrician, will be remembered with interest. Some of 
Mr. Webb's articles in The Electrician from 1861-65 (during a 
portion of which period he was editor of the paper) were 
reprinted in book form under the title of A Treatise on 
Electrical Accumulation and Conduction,” and Mr. Webb 
contributed a number of articles in continuation of this 
series during 1878 and 1880. He was made an Associate of 
the Institution of Civil Engineers in 1857 and a full member 
in 1868, and, in recognition of his services to the Institution, 
was, in November, 1884, enrolled as a life subscriber. 

The sympathies of the electrical profession in all parts of 
the world will be extended to his brother, Mr. F. H. Webb, 
and to his son, Mr. F. Laws Webb, and in this sympathy with 
an old and valued contributor to the columns of T'he Electrician 
we very sincerely join. 


EDWARD BEAUFORT SHAND. 

We regret to record the death of Mr. E. B. Shand, which 
took place at Plymouth on Tuesday, from heart disease, after 
an illness of only ten days. Mr. Shand, who was a partner for 
three years in the firm of Lord and Shand, electrical 
engineers, Plymouth and Totnes, was only 28 years of age. 


ELECTRICAL ENGINEERING IN SWITZERLAND. 


(FROM OUR SPECIAL CORRESPONDENT. ) 


In the following series of notes on Swiss electrical engineer- 
ing, the excellent programme prepared by the Council of the 
Institution of Electrical Engineers has been more or less 
followed. It is hoped that these articles will afford assistance 
to the party about to visit Switzerland, and that they will 


-————————— — —— —— nl! —Ó(' 
THE ALIOTH WORKS. 


These works are situated at Monchenstein, a suburb about 
three miles from Basle, which can be reached by train in 
10min., or by a shadeless dusty walk of three-quarters of an 
hour. The works are small in comparison to those of, Say, 
Messrs. Brown, Boveri and Co., or the Oerlikon Company, 
but yet by no means insignificant. They employ about 400 
workmen, and during last year an aggregate of 19,000 R. p. 
was turned out in dynamos and motors of 80 B. p. and over. 
A large 1,200 B. p. inductor dynamo, for the Puteaux central 
station near Paris, was being erected at the time of my visit. 
In addition to this class of work, smaller electric fittings are 
also made at the Alioth works, but the most important output 
is in machines of medium and large size. A branch works at 
Lyons (France), employing 150 workmen, is chiefly devoted 
to the manufacture of small dynamos and motors. Rotatory 
transformers for two and three-phase currents, of the type 
illustrated in our issue of January 8, 1897, are a speciality of 
the firm. Among the many things that attracted my attention 
were the induction motors, all the sizes of which over 3} k. p. 
are fitted with starting resistances mounted on the spindle 
and rotating with the armature. The arrangement is shown 
clearly, both diagrammatically and in section, in Figs. 1—3. 
In Fig. 1 there is resistance in series with the closed circuit 
armature, When the motor has fairly started the brass knob 
I is pushed in; as in Fig. 2, and the armature is short- 
circuited. Fig. 8 is a diagram of the arrangement. 

The machine tools and cranes in the shops are all electrically 
driven, some by continuous and others by three-phase current. 
Some groups of machines are driven through belts and counter- 
shafting, and other machines are individually driven, each by 
its own motor. In such instances, either spur gearing or 
friction gearing (a raw-hide wheel in contact with an iron 
disc) is employed to reduce the speed. Continuous and three- 
phase motors were chosen according to their suitability for 
driving the various machines. Current for driving the works 
is generated by a continuous-current dynamo driven by a 
turbine and portable engine working on to the same counter- 
shaft. A rotatory transformer in the machine shop supplies 
the three-phase current. In addition to the continuous- 


current machine, a three-phase generator is driven from the 


same countershaft, and this machine supplies power at high 


pressure to some factories a few miles distant. 


Fig. 2. 


Fig. 3. 


Fics. 1, 2, and 3.—Alioth Starting Resistance for Induction Motors. 


also prove of interest to such as remain at home. In cases 
where descriptions of works have been published already in 
the columns of T'he Klectrican, references will be made to the 
previous articles in order to avoid lengthy repetitions. 


BASLE. 


Although the tour of the Institution properly begins at 
Rheinfelden, it is necessary to pass through Basle to arrive 
there from London, and before leaving this town, from which 
Rheinfelden is but a half-hour’s journey, there are two works 
of electrical interest which deserve a visit, viz., the manufac- 
turing works of the Alioth Elektricitats Gesellschaft, and the 
Basle Tramways. 


THE BASLE ELECTRIC TRAMWAYS. 


The interest in the Basle tramways lies chiefly in the fact 
that they are an example of early Swiss electric traction. An 
inspection of them should not be made with a view to 
imitation. The question of building electric tramways was 
discussed by the council of the Canton in 1892, in 1893 they 
were commenced, and the first line was opened in May. 
1895. The network of lines first opened had a length of 
about 13 miles, mostly double track ; but four additional lines 
opened in May, 1897, had an aggregate length of 5:8 miles, 
of which 8:5 is single and the remainder double track. The 
permanent way is, partly of girder rails and partly Haarmann 
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built-up rails. Metre gauge, span wires, single-truck cars 
without outside seats, and the Siemens sliding bar trolley are 
used throughout. Except on one of the newer lines each car 
has only a single motor, driving the two car axles through 
chain gearing. The exception is a line on which gradients up 
to 7-4 per cent. occur, and on this double-motor four-axle cars 
are employed, with single reduction gear. The life of the 
motor pinion on the latter is five or six months, while with the 
chain gearing (which has given complete satisfaction) the 
smaller wheel lasts from three to four years. The cara are 
small, having seating capacity for 16 and room for 8 
passengers on the platforms. They run on a 8min. or Gmin. 
schedule during the greater part of the day. In all there are 
about 50 cars and 4 trailers. 

The power house, which lies in a central position, contains 
at present three generating sets. The two sets first installed 
are Alioth shunt machines, developing 140 amperes at 520 
volts. They run at 450 revolutions per minute, being driven 
by belts from the fly-wheels of horizontal tandem Sulzer 
engines. The latter make 80 revolutions per minute, and 
their cylinder diameters are lft. 1jin. and 1ft. 9in., with a 
stroke of 2ft. 51in. Subsequently an Alioth fly-wheel dynamo 
was added. It is compound-wound and 12-polar, and the 
diameter of its armature is 6ft. 7in. It runs at 85 revolutions 
per minute, and develops from 150 to 250 kilowatts at 550 
volts. This is also driven by a tandem Sulzer engine. The 
first-mentioned machines are paralleled, but, needless to say, 
the third runs on its own circuit. The engines all run 
condensing, the jet condensers being provided with river 
water, not over clean. A well is to be sunk shortly, however, 
which, it is expected, will provide a sufficiency of water both 
for feed and condensing. The boiler house contains four 
Cornwall boilers with Galloway tubes. Coke from the gas 
works is the fuel. The switchboard is shortly to be re-ereoted, 
so we will say nothing about it. 

Four new lines are now being built, which will require an 
additional 1,000 B. p. of power-house plant, viz., two 500 n.r. 
Sulzer-Oerlikon direct-coupled shunt sets, and three boilers. 
The dynamos will be 12-polar, running at 100 revolutions per 
minute, and developing normally 850 kilowatts, and 500 
kilowatts on emergency. 


ELECTRIC LIGHTING OF BASLE. 

At present all the lighting is done by private or block 
stations. A 2x 220 volt continuous current station, with an 
accumulator sub-station, is being built, however, and the 
Alioth works are making the 420 m.r. dynamos, which are to 
be driven by gas engines. House wiring in Basle, as in most 
continental towns, is chiefly surface work, with flexible cord 
on porcelain insulating rings or cleats, and costs, I have been 
told, only from 83. to 10s. per lamp. Yet the houses are 
insured without an increase of premium, and electrically- 
caused fires do not occur any oftener than they do in England. 


(T'o be continued.) 


THE ARRANGEMENT OF STEAM AND OTHER 
PIPES, AND THEIR FITTINGS.* 


BY J. E. EDGCOME, M. I. M. E., M. I. E. E. 
(Borough Electrical Eogineer, Kingstop-upon-Thames.) 


The subject of steam and other piping is one of the greatest 
importance to engineers of central stetions, aud indeed to all who 
have to deal with steam plant. It is a subject upon which volumes 
might be written and still leave much unsaid. The author does not 
pretend to advance any especially new or original information, but 
rather a series of notes based on some little experience, in the hope 
of eliciting what should prove to be a most interesting discussion, 
and a discussion from which every member may be able to carry 
away some useful suggestion, to be put into practice when laying 
down a new generating station, or when carrying out the inevitable 
extension of his present works, The arrangement of piping referred 

to in this Paper is proposed for small or for moderate-sized stations, 

which form the majority, rather than for those very large stations to 
be found in a few of the big cities, and where, possibly, special 
arrangements are necessary. 


Trangements are necessare rx. 
" Paper read before the Municipal Electrical Association, June 16, 1899. 


Steam Pipes.—The author is of opinion that in the majority of 
cases, the best and most favourable arrangement of steam piping is 
in the form of a steam ring, running from the boiler house through 
the engine house and returning to the boiler house as shown in Fig. 1. 
It is advisable that the ring should be cross connected at two or 
more places, as shown at A B and C D, so that in the event of repairs 
being necessary to any pipe, say at E, the closing of the valves F G 
does not necessitate, in case boiler H is under steam, that the steam 
should pass to the engines, say P or R, by the long route K A L M, 
but by the shorter route K A B M. This arrangement will also allow 
of considerable lengths of steam pipe being cut out when the engines 
and boilera upon them are not in use, and will be found to give 
greater flexibility to the ring system. 

In most cases, particularly when the engine house aud boiler 
house are approximately on the same level, it is usually more con- 
venient to carry the steam piping overhead, and where a single line 
of boilers is installed backing towards the dividing wall, aud 
similarly a single line of engines is laid down with the engines 
abutting towards the same wall, it is extremely simple to carry out a 
steam-ring system. Where a double row of engines is installed the 
system becomes a little more complicated, and it is usually advisable 
to form a second loop of steam piping in parallel with the main ring 
within the engine EUR feeding the engines on either side, the 
engines in that case facing one another, with the machines outward, 

Serviceable and reliable steam pipes may be made up of lap 
welded mild steel, with heavy He flanges, the flanges being 
screwed on hot, and the ends brazed. The flanges must, of course, 
be faced up to enable good joints to be made. In larger sized steam 
pipes it will be found that joints can be kept tighter by having the 
flanges made with a slight boss, which ia faced up for the joint, 
instead of the whole of the flange being faced up for that purpose, as 
shown at A in Fig. 2; from rsin. to zin. is sufficient thickness for 
the thickness of the boss. Steam pipes, where supported on brackets 
or columns, should be carried on rollers to allow of free contraction 
and expansion. 


Fic. 2. 


Joints.—With the higher steam pressures now in use, care and 
discrimination are required in making and keeping good sound joints. 
There are innumerable makes of jointing material on the market. 
Rubber U with plumbago makes a good sound joint, which 
requires taking up when steam is admitted to the pipe, as the 
material softens with the heat, although it sets into a hard permanent 
joint when tightened up. An admirable and reliable joint is one 
made with corrugated brass rings, painted with thin red lead. 


Drainage.—One of the most prolific causes of trouble with steam 
piping is that from accumulation of water, and too much care cannot 
be taken in the thorough draining of the pipes. For this purpose a 
number of separators should be fitted in the ring on the boiler side to 
collect the water from tlie steam where it leaves the boilers, and, in 
the author's opinion, it iscertainly advisable that every engine should 
be fitted with its own separator, to deal with any water which may 
be carried over from the main steam pipe. 

To deal, however, with the water which will, notwithstanding, 
collect in the main steam ring in the engine house, it is advisable to 
connect the ring in several places to steam traps, similar traps being 
connected to the separators of the engines. he author has found 
from experience that to permanently connect the engine separators tu 
steam traps, deals more effectually with the water trouble than to 
constantly blow out the water from the separators as it collects there, 
especially in view of the difficulty experienced in ascertainiug the 
quantity of water in theseparators, except by the use of gauge glasses, 
which are a source of constant trouble owing to the difficulty of 
getting glasses to withstand the pressure when there is any variation 
of temperature or when they are subjected to sudden cold draughts. 

The connecting pipes from the boilers to the main steam pipe, 
and from the main steam pipe to the engines, should be preferably 
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of copper, with full swan neck bends to keep the water back as 
much as possible, and to allow of expansion. 

Steam Traps.—' These are most necessary adjuncts to the steam 
pipes; but although there are some very good steam traps on the 
inarket, probably most engineers will agree that an ideal trap has 
yet to be discovered. All steam traps require a certain amount of 
attention, and should be fitted with a reliable class of stop valve to 
enable them to be shut off from the live steam main for inspection 
and for the renewal of the valves and seatings when necessary. Most 
of the modern traps will discharge at a considerable height, depend- 
ing, of course, upon the steam pressure, and it will be found that 


causing considerable trouble and expense. The author was informed 
by one large firm of valve makers that, owing to the trouble they 
had experienced from this cause, and the expense to which they had 
been put, due to the necessity of taking down and refacing valves 
fitted in this manner on new pipes, they intended in future to 
include in their estimates a certain sum to cover such cost. Where, 
as is almost universally the case, boilers run in parallel, it is 
advisable to fit a self-acting valve between the steam ring and the 
main stop valve on each boiler, the self-acting valve being placed 
immediately after the stop valve. There are various types of this 
valve, the usual form being a ball working on an inclined plane. The 
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a quantity of excellent feed water may be collected by this means. 
When discharging to a height each trap should be fitted with a 
non-return valve to prevent the column of condensed water in the 
pipe returning to the trap. It will be found convenient to group 
the discharge pipes from a number of steam traps into a sinall tank, 
having an overtlow pipe to the hot well. This will enable the 
discharge of every trap to be inspected, which is a necessary precaution 
to eusure that each is in proper working order. 

Valves.—Valves are a very important part of a steam system, and 
care should be taken to select a clas of valve suitable for the work 


— 


z 


object in all cases is to provide a valve which shall close automati- 
cally when the pressure on the boiler it controls falls below that in 
the steam ring, as this enables that particular boiler, when thus 
isolated, to recover itself and to get up a full head of steam upon 
which the automatic valve reopens and again connects the boiler to 
the steam main. 

Blow-off Valves.— Where the boiler blow-off valves discharge into 
one common pipe, as is usually the case, it is very necessary that the 
blow-off valve should be of some type in which the handle sball be 
practically locked when open. "This will prevent the blow-off from 
a live boiler being forced into a boiler which is standing off for the 
purpose of being cleaned. Want of attention to this precaution has 
been the cause of many accidents, frequently involving the death of 
the men working in the boilers. This locking arrangement is usually 


carried out by the use of some special form of key, in which the key 
is held locked in the valve as long as the valve is open, and can only 


be withdrawn when the valve is shut ; and as long as one key only 
is available it is, of course, impossible for two valves to be open 
simultaneously. As, however, a key is supplied with every valve, 


QR 
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which it has to perform, Full-way valves possess so many advantages 
over other types that in the most modern plants these are almost 
wholly used for high pressure steam work, and can be obtained from 
the smallest to the largest size. The large valves on the main steam 
ring should each be provided with a small by-pass valve to enable a 
length of cold steam pipe to be warmed up, and the pressure balanced 
before the main valve is opened. This will prevent the straining of 
the joints caused by sudden expansion, and likewise accidents due to 
water hammer. 

When erecting new steam pipes, attention should be given tu the 
thorough cleaning of the pipes, as otherwise fine particles of grit, 
driven by the steam into the faces of the valves, cut into the seats, 


the spare keys, which it is advisable to keep in case of breakage, 
should be locked up, in charge of one of the engineers, and should 
not be available in the works. The author remembers seeing on a 
battery of boilers, which had been carefully fitted with this class of 
valves, two of the blow-off valves open at one time with, of course, 
a key to each valve, entirely doing away with the element of safety, 
10 further causing this false feeling of security to become an added 
anger. 

Where the blow-off from the flooding valves of superheaters are 
led into the same blow. off pipe, and when, as is usual, a type of two- 
way valve is used which cannot be fitted with a locked  kev, 
possibilities of accident are averted by making a stringent rule that 
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the floodiug valves must not be opened unless the key of the boiler 
blow-off valves is hanging within sight. 

Check Valves.—' The check valves of boiler feed pipes are more 
convenient, for the purpose of inspection, when fitted with an 
arrangement which allows the valve and seating to be inspected 
while the boiler is under steam, and the author would also suggest 
the convenience of fitting every feed branch with a plug-cock, having 
aremovable handle, to enable each check valve to be shut off for 
inspection both from its own boiler and from the feed main. A plug 
cock with removable handle is recommended in place of an ordinary 
wheel valve, as the latter may be accidentally closed, whereas the 
handle would be fitted to the former only for the specific purpose of 
examining the check valve or for completely cutting off the water 
supply from a boiler when standing oll The feed supply would, of 
course, in all cases be regulated by means of the check valves them- 
selves, 

Perhaps the author may be permitted to say a few words on the 

subject of feed water el ee A convenient arrangement is to connect 
the pump suctions through suitable pipes and valves to the hot well, the 
cold well, and also to a third supply in case of emergency, and to 
connect the discharge pipes from the pumps to a double line of piping 
supplying the feed water either through the filters and one or more 
economisers, or if required direct to the boilers. 
. In the accompanying diagram Fig. 3, AAA are the feed pumps 
B the hot well, C the cold well, D the tank connected to a third 
supply, E is a cloth filter with by-pass F ; G a sawdust filter fitted 
in series with E, with a by-pass sawdust filter H, the by-passes 
being used when the main filters are being cleaned. "This arrange- 
ment has given excellent results, leaviog the boilers clear of all 
traces of oil, which formerly proved a source of considerable trouble 
and anxiety. The condition of the sawdust in G and H is a 
gool indication of the condition of filter E, and proves whether 
or not it is doing its work properly. K is the economiser with 
by-pass L, to enable it to be inspected and cleaned without passing 
the feed direct to the boilers via Q, which would entail cutting 
the filters out of circuit. The arrangement of the branches from 
the hot and cold feed enables the boilers to be fed either with hot orcold 
water through the stop cocks and check valves pn or rs, and by opening 
valve m, cold water can be fed through tlie hot feed check valves, or 
E. reverse should any of the branch pipes or check vaives be out of 
order, 


Pipe Coveriny.—A few words must be said with reference to the 
various coverings in use for preventing radiation of heat from steam 
pipes. It is most necessary that all pipes carrying steam should be 
enclosed in a covering of some non-conducting material. Endless 
varieties of pipe coverings exist which may be divided into two 
classes, permanent coverings, and removable coverings. 

The former, which are generally wrapped with some description of 
linen or canvas, have a good finished appearance when coloured and 
varnished, but suffer from the disadvantage that the covering is 
destroyed when it is necessary to remove it from the pipe at any 
point, and the appearance of the whole length of pipe is spoilt in 
consequence. Removable coverings are, on the thee aan as their 
name implies, specially made for the purpose of allowing free 
e of the pipe, but in appearance they are usually clumsy, 
and do not lend themselves to the neat finish of permanent coverings. 
It is also questionable whether, as a rule, they are such etlicient non- 
conductors of heat as are permanent coverings. 

It would take up too much time to attempt to describe the many 
varieties of coverings on the market. They are all manufactured 
from some good non-conducting material such as asbestos, magnesia, 
slag-wool, or felt, and are put on either wet or dry. There are also 
numbers of coverings which depend principally for their non- 
conducting properties upon an air space being left aroand the pipe. 
Probably every engineer has been induced at some time to try various 
coverings, and, like the author, has possibly found a few good, many 
indifferent, and some distinctly bad. 

There is no doubt that to obtain an efficient steam supply with a 


minimum of condensation, every portion of i metal 
must be covered with a thoroughly good non-conductor, and where 


practicable all valves and flanges should be treated in the same 
manner. This applies equally to the drain pipes, or, at any rate, to 
that portion connecting to the steam traps. For the sake of keeping 
down the temperature in the engine house it is generally advisable 
also to cover the exhaust pipes with some non-conducting material. 

Much more might be said on the subject of pipe work, but the 
author trusts that what he has advanced will futil his expectations, 
namely, to produce a useful and exhaustive discussion on what he 
ventures to think is a inost important portion of central station 
equipment. 


DISCUSSION. 


Mr. FERRANTI said there was a great similarity in electricity stations 
between the system of steam pipes and the switchboard, With the switch- 
board most engineers wished to be able to do everything, and great 
complications resulted from its having to fulfil so many requirements. 
Very much the same thing applied to the system of steam pipes and 


It was desired to feed every engine from every boiler in every 
conceivable way. For his part, he would reduce the pipes down to the 
lowest possible limit. He would give up many conveniences and would do 
away with a great deal, provided he could bring the pipes down to an 
irreducible minimum. They cost a great deal to instal and a great deal 
more to maintain. The stand-by losses were, to a great extent, due to 
pipes, and what was not attributable to pipes was, in a great measure, 
attributable to valves. In his opinion, the only things worse than steam 
pipes were valves. For his part, he would rather follow the system of 
putting the plant into sections than have any complicated system of steam 
pipes. He would rather see engines, with a certain number of boilers 
sufficient to run and to spare, connected to each engine, so that each set 
formed a complete unit. All that would be necessary in that case would 
be to have small inter-connecting pipes between the various systems 
available in case of a breakdown. 

Mr. GIBBINGS (Bradford) said that he had had recessed flange joints 
since his station was first started, and that practically for two years he had 
not had to make more than one joint. When the joint had to be made they 
had the advantage of being able to take out a complete packing ring, 
instead of having to cut a special ring. He also described the method of 
drainage used in the Bradford station. 

Mr. STEINITZ (West Ham) agreed with Mr. Ferranti. He should 

prefer one single main with a certain factor of safety. The ring main was 
the invention of the electrical engineer. They did not hear of it in water- 
works or such like establishments. They had more risk by the addition of 
the ring main than the advantages justified. Where they were using large 
valves on horizontal pipes they could make them act as separators by 
turning them upside down, and adding a drain cock if necessary. Steam 
traps should be regularly examined. 
. Mr. BOOT (Tunbridge Wells: said that their steam ring at Tunbridge 
Wells was of very little use except to give employment to fitters. They 
had tried almost every kind of joint mentioned by Mr. Edgcome. and had 
had trouble with them all. With regard to the question of covering, when 
they started it was not the practice to cover their valves and their fittings 
beyond just the ordinary piping, but they found there was a considerable 
loss. About a year and a half ago they decided to cover every valve. The 
resulting economy had certainly been remarkable. It seemed only a small 
matter, but it was extraordinary to note the difference in temperature 
that it had caused in both the engine room and boiler house, so that the 
losses must have been considerable from these causes alone. The latest 
form of covering they had tried was blue asbestos, and he thought that 
would be satisfactory. Some time ago they had traps to all their drains, 
but they gave it up and did away with traps altogether, bringing all the 
drain pipes to one large reservoir with the same arrangement mentioned 
by Mr. Gibbings. 

Mr. CHAMEN (Glasgow) reminded the meeting of the accident at 
Kensington Court in the early days of electric lighting, which led to the 
introduction of the steam ring. He agreed entirely in this matter with 
Mr. Ferranti (who, he thought, had put the whole case most clearly), and 
the arrangement he had described was practically what he had decided to 
introduce in Glasgow. He had a 15in. steam main, which he had put at 
the highest point inside the boiler house, the connections from the boilers 
running up to that. That main was broken at intervals, and he had made 
arrangement to connect the various parts by small pipes. He did not 
approve of the swan-neck pipes from the boilers to the steam main, men- 
tioned by Mr. Edgcome. The only place where he thought it desirable to 
have a steam trap was the engine separator. Reference had been made to 
the question of recessed pipes. While of service in keeping the joints in 
sound condition it had presented difficulties in case'of repair, as a single 
length of pipe could not be removed, and he preferred the arrangement 
suggested by Mr. Edgcome. With regard to the explosion valves, mentioned 
in the Paper, Mr. Edgcome did not mention the double-acting valve which 
was in use on the Babcock boiler. As to blow-off valves, he did not think 
they ought iu future to have the boilers’ blow-off valves discharging into a 
common pipe, particularly in large stations. There might be a leakage to 
be dealt with, and there would be difficulty in finding out exactly where it 
was. His idea was that each blow-off valves hould discharge into a separate 
culvert, and that in each case they should give ample facility for inspection. 
The engineer would, of course, take care that there were periodical 
examinations. He disapproved of copper bends and of expansion joints. 
He thought that steam traps should be made with renewable seatings to 
the valves. In his remarks he had let the valve makers alone. Their 
consciences would tell them what to suggest. 

Mr. MOUNTAIN (Hudderstield) thought they ought to thank Mr. 
Ferranti very much for trying to standardise their steam pipes in the way 
he had done. Although it was an expensive item there could be no doubt 
they were forced to have some system of duplicate pipes. Describing the 
system he had adopted for draining the pipes, he said he did not 
have any steam traps at all; he simply drained his water to a cast-iron 
cylindrical vessel, whence it was taken up to a condenser tube on the 
roof, and then conveyed directly back to the boiler. Really it wax nothing 
more than the American system of returning condensed water, but it 
worked well, and they could be absolutely sure the pipes contained no 
water. As to the covering of the exhaust pipes, he had trouble with the 
heat in his engine room, and he put a casing round the pipe and let his 
feed water go through it. That accomplished the double process of cooling 
his engine room and heating his feed water. 

Mr. HOPKINSON was afraid the poor valve makers had a lot to answer 
for. It was not, however, altogether the construction of the valves, but 
the way in which they were used. In order to ensure their being fairly 

tight, valves should be opened and closed regularly, say two or three times 
a week. They were often spoilt in the first two or three days of working. 
If the gentlemen present could arrange some means of having their pipes 
cleaned before erection, the trouble from valves would be largely reduced, 
Mr. Chamen had referred to an explosion valve, but that was not exactly 


valves. 
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the valve referred to by Mr. Edgcome. His was an isolating valve which 
automatically cut off the boiler, not in the event of a large escape of steam, 
but immediately the pressure fell. 

Mr. RUTHVEN-MURRAY (Willesden) said it was a subject of very 
great interest to them all, because they all had steam pipes ; they even 
found them in water-power stations. He thought insufficient attention 
was, as a rule, given to providing for the expansion of pipes. They had 
also to provide for draining the pipes, although, perhaps, by the use of 
superheated steam the necessity for drainage was less than it formerly was. 
He calculated that in certain circumstances, and assuming superheated 
steam, the steam main would travel lin. per foot, so that some sort of 
. expansion joint was necessary. There were practically two means of pro- 
viding for expansion. One was by the elasticity of the pipes, in which case 
they must use bends, and it was advisable to keep the pipes comparatively 
small in size. He thought on large steam mains Mr. Wordingham had 
done this by putting a series of small pipes in parallel, which ought to get 
over the difficulty very nicely. The second way was by mechanical expan- 
sion joints, which some of them had not found satisfactory. There waa a 
great deal of danger in the use of copper bends. They would certainly 
allow for expansion, but as this was due to the ductility of the copper, 
the material would give way in time. In the matter of the blow-off valves, 
his practice had always been to fit on the blow-offs a valve and cock in 
series. He thought the danger Mr. Edgcome had referred to of getting 
steam back into a boiler might be easily and satisfactorily overcume by 
putting a back pressure valve on the blow-off. 

Mr. FLETCHER said he had listened with very great interest to the 
Paper given by Mr. Edgcome, but he would like to point out that the 
valve makers were not always at fault—the blame often rested with the 
electrical engineers. Reference had already been made to foreign matter 
coming into the valves. He had frequently experienced that, and some- 
times he had found a great part of the building inside. The by-pass was 
an important matter in all these things. Standardising would, he thought, 
save a good deal of trouble. 

Mr. WORDINGHAM (Manchester) thought that, whether the station 
was large or small, it was wrong to let it depend upon a single joint in a 
steam pipe. They must have some means of getting around that joint, 
either by a ring main or a complete set of duplicate mains, and, to his 
mind. the latter plan offered special advantages. In a large station the 
ditticulties of steam pipes were enormously accentuated, because, although 
they were growing larger units every day in their engine rooms, it was very 
difficult to get a larger unit in boiler power. He agreed with Mr. Ferranti 
that they did not want a lot of complication, but he did not agree with 
him if he meant that they ougbt only to have a single pipe on which to 
depend. He understood Mr. Ferranti to suggest that there should be a 
reserve of sections, and, if so, he thought there was a good deal to be 
said for it. 

Mr. FERRANTI : That is right. 

Mr. WORDINGHAM, continuing, said he quite agreed that they only 
needed small inter-connections. He was glad to have heard a little about 
Mr. Mountain's gravity return system, and would like to hear more. 
Edgcome. in his Paper, showed some cross-connections in his steam ring. 
He Mr. Wordingham) thought, that if carried out, in the way suggested 
there would be a great deal of trouble with the expansion of the two legs 
of the ring. One of the most important things was the question of expansion 
joints. He did not tbink there was any joint so called that was of any 
use, and he had had to fall back upon a bent steel U placed vertically, with 
constraint laterally and freedom longitudinally. Mr. Edgcome apparently 
advocated automatic valves. To his mind the fewer automatic things 
they could have about an engine house the better. As to the high steam 
and low-water valve that they found on the Lancashire boiler, he thought 
it absolutely useless. As to pipe covering, he did not think accessibility to 
the pipes themselves was necessary ; but they must have access to the 
joints, and, therefore, to that extent it must be a removable covering. If 
they desired a nice appearance in the engine room, it was necessary to 
cover the cold water pipes, otherwise the condensation of water on those 
pipes would cause a deal of rust. 

Mr. SNELL (Sunderland) thought the best type of steam joint was the 
corrugated ring. With regard to drainage, he did not like the idea of 
turning his valves upside down. 

Mr. RAM (Coventry) referred to the experiments made by Kennelly on 
the heating of conductors. In certain circumstances Kennelly had found 
that covering a wire with an insulator both for heat and electricity actually 
kept down the temperature instead of raising it. Might there not be a 
similar effect with the steam pipes in some cases! 

Mr. ANDREWS (Hastings) said he would like to eay a word in support 
of the steam ring. About six years ago, they put in a steam riug at 
Hastings, and for four years they never had occasion to use it, and he 
began to look upon it as an unnecessary complication. They then had 
occasion to extend thering to couple up a new boiler, and during that time 
a joint blew, and they had their lights out in the town for about half-an- 
hour. They must have duplicate steam mains as well as duplicate 
feeders. It was absolutely necessary to provide against a fault, in any 
part of their system cutting off the whole supply. 

The CHAIRMAN (Mr. Rider, Plymouth) totally disagreed with the 
author in his advocacy of the steam ring. He thought it was time the 
ateam ring was killed ; and he thought the ring Mr. Edgcome had designed 
in his drawing was bad even for a steam ring, because, instead of taking 
his steam branches from the same side of the ring to which the boilers 
were connected, he took them from the opposite side. He thought he 
Rhould take them from the same side and use his ring entirely in the boiler 
house. with the lower half having no branches at all, so that the lower 
part could be used as a drain. He agreed with what Mr. Ferranti 
had said. Supposing they had half-a-dozen boilers in a station 
they could get all possible necessary combination by coupling these boilers 
directly to their engines, and by putting in a small connecting pipe. The 
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extra advantages they were supposed to get from the steam ring, and the 
inter-connecting devices were more than upset by the trouble of conden- 
sation, and the trouble of getting water into the pipes if they were kept 
off except in cases of emergency. He was sorry that the gentlemen who 
claimed to have discovered such good steam traps would not tell them 
where they came from, because they were things which they all desired, 
He thought one of the advantages of the Association should be to give 
information of that kind. He quite agreed with the jointing arrangement 
suggested, viz., corrugated brass rings. As to valves turned upside down, 
and the liability to leakage through the glands, be knew a station where 
the valves were turned upside down, and he did not think a cupfull of 
water had come out of those valves during the last two years. 

Mr. CHAMEN asked if those valves were at the Plymouth station ? 

Mr. RIDER, amid much laughter, replied in the negative. As to pipe 
covering, he certainly thought that covering for the flanges was quite as 
necessary as the covering for the pipes. In most stations there was a 
large area of joints open to the atmosphere, which ought to be covered ; but 
it was, of course, necessary that the covering should be removable, in order 
that they might get at the joints when necessary. 

Mr. EDGCOME, in reply, said that when he got back he should start 
pulling down his present steam ring and arranging a station on the Gay- 
Rider " system. With reference to the remarks of Mr. Steinitz he thought 
they were answered by the fact that, until the electrical engineers took the 
question in hand, no other engineers took the trouble to give a duplicate 
supply of steam pipe - due to the fact that until the electric supply stations 
were running there was no necessity for absolute continuity of running. 
With gas and waterworks there was always a large amount of storage. 
With ether works it caused inconvenience, but it did not advertise itaelf 
in the same way as electric light plant. Various hints had been given in 
the course of the discussion as to special information which some of the 
members possessed, and he hoped, at the close of the session, when tke 
reporters were not present, they would tell their colleagues these good things. 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 


New York, July 7. 


General Meeting of the American Institute of Electrical 
Engineers.—At the recent meeting of the American Institute 
of Electrical Engineers, the report of the Committee on 
Standardisation of Generators, Motors and Transformers was 
presented and unanimously adopted. The report, which is a 
long one and very complete, includes the classification of 
apparatus, and heads as follows: Efficiency, which is treated 
under the sub-heads of commutating machines, synchronous 
machines, synchronous commutating machines, rectifying 
machines, stationary induction apparatus, rotary induction appa- 
ratus and transmission lines. The other heads are rise of tempe- 
rature, insulation, regulation, variation and pulsation, rating, 
classification of voltage and frequencies, and transmission 
lines. An appendix contains notes on efficiency, apparent 
efficiency, power factor and inductance factor, radiation and a 
table of sparking distances. During the period of the meeting a 
visit was made to Harvard University, on which occasion 
Prof. Trowbridge gave a demonstration with his high-voltage 
apparatus, from which sparks were drawn more than ‘ft. long. 
This apparatus consists of a glass plate condenser, charged in 
parallel from a storage battery of 10,000 cells and 20,000 
volts, which may be discharged in series with a multiplying 
ratio as high as 150, thus giving a voltage of 3,000,000. 
Prof. Trowbridge also show the arrangement of apparatus for 
some experiments which he has recently completed, with a 
view to determining the absorption of Röntgen rays by the 
atmosphere, which show that the absorption is no greater 
than that of light. Among the objects of interest shown in 
the laboratory of Prof. Trowbridge was a static machine, built 
by Benjamin Franklin for Harvard. Dr. Cary T. Hutchinson 
read a Paper on “The Protection of Secondary Circuits 
from Fire Risks." In this Paper the author gave a sketch 
of the principles which were involved and the various means 
which had been used or proposed for decreasing the danger 
from secondary circuits due to abnormal potential in such cir- 
cuits. These means wereclassified asdevices intended to ground, 
short-circuit or open-circuit, the secondary when subjected to 
an abnormal difference of potential; grounded metallic shields 
interposed between the primary and secondary coils of the 
transformer ; permanent grounding of the secondary circuit. 
The permanent grounding of the secondary, the author 
stated, was the only sure solution of the problem. It abso- 
lutely insures the safety of the circuit as regards abnormal 
pressures, and it makes permanent the condition that the 
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protecting devices above referred to seek to establish— devices 
that may or may not work depending on many conditions. 
At the conclusion of his Paper, Dr. Hutchinson offered a 
motion to the effect that the Institute favour the passage of a 
rule by the National Board of Fire Underwriters permitting 
the permanent grounding of one side of low-tension consump- 
tion circuits; and the abrogation of the rule that secon- 
dary wires must be installed under rules for high 
potential systems when their immediate primary wires 
a current of potential of over 3, 500 volts, 
unless the primary wires are entirely underground. The 
resolution when put to a vote was unanimously adopted, thus 
in all probability definitely settling the long-mooted question 
of grounding interior circuits. Mr. Alton D. Adams, in a 
Paper on ‘‘ Motor Speed Regulation,“ advocated a stronger 
eflort on the part of manufacturers to introduce machines 
with efficient means of speed regulation. The magnetic 
flux and its effect upon the regulation and efficiency of 
dynamo electric machinery was the title of a Paper read by 
Prof. W. E. Goldsborough. The Paper considered the effect 
of the variation in density of the magnetic flux in planes at 
right angles to the mean path of the flux in an armature. It 
was shown that in the extreme case of an armature, of which 
80 per cent. of the surface is covered by the poles and having 
little potential, the unequal distribution of flux may increase 
the core loss by 35 per cent. or more, and seriously affect the 
regulation. Two Papers of particular interest at this 
time were those, entitled ‘‘ Operating Cost of Horses and 
Electric Delivery Wagons in New York City,” and 
" Electrice Automobiles." The first-named Paper was 
prepared by Prof. George F. Sever and Robert A. Fliess, 
and the latter by Mr. Elmer A. Sperry. The conclusions 
of the Paper first named are that in light delivery service in 
large cities when a number of units are employed by individual 
firms, the adoption of the automobile would seem to be merely 
a question of time. For this kind of service it seems pre- 
eminently the best solution. It is cheaper than horse service, 
and the mechanical problems have been so far solved as to 
make the vehicle commercially successful. The comparison of 
the cost of operation as regards food, cost of power, &c., would 
show a saving in favour of theelectricdelivery wagon in one year 
of 20 per cent., which under more favourable conditions as to 
the prices of power might easily be increased. Among the advan- 
tages derived from the use of electric vehicles are mentioned 
the improvement in the hygienic condition of large cities, the 
reduction of wear and tear on pavements and streets, lessening 
of noise in crowded streets by the use of rubber tyres, the 
traffic in cities would not be so congested owing to the saving 
of room now occupied by the horse, the reduction in cost of 
operation when the use of these vehicles has become more 
general, and the elimination of danger of accidents from 
runaways. In connection with the paper it was stated that 
in New York city alone there are approximately 200,000 
horses used. Taking the average width occupied by the 
horses and shafts as 2 feet, 200,000 horses would occupy 
3,600,000 square feet, or 82:6 acres of valuable street room. 


CORRESPONDENCE. 
MAGNETISM AND MOLECULAR ROTATION , 


TO THE EDITOR OF THE ELECTRICIAN. 

Sm: It is to me a great satisfaction that the results of my 
later experiments, in connection with the phenomenon which 
Dr. Thompson so lucidly refers to in your last issue, have 
£one some way io confirm his original suggestion that the 
effects observed are largely due to a radial flow of ions from 
the inner surface of the glass walls of the exhausted vessel, 
towards the interior magnetio electrodes. But, at the samo 
time, it has been seen that the complete explanation of these 
results involves conceptions of ionic activity of a far greater 
complexity than was likely to be considered reasonable at an 
early stage of the work. 

That this is so will be obvious from the fact that although 
there is certainly evidence of an action corresponding to a 
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flow of electricity radially inwards, yet the luminous ring is 
itself charged negatively. I desire also to draw attention to 
the fact that the ring, when once formed, has a comparatively 
long life, and that it is not necessarily à momentary effect 
which ceases as soon as the magnet field has reached a 
steady value. This result is of importance when considered 
in relation to the interesting announcement recently made 
by Lord Kelvin. Under favourable conditions the luminous 
revolving cloud will remain visible for a minute or more, 
and can be brightened by connecting the outer surface of the 
exhausted glass vessel to earth: a result which is also consistent 
with the view which Dr. Thompson has taken of the matter. 
The problem has a special interest from the fact that in such 
a case the magnetic field may be regarded as constant, while 
it is the electrostatic field that varies. On the completion of 
experiments now in hand I hope to shortly publish a more 
complete account of this research than has heretofore been 
possible.— Yours, &., CHARLES E. S. Pairs. 
Castle House, Shooter's Hill, Kent, July 17. 


TO THE EDITOR OF THE ELECTRICIAN, 


Sin: Since that wonderful day when Hertz told us of the 
alternating «ether twist, which gave light of 


2r 
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periodicity we have never allowed ourselves to see light without 
thinking of the virtual alternating discharge at right angles to 
the rays. 

In 1888 I made the resolve that no tricks of elastic jelly 
would escape me; I would make the notion of equivalent 
forces and the logic of corollaries a habit of the mind ; I set 
myself to become the Stokes and Zeeman of our day ! 

Many students meant to do that much, and most of us 
failed. The work for big corporations turns many a student 
away from serious study at the time when he would other- 
wise keep to it. One becomes afraid to ask questions, and 
then one drifts out of a fascinating realm. 

No doubt I ought to see that Dr. Thompson's equation for 
the Phillips effeet accounts for everything observed therein, 
but where do we get the sinusoidal disturbance of the «ther 


when 1 is not a periodic velocity? 


The Phillips light is very definite and bright. What is its 
spectrum, and whence come the waves? Are they extraneous 
and fitful disturbances, or is it that two charges travelling at 
different velocities in the same sense give rise to a sort of 
snapping ether twist ?—Yours, &oc., Mark Barr. 

Cheshire, July 18. 


THE OXIDE LAMP. 
TO THE EDITOR OF THE ELECTRICAN. 

Sir: The following is a brief sketch of a few of several oxide 
lamps designed by the writer at various times within the last 
few years for arc and incandescent lighting. Some of these 
figures are from old records and all are given with the view of 
showing some of the steps leading up to patents applied for in 
1897, and as some proof that others than Prof. Nernst had 
worked in this direction. 

Fig. 1 represents the lower part of & lamp employing 
circular carbons and a refractory and incandescing pencil. 
The energised coil in the act of raising the core, not only 
separated the carbons to form the arc, but released the 
refractory pencil, until it rested on the carbon points and 
bridged across the are space, where it was quickly heated to 
incandescence. On opening the circuit, the refractory pencil 
was raised so as to allow the carbons to freely fall in contact 
with each other. 

Fig. 2 represents a semi-incandescent lamp, in which the 
carbons had the form of rams’ horns, pivoted at their heavy 
ends so that their tapering points freely gravitated together. 
As a guide to keep these points in contact and as a means for 
steadying and otherwise improving the light, the points were 
enclosed in a short tube of refractory and incandescent 
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material. The chief objection to these lamps 1 and 2 was the 
employment of circular carbons. | 
In Fig. 8 no mechanism is shown, but the following 
description will, it is hoped, make this clear. The top section 
of the lamp post was provided with a door to give access to 
ihe mechanism which consisted of two carbon holders operated 
by cords and counterweights passed over pulleys at the top of 
post. The carbons at their upper extremities rested in contact 
with each other when the circuit was open, but when the 
circuit was closed they were separated to establish the arc, and 
the refractory pencil was released and fed into the arc, or 
rather upon the carbon points at the arc. In service this 
refractory pencil quickly became incandescent, and the lamp 
gave & beautiful steady light, which was far superior to that 


Fig 1. Fio 2. 

obtained from the carbons alone. When the circuit was 
opened the refractory pencil was temporarily raised to allow 
the carbons to come freely together when the refractory block 
again prevented any further upward movement of the carbons, 
The carbons were fed by a constant light pressure maintained 
by the counterweights against the refractory block 

. In the early days of these experiments it was noticed that 
the resistance of these lamps fell considerably as the refractory 
. pencils became more highly heated, and that in some 
instances the arc would disappear completely while the 
refractory pencils remained incandescent, the candle-power 
often increasing until the material composing the refractory 
medium melted. To control the current before the melting 
point was reached was a simple matter, and then the 
pencils remained incandescent by carrying the proper amount 
of current to maintain them so. Thus, at this early date it 
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was clearly established that although the refractory pencils, 
when cold, were good insulators, they became, when highly 
heated, good conductors. The advantages of using high 
E.M.F. was also noted. 

. With knowledge thus gleaned compound pencils, both for 
arc and incandescent lamps, were tested composed of refractory 
earth's and carbon and metals in various proportions. One 
form of the incandescent pencil is shown in Fig. 4. A point 
was reached in this where the pencils proved very much more 
satisfactory than carbon alone. After considerable work in 
this direction, the undertaking proved too big for the capital 
at command, and was therefore temporarily shelved. A great 
number of materials were tried and considerable information 
gleaned. The introduction of the incandescent gas burner 


naturally suggested the use of the same ingredients for the 
refractory pencils. 
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Fig. 5 is another early form of arc lamp employing a 
refractory pencil. It is self explanatory. 

À new lamp consists of & short tube or solid pencil of 
refractory earth, either enclosing ordinary arc carbons, at the 
arc, or being, as a pencil, enclosed by hollow carbon electrodes 
at the arcing point. These refractory pencils are connected 
in shunt with the arc which heats them to conductivity when 
they form the direct, and, presently, the only path for the 
current. The arc is extinguished, and the pencils are 
maintained at a very high temperature, giving a beautiful 


steady light of high candle power, long life, and great 
economy. As will be understood, these lamps are all 
automatic in their action, and are not dependent upon some 
outside source for heating them to conductivity.— Yours, &c., 
W. E. IꝑIsn. 


A TELEPHONE REPEATER. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: The handsome offer by Mr. Glidden for a telephone 
repeater in your last issue * I think will not long go begging. 
As I am able to do the same with very poor apparatus in 
garret and cellar, it is certainly hopeful for practical work. 
Qualitatively I have not obtained the same amount in the 
repeater as in the first circuit, and this appears a condition 
in the offer, or I should be tempted to claim the award. 
Musical sounds, whistling and singing have repeated very 
well, while speech has been uncertain and weak. It would 
be interesting to know what others have done in this way, 
and if it has been tried on a practical line. It is a magnifier 
for sound that we require, the rest is easy.— Yours, &c., 

Huddersfield. | H. Rason. 


WESTINGHOUSE ELECTRIC COMPANIES. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sm: In reference to the paragraph in your notes com- 
menting on the Westinghouse Electric Manufacturing Co., it 
is probably hardly necessary to draw your attention to the 
fact that you have made a mistake with regard to the 
consideration to be given to the American Company. In the 
prospectus it is stated to be 50,000 Ordinary shares, which, 
as these are £10 each, amounts to £500,000, and not £50,000, 
as stated in your note. .Of course, this practically means 
that for every £1 of English money put in the business the 
American Company wish to be credited with 10s. , at any rate 
as far as profits are concerned.—Yours, &o., INVESTOR. 

London, S. W., July 18. | 
The above is correct; £50,000 was stated in error. Ep. E.] 


* See The Electrician, July 14, p. 418. —Ep. B. 
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ELECTRIC LIGHTING IN THE CITY OF LONDON. 


The following letter has been communicated by Mr. J. Cecil 
Bull, manager and secretary of the City of London Electric Lighting 
Co., to the Corporation: 

^ ] & 2, Great Winchester-street, E. C., July 17th. 

“My directors had before them at their meeting to-day the corres- 
pondence which bas passed recently between the respective solicitora of the 
Corporation and the company, from which it appears that the Streeta 
eommittee will not meet my directora to discuss the position, but have 
expressed themselves as being willing to consider any proposals my Board 
may deem it desirable to submit in writing. Iam instructed by my Board 
to submit the following proposals :— 

I. As to a reduction in the price of electricity, conditional on the Charing 
Cross and Strand Company's Bill being rejected, and an amending Act (as 
below) being passed : 

1. The company to apply for an Act, supported by the Corporation, to 
relieve the company of the obligations imposed by the Act of 1893 as to 
depreciation and reserve funds, imposing in lieu thereof no larger obligations 
than are imposed on other companies who have to keep their accounts in 
the form required by the Board of Trade. 

2. Agree that the company may use tke same plant and mains for public 
and private lighting. 

3. The company will, if the Corporation wish, give up the lighting of 
the side streets. 

4. (a) The Corporation not to oppose the present or future applications 
to the Board of Trade for continuous current ; 

(b) and to consent to the alteration of the standard pressure to 200 volta. 

5. The company to reduce their prices to those set forth in the Charing 
Cross order on tbe passing of the amending Act above referred to. 

6. In all other respects the existing Acts and contracts to remain in 
force, and the contracts alleged to be null and void to be “set up " again 
with above moditications. 

II. As regards purchase—My Board are prepared at the present time to 
negotiate for the sale of the whole of the company's undertaking to the 
Corporation upon the basis of the Corporation issuing to the company such 
an amount of Corporation stock as will produce an annual incoine of 
£75,000. I am to point out that the net revenue derivable by the 
Corporation from the company’s undertaking should be at least £120,000, 
made up as follows :— 


Net revenue for 1898 as per published accounts £95,773 
Interest on deposits, investments, &ceea.·˙ tt 5,406 

Add savings iu admistration, &c., which would not fall upon the 
Corporation ...... N ——À err €——Á— 7,000 
£106,179 

Add increase of revenue for 1899, by reason of the greater number 
of lamps connected, estimated to be at least q "— 14,000 
£120,179 


This calculation is made on an average charge of 6:220. per unit. A 
purchase on this footing would give the Corporation an immediate profit of 
£45,000 per annum, which might be applied either in reduction of price 
t? the consumer or in relief of the rates. The sale to the Corporation 
would include the entire assets of the company, subject to liabilities 
incurred for additional plant, &c. I am directed to forward a copy of this 
letter to each member of the Corporation.” 


The Solicitors to the Company had also forwarded a letter with refer- 
ence to the question of the investment of the depreciation and reserve 
funde, which was much discussed before the House of Commons Com- 
mittee, and stating that the matter had been submitted to Mr. C. A. 
Cripps, Q.C., M.P., and Mr. J. Roskill, for their opinion, which was to 
the effect that the Company could only invest these funds in securities 
outside the Company's business. In the same letter it was pointed out 
that what the Company complained of was not so much that they were 
not able to invest these funds in their business, as that they were obliged 
to make them good out of revenue every year, whether good or bad. 


A special meeting of the Common Council was held yesterday (Thursday ) 
to consider the first- mentioned letter. 

Mr. ALGAR (chairman of the Streets Committee) said that on the 
receipt of the communication the committee considered tbat the Common 
Council should be informed of the steps taken by the committee, and they, 
therefore, asked the Lord Mayor to call a special meeting. When the Bill 
of the Charing Cross and Strand Corporation was before the House of 
Commons Committee the Streets Committee instructed counsel to 
oppose it. The House of Commons Committee, however, found 
the preamble of the Bill proved, and the Bill had now gone to 
the House of Lords. The Streets Committee had directed that 
. counsel should be instructed to oppose the Bill in the House of Lords. 
The City of London Company now snggested that it was willing to negotiate 
for the sale of the rights to the Corporation in consideration of receiving 
Corporation stock sufficient to produce £75,000 per annum. This would 
amount to about three million sterling, plus the liabilities incurred hy 
the Company for additional plant, &c. That price was based on the 
calculation of 6:22d. per unit. The Company offered to reduce the 
price to 5d. per unit in the event of the opposition of the Corporation 
to the Charing Cross Bill being successful. It was, however, for the 
Council to say whether they would open negotiations for the purchase of 
the Company's umdertaking, or to refuse to entertain the proposals. He 
moved that the action of the Streets Committee in opposing the Charing 
Cross Company's Bill before the House of Lords be approved. 


Mr. HARRIS moved, as an amendment, that the letter be referred to 
the Streets Committee, with power to confer with the City Company, and 
that the opposition to the Charing Cross Bill be supportad by evidence. 
The question of purchase was too complicated to be disposed of at that 
meeting, and it must be a matter for future consideration. 

Mr. MORTON said the Corporation had no right to enter into any 
contract with any electric light company. Let the Corporation buy of 
any Company which came into the City at a fair price, but there was no 
need for a contract. 

Mr. T. H. BROOKE-HITCHING thought the time had come for the 
Corporation to consider the desirability of purchasing the righta of the City 
Company, having regard to the price at which the Ordinary stock of the 
Company now stood, and in so doing the Corporation would only be 
adopting the course taken by other large cities in England. "There would 
be a profit of £45,000 per aunum to the city. 

Mr. HOLLINGTON ridiculed the proposal of the Company that the 
Corporation should acquire its rights at the price stated. "The proposal 
was that the Corporation should give three millions for what was only 
worth on the Stock Exchange at the present time £1,840,000. 

On a division the amendment was negatived, and Mr. Algar’s motion 
agreed to by a large majority, so that no definite answer was made to the 
City of London Company's letter. 


LEGAL INTELLIGENCE. 


Holliday v. National Telephone Co. 


In the Appeal Court on Monday, before the Lord Chancellor and Lords 
Justices A. L. Smith and Vaughan Williams, the plaintiff appealed from 
the judgment of Justices Wills and Lawrance, which reversed the judgment 
of the deputy judge of the City of London Court in an action brought to 
recover damages for personal injuries. The defendants were lawfully laying 
down telephone wiresin a street at Clapham (London) and had broken up the 
pavement of the street, after having obtained the requisite consent of the 
local authority. In order to carry out the necessary works soldering material 
was used. To get the vapour necessary to give the flare heat had to be 
applied to the benzoline lamp used, and as the heated benzoline vapour is 
explosive if unduly confined, the lamp was furnished with a safety valve. 
But the lamp was out of order, and the safety valve would not work. 
Wanting to heat it quickly, a workman (in the employ of a local plumber 
who was carrying out this part of the work) dipped the lamp into the 
molten metal, and the lamp exploded, the molten metal injuring the 
plaintiff, who was passing. Upon this particular section of the 
work the defendants had themselves dug the trench, laid the pipes, 
threaded the bundles of cables through them, and filled in afterwards. 

In order to make the connections at the joints defendants left the trench 
open at poinis where the connections were to be made, and employed 
George Highmore, a local plumber, to make the connections. After the 
connections were made the places left open were filled in by defendants. 
The deputy judge, who originally tried the action without a jury, found 
that Highmore was not an independent contractor ; that defendants had 
the control of the works, Highmore acting as their servant ; that it was a 
usual and proper thing to plungethe lamp into the molten metal in order to 
heat it, and that it was necessary for the work to do so; and that defendants 
were liable for Highmore's negligence, and he fouud for the plaintiff for 
the agreed sum of £25. "The Divisional Court reversed this judgment on 
the ground that Highmore was an independent contractor, and that the 
negligent act was a casual or collateral act of negligence for which 
defendants were not liable. 

After hearing counsel on both sides, the LORD CHANCELLOR said 
that in his opinion the judgment of the Divisional Court was erroneous, 
and the judgment of the deputy county court judge must be restored. 
There was evidence that the works were being done, not by the plumber 
only, but jointly by the defendants and the plumber. The county court 
judge, upon the evidence, was justified in treating them both as liable for 
an act of negligence done in the execution of the works. There was also 
another ground upon which this decison could be given. There was 
an interference with a publie highway which the local authority 
had authorised. The defendants were executing works of a certain 
character on the highway, and whether they were executing those works 
by themselves or by a contractor, it was their duty to take care that 
tbe public lawfully using the highway were not injured by the act of one 
who was acting for them in the execution of the works. Here the pipes 
had to be soldered, and the deputy county court judge found that it was 
reasonable and necessary to have the molten metal ready to be applied on 
the instact. It was the custom, which he assumed on the facts defendants 
were familiar witb, because they themselves did part of the work, to 
plunge the benzoline lamp into the molten metal in order to get a flare. 
If a lamp were perfect the operation would be harmless. In his opinion, 
defendants, whether they delegated the execution of these works to 
another person or not, were under an obligation to protect passers-by from 
injury arising from their execution. The appeal must, therefore, be 
allowed, and judgment must be entered for plaintiff. 

Lord Justice A. L. SMITH and Lord Justice VAUGHAN WILLIAMS 
agreed, and judgment was given accordingly, with costs. 


Telephone Wayleaves in Edinburgh and Glasgow. 

The Railway and Canal Commissioners delivered. judgment yesterday 
(Thuraday) in the appeal of the Corporations of Edinburgh and Glasgow 
from decisions of the Sheriffs of Lanarkshire and Edinburgh that the 
Corporations could not burden their consent to the Postmaster-General 
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placing telephone wires under the streets with the condition that these 
wires were not to be available for the service of a private company. 
Particulars of the arguments in this case were given in our last issue, 
pp. 424-425. The Commissioners affirmed the Sheriff's judgments, which 
were set out in The Electrician for March 3 and April 28 last. 


WILLIAMSON AND JOSEPH (LIMITED) 
(IN LIQUIDATION). 


A meeting of the creditors in this failure was held at the Guildhall 
Tavern, London, on Tuesday, to receive a statement of affairs and to discuss 
the position. Mr. CHILD (Trayton P. Child and Son, chartered 
accountants, of 42, Poultry), who has been appointed liquidator under the 
supervision of the Court, presided, and stated that the letter which had 
been sent to all the creditors indicated the purpose for which he had 
called them together. As they were aware Mr. Wederell had been 
appointed receiver for the Debenture holders. He had not yet disposed of 
the business, nor had he received any definite offer, although he (the 
chairman) understood that a bond fide offer would shortly be made from 
two sources to purchase the business as a going concern. He would 
suggest that the largest creditors represented at the meeting should 
appoint three or five of their number to act as an advisory committee 
in conjunction with himself to investigate the exact position of 
affairs, and ascertain the reason of the disastrous position of affairs. 
The cash creditors. down for £5,934. 6s. 6d., included Mr. A. E. William- 
son £4,528. 12s. 7d., and interest at 4 per cent. had been paid since the 
company started up to January 1, 1899. The book debts (£1,555. 12s. 8d.) 
were mostly good, and had nearly all been collected by the receiver. The 
deficiency of £2,555. 5a. was as at December, 1898, but there would have 
to be added £7,355. 5s. from various sources, (from January to April, 1899, 
the company lost in trading £1,147. 15s. 71.) A discussion arose as to 
whether Mr. Williamson's claim of £4,000 odd was good in law, 
seeing that the company had really been insolvent for some time 
past, and Mr. DUKE (solicitor for petitioning creditors) asked if there 
was any proof in the bank book that Mrs. Joseph had advanced the 
amount against her name. A receiving order was made on May 19th, 
&nd a resolution to wind up on May 29th, when Mr. Joseph held 
nearly 5,000 shares, but at that time he tranferred 100 shares to 
Mr. Edwards, 100 to Mr. Wederell and 500 to Mr. Hart. He 
thought & careful examination ought to be made of the whole business. 
There were some £12,000 asset& and about £8,000 liabilities, and on this 
the Judge stopped him (Mr. Duke) from getting the order he had asked 
for A CREDITOR asked why the amount of £3,000, which the firm 
received from the London County Council for the Horseleydown works, 
was not included in the assets. Mr. CHILD replied that the amount was 
not £3,C00, kut only £2,900 odd, and had been brought into the profit 
and loss account, and was not shown on tlie statement, because he supposed 
it had been used in the business. The works had cost to build, without 
machinery, nearly £2,000; but the £3,000 had not been received from 
the London County Council in a lump sum, but in dribleta. 

The proposal that an advisory committee be appointed from among the 
largest creditors, to co-operate with the receiver in investigating the affairs 
of the Company, was carried by 11 to 9. The creditors include: 


Macintyre & Co. (Ltd.) £602 14 10 | Pfeil and Co. ............ £70 8 7 
Fernand Espir ......... 280 11 5 Taylor, Tunnicliff aud 

Marriott's (Limited) ... 201 "7 6 Co. (Limited) ......... 45 3 4 
Electrical Review | ...... 165 19 10 | Electrician ............... 59 3 9 
Bradbury and Co. (Ld.) 148 16 0 Scupham and Sons... 2916 4 
Jones, Ingham and Co. 135 1 5 L. Herve ........... ...... 27 8 1 
Bilbie, Hobson and Co. 103 7 10 | Congdon and Powell... 25 6 2 
FEC 100 0 O Yates, Hayward & Co. 24 15 0 
S. N. Wolff and Co. ... 73 11 9 Craven, Dunnill and Co. 

Speedy, Congdon & Co. 78 1 2 (Limited) wee 24 6 0 
D. F. Taylor and Co.... 72 16 4] Grice, Grice and Co. ... 235 1 11 


The cash in hand represents £5. 108. 6d., and the liquidator's statement 
is to the effect that it should be particularly noted that the values placed 
on the assets (£6,641. 6s. 5d.) is not their market value." 


j———  —ÓH—— 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 


and similar matter should be sent early in the week. } 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct. from the Publishing Offices, 1, 2 and 8, Salisbury-court, Fleet- 


strect, London :— 
NOW READY. 

“The Electrician” Electrical Trades’ Directory and Hand- 
book for 1899.— The Second Edition of the Big Blue Book for 
1899 is now ready. The volume contains the large Sheet Tables 
of Electricity Supply Stations and Electric Railways and Tramways. 
The price of the Directory and Handbook remains the same—10s., 
post free 10s. 9d.; abroad, post free, 12s. (United States 13s. 6d.). 


„ ELTOTRIO Motive Power,” by Albion T. Snell, oontains the 
latest information respeoting the application of electric onerey to minin 
and general power transmission purposes, in which the author has h 
much experience, Price 10s. 6d., post free; abroad, 11s, 


“ LABORATORY NOTES AND Forms.”—With the above title we have 
the New Edition of a set of 40 nema A and Advanced Exercises for 
use in Electrical Engineering classes. ese have been prepared by 
Ur. J. A. Fleming, and will be found of great service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as & record of the work done 


by the Student. Each Form is supplied either singly at 4d., or 3s. 6d. per 


„ ELECTRICAL TESTING FOB TELEGRAPH ExcGrwEERS."— By J. Elton 
Young, M. LE. E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate & thorough oom- 

rehension of the theory of testing as applied to electrical lines in general. 
Deny 8vo, fully illustrated. 108. 6d., post free; abroad 11s. 

t THE STUDENTS’ GUIDE TO BUBMARINB CABLR TESTING.”—A new work 
by Messrs. H. K. O. Fisher and J. O. H. Darby, with the above title, is 
now ready, price 6e. net; abroad, 6s. Sd. This work is intended to serve as a 
guide to operators already in the telegraph service, and to those who desire 
to enter that service. e great cable companies now insist that their 
operators and bationers shall certain examinations in electrical 
subjects. The k is very fully illustrated. Second Edition now ready. 

DRUM ARMATURES AND ComMUTATORS,” by Mr. F. Marten Weymouth, 
also ready. Prioe 7s. 6d. ; abroad, 88. Prospectus on application. 

'"BSUBMABINS OABLE-LAYING AND REmPAIRING."—By H. D. Wilkinson, 
M.I.E.E., &o., fully illustrated; price 12s. 6d. 

"PRAOTICAL NOTES FOR ELEOTRIOAL STUDENTS."—By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 68. 6d., post free, 

 IMUMITEO-OHBMINTET, er Hg Dr. G. Gore. Third Edition. Price 3a., 

d free. 

"WIRELESS TELEGRAPHY: SIGNALLING AOROSS SPACB WITHOUT WIRES 
BY ELzgoTBI0 Waves.”—By Dr. O. J. Lodge, with many original illustra- 
tions. Ncw and Enlarged Edition in the press. 

‘ ELECTROMAGNETIO THEORY.”—By Oliver Heaviside. Vol. I., 12s. 6d. ; 
Vol. II., just published, price 12s. 6d. 

„THE INOANDESCENT LAMP AND ITS MANUFACTURE. ”—By Mr. Gilbert S. 
Ram. Price 7s. 6d., post free. 

“THe STEAM ENGINB INDICATOR AND INDICATOR DIAGRAMS." — Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 

t THE ART OF ELEOTROLYTIO SEPARATION OF METALSA."—A. second issue 
of Dr. Gore's book is now ready, price 10s. 6d., post free. 

„PH MANUFACTURE OF ELxOr RIO LiGHT CARBONS."— A Practical 
Guide to the establishment of a Carbon Manufactory. Fully illustrated, 
price 1s. 6d. ; post free, 1s. 9d. 

"Tus BrBLIOGRAPHY OF X-RAY LITERATURE AND 1896-97." 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 5s., post free. 

'TLocALISATION OF FAULTS IN Ereorrio Licht Mams.“— By F. C. 
Raphael. Price bs., post free. 

" ELECTRICAL ENGINEERING FORMULA," a pocket-book, by Messrs. W. 
Geipel and H. M. Kilgour; price 78. 6d.; by post, 78. 9d. ; abroad, 86e. 
New Edition in the press. 

‘“*T Hs ALTERNATE OURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D. So., F.R.S. New Edition. Price 12s. 6d., post free. 
Vol. II., price 12s. 6d. post free, is also ready. 

6‘ ELEOTRIO LAMPS AND ELEOTBRIO LIGHTING,” 
M.A., D.So., F.R.S., is handsomely bound, and 
tions, designs, initials, &o. New Edition in the press. 

"Tug ELEOTRIOIAN” PRrMEBRS.—In Two Volumes. Vol. I., Theo 
Vol. IL, Practice. Price, stout paper cover, 2s. 2d. each, post free; olot 
3s. 9d. Single Primers, 8d. each, post free. 

"MorivB POWER AND GEARING FOR ÉLBOTRICAL MaonIngry.”— By 
E. Toen Carter, O. E., M. I. E. E. Price 12s. 6d. post free; abroad 
138. e 

% ARMATURE WINDINGS OF ErLzoTBiI0 Maonines.”—By H. F. Parshall 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electrio Companies of America, and is intended to serve as a 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 308., post free. 

„ Tue POTENTIOMETEB AND ITS ADJUNOT8": A Universal System of 
Electrica] Measurement.—By W. O. Fisher. Fully illustrated. ice 6s., 


post free. 
IN THE PRESS. 


‘Tar ELECTRIO ABO."—By Mrs. Ayrton. 

t TRE MANUFACTURE OF CARBONS FOB ALL ELBOTBICAL PURPOSES.” — 
By Francis Jehl. Nearly ready. . 

„ SECONDARY BATTERIES, THEIR DESIGN AND MANUFACTURE."—By E. J. 


Wade. : 
"PnriMARY BATTERIES: THEIR CONSTRUCTION AND Usx."— By W. R. 


Cooper. 
„ PRACTICAL TELEPHONY.”— By Dane Sinclair and F. C. Raphael. 


“Tie * ELECTRICIAN’ WIREMAN’S POOKRT-BOOK.”—KEidited by F. C- 
Raphael. 


DI J. A. Fleming 
of original illustra- 
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TENDEBS INVITED. 

Correction.— An error occurred in the notice on page 420 of our last 
issue relating to the Army contracts for which tenders may shortly be 
invited. The notice to contractors should have read Only firms 
whose names are on the War Office list are invited to tender for these 

oods, and manufacturers not on the list are invited te communicate 
with Mr. A. Major, Director of Army Contracts, War Office, London, 
S.W. (Further particulars will be found in an advertisement in our 
last issue.) 

The Corporation of Glasgow invite tenders for the supply of con- 
centric and single lead-covered main cables, insulated with paper or 
fibre impregnated with oil, bitumen, or other substance impervious 
tomoisture. The specifications, &c., may be had on application to 
Mr. W. A. Chamen, chief engineer, 75, Waterloo-street, Glasgow, 
and tenders have to be sent in to the town clerk (SirJ. D. Marwick) 
not later than Monday, 31st current. An advertisement elsewhere 
gives further particulars. 


The Corporation of Sunderland invite tenders for the eup y of 
five Lancashire or Galloway boilers, and two fuel consumers. Speci- 
fications, &c., can be obtained from the borough electrical engineer 
(Mr. John F. C. Snell), Dunning-st. An advertisement gives further 
particulare, and tenders (addressed chairman, Lighting committee) 
must be delivered at the offices of the town clerk (Mr. Fras. M. 
Bowey), Town Hall, Sunderland, not later than noon of Friday, 25th 
inst. 

The Sunderland Corporation also invite tenders for (a) permanent 
way, (b) overhead construction, and (c) car bodies and trucks. 
Tenders (addressed chairman of Tramways committee, Town Hall, 
Sunderland) to the office of Town Clerk by noon of 24th inst. 

The Belfast Harbour Commissioners invite tenders for the con- 
version of a 2-ton jib crane from steam to electric power. Drawings, 
&c., may be obtained from the harbour engineer (Mr. G. F. L. Giles). 
Further particulars are given in an advertisement, and tenders must 
be sent in to the secretary (Mr. W. A. Currie) Harbour Office, 
Belfast, on or before Monday, 31st inst. 

The Halifax Technical Instruction committee invite tenders for 
installing the electric light at the municipal technical school. 
Specifications, &c., can be obtained at the offices of the borough 
electrical ergineer (Mr. H. F. Street), Foundry-street, Halifax, and 
tenders must be sent to the town clerk (Mr. Keighley Walton) on or 
before Aug. 9. An advertisement contains further particulars. 

The Vestry of 5t. Mary, Battersea (London) invite tenders for the 
supply and erection of an overhead travelling (hand or electric) 
crane, and storage battery. Tenders to clerk (Mr. W. Marcus 
Wilkins), Municipal-buildings, Lavender-hill, London, S.W., by 
noon of August 31. 

The Edinburgh Town Council invite tenders for coal measuring 
gear for their Macdonald.road station, and for extensions to shafting 
for driving mechanical stokers and for coal measuring gear at the 
Dewar.place station. Tenders to Town Clerk, City-chambers, 
Edinburgh, by July 31. 

The Birkdale District Couneil invite tenders for the transfer of 
their electric lighting order (1898). "Tenders to clerk (Mr. John 
Smallshaw), Town Hall, Birkdale, by August 19. 

The Visitors’ committee of the North Wales Counties Lunatic 
Asylum, Denbigh, invite tenders for the supply and erection of: 
(1) engines, dynamos, switchboard, injector, piping and foundations ; 
and (2) wiring of buildings. Tenders to Mr. Wm. Barker, Denbigh, 
by noon, Aug. 1. 

The Nelson Health committee invite tenders for fixing a lightning 
conductor to chimney at refuse destructor works. Tenders to 
Town Hall, Nelson, by 24th inst. 

Tenders are invited for the erection of electricity generating 
station buildings for the Swansea Corporation. Tenders to Town Clerk 
by noon, Aug. I. 

The Wagan Corporation invite tenders for the erection of offices, 
dynamo and boiler houses, chimney shaft, foundations, &c. Tenders 
to Town Clerk by 26th inst. 

The Plymouth Market committee invite tenders for the electric 
lighting of the new markets building. Particulars from and tenders 
to borough electric engineer by 24th inst. 

The Salford Corporation invite tenders for the supply and erection 
of eight 750 kilowatt continuous-current steam dynamos. Tenders 
to Mr. L. C. Evans (town clerk), by Aug. 8. 

The Hastings Corporation invite tenders for the supply and laying 
of high and low.tension cables, &c. Tenders to the town clerk 
(Mr. Ben F. Meadows), Town Hall, Hastings, by noon of 25th inst. 

The Middlesborough Electric Lighting committee invite tenders 
for piling and foundation work, and for the erection of electricity 
supply station buildings. Tenders to Town Clerk by Aug. 2. 

The Municipal Council of Praia, St. Jago, Cape Verde Islands, 
invite tenders for the electric lighting of the town on conditions, 
fall particulars of which may be seen at the offices of Senor J. A. 
de Breto Bastos, Secretary of the Municipal Chamber, Praia, or at 


Lisbon at the offices of A. de Assis Camillo, 121, Rua dos Retrozeiros. 


(Copy of proclamation, inviting tenders in Portuguese with English 
translation, can be seen at the offices of The Electrician, or type- 
written copies of the translation will be supplied.) Tenders to 
Council within 180 days of publication of notice in Government 
Gazette in Lisbon, and tenders will be opened by the Council at 
Praia on January 31, 1900. (For further particulars see our issue 
of July 7.) | 

Tenders are invited, until the 31st inst., by the municipal authori- 
ties of Darcarrota (Badajoz), Spain, for the concession for the electric 
lighting of the town for ten years. Tenders to el Secretario del 
Ayuntamiento. 

Tenders are invited for the supply of copper wire for the Telegraph 
Department of the South African Republic, Johannesburg. Tenders 
by August 1, to 9, N. Witsenkade, Amsterdam. 


TENDERS RECEIVED AND ACCEPTED. 


The Shoreditch (London) Vestry have accepted the tender ot 
Messrs. R. Taylor and Sons for the supply of feed water pipes for 
connecting the second economiser feed pumps, at £45. 103. Messrs. 
Worssam and Son quoted £62. 10s., and the Thames Ironworks and 
Shipbuilding Co. £87. The Vestry have also accepted the tender of 
the Rankine Patent Feed Water Filter Co. for the supply of a feed 
water filter for £87. The Harris Feed Water Filter Co. submitted 
an offer at £125. An order has been placed with Messrs. Fletcher 
Bios. for the supply of steel globe valves, for connections to feed 
water pumps and pipes, at £6. 6s. each. The British Insulated 
Wire Co. have received an order to lay 450 yards of cable from the 
generating station to the Evelyn-street sub-station, at £863 per mile. 


The Salford School Board have accepted the tender of the Alliance 
Electrical Co. (Limited) for the electric lighting of the new schoo 
in Langworthy-road, Pendleton, at £283. 14s. 9d. i 

The tender of Messrs. Buxton and Thornley has been accepted by 
the Burton-on-Trent Council for the supply of steam, exhaust 
and feed water pipes for the electricity works at £330. Four tenders 
have been received for the lighting of the market hall, viz., 
Gardner Bros. and Co., W. J. Furseand Co., Veritys (Limited) and 
John Davis and Son. 

The Swansea Harbour Commissioners have accepted the tender of 
Mr. J. S. Brown for supplying and erecting three 2,000 c.p. arc 
lamps at Danygraig Junction for £92. lO&, and maintaining same 
at £12 per lamp per annum. 

The Huddersfield Town Council have accepted the inclusive 
tender of Messrs. Greenwood and Batley for the electrical equipment 
of tramways, at £59,603. 16s. 3d. 

The Llanrwst Council have accepted the tender of the Llanrwst 
Electricity Supply Co. for the electric lighting of the district. 


APPOINTMENTS VACANT AND FILLED. 


The Bootle Corporation require a resident electrical engineer. 
Salary £300, increasing to £400 per annum. An advertisement 
contains further particulars, and applications must be sent in to the 
town clerk (Mr. J. H. Farmer), Town Hall, Bootle, not later than 
10 a.m. of Tuesday, August 8. 


The Corporation of Portsmouth are about to appoint a person 
competent to prepare plans for and supervise the carrying out and 
erection of electrically-equipped tramways in the borough. An 
advertisement elsewhere gives particulars of salary, &c., and 
applications have to be sent to Mr. Alexander Hellard, town clerk, 

own Hall, Portsmouth, not later than 10:30 a.m. of Wednesday, 
July 26. 

The Sheffield Tramways committee require two shift engineers for 
the plant at the electric tramway power house. An advertisement 
on another page gives some further particulars, and applications have 
to be sent in to Mr. A. L. C. Fell, chief electrical engineer, Tramways 
Department, Town Hall, Shettield, net later than 5 p.m. on July 31. 

The Bradford Corporation invite applications for the position of 
departmental electrical engineer. An advertisement gives further 

articulars and applications to the city electrical engineer (Mr. Alfred 
H Gibbings), Town Hall, Bradford, not later than Monday, July 31. 

Vacancies for two assistant engineers in charge at a high tension 
alternating current station are advertised on another page. 

Three assistants are required in the electrical engineering depart- 
ment of the Central Technical College, Exhibition-road, S W 
Further particulars are given in an advertisement, and applications 
must be made (by letter) to Prof. W. E. Ayrton, at the college. 

A demonstrator is required for the electrical engineering laboratory 
of the Glasgow and West of Scotland Technical College. Applica- 
tions to Prof. N. Maclean, 38, Bath-street, Glasgow. See advertise- 
ment. i] 

The West Ham Town Council invite applications for the post of 
junior assistant lecturer in engineering at the Municipal Technical 
Institute. Further information can be obtained from the principal, 
Municipal Technical Institute Romford-road, West Ham, E,, before 
August 27. See advertisement - 
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Mr. C. A. L. Prusmann, of the Bradford Corporation electricity 
works, has been appointed by the Doncaster Corporation clerk of 
works to superintend the erection of the electricity supply station. 


BUSINESS NOTICES. 

In reference to the report of the first meeting of creditora of J. G. N. 
Hilton (electrical engineer, Trafalgar Works, Bow Common-lane, 
London, E.), which appeared in our last issue, Messrs, Nalder Bros. 
and Thompson, Ltd., the well-known electrical instrument and 
apparatus makers, of 34, Queen-street, London, E.C., write :— 

As the similarity of names may cause some confusion, both to the trade 
and the public, we think it only right to inform you that neither our com- 
pany, nor any director, servant, or agent thereof, is, or ever has been, 
directly or indirectly connected with the firm of Nalder and Hilton 
(Limited) or the Nalder and Harrison Construction Syndicate mentioned 


by the debtor. 
On and after Aug. 1 the works of the Jandus Arc Lamp and Elec- 


tric Co. (Limited) will be removed to Hartham Works, Hartham-road, 
Holloway, London, N., to which address all communications, empties 
and goods must be sent. 

Messrs. Lehmann Bros., owing to increased business, have removed 
their old-established business to Hampshire Works, Station-road, 
Walthamstow, which they have recently erected. An illustrated, 
revised, and reduced price list of the B. A. Standard screw thread 
sent out by this firm has just been issued, and can be obtained on 
application. : 

r. G. H. Gibson, formerly a member of Binko and Co., and 
subsequently a director of Binko, Ridsdale and Co. (Limited), has 
joined the firm of Nunn, Ridsdale and Co., of Shadwell, nautical 
and general lamp manufacturers, that firm having acquired the 
business of Ridsdale and Co. 

Mr. W. Hofler (late of Hófler, Raum and Co.) notifies that he is 
now carrying on business on his own account at 264, Soho-square, 
London, W. 


. BANKRUPTCIES, LIQUIDATIONS, &c. 

The statement of affairs in the failure of Alee. G. Inrig, trading as 
the Globe Electrical Co., shows unsecured creditors £4,461. 12s. 5d., 
and a tetal deficiency of £4,184. 3s. 5d. The debtor’s statement is to 
the effect that he came to London from Antwerp in September, 1895, 
and with £1,000 capital started and continued business as an elec- 
trical engineer at 44 and 46, White Post-lane, Victoria Park, 
London, E., until February, 1896, when, in conjunction with another 
person, he formed the affair into a limited company under the style 
of ne and Chester (Limited), receiving as vendor £500 in fully- 

id shares and remaining as co-managing director at a salary of 

260 per annum until November, 1896, when the concern went into 
liquidation. The petitioning creditors purchased the business from 
the official receiver and financed the business under debtor's manage- 
ment until November last, when they refused to make any further 
advances. Debtor further states that he resides in furnished 
apartinents and possesses no household furniture. 

At the Liverpool Bankruptcy Court. on Thursday last, the public 
examination took place of Benjamin Wild and John Henry Clarke, 
general and electrical engineers, trading as Wild, Rothwell and Co., 
at Atlas Works, Virginia-street, Southport. The statement of affaiis 
showed liabilities £2,509, and estimated assets £770 net. Examina- 
tion adjourned to Aug. 10, to allow of the cash books, &c., to be 
written up. Mr. Nathan Yates, of 4 Wood-street, Bolton, has been 
appointed trustee, 

Claims against S. G. Trehearne and A. H. Crump (trading as 
Trehearne, Son and Crump), electrical engineers, &c., 155, Fenchurch- 
street, London, E. C., and against the separate estate of S. G. Trehearne, 
are to be sent in by 29th inst. Mr. B. T. Norton, 9, Old Jewry- 
chambers, E.C., is trustee. 

Mr. G. S. Barnes has been appointed official receiver and provisional 
liquidator of the Chitty Dynamo and Motor Co. (Limited). The first 
meeting of creditors will be held at 33, Carey-street, on 24th inst., at 
11 a.m., and the first meeting of contributories at noon, 


Plant for Sale.— Messrs. Fuller, Horsey, Sons and Cassell will sell 
at the Victoria and Albert Museum,South Kensington, London, S.W., 
on Thursday, Aug. 3, at noon, the electricity generating plant at 
present supplying the Museum. Particulars of the plant are given in 
an advertisement, and orders to view can be obtained from the Secre- 
tary, Department of Science and Art, London, S.W., or of the 
auctioneers, 11, Billiter-square, E. C. 

Messrs. Fuller, Horsey, Sons and Cassell will also include in their 
auction at the Victoria and Albert Museum, South Kensington, on 
Aug. 3, the plant and machinery at the Chitty Dynamo and Motor 
Worka, Hythe-road, Willesden, N.W. Some further particulars are 
given in an advertisement. Catalogues may be had of the auctioneers, 
11, 5 E. C., and the plant may be viewed on the day 
preceding and on the morning of the sale. 

Cells for Motor Cycles. — The General Electric Co., Queen 
Victoria-street. London, E. C., notify that they are now in a position 
to supply dry cells as used ſor the De Dion motor cycle, both singly 
and in complete sets in india- rubber cases, 


e 


British Insulated Wire Co.—A fully illustrated description of 
this company’s extensive works at Prescot has jnst been issued in 
pamphlet form, and contains interesting particulars of the progress of 
the company, and the facilities with which the works at Prescot are 


able to handle extensive contracts for cables, mains, &c. 


“Telephone Directory.” —We have received a copy of the 
National Company's Telephone Directory for 1899-1900. The new 
edition, which contains about 250 pages more than the preceding 
issue, gives, as usual, a complete list of the subscribers to the 
National Company's system throughout Great Britain and Ireland. 
Substantial progress has been made in the direction of adding new 


subscribers, &c. 


Stanleys Instrument Works.—The issue of Commerce for 


July 12, contains an illustrated description of Mr. W. F. Stanley's 


extensive instrument works. The Norwood optical works, the 


factory at Great Turnstile and the Railway Approach branch of Mr. 


Stanley’s extensive business are described. | 
Exports of Electrical Apparatus and Material.—The followin 
list gives official particulars of the exports of British manufact 
electrical apparatus and material (including telegraph and telephone 
wire and material but not including electrical instruments or 


machines, which are not separately specitied) from July 12 to 
July 18, with the ports of destination :— 


Argentina—Buenos Ayres, £1,830 (including £373 telegraph material. 
Australasia—King George's Sound, £67; Lyttelton, £60 ; Sydney, £696 
(including £668 telegraph material). Belgium — Brussels, £90; Ostend, 
£10. Braril - Rio Janeiro, 105 tons telegraph wire. Ccy/on—Colombo, 
£213. Chili — Boca, £712 (telegraph material). Denmark—Copenhagen, 
£80. France—Boulogne. £1,062; Rouen, £420. Germany—Hamburg, 
£127. Holland Amsterdam, £20; India - Calcutta, £51. Jersey and 
Guernsey—£60. Mauritius—£27. Norway—Christiana, £61, Russia— 
St. Petersburg, £235 (telegraph material). South Africa—Cape Town 
£142; Durban, £351; East London, £517. Spain—Barcelona, £51 
(telegraph wire) Sweden—Gothenburg, £40; Stockholm, £9. Total, 
£6,912, against £39,180 in the corresponding week last year (July 13 to 19). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Aberdeen.—At the last meeting of the Corporation the Electric 
Lighting and Tramways committee recommended that the salary of 
the electrical engineer (Mr. J. A. Bell) be increased from £225 to 
£300 per annum, the increase to be borne a3 to £50 by the tramway 
department, aud by the electric lighting department as to £25 per 
annum. Mr. Councillor Johnston pointed out that the equipment 
of the electric tramways was being carried out under Mr. Bell's 
superintendence, and Mr. Bell was a first-claes capable engineer. 
Other councillors also paid tribute to Mr. Bell's ability, and 
eventually the report was carried by a large majority. 

Alleged Theft of Electric Current.—At the Bow Street 
(London) Police Court on Friday, before Mr. Lushington, Luigi 
Armanni, mechanical ani electrical engineer, Warwick-court, 
Holborn, appeared to an adjourned summons charging hün with 
feloniouslv abstracting and consuming electric current belonging to 
the Metropolitan Electric Supply Co. Mr. Lushington committed 
prisoner for trial, allowing bail in two sureties of £50 each. 


Alteration of Pressure.— The Metropolitan Electric Supply Co. 
notify that they intend to apply to the London County Council for 
approval to the company's standard pressure at which electric energy 
is supplied being altered (1) Where there is no transformation ot 
energy on the consumers’ premises from 100 volts to 200 volts, aud 
(2) Where there is a transformation of energy on the consumers’ 
premises from 100 volts (with choice to consumer of a pressure of 50 
volts) to a preasure of 200 volts, with choice to the consumer of a 
pressure of 100 volts. 

Bedford.—The council have adopted a scheme for putting down 
additional generating plant, and for extending the mains to the 
whole of the town. The electrical engineer (Mr. W. J. Hope 
Johnstone) estimated the cost as follows :—Public lighting £10,540, 
private lighting £12,564, buildings £2,510, machinery, ete., £15,040 ; 
total £40,654. Application is to be made for sanction to the 
borrowing of £41,000 for the purpose. 

Bermondsey (London).—The Vestry, on Monday, appointed 
Messrs, Kincaid, Waller and Manville, as consulting engineers, to 
advise on the proposed lighting and refuse destructor works on the 
usual terms, 

Birkenhead —Col. Sir F. Marindin held a Board of Trade 
inquiry here on Tuesday into the application of the Corporation to 
borrow £208,679 for the construction aud equipment of electric 
tramways. The town clerk (Mr. A. Gill) appeared in support of the 
application, and the electrical engineer (Mr. W. Bates) and borough 
envineer (Mr. C. Brownridge) gave technical details. 

Bristol.—The Corporation have been authorised to raise a further 
loan of £41,650 for electric lighting extensions. 

Bury St. Edmunds.—The Council have taken up a loan of 
£16,250 from Messra. Oakes, Bevan, Tollem che and Co. for electric 
lighting purposes at 3 per cent. 
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Camberwell (London).—On the recommendation of the General 
Purposes committee the Vestry have adopted the report recently 
presented by Major Cardew on the purchase of so much of the under- 
taking of the County of London Company as lies within the Vestry’s 
area. A brief abstract of this report appeared in our last issue. 


Coatbridge.—A committee has been appointed to negotiate with 
the Scottish House-to- House Electricity Co. for the purchase of their 
undertaking. 

Coventry.— On "Thursday last Col. Sir F. Marindin and Major P. 
Cardew officially inspected the electric tramway extensions which 
have been carried out by the Coventry and District Tramways Co. 

Sanction to the borrowing of £3,000 for electric lighting purposes 
has been received by the Corporation. 


Dock Lighting —The Mersey Docks and Harbour Board have 
decided to light the Union Dock, the Herculaneum and the Hercu- 
laneum branch docks electrically at an estimated cost of £1,000. 

Eton.—The District Council resolved on Wednesday to substitute 
electric for gas lighting. 

Electricity in Turkey.—On Tuesday last the Sultan issued a 
firman granting to Sir E. Ashmead-Bartlett, M.P., a concession for 
electric lighting and traction at Salonica and for electric traction at 
Smyrna. 

Electricity in Mining.— The Scottish Gympie Gold Mine, 
Queensland, which has for some time past been partially illuminated 
electrically, is now to have a complete plant installed capable of 
supplying 500 lights. It is also 3 in the Australian Mining 
Standard that the company, in order to provide water for their new 
lattery of 50 stamps, and recognising the advantages of electricity for 
pumping purposes, propose installing an electric pump capable of 
raising 40,000 gallons of water per hour against a head of 110ft. 

Bpsom. —An adjourned meeting of the Council was held last week 
to consider the report of the consulting electrical engineer (Mr. W. C. 
C. Made, as to the acceptance of certain tenders for the supply 
of electric lighting plant. The Chairman explained that the meeting 
had been adjourned to enable Lord Rosebery and Mr. Aston to make 
themselves acquainted with the facts, It was decided to defer the 
acceptance. of tenders until a canvass of the ratepayers had been 
made to ascertain support likely to be accorded the scheme. 


Bxeter— The salary of the borough electrical engineer (Mr. 
H. D. Munro) has been increased from £200 to £275 per annum. 

Factory Lighting.— The contract for the electric lighting of the 
extensive chemical factory of Messrs. J. Richardson and Co, 
Leicester, has been given to Messrs, Ellis and Ward, of Birmingham. 

Pareham.— The charge for electric current for private lighting has 
leen reduced by 1d. per unit. 


Govan.—The Secretary for Scotland has sanctioned the borrowing 
of £50,000 for electric lighting purposes. 


Government and the Telephone.— We understand that a basis 
of agreement haa been arrived at between the Government and the 
National Telephone Co., on the important point of the interchange 
of telephone tratlic between the National Company's subscribers and 
subscribers to municipal or other competing telephone systems. The 
publie will await full particulars of the technical and other arrange- 
ments by which this interchange is to be effected with considerable 
Interest. 


Greenock.— The electric light mains are to be extended to the 
western boundary of the burgh. 

Halifax.— The Corporation have authorised Councillor Whitley, 
vice-chairman of the Tramways committee, and Mr. H. F. Street, 
borough electrical engineer, to visit America, to obtain the latest 
information as to electric tramway development. 


Hastings —Mr. W. M. Murphy has arranged terms with the 
Town Council in connection with his proposed application for 
powers to construct a light (electric) railway between Hastings and 
Bexhill. Mr. Murphy proposes to pay the corporation a wayleave 
of £50 per mile, and to give option of purchase at the end of 
twenty-five years. 

Hoylake and West Kirby.—In a recent report the Council's 
consulting engineer (Mr. Thomas L. Miller) advised the Council 
to establish electricity works at an estimated cost of £26,000, 
and also recommended the adoption of the continuous-current three- 
wire system of distribution. After consideration by the Electric 
Supply committee the Council have now instructed Mr. Miller to 
prepare plans and specifications in order to obtain tenders. 

Huddersfield. —The Corporation have received sanction from the 
Board of Trade to borrow £47,782. 2s. 4d. for electric traction pur- 
poses, 

The Corporation have decided to invite the Municipal Electrioal 
Association to hold their next annual meeting at Huddersfield. 


London County Council.—At Tuesday's meeting the recommen- 
dation of the Highways committee on the subject of the extension 
of the existing licence of the National Telephone Co., the diseussion 
of which has already been adjourned for several weeks, was again 
postponed. 


A proposal of the Highways committee that the Parliamentary 
committee should be instructed to seek Parliamentary powers for the 
use of electric traction on the Council’s tramways (which was set 
out in our last issue) was agreed to. 

In a report of the Highways committee recently issued the Council 
is advised to obtain provisional orders authorising the construction 
of a large number of new tramways, many of which are intended to 
connect up existing tramways in the London district. 


Long Eaton.—The Council have decided to obtain a report from ` 
an electrical expert as to the advisability of establishing electricity 
supply works. 


Lowestoft.—Sanction to the borrowing of £30,000 for electric 
lighting purposes has been received by the Council, 


Maidstone.—The Council have at last taken a decided step in 
connection with the introduction of the electric light. It is true 
that notices from two electricity supply companies contributed to 
this result. The Council have resolved to adopt the electric lighting 
scheme recently submitted by Messrs. Stevens and Barker, and 
application is to be made to the Local Government Board for 
sanction to borrow the necessary moneys. The question of the 
erection of refuse destructor works has been 8 


Nuneaton.— The directors of the Nuneaton Electric Light Co. 
have accepted the offer of the District Council for the purchase of 
their undertaking, at £5,000. 


Paddington (London).— The Vestry have come to terms with the 
Metropolitan Electric Supply Co. as to the laying of electric lighting 
mains from their Willesden station through the Paddington district. 
The Electric Lighting committee of the Vestry consulted Mr. James 
Swinburne, and the terms of the agreement under which the action 
of the Vestry has been stayed are as follows :— 

1. The plaintiffs consent to the defendants laying the proposed conduit 
through the parish of Paddington, but such consent shall not release the 
defendants in any way whatever from the obligations of the order and Act 
of 1890. 

2. The defendants shall so deaign and arrange the whole of their 
distribution system in Paddington so that, if and when the local authority 
purchase, there shall be within the parish a complete self-contained system, 
sufficient for the supply of the parish. 

5. In the case of purchase, the local authority shall not have to pay for 
anything that is not absolutely necessary for the district, and in case of 
stations, sub-stations, maine, transformers, &c., which are only partially 
devoted to the service of Paddington, the Vestry shall be required to 
purchase only such portions as are necessary for supply in the district. 

4, In the event of the Vestry purchasing the system within the parish, 
no compensation for severance or otberwise shall be paid by the Vestry for 
any works not used for Paddington alone. 

5. The local authority to have the option of purchasing the generating 
and distributing system within its own area, without paying compensation 
for any plant or other part of the system that may be depreciated by severance. 

6. That the defendant company pay the costs of the Vestry, as between 
solicitor and client, since Jan. 11 last, including those of the application 
to the Board of Trade, and of this action and of the carrying out of the 
above terms. 

Private Bill Legislation.—The following Acts of Parliament 
have received the Royal Assent :— 

Electric Lighting Order Confirmation (Nos. 3, 5, 6, 7, 8, 9, 16, 18, 19), 
Acts (1899), 

Kensington and Notting Hill Electric Lighting Companies’ Act (1899), 

Central Electric Supply Co.’s Act (1899), 

St. James’and Pall Mall Electric Lighting Co.’s Act (1899). 

Provisional Order Notices. Notice has been given to the Anwick 
District Council by a company which is desirous of obtaining a 
provisional order. 

Two communications have been received from companies by 
Berwick Sanitary Authority in reference to obtaining electric lig 
powers. 

A provisional order for Charlton Kings is to be applied for by the 
Cheltenham Town Council. | 

The Electrical Power Distribution Co. have intimated to the 
Gosport Council that they propose to apply for electric lighting powers. 

The Electrical Power Distribution Co. have also given notice of 
intention to apply for an order for Leek. 

The Lytham District Council have appointed a committee to 
consider the advisability of obtaining electric lighting powers. 

The Paignton and Redruth District Councils are considering 
ee from companies for sanction to provisional orders. 

otice of intention to apply for a provisional order for Swanaj. 
has been given by the Camborne Electricity Supply Co. 

Notice of application for provisional orders for Teddington and 
Twickenham have been given by three companies, 

The Woking Council lays been notified by the local electric supply 
company of intention to apply for a provisional order. 


1900 Paris Exhibition.—The committee of the Royal Com- 
mission for the Paris Exhibition of 1990 have nominated the Auto- 
mobile Club as the consulting body to. act in co-operation with the 
Royal Commission in reference to the Automobile Section of that 
Exhibition. The date for the opening of the Exhibition has been 
fixed for Apuil 15 and for closing Nov. 5. Applications for space 
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are to be made to the secretary, Royal Commission, St. Stephen's 
House, Westminster, S.W., and forms of application may be obtained 
from either the secretary or from the Automobile Club, 4, Whitehall- 
court, S. W. "There will beno charge for space. Automobile vehicles 
will come under class 30, group 6, and will be exhibited at Vincennes. 


Radcliffe.—An inquiry was held here, on Tuesday, into the 
Council’s application for sanction to borrow £16,000 for electric 
lighting purposes. It was explained that plant capable of supplying 
current to 4,000 8 c.p. lamps would be put down. The expenditure 
was estimated as follows :—Buildings, £2,750 ; boilers, engines, 
dynamos, &c., £4,572; feeders, distribution mains, &c, £7,060; 
land, EI, 100; contingencies, £518 ; total £16,000. There was no 
opposition. 

Randalstown (Antrim).— Messrs. Webb and Co., a local firm, 
who are putting down electric lighting plant, have been authorised 
by the Council to erect poles and overhead wires for supplying 
current for private lighting. | 

Rawmarsh.—A committee has been appointed to consider and 
report upon the advisability of obtaining powers for the construction 
of an electric tramway between Rawmarsh and Rotherham. 

Reigate.—An inquiry was held here last week into the applica- 
tion of the Council to borrow £25,000 for electric lighting purposes. 
The town clerk (Dr. Clair J. Grece) supported the application, and 
gave particulars of the rating value, &c. "Technical evidence was 
given by the consulting engineer (Mr. F. H. Medhurst), who said the 
Council was already in the phenomenal position of having 3,000 8 c.p. 
lamps either wired or in process of being wired. The scheme would 
be practically remunerative from the start, and he anticipated that 
extensions would have to be carried out almost immediately. There 
was some opposition from owners and occupiers in the neighbourhood 
of the proposed generating station. 

St. Helens.—The new electric tramways were officially inspected 
by Major Cardew on Wednesday. A provisional permit to run cars 
for public traffic has been given. 

St. Pancras (London).— The Vestry are applying to the London 
County Council for a loan of £24,971 for electric lighting extensions. 

Sheffield.—In a recent contract for the supply of electric lighting 

lant, which the Council let to Messrs. S. Z. de Ferranti (Limited), 
the town clerk was authorised to insert the “ fair contract " clause, 
but, the contractors objecting, the Council at their last sitting gave 
the committee “discretionary” powers in the matter—a sensible 
course, and one which should be generally followed. 

Soudan Telegraphs.—In the course of an interesting speech at 
the Fishmonvers’ Hall, London, on Tuesday, Lord Kitchener of 
Khartoum referred to the work which had been carried out since 
October last, in connection with the extension of the telegraphs in 
the Soudan. He said there was now working a telegraph line for 
450 miles by the Blue Nile to the frontiers of Abyssinia, up the 
White Nile—half way to Fashoda, and from Suakin to Kassala, the 
line would soon join at Khartoum. Two subaqueous cables had 
been laid across the Biue Niie, which would complete the circuit. 
He looked forward to telegraphic communication in the Soudan as a 
means of greatly increasing the value of the country. 

Southend.—The Council have decided to call a ratepavers' meet 
E o consider the advisability of transferring the Southend electric 
lighting order. 

Stowmarket.—Tenders submitted by the local electric light com- 
pany and the gas company for the lighting of the streets are at present 
under the consideration of the Lighting committee. The electric 
light company submitted two schemes—one for lighting the town 
with lamps of the same illuminating power as at present, for a three- 
years’ contract at £898, or £807. 15s. per year if the Council supplied 
posts and lanterns. The present cost of lighting is £943. The second 
scheme embraced the lighting of High-street and Wellington-street 
with 20 arc lamps of 1,000 c.p. each, and in this case would be £320 
per annum, or £300 if the Council provided posts, against about £255 
at present ; but the streets would be lighted at least five times as 
effectively. Ifthe rest of the town were illuminated with incan- 
descents the charge would be £838. 10s. Five tenders(varying from 
£775 (for a five years’ contract) to £900 (for a three years’ contract) 
were submitted by the gas company. 


Sunderland.—The corporation have adopted the recommendation 
of the Electric Lighting committee to borrow a further £40,000 for 
additional plant, and for the extension of the electricity works in 
Dunning-street, in accordance with the suggestions of the borough 
electrical engineer (Mr. J. F. C. Snell). 


Taunton.—An inquiry was held here, on Tuesday, into the appli- 
cation of the council to borrow £10,000, for further electric lighting 
ped nag The application was supported by the town clerk and the 

rough electrical engineer (Mr. E. B. Thornhill). 

Telephones in Germany.—In a review of the trade and commerce 
of Frankfort-on-Main and district for 1898, Sir C. Oppenheimer, 
the British Consul-General for the district, reports that a proposal 
for a reduction of telephone fees is before the Imperial Diet. On 
Jan. 1, 1898, the total number of telephone subscribers on the 


Government telephone circuits was 123,091, with 149,064 telephone 
stations, exclusive of those in Wurtemburg and Bavaria, which two 
States possess their own telegraph and telephone services. The tele. 
phone subscription, outside Würtembur ,18 150 marks per annum, the 
Wurtemberg subscription bein doneiderably lower. The proposal 
at present before the Imperial Diet is for the breaking up of the 
subscription into two parts—an annual rental and a fee for each 
conversation. The principal fee is to be in circuits up to 1,000 
subseribera, 60 marks ; in circuits from 1,000 to 5,000, 75 marks; 
from 5,000 to 20,000, 90 marks, with more than 20,000, 100 
marks, The connecting point must not be more distant than 
5 kilometers from the central office. In addition to this 
chief fee is added an additional one for connections which 
is to be calculated upon the average connections which take place 
during the year made by each subscriber, z.e., all conversations at 
one single place are added together, and are divided by the 
number of subscribers. The average number thus obtained gives 
the number of conversations, on the basis of which the calculation 
is to be made. The tax per conversation is to be 20 marks for 
the first 500 conversations ; from 500 to 1,500, for each 500, 30 
marks; from 1,500 to 3,000, for each 500, 20 marks; and for 
more than 3,000, 10 marks. Each series of 500 conversations is 
reckoned fully. The telephone fee would accordingly be in 
subscription from 80 to 190 marks. Thus partially a reduction, 
partially an increase, would be brought about. Provision is made 
for paying according to the conversations that actually take place, 
when the first 400 conversations would have to be paid for at 20 
marks; further conversations with 5pf. each, when each 100 would 
be counted fully. These charges are meant for local intercourse ; 
for long-distance telephones, different proposals are made :—Each 
conversation of not over 3min., at a distance of up to 25 kilo- 
metres inclusive, 25 pf. ; up to 100 kilometres, 50 pf. ; up to 500 
kilometres, J mark; up to 1,000 kilometres, 1 mark 50 pf. ; and 
over 1,000 kilometres, 2 marks. The highest fee payable 
up to now has been 1 mark. But now the telephonic 
exchange system is to be admitted throughout the empire. 
Whether this proposal will be accepted by the Imperial Diet is 
uncertain, as there is much opposition to the method of calculation 
proposed. In connection with this law is the bill by which privilege 
18 to be granted to the telegraph authorities of the empire to make 
use of public ways, roads, squares and bridges or rivers, as well as the 
banks of rivers, inclusive of the open air and earth, for their telegraph 
wires, so far as traffic is not thereby molested. Telegraph lines are 
here to be put on an equal footing with telephone wires. 


Telephone Trunk Extensions.—Lanark has been added to the 
trunk telephone system of the country. 

Tyneside Electric Power Scheme.—The recently registered 
Tyneside Electric Power Co., which has a capital of £100,000, in £10 
shares, proposes to apply next session for powers to supply electric 
current for lighting and motive power purposes in the tollowing 
districts : —Blaydon-on: Tyne, Whickham, F ailing. Hebburn, Ryton, 
Willington Quay, Gosforth, Wallsend, Walker, Newburn, Benwell 
and Fenham, Seghill, Cramlington, Bedlingtonshire, Weetslade, 
Jarrow, Gateshead, Boldon Colliery, Boldon, Monkton, Longbenton, 
South Shields, and Tynemouth Rural Districts. The company will 
ultimately be in a position to supply electric energy iu bulk for 
distribution by local authorities. 

West Ham.—The borough electrical engineer (Mr. J. J. Steinitz) 
bas resigned his position with the Corporation in consequence of 
having “been appointed chief engineer to the General Power 
Distributing Co. In their report at the last meeting of the 
Corporation the Electric Light committee stated that they received 
the intelligence of Mr. Steinitz’s resignation with very great regret, 
and recommended that the Council give him a testimonial under 
their seal, expressing their appreciation of the manner in which he 
had carried out his work of establishing the electric light installation. 
Having regard tothe urgent necessity lor appointing a successor, they 
had given directions for advertisements to be issued, inviting 
applications for the position of electrical engineer at £450 per 
annum, with two annual increments of £25 eavh, making a 
maximum of £500, and they recommended that they be empowered 
to select three candidates to attend before the Council at the last 
meeting before the adjournment for the vacation. The report was 
adopted. 

Worcester.—A report on the present condition of the tramways 
and as to the advisability of municipalising the undertaking has 
just been prepared by Messrs. Kincaid, Waller and Manville, who 
advise the Corporation to acquire the lines and to introduce electric 
traction. The cost of acquiring, extending and electrical equipment 
is estimated at £72,000, and the working, after meeting all charges, 
would result in a net profit of £2,834 per annum. "The Council are 
reeommended to oppose the propo of the company to obtain 
power so retain possession of the tramways. 

Yeadon.—O wing to the receipt of an application for sanction to a 
provisional order, the District council have decided to put into force 
their Electric Lighting Order, obtained in 1894, and an expert is to 
be engaged to prepare a report, 
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PATENT RECORD. 


The following list of Applications for Patents and Specifications published 
hus been compiled for this journal by Mesars. J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 
able information in connection with Patents, Designs and Trade Marks may 


be obtained. 

APPLICATIONS FOR PATENTS. 

Norn —The undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. The names within 
parcntheses are those of communicators of inventions, When complete speci- 
fication accompanies application an asterisk is affixed. 

May 29, 1899, - 

11,172. Veritys (LIMITED) and L. J. STEELE. Birmingham. An improved 
apparatus for controlling electric currents especially applicable 
for charging secondary batteries or accumulators. 

11,177. GUGLIELMO Marconi and THE WIRELESS TELEGRAPH AND SIGNAL 
CoMPANY (LIMITED). London. Improvements in wireless tele- 


graphy. | ! | 

11.188. W. L. Wise. London. Iinprovements in electrical machines. 
(Actiengesellschaft Electricititswerke vormals O. L. Kummer and 
Co., Germany.) 

May 30, 1899. 

11,227, J. P. Hatt aud G. A. Ropertson. Manchester. Iinprovements in 
the ventilation of electromotors, dynamos and the like. 

11.249. R. M. Hunter. London. Improvements in electric devices for 
propelling and coutrolling vehicles.* 

11.253. W. N. CoLpwELL and G. E. Col D WELL. London. 
series electric incandescent lamp holder and plug. 

11.2/2. R. BELFIELD. London. Improvements in rotary transformera and 
synchronous motor» (B. G. Lamme, United States.) 


May 31, 1899. 


lmprovements in or relating to electric 


A multiple 


11,325. A. Bochkr. London. 
traction. 

11,41. W. Lancpon-Davies. London. Improvements in the commuta- 
tora of dynamo electric machines. 

11,44. F. W. GoLsBY. London. Improvements in brush holders for 
dynamos and like electrical machines, (I. Paprian, Germany.) 

11,245. W. FRrESE-GREENE and P. E. KN. ELL. London. Improvements in 
cartridges to be fired by electricity. 

11.549. L. G. LEFFER. Loudon. Improvements in electrodes or plates for 
secondary batteries." 

11.355. D. DENNETT. Liverpool. 
phones or the like. 

June 1, 1839. 


11,374. J. Warrineton and E. Brown. Yorks. Improvements in appa- 
ratus for lighting miners' safety or other enclosed lamps by 
electric currents. . 

11.412. J. M. MunrHy. London. Improvements in rotary transformers.“ 

11.418. B. H. Pomeroy. London. Improvements in electric arc lamps. 

11422. J. G. A. Ruobix. London. An improvement in electrolytic 
apparatus.* 

11.424, P. Marino, London. Improvements in accumulator batteries. 

11,428. D. Bacon. London. An improved electro-magnetic device for use 
in connection with the propulsion and steering of ships and for 
siniilar purposes.“ 

11436. C. FLOHR and R. Drerze. 

11.443, W. P. Tompson. Liverpool. 
(E. Giglio, Egypt.) 

11,445. H. P. Davis. London. Improvements in circuit breakers. (Date 
applied for under Patents, &c., Act, 1883, Sec. 103, November 4, 
1898, being date of application in United States.) 

11446, C. F. Scorr. London. Improvements in systems of electrical 
distribution. (Date applied for under Patents, &c., Act, 1883, 
Sec. 105, November 4, 1898, being date of application in United 
States.) 

11,447, G. E. HExIL- DIA. 
eleetric cables. 

11,449. A. F. BID DLE. Birmingham. Improvements in apparatus for 
switching on and off lamps in electric illuminations, particularly 
in advertising. 

11,456. C. K. MirLs. London. Improvements in contact boxes for electric 
tramways and the like. (E. Bonnett, J. Paufique and G. Lini¢re, 


France.) 
June 2, 1899. 
11,506. J. A. FLEMING. London. Improvements in carbons for electric arc 


Improvements in phonographs, grapho- 


London. Improvements in rheostats. 
Improvements in electric batteries. 


Liverpool. Improvements in or relating to 


lam ps. 

11,513. W. BRETSCHNEIDER and C. W. LaurH. London. An improved 
self-acting mule with electrical driving-gear. 

11,539. G. MXARCON I and THE WIRELESS TELEGRAPH AND SIGNAL Co. 
(LIMITED). London. Improvements in apparatus used in wireless 
telegraphy. 

11,541. M. E. Futp. London. Improvements in voltaic cells and packing 
for same.“ 

11,552. H. J. F. Voret and J. A. HAEFFNER., Liverpool. Improved electric 
tumbler switch.* 

June 5, 1899. 

11,590. S. G. Brown. London. Improved microphonic contact sensitive 

to both sound and Hertzian waves. 


11,596. P. CanpEW. London. Improvements in the means of insulation 


of electrical mains and other conductors. 


11,646. W. RavENE. London. Improvements in devices for securing 
incandescent electric lamps in their sockets." 

11,657. H. LEITNER. London. Apparatus for forming plates of secondary 
batteries. 

11,658. SIEMENS Bros. AND Co. (LimITED), London. Appliance for 
preventing the fraudulent or erroneous changing of glow lamps in 
electric light installations. (Siemens and Halske Aktien Gesell- 
schaft, Germany.)* 

11,678. W. P. THompson. Liverpool. Improvements in electrolytic 
apparatuses for extracting metals lighter than the electrolyte. 
(H. Becker, France.) 

11,682. T. H. MARSH and A, VANDAM, 
switches. 

11,685. W. MULLER. Manchester. 
by electrical or other motive power.* 

11,693. CarLLENDER'S CABLE AND CONSTRUCTION Co. (LiMiTED) and T. O. 
CALLENDER. London. Improvements in apparatus for connecting 
branch circuits to electric mains. 


June 6, 1899. 


11,717. A. E. Hopcson, Halifax. Improvements in electric batteries. 

11,747. A. S. Bowrrey. London. Improvements in telephones, phono- 
graphs, and such like apparatus. 

11,775. R. Hottpay. London. Improvements in dynamo, electrical 
machines and motors. 

11,776. H. Dotter. London. 
traction.“ 

11,780. W. A. GENT and S. Jevons, London. A new or i:3proved mould 
for casting plates or grids for secondary batteries. 

June 7, 1899. 

11,843. The British THOMSON Houston Co. (Limitep), London. 
Improvements in devices for starting electric induction motors. 
(The Union Elektricitats Gesellschaft and A. P. Zani, Germany.)“ 

11,879. E. A. G. Street. London. Production of chromium oxide by 


London. Improvements in electric 


Improvements in motor cars driven 


Improvements in apparatus for electric 


electrolysis. 

11,880. A. L. Crongeau. London. Improved portable electrical drilling 
machine. 

11,881. A. L. CRON FAU. London. Electrical apparatus for effecting 


rotation at a distance. e 
11,885. H. J. WALKER. London. Improvementa in controlling apparatus 
suitable for use with electric motors.“ 


June 8, 1899. 

11,901. W. J. Pool. Glasgow. Improvements in electrical brush-holders. 

11,930. T. M. I. WiLHELM and H. HicHaRD. Glasgow. An improved 
electrolytic apparatus.* 

11,951. W. Cox. London. Electric light saver. 

11,938. G. BowMxaR. London. Improvements in  electrically-driven 
sheep-shearing or hair-clipping machines. 

11,948. F. WILXE. London. Electric circuit closing devices.“ 

11,983. M. H. SwrrH. London. Improvements in attachments for 
collectors in electric tramways with slotted conduita. 

11,994. M. H. SwiTH. London. Improvements in poles for supporting 
overhead wires in electric tramways, 

11,985. M. H. SwirrH. London. Improvements in overhead conductors 
for electric tram ways. 

June 9, 1899. 

12,056. J. Y. Jouxsox. London. Improvements in or connected with 
conduits for underground electric conductora. (L. Dreyfus, 
Germany.) 

12,085. A. J. Boutt. London. Improvements in or relating to apparatus 
for the reception, transmission, and reproduction of telephonic 
communications. (H. H. Burckhardt, Germany.) 


June 10, 1899. 

12,105. W. B. Srrkins and A. H. Mayes, Hove. Methods of employing 
resistance materials for electrical purposes where such materials 
are in the form of a powder. 

12,113. F. L. Sperry and W. James. Glasgow. Machine for covering 
electric wires or cables with strips of fibre.“ 

12,114. W. H. Scorr. London. Improvements in electrically-driven fans. 

12,151. R. F. Drury. Canterbury. An exciting fluid for generating a 
constant current in primary batteries. 

12,164. J. N. SMrrH and W. A. Jonsson. London. 
generators. 

12,165. W. J. STILL. 

12,171. W. E. Case. 

12,172. W. E. CASE. 


Dynamo electric 


Improvements in electric motors, 
London. Improvements in galvanic cells.* 
London. Improvements in galvanic cells.* 
June 12, 1899. 
12,185. T. TayLor. Birmingham. Improvements in cut-outs for electrica. 
purposes.“ 


London. 


12,249. A. T. M. THoMson and P. Wansronp-Davis. London. Improve- 
ments in telephone systems and in apparatus therefor. 
June 13, 1899. 
12,279. EVERSHED AND ViaNoLEs (LiMiTED) and S. EversHep. London. 


Improvements in electric telegrapha for ships and other purposes. 

12,294. H. OrrENHEIMER. London. Improvements in and connected with 
magneto-generators. (Actien-Gescllschaft Mix and Genest, 
Germany.) 

12,297. Oris Evevator Co. (Limiten). London. Improved means for 
controlling electric motors, the invention being particularly 
adapted to the motors of elevatora. (Otis Bros. and Co., (Incor- 
porated, United States.)* 

12,509. P. A. Newton. London. 
methods of] preparing electrodes therefor, 
Trust Company, United States.)“ 


Improvements in storage batteries and 
‘Knickerbocker 
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12,315. 
12,550. 
12,555. 


12,393. 


12,417. 
12,419. 


12,420. 


12.473. 
12,478. 


12,490. 


12,493. 
12,506. 
12 535. 


A. P. LUNDBERG and G. C. LUNDBERG. London. Improvements 
in cord grips for electric light fittings. 

O. H. Barpwi and I. E. Wrxstow. London. Improvements in 
or relating to electric railways. 

F. JoxEs and F. A. Pocktrxcton, Liverpool. Improvements in 
or relating to conduits for electric conductors. 


June 14, 1899. 

H. T. Crews. London. Improvements in clockwork mechanism 
for automatically controlling and operating electrical switches, 
gas, water, steam valves or other similar devices at any prede- 
termined hour or hours. 

W. R. WYNNE. London. Improvements in supports for conductora 
for electrie railways. 

J. G. PAckKE and F. E. B. Joynson. London. Improvements in or 
relating to electrically driven sheep-shearing and like apparatus. 
F. Braun. London. Improvements in wireless telegraphy. 


£ June 15, 1899. 

W. T. CUNNINGHAM. London. The electric newspaper. 

O. BEREND. London. Improvements in electrical accumulators 
or secondary batteries. 

A. G. Brookes. London. Improvements in and relating to 
electrical pendulum contacts for the operation of time measuring 
pendulums. (L. Sell, Germany.)* 

M. L4cHMaAN. London. An improved insulating material for 
electrical purposes. 

H. H. Lake. London. Improvements in and relating to automatic 
magnetic circuit-breakers. (W. M. Scott, United States.) 

L. G. PATROUI.LEAU. London. An improved filament for 
incandescent electric lamps. 


SPECIFICATIONS PUBLISHED. 


^ 


NoTE.—All Specifications can now be obtained at the uniform price of 


8d. each. 
1898. 
10,177. MEIKLEJOHN., Lamp irons applicable to the suspension of electric 
fittings. 
10,511. HEvrANp. Apparatus for producing mechanical energy from 


11,076. 
11,416. 


11,525. 


11,570. 
11,627. 
11,640. 
12,011. 
12.013. 
12,220. 
12,365. 
12,374, 
12.375. 
12,471. 
12,731. 
12,765. 
13,137. 
15,504. 
15,818. 
14,058. 
14,132. 
14,361. 
14,513. 
14,566. 


14,810. 
14,983. 


15,149. 
15,346. 
15,443. 
15,509. 
15,765. 
15,785. 
15,879. 
15,881. 


16,120. 


16,449. 


alternating electric currents. 

Barvy. Telephone installations. 

Ginisty and Metz. Method of and apparatus for signalling or 
advertising by electricity. 

Wape and Evectric Motive Power Co. (Limiten). Electrical 
switches. 

BELL and Beit. Eloctrolytic cells. 

SMITH, Electric cables. 

HEIMEL. Accumulators or secondary batteries and apparatus for 
their manufacture. 

DEIMEL, LEHMANN and SYLTEN. Electric gas ignitera. 

KaAMM. Printing telegraphs. 

JEANTAUD and RRECHNIEWSK I. Electrically driven vehicles. 
WALKER. Portable electric lamps for use in mines and other 
places. 

Bol LE (Bahre). Phonographs. 

Bott (Bahre). Apparatus for copying phonograms. 

Coupat. Electrically propelled motor cars. 

MuinHEAD. Electric telegraphs. 

THomrson (Hazard-Flamand). Electrolysis of liquids and appa- 
ratus therefor. 

DE TUNZELMANN. Apparatus or holder for carrying carbons or 
electrodes for use in electric welding, brazing and the like 
purposes. 

ARTER. Electric arc lamps. 

THOMSON (Mason and Weimer). Coin-operated sigaal apparatus 
for pay station telephone. 

PorLAK. Means for operating electric railways by a combination 
of alternating and continuous currents. 

Durban and Gonk. Electrical furnaces, more particularly 
applicable for the production of calcium carbide. 

McMurrEN. Coupling of alternating-current dynamos or alter- 
nators and the like. 

ae Method of and apparatus for producing electrical spectacular 
effects. 

Lake (Stralsunder Bogenlampenfabrik Gesellschaft mit Besch - 
rünkter Haftung). Electrical resistance devices. 

Davv. Electric couplings. 

Hatton and W. T. HENLEYv's TgLEGRAPH Works Co, LIMITED. 
Means of making connection with electric cables. 

Lake (Stralsunder Bogenlampenfabrik Gesellschaft mit Besch- 
rünkter Haftung). Electric arc lamps. 

Courtenay (Faure). Secondary batteries or electric accumulators. 

VeRITYS (LIMITED) and STERLE. Electrical switches. 

WHIDROURNE and Batt. Electric clocks. 

Gorny (Cambier et Cie) Gratings or supports for electrical 
accumulator plates. 

Berriro (Scott, Davis and Wright). Switches for electric 
circuits, 

Wisk (Diatto) Contact boxes for electrical railways or tram- 
ways, with underground conductors. 

L&vavaAssEUR. Construction of dynamo electric machines in 
combination with fly wheels of motors. 

Harrison, Prepayment apparatus suitable for use in connection 
with electricity and other meters. 

KENNEY and Mortex. Conduits for electrical conductors, 


1899. 
387. UNTERBEnG. Manufacture of iron wall carriers for electric 
insulators and other objecta. 
421. Cotton. Electric ignitera for gas engines. 

1,855. Hirst and Mgap. Switches for starting and controlling electric 
motors. 

2,726. FLOWER and GAMBRELL. Electrical measuring instruments. 

5,255. BELKNAP and SUNDH. Conduits for cables for carrying electric 
currents. 

5,771. ScHLUss. Reproducing mechanism for phonographs. 

4,276. Browne (Tirrill Automatic Potential Regulator Co.). Automatic 
potential regulatora for dynamos. 

4,774. HEATON and SMITH. Electrical cut-out or fuse. 

5,111. ScHUNEMANN and Rieper. — Electrically-operated gas tap and 
apparatus for lighting at a distance. 

5,190. OvgnsHiNER. Telephone switch boards. 

5,551. British THomson-Houston Co. (LiwiTED) (Steinmetz and Berg’. 
Devices for starting alternating electric current motors. 

5,572. HüLLsTRUNG. Insulators for cirrying electric line wires. 

5,952. POLLAK, VIRAG, EGGER and SILBERSTEIN. Method and apparatus 
for rapidly transmitting and recording telegrams. 

6,025. Feeney (Allgemeine Elektricitiuts-Gesellschaft). Electrical incan- 
descence lamps. 

6,028. Feeny (Allgemeine Elektricitiits-Gesellschaft). Process for the 
production of electrical resistances with small heating capacity. 

6,061. BoRcHERs. Process of and apparatus for electrically heating 
compact or pulverised substances difficult to fuse or infusible. 

6,067. Vicyon-Danto, Electrical drying apparatus for treating textile 
fabrics, 

6,157. JOHNSON and WON DERL ICH. Electric arc lamps. 

6,215. British THomson-Houston Co., Limirep (Painter). Insulating 
lining for electrical apparatus, aud process of making same. 

6,269. HarL. Electric lampholders. ` 

6,270. HaLL. Combined electrical switches and lampholdera. 

6,500. BECKMANN. Apparatus for electro-plating. 

6,547. WISE (Actiengesellschaft Elektricitiitswerke vorm. O. L. Kummer 
and Co.). Electric brakes for railway and tramway vehicles. 

6,420. GAMBRELL and GAMBRELL. Electrical resistance boxes and like 
apparatus and switches therefor. 

6,478. Hair. Electric arc lamps. 


COMPANIES' MEETINGS AND REPORTS. 


: ——— 
Eastern Telegraph Company (Limited). 


The fifty-fourth half-yearly ordinary general meeting of this Company 
was held yesterday (Thursday) at Winchester House, Old Broad-street, 
under the presidency of the Marquis of TWEEDDALE, K. T. 

The SECRETARY (Mr. George Draper) read the notice calling the 
meeting, aud the minutes of the last half-yearly and extraordinary general 
meetings, which were confirmed. 

The CHAIRMAN said: I have now to invite your approval of the 
report and accounts for the half-year ending March dlst last. You will 
not be surprised if I address you at greater length than has been usual at 
recent meetings of the Company. The fall in the value of the Company's 
stocks in consequence of the Marconi experiments, and, in a still greater 
degree. of the action of Her Majesty's Government, has naturally given 
rise to a considerable amount of uneasiness in the minds of our proprietors, 
who will expect from me a statement as to how we propose to treat 
the threatened competition by the Governments of this country and of the 
Colonies. I may mention that the sales of the Company's stocks have been 
very small; the reduction in price having been rather due to the absence of 
purchasera than to any large amount of stock being thrown on the market. 
Before dealing with the burning questions which have led to the depre- 
ciation of our stocks I will briefly refer to our operations during the half- 
year under review. 

Revenue.—The gross revenue for the half-year under 


review amounted troꝛꝛ . oes £493,504 
as against in the corresponding period of 1898 ...... 472,754 
or an increase ob. . £20,770 


The Spanish-American war and the subsequent events in the Philippines, 
the military operations in Egypt, and the recent trouble in South Africa, 
have been the principal causes contributing to this increase. The trathe 
receipts with Australia and India show a considerable falling off compared 
with the half-year ending March, 1898. There is also a reduction in the 
amount received for dividends on shares in other telegraph companies. 
Expcenses.— The total ordinary expenses for the half 


year under review amounted to . £122,561 
as against in the corresponding period of 1898............ 118,402 
or an increase ofꝶJwJwJwIꝑ .... . £4,159 


This increase is principally due to the greater number of staff necessary 
to deal with the increased volume of traffic, and to man the additional 
cables between Porthcurnow, Gibraltar, Malta, and Alexandria. We have 
also had to renew the electrical instruments at some of our main line 
stations, which has involved an increase of some £1,600 under the heading 
of Maintenance of Instruments.” Included in the above increase is a 
special item for expenses in connection with conversion of shares into 
stock, amounting to £1,753. Expenses attending repairs and renewals 
of cables ainounted to £34,520, against £35,979, a decrease of £1,459. 
The actual expenses of the ships were about £4,000 less than 
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the corresponding period of last year; and, owing to our having been 
fortunate enough to require a smaller quantity of cable for our own 
repairs during the half-year, a further reduction was effected under this 
heading. The amount received from governments and other telegraph 
companies was, however, £13,913 less, the result being that there is a 
comparatively emall decrease in the total figure. Depreciation of spare 
cable amounted to £4,333, against £2,205, an increase of £2,028. This 
tem is of necessity a somewhat varying figure, owing to the difference in 
the amount of cable in stock during the half-year. 

The issue of 34 per cent. Preference stock, to meet the cost of the new 
Porthcurnow-Gibraltar-Malta cable and other capital purposes, which 
was mentioned at the last general meeting, creates an additional revenue 
charge of £9,434 as compared with the corresponding half-year of 1898. 
A brief summary of the half-year’s working shows the following results:— 
The gross revenue is about £20,000 more than last half-year. The charges 
against revenue are £13,000 less, but the balance brought forward from 
tbe previous half-year is £6,000 less, so that the net increase in the 
balance of revenue after meeting all charges is approximately £27,000, 
by which amount we have increased the contribution to our reserves, as 
compared with the corresponding period of 1898. 

Having dealt with the various items of interest in the accounts, I will 
now refer—first to the Marconi experiments, and then to the Pacific Cable. 

The Marconi Experiments.—In respect to Marconi’s discoveries and 
experimenta in connection with wireless telegraphy, I have nothing to add 
to what I said in the spring at a meeting of the Eastern Extension Com- 
pany. My words were: — The system known as that of Signor Marconi 
' ja both interesting, from a scientific point of view, and, in practice, will 
“ be of considerable value, I believe, for shipping and lighthouse purposes. 
* [t will also be of use in making short connections, and it is quite possible 
“that the cable companies may employ it as feeders from points at short 
“distances from their main lines, or during interruptions on short 
“sections ; but that it will ever successfully compete with submarine 
“cables is, in the opinion of those most competent to judge, in 
"the highest degreee improbable. In short, we agree with Prof. 
^ Fleming, that wireless telegraphy will be very good for ship signalling, 
" but that it will never take the place of telegraphy by wires. Each 
“ system will have its special field of usefulness, but so far from injuring 
“submarine cable property, wireless telegraphy may prove in certain 
“ conditions of benefit toit." I believe these words as accurately describe 
the position of wireless telegraphy in ita relation to the submarine cable 
companies to-day, as they did when they were uttered in the spring. I 
quite admit that it would be rash to dogmatise in respect to the future 
uses to which so remarkable, and in many respects so unknown, a force as 
electricity may be put to; but it seems certain that Her Majesty's Govern- 
ment do not anticipate any competition from that quarter, or they would 
scarcely promote a project such as a cable or rather two cables in the 
Pacific, the cost of which cannot be put at less than four millions. 

The Pacific Cale. —'The proposed competition in the Pacific, under the 
auspices of the Imperial and Colonial Governments, is a matter of far 

greater impor:ance to the stockholders of the Eastern, as well as to the 
sbareholders of the Eastern Extension Company. The last general 
meeting at which I had an opportunity of dealing with this subject 
was the half-pearly meeting of the Eastern Extension Company on 
April 26th last. At that date no definite announcement had been 
made by Her Majesty's Government as to the course they intended to 
adopt with reference to the suggested cable across the Pacific Ocean, 
between Canada and Australia, and the replies to questions asked in the 
House of Commons stated that the matter was still under consideration. 
Nor had any arrangement been come to with regard to the alternative 
proposal which this Company, in conjunction with the Eastern Extension 
Co., submitted to the Imperial and Australian Governments over two 
years ago—for an All-British Cable to Australia via the Cape. On 
May 4th last, the Secretary of State for the Colonies announced in 
the House of Commons that the British Government was willing 
to incur a risk of £20,000 per annum in the Pacific Cable project. 
This was stated at the time a3 being a very liberal offer on the 
part of Her Majesty's Government, and it was indicated that this 
proposal was as far as the Government could be reasonably expected 
to go. Your Directors, having in the meantime carefully considered 
the subject, decided to address a letter to the Prime Minister protesting 
against the Governments of this country and the Colonies entering into 
direct competition with companies, and thus interfering with private enter- 
prise: at the same time calling attention to tbe advantageous offer of the 
companies to lay an All-British Cable between Great Britain aud Australia 
via the Cape—a cable route which we have good reason to believe is preferred, 
both for strategic and commercial purposes, by the naval, military and other 
technical advisers of the Government, Indeed, Mr. Chamberlain admits in 
his letter to us of the 10th inst.— which I will refer to later on—that the 
Cape route would offer greater advantages from a purely strategic point 
of view." Not having received any reply tothe foregoing letter, and the 
Government having further announced their intention to reconsider, 
presumably on & more liberal basis, the decision arrived at 10 days 
previously—after about two years’ deliberation—it remained a matter of 
bewildering uncertainty as to what they would do next. It was, therefore, 
arranged that a deputation from the two companies should wait upon 
the Chancellor of the Exchequer and the Secretary of State for the 
Colonies,in order to express the companies’ objections to so serious, and, to 
our minds, unjustifiable attack upon private interests. And, here, I must 
at once take exception to a remark which fell from the Chancellor of the 
Exchequer—namely, that we had put ourselves “out of court" by not 
earlier representing our case. 

I have shown that it was in June, 1896, that the Committee was 
appomted to examine and report upon the proposal for laying a telegraph 
cable between Canada and Australasia ; that the companies gave their 
evidence before that Committee ; that the report, though completed in 


January, 1897, was for some occult reason not made public until May, 1899, 
simultaneously with a letter announcing the Government's decision 
to support the Pacific scheme. It was then that we addressed a letter to 
the Prime Minister setting forth our grave objections to the contemplated 
action. There was no reply beyond a formal acknowledgment. In these 
circumstances a further letter was addressed to the Government by the 
companies asking for an interview. It was at this interview that the com- 
panies were told that they were “out of court" for not coming earlier— 
and that by a Government which had kept the Report of the Committee 
in tbe dark for over two years; which had eventually issued the Report 
and their decision simultaneously, and then had not replied to the 
companies’ letter on the subject. You have no doubt seen in the daily 
Press numerous summaries of our interview, but as the chief arguments 
adduced in favour of the companies have been more or lesa overlooked, I will 
endeavour now that we are in full possession of the views of Her Majesty's 
Government —as set forth in their reply to our letter addressed to Lord Salis- 
bury, to which I have just alluded to give you a brief resumcof the views put 
forward by both sides. In the first place, we objected to the proposals of Her 
Majesty's Government as being a departure from the principles which 
have guided them in the past, and which ought to guide them in the 
future in dealing with private enterprise. This is not admitted by Mr. 
Chamberlain, and he refers to matters of life assurance, annuities, banking, 
carriage and distribution of parcels as examples of active competition by 
the Government with private enterprise. The first three are instances of 
measures designed to encourage thrift among the poorer classes, but the 
transactions are strictly limited, and can never seriously affect the real 
banking and insurance business of this country. It, therefore, appears 
ridiculous to contend that they afford examples applicable to the present 
case, where it is sought to abstract a large share of our present traffic in 
order to prevent a loas which this Government undertaking must otherwise 
show. The carriage and distribution of parcels is also given as an example of 
actual competition with private enterprise, but this is so closely allied 
to postal business, which has come to be recognised as a Government 
monopoly, and, moreover, is carried on under satisfactory agreements 
with the railway companies, that it adda no weight to the reasoning of 
the Secretary of State for the Colonies. 

As an example of the length to which the arguments in justification 
of the Government’s action are strained, the manner in which the British 
Government dealt with the Inland telegraphs,and the cable communication 
between England and France is cited as illustrating the reasonableness of 
what they propose in the present instance, forgetting evidently that 
the Government of the day bought out both undertakings at prices 
mutually agreed upon—in short, did precisely what we give them the 
opportunity of doing in our case before entering into competition with 
us. The Chancellor of the Exchequer cited the Light Railways Act as 
an example of the Government's encouragement of competition with an 
established enterprise, but, first, he overlooked the important fact that 
light railways must be constructed on commercial principles ; and, 
secondly, that the Act contains two clauses specially designed for the 
protection of existing railway companies from competition by such rail- 
ways. Instances of municipal authorities competing with private companies 
for the supply of electric light, gas, water, &c., are also set forth as a 
justification for Government competition with private enterprise. but I 
think that every fair-minded peraon must agree that this argument 
is equally irrelevant, our objectioa being to a combination of the 
Imperial and Colonial Governments to use the taxpayers’ money in 
order that it may enter into partnership to work a cable in actual 
opposition to a system established on sound commercial lines by 
private enterprise. Notwithstanding the contention of Mr. Chamberlain 
that the proposed cable will create fresh traffic from sources at present 
undeveloped, we cannot ignore the fact that the originators of the 
scheme, no matter what may be the present intention of Her Majesty's 
Government, calculated upon diverting from an existing system capable of 
dealing with a greater volume of traffic a sufficient portion of the existing 
traffic in order that their project, admittedly encouraged forthe most part on 
sentimental grounds, might not result in serious loss— a traffic which we 
claim rightly belongs to us so long as we continue to do the work to the 
satisfaction of our customera, or until we lose it through ordinary 
commercial riva'ry. Although we cannot concur with Mr. Chamberlain's 
reasons for pledging the credit of the empire in support of the Pacific 
scheme, I am quite ready to admit that no little consolation may be 
derived from the assurances contained in his letter of the 10th inst., to 
the effect that Her Majesty's Government do not intend to compete with 
us on other than fair commercial lines. We have always stated that we 
do not fear ordinary commercial opposition so long as we compete on 
equal terms, and receive the same facilities for collection and delivery of 
our messages. 

It is hardly necessary to point out that it is impossible for the 
Government, no matter how much they may desire to do 85, to compete 
on the same terms as if they were an ordinary commercial concern. 
In the first place, they can obtain what capital they require at 23 per 
cent., whereas it is impossible for any private corporation to raise the 
money at anything like that rate. To start with, therefore, a private 
concern must be placed at a great disadvantage. Apart from this 
disadvantage, however, we cin work our system at least as econo- 
micaly and certainly as efficiently as any Government system. So 
long, therefore, as we are not hampered in procuring landing righta 
for additional cables when the development of the traffie necessitates 
them, and can have fair play in the collection of telegrams, we shall 
endeavour to hold our own and continue to improve our service wherever 
possible, sharing the fruits of success with our cuetomers by reducing 
tariffs after reserving a sufficient sum for the essential purpose of main- 
taining our system in the same efficient manner as heretofore, and distri- 
buting a fair and reasonable ainount to our ordinary stockholders—taking 
into consideration the risks to which cable property is exposed, 
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And here let me say a few words on the subject of our reserve 
fund. Notwithstanding all that has been stated to the contrary, 
by those who cannot possibly be in such a good position as we 
are to form a proper opinion, the general reserve fund of this Com- 
pany—so far from being excessive—is not so large as it out to be; 
aud especially was this the case in 1896, prior to the Telegraph Conference 
held in Buda Pesth, when the reduction in the Indian rate was mooted. 
I say this deliberately, and with the full knowledge of our future responsi- 
bilities. Some people talk as if cables did not depreciate. The reserve fund 
is primarily for the renewal of our cables, which, to a large extent, represent our 
capital expenditure ; and although we have already renewed certain sections 
out of our reserve fund, these again are constantly depreciating, and if we had 
not a fund against this depreciation, we might then fairly be attacked for 
reckless management, and want of business forethought. In this half- 
year alone we have spent out of this fund over £135,000 for new cables— 
to improve our communication with Egypt aud beyond. Apart altogether 
from the stockholders’ interest, it is manifestly in the interest of the 
British Government and the public that our service should be worked 
on sound business principles, and our reserves properly maintained. 
It is just possible that we have been unduly alarmed, but so long 
as the intention of the Government remained so uncertain an element, 
we were not unnaturally afraid that if the Governments interested in 
the successful working of the Pacific Cable found it likely to result in 
a loss, the temptation to withdraw the facilities to which I have referred 
mignt prove irresistible. We have now, however, the positive assurance of 
the Secretary of State for the Colonies that the new cable will not be 
worked on other than commercial lines, and at remunerative rates, and we 
rely upon him and the Governments interested t» give full effect to this 
undertaking. We do not rely upon this assurance in our interests alone, 
but also in the interests of our customers, because. allied with our 
prosperity, is their security for a good and efficient service, and greater 
prospects for the future of reduced rates to most parts of the world. 

The question has been frequently asked why we did not ourselves offer 
to lay, maintain and work the All-British Pacific Cable between Canada and 
Australia, touching at Fanning Island. One of the principal objections to 
undertaking that work is that it would not, in our opinion, be a good 
commercial route, inasmuch as the great length between Vancouver and 
Fanning Ieland would not give sufficient speed to enable us to develop 
traffic to pay the additional expenses of working. I should like to take 
this opportunity of making clear to you the serious objections to this 
long section. In order to give a fair remunerative speed through a 
section of cable, say, 1,000 miles in length, it is indispensable that 
the conductor, the most vital part of the cable, composed of copper 
insulated with gutta-percha, should contain, say, 1301b. of copper and 
150lb. of gutta-percha per mile. For every 100 miles which is added to 
the length of the section it is necessary in order to get the same speed 
to increase the weight of copper and gutta-percha in the conductor, so 
that there is a fixed limit to the length of the section which can be 
laid to give satisfactory results. ‘Supposing, for a moment, that the 
great increase in the price per mile, owing to the necessity for additional 
weight of material, was no serious obstacle, the mechanical difficulties 
would still limit the length of the section which could be laid, to give a 
fair remunerative speed, because, for a section such as the one between 
Vancouver and Fanning Island, which, including slack, is about 3,700 knots 
in length, the extra weight per knot to give a cable of the necessary com- 
mercial speed would render the laying of such & calle an extremely 
risky operation in the first place, and, in the second place, the 
risks attending the lifting of a cable to effect repairs in such 
great depths of water would, if not insurmountable, be very great. 
For these and other reasons the Eastern Companies did not feel 
justified in undertaking such a serious responsibility as owning, 
maintaining and working a cable by this route, and I may add that, ia 
response to the application of the Government of Canada for tenders 
to lay, maintain and work a cable of the smaller capacity, either under 
a subsidy or guarantee, no one could be found to undertake the main- 
tenance for a longer period than three years after completion ; neither did 
anyone even venture to suggest the terms on which they would be willing 
to own, maintain and work it under a fixed subsidy, and no firm offer was 
made under the condition of a Government traffic guarantee. 

I will now offer a few observations on what fell from the members of the 
deputation to the Chancellor of the Exchequer on the subject of telegraph 
rates ; the object of the deputation was to find some means of bringing 
about a reduction of the existing telegraph tariffs and it seemed to occur to 
them that the best way to accomplish this was to heap charge upon charge 
upon the companies with an absolute disregard to both accuracy and 
relevancy. It was asserted by Sir Edward Sassoon, who introduced the 
deputation, that these companies were subsidised by Government, and 
therefore the tariffs should be very much less than they actually are. 
In reply to this assertion, I wish to emphasise the fact that the cables 
to India, to Australia and to China, were established without any subsidy 
or assistance whatever from the British or any other Governments, 
and that, in every instaure of a subsidy being arranged, the Government 
granting it determined th» amount of rate to be charged on the line 
subsidised ; and that the only important Colonies where the opening of 
telegraphic communication was assisted by a subsidy were those in 
South Africa, New Zealand and Tasmania, which, at that time, were 
in a very different commercial position to what they occupy at the present 
moment. At that period no cable company would have thought of 
connecting South Africa, New Zealand, or Tasmania by submarine cable 
without some material assistance, and later on, when a subsidy of £7,500 
per annum was offered by the Cape Government for a new line by the 
West Coast, nobody could be found to undertake the work on these terms. 
Moreover, the original South African subsidy was granted under pressure 
of the disturbances in South Africa, and, owing to the ability of our 
Company to immediately lay the required line by utilising the cable which 


had been manufactured for our Auatralian system. Subsidies have also 
been granted to connect places by submarine telegraph, such as the West 
Coast of Africa and Mauritius, where the traffic would not suffice to give 
a fair return as an ordinary commercial undertaking, or for duplication of 
communication, such as the subsidy granted 20 years ago by the Australian 
Colonies, when the traffic would not warrant the laying of an additional 
cable without assistance. Subsidies have also been extended for special 
reduction of rates, but as I have already said telegraphic communication 
with Egypt, India and Australia was established without a penny of 
subsidy. Sir Edward Sassoon is reported to have said that the Eastern 
Extension Company has received from the Australian Colonies a subsidy 
of £42,000 per annum for 30 years, whereas it has only received 
£32,000 for 20 years; but, as a matter of fact, they also receive 
£4,200 per annum in respect of the Tasmanian cable for 40 years, 
and £7,500 a year for 10 years in respect of the New Zealand cable. 
Consequently the total subsidies received by that Company from the 
Australasian Colonies up to date average 228,300 per annum, instead 
of, as stated, £42,000 for 30 years. But this was only a slight error 
compared with what followed, for Sir Edward stated that the 
Eastern. Company had paid 7 per cent. on the whole of its capital of 
over £7,000,000, whereas 7 per cent. has been paid only during the 
last two years, aud that only on its ordinary capital of £4,000,000. 
The average dividend on the ordinary capital paid during the 27 
years of the existence of this Company has been exactly 6 per cent. 
But the most astounding statement of all made by Sir Edwarl 
Sassoon was that, after providing for reserve funds, the Coinpany 
had a special fund by means of which they could duplicate the whole 
of their existing lines “if they chose to do so." The special fund 
referred to by Sir Edward only exists in his own imagination. 
Although Mr, Chamberlain made the remark in no offensive sence, 
his statement that we had concealed cur profits is inaccurate. We 
have never done anything of the sort, but have always given 
the fullest information in our printed accounts. Whenever the cost 
of the renewal of a cable has been charged to revenue or to reserve, 
full details of the transaction have appeared in our half-yearly reports. 
Sir Edward Sassoon stated that the increase in the net value of the 
Australian messages since the reduction to 4s. 9d. was no less than 
£500,000. Wecannot understand how he has arrived at this information, 
as the total value to the associated companies of the whole of the 
Australasian tratfic during last year was only £554,000, and nine years 
ago, before the reduction, it was worth £237,736 only. Sir Edward states 
that the British merchant is “hopelessly forestalled as regards the 
business,” as the "business men of other countries have their messages 
carried at an enormously cheaper rate.“ The truth is that every merchant 
in the world, in every country, is treated on an equality as regards his 
telegraph charges, and the tariffs from Germany, France, and all 
European countries to India and the Far East, are exactly the same. 
It is suggested that the Indian Government should establish a line 
between Teheran and Kurrachee. Since 1855 the landline from Teheran 
to Bushire, and the cables from Fao to Kurrachee, touching at 
Bushire, have been the property of, and have been worked by, the Indian 
Government ; therefore if a new line were erected, between Teheran and 
Kurrachee, through Persia, it would merely be a duplicate line to the 
existing communications of the Indian Government Telegraph Dapartment. 
How a line from the Indian frontier through Russia, China or Burmah can 
be called an Imperial landline is beyond my comprehension, Again, it was 
alleged that myself and Mr. Hesse, in our evidence before the Pacific Cable 
Committee, stated that ls. 2d. was the Eastern Coinpany's share of the 
tariff for Australian messages from Bombay to London, and upon this 
statement is based an argument against the existing charge between 
Bombay and London of 4s. for Indian telegrams. If Sir Edward had taken 
the trouble to examine the evidence that he refers to, he would have 
found that the amount of 1s. 2d. represents the outpayments to 
administrations other than the companies, between London and Adelaide 
and has nothing to do with the Eastern Company's charge for carryiug 
Australian traflic between Bombay and London. 

Turning now to Sir Charles Dilke, we find that he dwelt on the 
fact that there is no communication with India aud beyond entirely 
under the control of Great Br ta'n, and suggested as a remedy, that 
certain landlines in Europe should be joined up, in order that an 
Imperial line may be made through Russia and China to India. His words 
were We have no telegraphic communication with India at all except 
“such as goes overland through Portugal, Russia, Turkey and Persia, 
“and most of our communication: with India touch more than one of 
“these four countries.” As a matter of fact, the Easteru Company has 
cables from Great Britain to Gibraltar, Gibraltar to Malta, Malta to 
Egypt, and Egypt to Aden and Bombay, the whole of which landiog 
points are either British territory, or are under the control of ths 
British Government. A statement of this character, coming from such 
a source, is calculated to do us considerable harm, and is altogether 
incomprehensible. Nor ean I pass over without a word of comment Sir 
Charles Dilke's reference to the probable fate of cable communication in 
time of war. He said "The experience of the recent war (that between 
* the United States and Spain) has confirmed what all military and naval 
“authorities had already made up their minds to —that all telegraph com- 
* munication is likely to be destroyed in time of war." But the recent war 
affords no such experience. It is true that the cable between Hong Koug 
and Manila was interrupted, but cable communication with Cuba was main- 
tained up to the last few days of the war ; while during the wars between 
Turkey and Greece and between China and Japan cable communication was 
never seriously interrupted. The possibility of total interruption is unquea- 
tionably a serious risk which investors in cable securities should bear in 
mind ; butinterruption is by no means to beapprehended with any certainty 
except in the case of a Pacific cable, which, being out of the trade route, 
it would be impossible to protect in time of war. Originally the policy of 
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the companies was ou broad international lines, but during the past few 
years this policy has: been somewhat modified to meet the demand for 
special cables for British traffic; and recently we have laid down new 
cables from England to Alexandria, touching only at Gibraltar and Malta, 
at a cost of £442,000, in order that no British tratfic should transit foreign 
territory, leaving our cables from Marseilles to carry the French and other 
foreign traffic. I am pleased to note that Sir Edward Sassoon acknow- 
ledges that the code arrangementa, which all the merchauts have adopted, 
enable them to telegraph at a comparatively cheap rate. Let me add that 
the companies offer no objection to coding, because if they were called 
upon to carry the same number of plain words which coding represents 
the present cables would not be capable of carrying the traffic. Butit may 
be mentioned that the reduction of tariff in à larye percentage of cases 
resulting from the employment of code words with India results in a rate 
of a few pence per word instead of 4e. 

With reference to the opinions expressed by the chief speakers on the 
occasion of the deputation, I have found it difficult to refrain from using 
strong language. I have no right to complain of the object which its 
members had in view, viz., the reduction of the telegraph tariffs. But 
I conceive that I have a right to complain of the gross inaccuracy of 
the statements by which Sir Edward Sassoon and Sir Charles Dilke 
sought to enforce their contentions, They are both membera of 
Parliament. Sir Edward Sassoon is & member of the great and 
highly - respected firm bearing his name, and is presumably well 
informed on all matters connected with cable tariffs to the East. Sir 
Charles Dilke is credited with encyclopmwdic knowledge, and is a recog- 
nised master of detail; and yet these gentlemen did not hesitate to give 
the weight of their namea to statements which were not only 
inaccurate and misleading, but diametrically opposed to the truth. Tliere 
is one suggestion made by Sir Edward which I can cordially support, viz., 
thst à Royal Commission should be appointed to consider the question of 
Foreign Telegraph charges. We have nothing to lose by such an inquiry. 
On the contrary, we have everthing to gain, because a true light would be 
thrown upon the motives which have actuated, and the principles which 
have guided, the cable companies during the 30 years of their existence, in 
establishing the system.of ocean telegraphy—a system which is the envy 
and admiration of every foreign nation, and whose only detractors are 
prominent, but ill-informed, members of the Parliament of Great Britain. 

And now I will offer à few remarks on the subject of our Foreign 
Telegraph tariffs, and I trust that both the shareholders and the Press 
will give special attention to what I am about to say on this important 
subject. We have been reproached with the great inequalities of tariffs. 
How are our tariffa fixed? Why do these inequalities exist! 
The answer is simple: It is because the telegraph tariffs to Egypt, 
India and the Far East are practically controlled by the European Govern- 
ments through whose lines Mr. Henniker Heaton suggests that competition 
should come. The rate to India is controlled by the tariffs of Germany, 
Russia and Turkey ; to China and Japan by Russia and China ; to Egypt 
by Turkey. If any reduction is to be made in the present tarifts, it is not 
the consent of the cable companies that is in the first instance required, 
but of the above-mentioned Governments. When the Australian tariff 
was reduced to 4s. per word, the share of it accruing to the Eastern 
Extension Company was only 5d. a word for the transit of 3,900 knots 
between India and Australia until the Eastern Company came to the 
assistance of its partner and agreed to share in the losi—the Governments 
of Russia and Germany continuing to receive their full proportion. 
With reference to the tariffs quoted by Mr. Heaton, I would point out 
that the telegraph tariff between different places does not entirely 
depend on the distance traversed, but to a very large extent on the 
volume of traffic obtainable from those places. The highest rates published 
by the Company to any place with which traffic is exchanged with Great 
Britain are those to Portuguese West Africa, and in this case the Company 
has no voice in the amount of the tariff, as it is fixed by the Portuguese 
Government. With regard to Mr. Heaton's so-called "remedy," the 
connections he suggests have been in existence for years, and the through 
tariffs by these lines are controlled by International Conferences, which 
have met at regular periods since the year 1865. 

The idea that has been suggested is that the interior tariffs of each 
country should be added together to make up the total rate to India and 
beyond. Thus, a halfpenny is taken for Great Britain, a halfpenny for 
France, and so on. In this way the proposed tariff is made up to the Far 
East. An arrangement of this kind would have to be agreed to by every 
European nation, and up to the present time it has been held by the 
Governments of these countries that, although the taxpayer may be 
asked to assist in the cost of a cheap internal rate for their own people, 
international telegrams must be charged at a paying rate. This theory 
is clearly shown in the procés verbal of the Berlin conference, at which Mr. 
Henniker Heaton was a delegate. Perhaps a clearer illustration of this is 
shown by the fact that the interior rate is an average rate, and although 
the halfpenny per word will carry the interior message from one end of a 
country to another, the same amount is charged on telegrams exchanged 
between persona in the same town, therefere, the expenses of transmission 
are averaged. International through telegrams, however, must be trans- 
mitted from one end to the other of the country they transit. 

The greatest obstacle to a reduction of the present tariffs is the necessity 
for obtaining the consentof those Governmentsthrough the medium of whose 
lines Mr. Heaton proposes to reduce the Australian tariff to one shilling per 
word. If the British Government were to lay cables across the Pacific to 
Australia, or by other routes to India, it should, in the spirit of the Inter- 
national Telegraph Convention of St. Petersburg, of which itis a signatory, 
charge the same tariffs as at present exist, unless the consent of the European 
Governments were first obtained. If our own Government, through 
diplomatic channels, can secure the consent of those Governments to 
reduce the tariffs, our Companies are prepared to accept their share in such 
concessions, and to give all the assistance in their power with a view to 


bringing the reductions into force. I have a list before me of reductions 
in rates effected in 1897 to places in Europe, North Africa, West Coast of 
Africa and adjacent islands, Mauritius, Seychelles, Asia (including China, 
Japan and Siam), also New Caledonia and Queensland—nv less than 
45 places; the reductions varying from 4d. to 4s. 4d. per word, and 
the average reduction being 1s. ld. per word. In addition, the rate between 
the Cape, Seychelles and India was reduced from 78. 9d. to 5s. per word. 
If further reductions have not followed as rapidly as the telegraphing 
public may have looked for, it is not through any indisposition on our part 
to a reduction of our rates, but because we felt it would not be prudent to 
make such reductions as would necessarily involve a very serious diminu- 
tion of our income until our financial position justified it. Though in our 
opinion the reserve fund of the Eastern Telegraph Co. is not so large 
as it should be in view of contingencies, still we are now making such steady 
progress that we are quite willing to negotiate for substantial reductions. 
both to India and Egypt. I mayadd that we have already offered to 
reduce our tariff to Australia and to the Cape to 4s., to be further reduced 
on a Sliding scale as traffic increases. The submarine telegraph companies 
with the East have succeeded because they have performed their work 
well, and because private enterprise can always deal better with a merchant 
than Government officials, necessarily subject to inflexible departmental 
rulesand regulations. This truth is proved by the fact that the merchant 
almost invariably uses the submarine telegraph in preference to the 
landline, even when the latter is the cheaper route. 

In conclusion, I would remark that, by the enterprise of these Companies, 
the business of the whole commerce of the Eastern World passes over 
their lines, and a British commercial undertaking has been built up; 
which is acknowledged by foreign governments to be the only possible 
means by which these telegraphic communications can be maintained, 
whereas the Government of this country, which has chiefly benefited 
by the enterprise, and the capital of whose citizens has made 
it possible, is prepared to compete against its own commerce ; 
and irresponsible politicians suggest that British telegraphic commerce 
to Egypt, India and the Far East should in future be carried 
by foreign landlines, instead of by British-owned submarine cables, 
landing, with one unimportant exception, exclusively on British soil. 
I do not think I need apologise for occupying your time at such length. It 
was impossible to leave unanswered the statements of prominent public 
men to which I have referred more especially in respect to our alleged 
disinclination to lower our rates. In this connection, negotiations with the 
Government have been iu progress for some considerable time past in 
regard to important reductions in the rates for telegraphy to South Africa, 
and we believe that suggestions are now before the Government as to a 
proposed reduction in the rate to India, and we are waiting to be approached 
by them in the matter. I proved conclusively on the occasion of our 
deputation to the Chancellor of the Exchequer and the Colonial Minister, 
that our ocean rate to Australia is at this moment considerably lower 
than the competitive rate in the Atlantic, and that, but for the opposition 
of the Australian Colonies, it would be stil! lower. Our rate to India is 
only 14d. higher per 1,000 knots than the Atlantic ocean rate. Further, 
as 1 have already stated, we are quite ready, now that our reserves are 
approaching an adequate figure, to reduce still further the rates to India, 
Egypt, Australia, and the Cape. Believing that the policy thus indicated 
and the administration of the Company's atfaira will have the sanction of 
our proprietors, I ask with confidence their approval of the report and 
accounts. I now propose :— 

* That the printed report and accounts of the Directors to March 31, 1899, 
submitted to this meeting be, and the same are hereby received and approved. 
That the dividend to be paid on the Preference stock of the Company to 
June 30, 18:9, at the rate of 3k per cent. per annum, less income tax, be 
approved. And that, in accordance with the Directors! recommendation, a 
dividend be, and is now declared of 14 per ceat., with a bonus of 2 per cent., 
both free of income tax, on the Ordinary stock of the Com, any, making, with 
previous payments by wuy of dividend on account, a total payment of 7 per 
cent. on that stock for the year ended March 31, 1899." 

The VICE-CHAIRMAN and MANAGING DIRECTOR (Mr. J. Denison- 
Pender): I beg to second that. 

The CHAIRMAN: Before putting that to the meeting I shall be very 
glad to hear any remarks from the shareholdera, but I would suzgest that 
no allusion should be made to any subject that is under consideration with 
foreign or the Home Governments. Apart from that, I shall be glad to 
reply to any shareholder. 

Mr. JOHN NEWTON: I rise to give expression to what I believe is 
the general feeling held among us—that you have made a very able 
statement to us on this occasion, and more particularly, because in that 
statement you have given us conclusive arguments why our interests 
should be defended. More than that, I feel that we are indebted to 
you for the manner in which you have placed our case before the Govern- 
ment. It is satisfactory to know that our property is in the hands 
of such capable men, who can not only work it so well for us in 
regard to the question of dividend, but who can defend it so ably 
when it is attacked. I think that the position is that, although your 
opponents give you credit for being kind-hearted and charitable, the main 
fact they obiect to is that you are collectively “impervious to sentiment " 
We are told this in one of the letters by Mr. Henniker Heaton that 
you are impervious to sentiment. I never read anything with greater 
pleasure than that, because I hope that there will be no sentiment in 
the settlement of this question of a competing Pacific line. My belief 
is that it is not a matter of sentiment, and that civilization and 
imperial interests will not be extended by the Pacific cab'e any 
more than they have beenalready by the Eastern and Eastern Exten- 
sion Telegraph Companies I consider, when you think of what 
has been accomplished by the working of the cables, that there should not 
be this grumbling at a paltry 7 per cent. dividend paid on such a property 
as this. There are no complaints and grumblings of the dividends paid by 
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water, gas, banking, and insurance companies, whose shareholders are 
getting a great deal more than we are, and on what are much more satis- 
factory conditions, because although I have myself never feared the 
strength of cable property as an investment, yet there is a feeling that it is 
& risky one, and that has impelled the Directors to build up the magnificent 
reserve fund we bave got, which will probably enable the Company more 
quickly to reduce their rates than any competing cable that may be made 
across the Pacifie. My only object, however, in rising was to thank you 
for the splendid defence you have made of our property, and I trust that 
you will continue to do go. 

The CHAIRMAN then put the resolution, which was carried unani- 
mously. He afterwards said : The only subject in the report to which I 
ought to have referred, and have not, is the election of Sir John Wolfe 
Barry, K.C.B., to a seat on the Board. I think we may congratulate 
ourselves on having secured the services on our Board of so able and well- 
known an engineer as Sir Wolfe Barry. Gentlemen, that, I think, closes 
the business of the meeting. 

Dr. HADEN-HADEN : I think that before we part we ought to pass a 
vote of thanks to the Chairman and the Directors for the very able way in 
which they have conducted the business of the Company. I quite endorse 
all that has been said by Mr. Newton as to the way in which they have 
conducted our business, and I hope that sentiment will not be allowed to 
come into our affairs. There is no doubt whatever that the Pacific cable 
will be a very serious matter, and I doubt very much myself if it will ever 
pay: but it is our duty to keep clear of it. It is important that we should 
consider our own interests, and I do hope that you will carry out stringently 
your view as regards the interests of this Company. 

Mr. CHARLES BURT: I have very much pleasure in seconding the 
resolution. If you have another interview with the Government, you 
might refer to their treatment of the Royal Niger Co. by way of contrast 
with their action in this matter. If they wish to interfere with us they 
should do so on something like the terms they have proposed in regard to 
the Royal Niger Co. 

The resolution waa carried unanimously. 

The CHAIRMAN : Gentlemen, on behalf of my colleagues and myself, I 
beg to thank you mest warmly for the renewed confidence which you have 
expressed in us regarding the manner in which your affairs have been con- 
ducted. I think that you may go away with the belief, or the certainty, 
that we shall do our be:t in the future for you as we have done in the past. 
Before very long I think you will find your shares recover the position they 
formerly occupied in the market. 

The proceedings then terminated. 


West African Telegraph Co. (Limited). 


The fourteenth ordinary general meeting of this Company was he'd 
yesterday (Thursday) at Winchester House, the Most Hon. the Marquis of 
TWEEDDALE presiding. 

The SECRETARY (Mr. John Cambrook) read the notice calling the 
meeting, and the report of the Directors was taken as read. 

The CHAIRMAN proposed — E 

“That the report and accounts for the year ended 31st December, 1898, 

submitted to this mectiny, be and they are hereby received and adopted.” 
He said : The gross revenue for the year ended December 31, 1898, amounts 
to £65,525, or an increase on that of the previous year of £800. On 
analysing the receipts we find that this increase is due to the following 
causes: — I. oss on exchange amounted to only £8,718, as against, in 1897, 
£11,602, ora reduction of £2,884. Tne charge for rent of cables amounted to 
£2,221, as against £5,989 in 1897, or a further reduction of £1,768, making a 
total of £4,052. The amount received for messages and subsidies, however, 
shows a decrease of £3,825, so that the net increase is only £800, as 
previously mentioned. The total working expenses for 1898 amounted to 
£21,527, or an increase of £514 over those of 1897. On making comparisons 
we find that the principal increase is in connection with the endowment 
assurance, this year's figures, including a full year's premium on our European 
staff andsix months’ premium on our native staff, as against only four months’ 
premium on our European staff in the last year's figure. The expenses 
attending repairs and renewals of cables amounted to £17,718, or a decrease 
of £1,062 on those of 1827, due toa reduction in the amount of cable used 
on repairs in 1898 as compared with 1897. "The income tax shows a reduc- 
tion of £557. The net result is that we ara enabled to carry forward a 
balance of £2,179, against only £373 in 1897, or an increase of 
£1,806. You will see from the report that the revenue includes a 
further sum of £12,000 in respect of subsidy due from the French 
Government. This arrear, together with the sum withheld in previous 
years, now amounts to £44,415. 'This amount has been so far pro- 
vided for by charging reserve fund, and placing the same to a special 
fund pending a settlement. Our proposals have been, as you know, 
for a long time before the French Government, and we regret that 
the negotiations so far have not resulted in anything. We can only 
hope that they will soon be considered by the Government, and that an 
agreement will be come to. The present Government appears to be one 
of the strongest Governments which France has had for a considerable 
time, and strong Governments are always able to do more than weak ones, 
especially in a matter of this kind, which is a question of finance. We 
hope, therefore, that we shall very soon be able to approach the present 
Government of France with a view to the settlement of this matter, and 
I hope that by the time I next see you a settlement of seme kind will 
be arrived at. With these observations I propose the resolution. 

Sir HENRY C. MANCE, C.LE., M.Inst.C.E., seconded the motion, 
which was carried unanimously. 

The CHAIRMAN afterwards proposed the re-election of Sir Henry 
Mance as a Director, which was seconded by Mr. J. DENISON-PENDER 
(Managing Director) and carried unanimously. 


Resolutions were afterwards passed re-electing the auditora, Messrs, 
Deloitte, Dever, Griffiths and Co. 

A vote of thanks to the Chairman and Directors was afterwards passed. 

The CHAIRMAN, in reply, said: I beg tothank you, gentlemen, on the 
part of my colleagues and myself. This question with the French Govern- 
ment is a very disagreeable one, and it naturally gives us much anxiety. 
No efforts, I am sure, have been wanting to bring about an arrangement, 
and the best hopes we have in this matter are centred in the strong 
Government which we believe is now at the head of affairs in France, and 
which is, therefore, much more likely todeal with this question than their 
predecessors. 

The proceedings then terminated. 


Telegraph Construction and Maintenance Co. (Limited) 


A half-yearly general meeting of this Company was held at 38, Old 
Broad-street, on Tuesday, under the presideney of Sir RohERT G. W. 
HERBERT, G. C. B. 

The MANAGING DIRECTOR (Mr. W. Shuter) having read the notice 
calling the meeting, 

The CHAIRMAN said: The affairs of our Company continuing to be in 
a eatisfact ry condition, your Directors have the same pleasure as they 
have had during successive half-years, under similar circumstances, in 
meeting you at the expiration of another six months from the time we 
last assembled here. As you know, at these intermediate meetings 
in the middle of the year, we present no accounts, and we «lo 
not fill up vacancies on the Directorate, or, as regards the auditors, 
or do any of the ordinary work, which is reserved for our 
principal annual meeting; and there is, therefore, hardly anything 
at all that the Directors have to communicate to the proprietors. 
It would, indeed, seem almost unnecessary to convene them for 
the purpose of hearing next to nothing were it not for the fact that it has 
been our usage and our satisfaction to meet you every half-year to give 
you an opportunity of calling our attention to any poiats you may havein 
your minds as deserving of our consideration. Our factories, I may tell you, 
are in excellent working condition, and have been well employed during the 
past six months. Our ships also are in very good order. and have been doing 
some useful work, although not to the same extentasduring the previous half- 
year, because the work which we have been engaged upon has been in a great 
measure that of supplying various companies and Governments with 
reserves of cables and doing repairs which have not required our larger 
ships to go to sea for any lengthened period. We have, as you are aware, 
been able to provide the interim dividend of 5 per cent., which it has been 
our custom to declare in the middle of the year, and we are hopeful with 
reference to the future, as our works are well employed, and have made 
already some amount of progress towards completing a satisfactory divi- 
dend at the end of the financial year. I think there is nothing more to 
state to you at the present time. Generally, what I have said is the 
old story that our works and affairs are in good condition. 

Mr. CROFT said that he was aware, before the Chairman had made his 
statement, that it was not usual at that meeting to transact any business 
or, indeed, for the Chairman to make any elaborate statement, although he 
might congratulate Sir Robert Herbert on having given the proprietors 
more information at such a meeting than had generally been imparted by 
his predecessors, Although, however, the present was called the half. 
yearly meeting, he must rather take exception to the Chairman’s 
statement that it was six months since -the proprietors were last 
called together. They last met in March, and they were now in July; 
and it was on account of the length of time that must elapse before the 
next meeting was called, and therefore before they would have 
another opportunity of receiving any further information from the 
Directora, that he desired to ask one or two questions—not, however, 
with a view of in any way embarrassing the Board, and if they 
did not care to answer bim. he must put up with it. He thought that 
there was one matter in reference to the Company which the proprietors 
would like to hear something about. It had already been made public 
in the Press, and he thought that they were entitled to know whether 
the statement made was correct or not, as it might have a considerable 
bearing on the operations of the Company in connection with the 
very important work of which they had recently heard so much 
—the all-British cable. In the Standard of the 26th ult, a 
Reuter's telegram was published, dated Berlin, the 25th ult, as 
follows: “In reference to the laying of the new cable from Germany 
to America, conceroing which some surprise has been expressed that the 
concession should have been granted to an English company, it is 
declared in authoritative quarters that the cable, for technical reasons, 
has to be landed at the Azores, where the "Telegraph Construction 
and Maintenance Company of London possesses the exclusive right 
of landing a cable. In order that the plan for the German cable 
might not be frustrated, the consent of the London Company became 
necessary. The Company agreed only on condition that it should be 
entrusted with the construction and laying of the cable, and it was 
thus that the concession came into the hands of an English company. 
It is added, however, that German interests have not been overlooked, 
inasmuch as the English company utilises to a considerable extent 
German material and German labour in laying the cable. It is 
further added that no German manufactory able to undertake the 
construction and laying of such a cable exists at present, but that one is in 
courae of formation, and should further submarine cables be decided upon, 
the order for them will be given to a German firm." He thought that it 
would not be out of place to ask the Chairman whether this statement, sub- 
stantially, was based upon fact, and with reference to what had taken place in 
Parliament concerning the all- British cable, whether their Company was in 
such a satisfactory position as the statement seemed to assume. He did 
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not know whether there would be any objection to answer his question 
owing to other interests, but he thought that the proprietors might like 
to know something with respect to the position of the Company when this 
important matter came to bedecided. He had made these remarks because 
is would be nearly eight months before the shareholders were called 
together again, and a good deal might take place in that period. 

The CHAIRMAN : I am not able to say anything very definite on thia 
subject, because the questiou of this cable by the Azores to America is 
under negotiation at the present time, and no conclusions have been 
arrived at. It is the case—as stated, I think, in part of the quotation 
which has been read from the Standard—that the Germans are not in 
& position to carry out large cable-laying enterprises withcut assistance 
from this country ; and it is not improbable that it might be stipulated 
by Germany that wire and other materials of German make should be 
employed in a cable which we or some other company in this city 
might construct for the German Government. That would not be an 
unreasonable arrangement for them to make, I think; but these things 
are not in such a position as to enable me to make any definite statement 
to the proprietors. There is no other business to bring before you. 

Mr. GIBSON then proposed a vote of thanks to the Chairman, Directors, 
Secretary and Staff for their attention to the affairs of the Company in the 
past half-year. 

Mr. CROFT seconded the motion, which was carried unanimously. 

The CHAIRMAN: Gentlemen, we thank you very much for this 
renewal of your confidence, which has been so graciously expressed by the 
mover and seconder of this resolution. 

The proceedings then terminated. 


British Aluminium Co. (Limited). 


The fourth ordinary general meeting of this Company was held on 
Tuesday, Mr. R. W. WALLACE, Q.C. (chairman), presiding. 

The CHAIRMAN said that all the Company's factories were working 
satisfactorily. At Larne they had reduced the cost of the production of 
alumina a good deal, and they saw their way, as the result of recent experiments, 
to effect a still further reduction. They had carried out extensions at the 
Milton factory, which was now working almost day and night ; and the 
Foyers storage works had been going on very well. The same might be 
said with regard to the Greenock works, where they manufactured the 
carbons. Speaking of the demand for aluminium, he said that it was 
making comparatively slow progress, although it was increasing. Since 
1889 the sales of aluminium throughout the world had increased 80 times. 
During the last six months of the period under review their sales had 
grown by 484 per cent, compared with what they were in the 
corresponding period of the previous year. The Government of this 
country had not yet given them much assistance. It had given them 
certain trial orders, but not such orders as, in comparison with the ordera 
of foreign governments, they had a right to expect. No doubt the Govern- 
ment would soon have completed its trials, and then they might hear 
something further. The Gerinan army was more or less equipped with 
aluminium utensils, and the internal fittings of German ships were made 
largely of aluminium. A good deal had been said about the injurious 
effects of sea water on aluminium, These reports had been much 
exaggerated. They knew by long experience that aluminium did 
not deteriorate in salt water to the extent that had been alleged. 
With regard to the use of aluminium for electrical purposes, that had been 
going on very fast in America, but not so fast here. According to investi- 
gations made by Lord Kelvin, the electrical conductivity of aluminium 
was about 60 per cent. of the conductivity of copper, bulk for bulk. 
Aluminium, however, only weighed a third as much as copper, ao 
that it was apparent that about half the quantity of aluminium 
gave a corresponding amount of electrical conductivity to that of copper. 
With copper at the present price aluminium was, therefore, much 
cheaper to use for telegraph wires, and experiments were being 
made by the Government and the Post Office in that direction. Particu- 
larly in connection with sueh a wire as Mr. Rhodes had in view in South 
Africa would aluminium be of great advantage. The porterage in those 
districts was about £50 a ton, and by using aluminium, a saving of about 
half the present cost would be possible. Their gross trading profit for the year 
was £20,000, to which had to be added £5,735 received as rent of machinery. 
Nearly all of this rental was derived from the Acetylene Illuminating Co. 
In order to provide for the large demand for carbide of calcium, new 
arrangements had been made with the Acetylene company to take over 
the manufacture of this product at Foyers, on terms beneficial to this 
company. He was pleased to say that Lord Kelvin, who had given up a 
large portion of his work at Glasgow University, had joined the board of 
this company. They were very glad to have the services of one whose 
scientific abilities would be of great importance to them. He moved the 
adoption of the report, and the payment of the Cumulative 7 per Cent. 
dividend on the Preference shares up to Jan. 1, 1697. 

Lord KELVIN seconded. He said that for many ships fittings 
aluminium had proved valuable, convenient, and of great practical utility. 
As for the actual construction of ships by aluminium, that must be left to 
be settled by the experience of engineers, and he would not venture to say 
a single word on the point, except that he believed the question of the 
efficiency of protecting aluminium by paint had not yet been sufficiently 
thoroughly gone into. If they compared a bare aluminium plate in any 
of the steam launches which had been built of the metal, with the 
steel or iron of any ship, he was of opinion that they would 
find that the latter would rust away quicker than the aluminium. They 
did net yet know how aluminium would wear if properly protected by 
paint. On the whole, he thought they had reason to be satisfied with the 
position of the Company. 

The resolution was passed, 


Direct United States Cable Co. (Limited). 


The report of the directors for the six mouths ended June 30, 1899, 
states that the half- year's revenue, after deducting out- payments, amounted 
to £51,951. 8s. 2d., as compared with £52,232. 12». 1d. for the correspond- 
ing period of 1898, a decrease of £281. 3s. 11d., which must be considered 
satisfactory, having regard to the exceptional increase in the revenue 
during the spring of last year, owing to the Spanish-American 
war. The working and other expenses for the same period, including 
income tax, but exclusive of cost of repairs of cables, amounted to 
£20,411. 18s. 1d., leaving £31,540. Os. ld. as the net profit, making, 
with £5,920. 16s. 8d. brought forward, £37,460. 16s. 9d. For the cor- 
responding period of 1898 the working expenses and other payments 
amounted to £21,685. 12s. 6d. "Three quarterly interim dividends of 3a. 
each per share, amounting to £27,319. 10s., have been declared and 
paid during the financial year, and a final dividend of 38. per share is now 
recommended, together with a bonus of 2s. per share, making together 
54 per cent. for the year, being a total distribution of £42,497. After 
transferring £10,0CO to reserve, the balance of £3,176. 16s. 9d. is proposed 
to be carried forward. The reserve fund account has been debited with 
£22,605. 15s. for cost of cable repairs, and, after being credited with interest, 
realised profit, and sum transferred from revenue, the balance of reserve, 
taking investments at cost, now amounts to £382,365. 198. 6d. 


Globe Telegraph and Trust Co. (Limited). 


The report of the Directors for the year ended July 18 states that the 
net revenue fur the year, after deduction of expenses, amounts to £197,890. 
178. 9d., and makes, with £2,225. 4s. 7d. brought forward, a total of 
£200,116. 23. 4d. From this amount there has been distributed £132,372, 
88. 1d. in interim dividends, leaving an available balance of £67,743. 14s. 3d. 
The Directors recommend the payment of a final dividend for the year of 
ox. per share on the Preference shares, and of 4s.6d. per share on the 
Ordinary shares, making, with previous distributions, a total dividend for 
the year of 6 per cent., less tax, upon the Preference, and 5} per cent. net 
(against 54 per cent. for the preceding year) upon the Ordinary shares, 
leaving £1,091. 2s. 9d. to be carried forward. 

Since the last meeting, the shares formerly held in the Western and 
Brazilian Telegraph Co. (Limited) have been exchanged for £10 shares in 
the Brazilian Submarine Telegraph Co. (Limited), in terms of an arrange- 
ment entered into between those two companies, on the basis of five shares 
in the Brazilian Submarine for every six Ordinary shares in the Western 
and Brazilian. The £10 Ordinary shares of the Eastern Telegraph Co. 
(Limited) have been converted into Ordinary stock. 


Edison ani Swan United Electric Light Co. (Limited). 


The sixteenth annual report of the directors of this company, for the 
business year ended June 30th last, states that the profit and loss 
account shows a credit balance of £44,792. Ils. ld. . Providing 
for the interest upon the Debenture stock there remains a balance 
of £33,607. 15s. available for distribution. Au interim dividend 
at the rate of 6 per cent. per annum has already been paid for 
the half year to December 31, 1898, and a further payment at the 
same rate for the half year to June 30 is recommended, making 
6 per cent. for the year. This leaves £10,599. 1a. 6d. to be carried forward, 
against £12,578. 148. in the preceding year. The issue of £150,000 Four 
per Cent. Debenture stock was fully subscribed. Mr. J. W. Swan, F.R.5., 
retires by rotation from the Board, and will offer himself for re-election at 
the meeting to be held on Friday, 28th inst. 


Edmundson's Electricity Corporation (Limited). 


The report of the directors for the year ended March 31st states that 
net profit, including £1,001. 7s. 10d. brought forward, amounts to 
£12,269. 58. 5d. After writing off £1.446. 19s. 1d. expenses of the issue of 
debenture stock, there remains £10,822. 6s. 4d., out of which the directors 
recommend a dividend of 6 per cent. upon the Ordinary shares for the year, 
and a dividend of 1 per cent. (being the balance of dividend unpaid on the 
Ordinary shares for the year ended March 31, 1898), leaving £2,572. 5s. to 
be carried forward. 

During the year central ‘stations for electric lighting at Folkestone, 
Winchester, Woolwich, Salisbury, Ventnor, Bromley (Kent), Chislehurst, 
Newmarket, and High Wycombe have been completed, and in all these 
towns the works are in full operation. Applications for current in all 
cases have been very satisfactory, exceeding in most cases the expectations 
of the directors. A number of large private installations for country 
houses, &c., have been carried out, and this department of the business has 
been well maintained. The work of wiring houses in the above towas has 
been largely secured by this Corporation. Central stations are in course 
of construction at Alderley Edge, Guernsey, Montrose and Brechin. 

Parliamentary powers have been obtained for electric lighting at Hawick, 
Newton Abbot, Cowes, Newport, Sandown, Shanklin and Lymington, and 
works in these towns will shortly be commenced. All investments in the 
local companies in which the Corporation is interested have been taken in 
the balance-sheet at cost price, which is considerably less than their 
par value. 

Since the last report £75.000 44 per cent. debenture stock has been 
issued. Further capital will be required for the works in prospect, and 
the directors propose at once to issue the balance of the authorised 
Ordinary share capital, amounting to £47,000, which will he offered, in 
the first instance, to the present shareholders. 
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BRITISH NORTH BORNEO CO.—Presiding at a meeting on Tuesday of 
this company, the chairman, Mr. Richard D. Martin, M.P., referred with 
satisfaction to the increased exports from the company’s territory of gutta 
percha and india-rubber, and allnded to the importauce which the trade iu 
these articles was assuming. ‘Theirs. he said, was one of the few places in 
the world where these supplies could be grown well and were indigenous 
to the soil. It was extreinely difficult now to procure india-rubber, and 
many manufacturers were at their wits’ end. It was hoped that, before 
long, North Borneo would be one of the chief producing countries of india- 
rubber. There was every proapect of a powerful company being formed 
shortly for the regular aud persistent cultivation of these important 
products. In connection with this question, a syndicate—in which, he 
believed, the Eastern Extension Telegraph Co. were interested—had 
recently been formed, and he hoped that they would find themselves very 
profitably employed in growing in the company's territory the produce 
which was so much wanted. | With regard to the telegraph which had 
been established in the company’s territory, they frequently heard of 
breakdowna, but the directors were also constantly hearing of the extreme 
use of the line in connection with the company's stations, Telephoning 
and telegraphing went on from one station to the other, and a great deal 
of money bad thus been saved to the administration already. Extensions 
were being carried out to Darvel Bay and up the west coast towards (tantian 
and Kudat. eo that all the stations all along the coast might be connected 
with headquarters and with the rest of the world. 


ELMORE AMALGAMATION.— Extraordinary general meetings of Elmore's 
Patent Copper Depositing Co. (Limited), Elmore's Wire Manufacturing Co. 
(Limited), Elmore's Foreign and Colonial Patent Copper Depositing Co. 
(Limited), and Elmore’s American and Canadian Patent Copper Depositing 
Co. (Limited) were held on Monday, when the resolutions passed at the 
meeting on the 29th ult. directing the formal winding up of the various 
companies under the proposed scheme of amalgamation were passed, and 
Mr. James Shurmer was appointed liquidator. 


NATIONAL TELEPHONE CO. (LIMITED).—The Directora of this company 
at their meeting yesterday (Thursday) resolved, subject to audit, to 
recominend at the forthcoming meeting of shareholders the following 
dividends for the half-year ended June 30 :—At the rate of 6 per cent. 
per annum (less tax) on the First and Second Preference, at the rate 
of 5 per cent. per annum (less tax) on the Third Preference, and at the 
rate of 6 per cent. per annum (free of tax) on the Ordinary shares, 
carrying £60,000 to reserve and about £5,000 forward. The transfer 
books will be closed from 28th inst. to Aug. 10 inclusive, and the 
dividend warrants will be posted on the latter date. 


NEW COMPANIES, STATUTORY RETURNS, &o. 


* r 
ANdLO- SPANISH ELECTRICITY Co. (LIMITED). — This company was 


registered on June 21, with a capital of £100, in £1 shares, to carry on 
the business of electricians, suppliers of electricity, &c. 


BRITISH WESTINGHOUSE ELECTRIC MANUFACTURING CO. (LIMITED). 
-—Tais company was registered on July 10th with a capital of £1,500,000, 
in 200.000 Preference shares of £5 each, and 50,000 Ordinary shares of 
£10 each, to enter into an agreement with the Westinghouse Electric and 
Manufacturing Co. (constituted under the laws of the State of Pennsyl- 
vania, U.S.A.), and to carry on the business of electricians, electrical and 
general engineers, suppliers of electricity, electric power and light, and to 
generate, accumulate, distribute and supply electricity, electric power, &c. 
The subscribera are J. A. Boyce, C. W. Benson, J. Lawrence, Hon. R. C. 
Parsons (civil engineer), G. Westinghouse (manufacturer), E. Bannister 
(manufacturer) and E. G. Farish. The first directors are G. Weating- 
house, L. Bannister, Hon. R. C. Parsons, M. I. C. E., C. W. Benson, J. 
Lawrence and J. A. Boyce. 


EPICYCLIC MANUFACTURING CO. (LIMITED). — This company was regis- 
tered on July 4, with a capital of £20,000, in £10 shares, to acquire any 
patents relating to the regulation of mechanical power, to adopt an agree- 
ment with Epicycle (Limited), and to carry on the business of mechanical 
and electrical engineers, machinists; tool makers, &e. The subscribers are: 
—J. C. Howell (engineer), J. Harrop (engineer), W. L. Agnew, P. E. 
Scrutton, H. T. Rowntree, and A. and R. Austin. The first directors are : 
J. C. Howell and J. Harrop. 


GENERAL ENGINEERING CO. (LIMITED'.—This company was registered 
on July 12, with a capital of £15,000, in £1 shares (6,500 Preferred 
Ordinary), to acquire the business of the Electrical and General Engineering 
College and of the Electrical and General Experimental Engineering 
Works, carried on by Mr. G. W. de Tunzelmann, at Penywern-road, Marl’s 
Court, S.W., and to carry on the business of electricians, engineers, light 
and power contractors, dynamo and electrical apparatus manufacturera, 
&c. The subscribers (with one share each) are G. W. de Tunzelinann 
(electrical engineer), C. E. and A. W. Cree, F. M. Johnson, J.. Mac Hardy 
(engineer), J. II. Reeves (electrical engineer) and H. E. Cree. The first 
directors are G. W. de Tunzelmann. J. H. Reeves and J. MacHardy. 


NEWCASTLE ENGINEERING CQ. (LIMITED.,—'This company was regis- 
tered on July 5, with a capital of £15.000, in £1 shares, to acquire the 
business carried on at Dunston, Durham, under the style of the Phenix 
Engineering Co., and to carry on the business of mechanical and electrical 
engineers, cycle and motor car manufacturers, &c. The first directors 
are :—J. Maude, J. Wardle and others to be appointed by the subscribers 


RHEA INSULITE SYNDICATE (LIMITED).—This company was registered 
on July 14, with a capital of £15,000, in £1 shares, to acquire from Mr. 
W. J. Cordner certain inventions relating to the manufacture of a com 
sition from Rhea fibre, applicable fcr electric insulation and other purposes. 
The first directors are H. B. Burnell and W. J. Cordner. 

TELEPANTOGRAPH SYNDICATE (LIMITED).—This company was regis. 
tered on July 3, with a capital of £10,000, in £10 shares, to establish and 
maintain a system of telepantographic exchanges and telepantographic 
communication, and to carry on any business directly or indirectly con- 
nected with the supply or employment of electricity. "The subscribers 
are :—G. Kemp, M.P., E. T. Broadhurst, R. Greville- Williams, chemist and 
electrician, W. H. A. Gaddum, Jas. G. Groves, C. H. Scott, and C. Tattersall. 


WEST INDIA AND PANAMA TELEGRAPH CO. (LIMITED).— The annual 
return to June 13th, has been filed. The nominal capital is £2,445,630, in 
200,000 Ordinary, 34,563 First Preference, and 10,000 Second Preference 
shares, all of £10 each. 88,521 Ordinary, 54,563 First Preference, and 
4,669 Second Preference shares have been taken up, and the full amount 
has been called up. 


WOODLANDS ELECTRIC CO. (LIMITED).—The annual return to May 
24 has been filed. The nominal capital is £1,000, in 800 Preference and 
200 Ordinary shares, all of £1 each. 442 Preference and 200 Ordinary 
have been taken up. All the Ordinary are considered as fully paid, and £1 
has been called on 336 and 10s. on 106 Preference shares, 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 34 per cent. (since July 15, 1899). Price of 
silver 2711d. per oz. (July 20). Consols (23 per cent.) 1074—107} for 
money, 1074—1074 for account; 24 per cent. 1021— 102i (July 20) 
Stock Exchange Settling Days: Consols, August 2; Stocks and Shares 
Continuation Days, July 26 and August 14; Ticket Days, July 27 and 
August 15; Pay Days, July 28 and August 16 ; Mining Share Carry over 
Days, July 25 and August 12. 


BRISTOL TRAMWAYS AND CARRIAGE CO. (LIMITED).—The directors 
have declared an interim dividend to June 30 at the rate of 7 per cent. 
per annum, payable Aug. 5. The total receipts for the half-year were 
£72,396. 14s. 9d., against £67,246, 16s. 10d., and the number of passengers 
carried were 11,408,683, against 10,680,379. The interest on debenture 
stock and interim dividend of 7 per cent. per annum absorbs £19,489. 
2s. 5d.,*against £13,189. 98. 4d. in the corresponding period last year, when 
the dividend was at the rate of 6 per cent. 


BULLERS (LIMITED).—Subscriptions have been invited during the 
week for an issue at par of £150,000 in 15,000 Five per Cent. Cumulative 
Preference shares of £10 each in this company. The list closed on 
Monday last. 

CENTRAL LONDON RAILWAY CO.— The ordinary general meeting will 
be held at Westminster Hotel, Westminster, S. W., on August 2, at 
2 p.m. The transfer books will be closed from 27th iust. to August 2 
inclusive. 


CITY AND SOUTH LONDON RAILWAY CO.-—The accounts of this 
company for the half-year ended June 30 show a balance, after providing 
for Debenture interest and full dividend on the Five per Cent. Preference 
shares, sufficient to provide a dividend on the Consolidated Ordinary stock 
at the rate of 2] per cent. per annum, carrying forward £1,107. The 
ordinary general meeting of this company will be held on August 1, anda 
special meeting will afterwards be held to authorise the conversion of the 
existing 15,500 Five per Cent. Perpetual Preference shares created in 1891 
and the 20,000 Five per Cent. Perpetual Preference shares, created ia 18% 
into Preference stocks. The tranefer books are closed from 24th inst. to 
Aug. 2 inclusive. 

EASTERN TELEGRAPH CO. (LIMITED).—4As announced iu an advertise- 
ment, the directors are prepared to receive applications for the exchange, 
on August 1, of the company's Five per Cent. (Bearer) Debentures, repay- 
able at par on that date, for £3. 10s. per Cent. Preference stock (registered 
perpetual), created under the Eastern Telegraph Co's. Act (1898). The 
terms are for every 5 per Cent. Debenture of £100 each (exclusive of final 
coupon due August lst), £100 Three and a-Half per Cent. Preference 
stock, with dividend accruing from July Ist last, free of stamp and other 
charges. The option of exchange must be exercised either before the same 
is withdrawn by advertisement in The Times newspaper, or on or before 
the 21st inst., whichever shall first happen. The 5 per Cent. Debentures, 
with the proper form duly filled in and signed, should be lodged with the 
company's bankers, Messrs. Glyn, Mills, Currie and Co., 67, Lombard-street, 
London, E.C. 

EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH CO. 
(LIMITED).— The interest on this company’s Four per Cent. Mortgage 
Debenture stock for the half year to July 51 inst., will be paid by warrant 
on August l. The Four per Cent. Debenture stock register will be closed 
from 27th to 51st iust. inclusive. 

ELECTRIC RESISTANCE AND HEATING CO. (LIMITED). — Reference is 
made el:ewhere to the merits of a new form of electric resistance. the 
patent righta for which are held by the above company, which has been 
formed with a share capital of £120,000, in £1 shares, 55,000 of which are 
taken as fully paid in part payment to the vendors of the patents. Appli- 
cations are now invited for 85.000 shares, the list opening to-day (Friday), 
and closing on Tuesday next, July 25; 2s. 6d. per share is payable on 
application, 28. 6d. on allotment, and the balance in instalments of 5s., at 
intervals of one month from allotment. The company owns the patent 
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NOTES. 
MR e | 

Ix our correspondence columns this week Prof. FLEMING has 
an interesting letter, in which he discusses the question of the 
originality of the invention owned by the Electric Resistance 
and Heating Co. This invention appears to consist essentially 
in a mixture of clay and blacklead moulded in a form suitable 
for resistances. Professor FLeminc and, indeed, as it appears, 
other experimenters, have used this form of resistance for 
many years; and the letter referred to, shows conclusively 
that full publication of this invention was made as early as 
1893 by Prof. FLEMN, while as early as 1885 identically the 
same invention was embodied in a patent specification 
No. 2,895, by G. A. Nusspaum. We may add that we our- 
selves, so long ago as 1886, experimented on the use of this 
class of material for high-resistance glow lamp filaments, but 
the experiments were not published at that date. The tele- 
graph companies have for some years past used similar 
resistances, but whether of home or foreign manufacture we 
are not aware. 


Pror. FLEuN also contributes an article, in which he 
discusses the merits of this mixture of carbon and non- 
conducting materials, such as kaolin, when used as an 
electrical resistance. From the numerous data embodied in 
this article it is evident that the mixture affords a ready 
means of providing compact resistances” capable of carrying 
heavy currents or of withstanding high electrical pressures, 
ranging from a few ohms to many megohms, by merely 
varying the proportion of carbon and earthy material. It is 
somewhat surprising, therefore, that resistances.of this 
description have not been used more extensively, at any rate 


Prick Sixpence (%% 
Abroad, 8d., or 16 cents, or Sr., or 70p/. 


1899. 


for currents which would not raise them to a high tempera- 
ture. Where incandescence is produced, disintegration of 
the material is set up and the resistance changes so rapidly 
that the material soon becomes useless. If, however, the 
earthy material could be thoroughly fluxed round each little 
particle of carbon so as to isolate it completely from the 
others, it seems probable that a resistance capable of 
continuously standing incandescence might easily be obtained. 


Tue mild agitation which has recently been raised against 
the use of the electric arc light for lighthouses is, unfortu- 
nately, not without some justification. The carbon are 
undoubtedly has this defect, that, whereas it is rich in 
luminous rays, these are mostly of high refrangibility, and 
are rapidly absorbed by a foggy or misty atmosphere. The 
rays, though extremely penetrating in clear weather, carry to 
a much less distance than “lesser lights" when the lighthouse : 
is surrounded by a thick fog. It is well known that in foggy 
weather a petroleum light will be seen at a greater distance 
than a carbon arc of much greater candle-power. 


Ir is a mistake to infer, however, that because the carbon 
arc is unsuited to the spacial purposes of lighthouse 
illumination, it is necessary to abandon electric lighting 
altogether, and to fall back on the older and cruder illuminant, 
heavy petroleum oil. We have no wish to push the claims of 
electric light beyond their just boundary, especially in 
connection with a matter of such serious moment as the 
protection of ships from coasts and reefs by means of 
lighthouses. If electric light is inferior to oil, then we 
acquiesce in its abolition; but it ig only fair to ask whether 
all that can be done by electricity has. yet been attempted ? 
We are sure that it has not. What is required in a light- 
house is a beam of light containing an abundance of rays of 
medium refrangibility—rays in the region of the yellow part 
of the spectrum. If the beam is abundant either in highly 
refrangible rays bordering on the violet end or in rays 
of the infra-red wave lengths, it is necessarily inefficient 
for lighthouse purposes. The problem, therefore, is a 
simple one —viz., to produce a light which shall be 
defective in highly refrangible and in very long waves, 
and shall consist of an abundance of rays of medium wave 
length. For such a problem it should not be difficult to 
find a practical solution, using electrical energy as the means: 
of generating the light. If the incandescence of ordinary 
solid carbon cannot produce the required rays, a higher degree 
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of incandescence is attainable by means of the refractory 

oxides. Here, then, isan opportunity for those who have been 

experimenting on the lines of the much-debated Nernst lamp. 
— 

THERE are numerous small gas companies in this country 
which might well follow the example of a Brooklyn gas 
company which has recently put down an electric supply 
installation at its gas works in order that it may meet the 
growing demand for the new, as well as for the old 
illuminant. It is well known that the introduction of 
electricity has not generally diminished the consumption of 
gas, which has rather increased owing to its employment for 
motive power and for heating purposes. A gas company 
which could undertake both gas and electrical supply would 
be in a very strong position. It would, firstly, be able to 
obtain motive power from its own gas tanks by means of gas 
engines, or from its own coke by means of steam engines, 
and in the second place it would be in a very advantageous 
position to prevent competition from rival electrical under- 
takings. Having regard to these facts, it is surprising that 
so few gas works in this country are directly combined 
with electricity works. The Brooklyn gas works referred 
to have recently installed a 300 kilowatt two-phase generator 
of the Westinghouse type, also a 75 kilowatt generator of the 
same type: the larger set being direct -coupled, and the 
smaller belt driven. 


— . "iP 9—  ———— 


Anniversary of the First Tramway.—Tuesday last, the 25th 
inst., was the 99th anniversary of the opening of the first road 
iramway in England, a line which extended from Wandsworth 
to Croydon. 


Marconi Telegraphy.— The Wireless Telegraph and Signal 
Co. have established communication between Chelmsford and 
Cliffe Hotel Gardens, Dovercourt, and it is stated that messages 
are received at both ends with distinctness. 


Women Conductors.— An American tramway company, the 
Madison Electric Light and Street Railway Co., has been 
employing women conductors for over a year, and now reports 
that it is well satisfied with the service given by them, and 
does not intend to return to male conductors. 


Cable Interruptions. Date of Interruption. 
Maranham— Parr April 10. 1 
Bonny — Cameroons ............ 34cũ May 29, 1899 
Latak ia Cy prrn 4 ã . June 21. 1899 
Jamaies—-Gelonnn otra Vere reae s July 1, 1899 
Maranham—Cearerr e July 25. 1899 


Cable Tariffs. Mr. Henniker Heaton's effusion in The 
Times on the question of cable tariff reform is sufficiently 
answered by a letter signed G. R. N.“ in The Times of 
Monday last. G. R. N." categorically deals with Mr. 
Heaton's proposals and demonstrates their inherent absurdity. 
Mr. Heaton's reply to G. R. N.” in yesterday's Times is 
hardly worthy of the subject. 

Owens College, Manchester.— The next session of the 
Physics department of Owens College, Victoria University, 
Manchester, commences on Tuesday, October 3rd. Complete 
instruction is given to students preparing for the electrical 
profession. Some further particulars are given in an 
advertisement on another page. 


Electric Power Distribution in a German Workshop.— 
Apropos of our article in last week's issue, describing the 


electric power distribution in the works of the Allgemeine 


Elektricitäts Gesellschaft, we are asked to state that the 
Electrical Company, of Charing Cross-road, London, are the 
sole agents of the A. E. G. in this country. 


Wireless Telephony.—It is stated that two successful 


attempts to invent a wireless telephone have been made, one 


by Dr. Peter Steins, of Russia, the other by Signor Mario 
D'O:ar, an Italian. Particulars of these inventions have not 
yet been made public, and will be waited for with exceptional 
interest by all interested in wireless signalling. 

King’s College (London).—The next term commences on 
Oct. 5. The full curriculum for the college's associateship in 
mechanical, civil and electrical engineering, chemical manu- 
factures and metallurgy extends over a period of three years. 
Some particulars are given in an advertisement, and pros- 
pectuses with all further information can be obtained from the 
Secretary, King's College, Strand, W.C. 

Extraordinary Lightning Catastrophe at Charlottenburg.— 
Particulars of an unusually disastrous lightning flash at 
Charlottenberg recently appeared in the daily papers. It 
seems that about a thousand persons were assembled on a 
pleasure ground which was surrounded by a wire fence and 
adorned with tall flag poles. A flash struck one of these 
poles, and then appears to have side-flashed to the fence, 
killing or severely injuring a number af persons who were 
leaning against the fence. 

New Electric Tramways at Perth, Australia.—The July 
number of the Street Railway Journal gives some particulars 
of the new electric and steam tramways at Perth, Western 
Australia, the construction of which is proceeding rapidly. 
The equipment of the power station comprises two Babcock- 
Wilcox 250 U. p. boilers and two 825 f. r. tandem compound 
engines, direct connected to G. E. railway generators. The 
track is laid with Qin. girder rail, supplied partly from 
America and partly from Belgium. The work has been 
carried out principally by American firms. 

The Science and Art Department.—The departmental 
committee appointed by the Lord President of the Council to 
consider the question of the reorganisation of the Education 
and Science and Art Departments consists of Sir Horace 
Walpole, K.C.B. (chairman), Sir G. W. Kekewich, K.C.B., 
Secretary of the Education and Science and Art Departments, 
Capt. W. de W. Abney, C.B., principal assistant secretary of 
the Science and Art Department, Mr. S. Spring Rice, C. B., 
of the Treasury, and Mr. W. Tucker, C.B., principal assistant 
secretary of the Education Department. 


Electric Supply Charges in the City of London. — Moved, 
doubtless, by the prospect of immediate competition, the City 
of London Electric Lighting Co. has considerably reduced 
its charges for electrical supply. The rates by meter for 
lighting are reduced to either an all-round price of 43d. per 
unit, or ' 5d. per unit for any amount up to a number of 
units equal to the number obtained by dividing the number 
of watts in the maximum power demanded, by 10, and 4d. 
per unit for all units above this amount.” The rates for power, 
heating and cooking, by meter, are either an all-round price 
of 21d. per unit or a sliding scale from 8d. down to 2d. 
per unit. The reductions take effect from the date of the 
June quarter meter readings, 

The Burgdorf-Thun Railway.—This line was formally 
inaugurated on Wednesday, last week. The regular service 
was run according to time table on the following day, and on 
the next day, July 21st, it was opened to the public. The 
new line, which forms an important link on the Swiss railway 
system, is electrically driven by three-phase current at 750 
volts. Its length is 25 miles, and the power is derived from 
the river Kander, the power house being situated near Spiez, 
about 6 miles from Thun and 81 miles from Burgdorf. The 
current is generated at Spiez at a pressure of 4,000 volts, and 
then transformed up to 16,000 volts, at which pressure it is 
transmitted by overhead wires to 14 transformers along the 
line. The gauge is standard, and the coaches, except for the 
electrical equipment, are similar to those in general use on 
the Swiss railways. We reserve a detailed description of the 
line for a future issue. 

Personal.—Prof. W. C. Röntgen, of Würzburg, has been 
elected to the chair of Experimental Physics at Munich 
University, in succession to the late Prof. Lommel. 

We learn that Mr. Oscar Moll, traffic manager of the 
Direct United States Cable Co., is resigning that position to 
take up the post of managing director to the new Gernan 
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cable company (Deutsche-Atlantische Telegraphen-Gesell- 
schaft). Mr. Moll entered the telegraph service by joining 
the Electric and International Telegraph Co. in 1868, and 
left that service on the transfer of the telegraphs to the 
State. He subsequently joined the Indo- European Company, 
where he remained until 1874, when he joined the Direct 
United States Company as chief clerk, and was appointed 
trafic manager in 1888. Mr. Moll is the oldest oflicer in 
the Direct Company, having been in the service over 25 years. 
He was born in 1850. | 

Mr. Frederic Ward, manager in England of the Commercial 
Cable Co., has been made a Chevalier of the Imperial Order 
of the Rising Sun in recognition of valuable services rendered 
to the Japanese Empire 20 years ago. 


Wireless Telegraphy from a Balloon.— Some interesting 
experiments in wireless telegraphy, and in the firing of 
explosives by means of Hertzian waves, were carried out by 
Messrs. J. N. and N. Maskelyne, of the Egyptian Hall, and 
the Rev. J. M. Bacon, at Newbury, on Tuesday last. The 
first experiment consisted in blowing up a miniature powder 
magazine by means of Hertzian waves generated at a distance 
of 400 yards from the magazine. A balloon, fitted with 
wireless signalling apparatus, then made an ascent, and 
continuous signalling was carried on between the balloon and 
the ground. Small cartridges of guncotton suspended from 
the balloon car were also fired from the ground when the 
balloon was some miles distant. Cartridges were also fired 
from the balloon itself. These experiments demonstrate two 
things: firstly, that explosives can readily be fired at a 
considerable distance by means of Hertzian waves, and 
secondly, that with proper precautions, wireless signalling can 
be carried on in the neighbourhood of such explosives even 
though these are in a condition to be fired by more Hertzian 
waves than are used for the signals. 


Double Trolley Construction at Cincinnati.—It is claimed by 

the advocates of the double trolley system that, when people 
grow accustomed to it, it is not much more unsightly than the 
single trolley. This, however, is only a matter of opinion, 
and our own personal inspection of the Cincinnati tramways 
would lead us to believe that the double trolley would not long 
be tolerated in this country. Some recent extensions of the 
Cincinnati tramways have been carried out on the double 
trolley system, and particulars of the construction work are 
given in an article in the July number of the Street Railway 
Journal, The cost of the new track construction at Cincin- 
nati is given at £7,600 per mile of single track, or 
£15,200 for double track, which is far and away the most 
expensive tramway construction we have heard of. The 
cost, however, is not to be attributed to the double trolley 
system so much as to the extravagance with which the 
track has been laid. The following outline will explain this : — 
The road was first excavated to a depth of 20in., the founda- 
tion being then rolled with a steam roller. Oak ties were 
then laid and the rails spiked directly to the ties, the track 
being surfaced up and supported on wooden blocks. Six 
inches of conerete was then placed under the ties, the space 
between the ties being filled in with concrete. Where 
asphalte or brick is employed the concrete is placed above the 
ties, but with granite the concrete is brought to a level with 
the ties ; about 2in. of sand being laid above the concrete. 
The track is laid with 95lb. and 861b. rails. The grooved 
rail is used on a considerable amount of the Cincinnati tram- 
ways, and it is estimated that this type of rail requires con- 
siderably more power to work than the side bearing rail. For 
example, one section, where the grooved rail was laid, required 
30 per cent. more current to operate the line. 


Wireless Telegraphy in the Navy.— Wireless telegraph 
signals have been successfully interchanged between the two 
extreme vessels of the fleet at Pembroke, the distance apart 
being somewhat less than five miles. One advantage realised 
is the clearness of signalling as compared with the uncertainty 
in the use of flags, the recorded message on the tape being 
much more definite and reliable. Marconi apparatus is now 
being installed on H.M.S. ** Europa, a first class cruiser, and 


we learn that Signor Marconi has taken up his quarters on the 
* Juno," commanded by Capt. Jackson. This vessel together 
with the Diana" is equipped with the wireless telegraph 
system. We give below some further particulars from an 
article by the special correspondent of the Daily Telegraph, 
written on board H.M.S. “ Diana on Wednesday last :— 

There is a tendency to believe that the possible benefits of the new 
system have been muchexaggerated, but all those whom I haveconsultedadinit 
that if one speedy cruiser, twenty miles distant from the rest of her divi- 
sion, can signal the enemies’ approach, an enormous advantage will have 
been obtained. Neither flags nor semaphores can be relied upon at this 
long range, and when the weather is foggy the steam syren cannot generally 
be trusted over one or two miles. When the manceuvres are finished 
we shall have plenty of evidence whereon to base an estimate of the uses of 
wiceless telegraphy in times of war. The experiments made so far are 
satisfactory to a great extent, but much remains to be done before the 
disolacement of flags and semaphores will be deemed advisable. 

Ir view of the attention now being devoted to the wireless system by 
foreign Governments, notably the French, everyone in this fleet is gratified 
that we are to study the matter carefully. So far, England has led the way 
in signalling, as becomes the greatest maritime nation of modern times, 
and there is not the slightest reason to fear that we shall be eclipsed on 
the present occasion. Mr. Marconi has been stationed on the Juno“ mainly 
because that vessel is commanded by Captain Jackson, who has for a long 
time devoted himself to the subject of wireless telegraphs in the 
Navy. Meantime, a great deal of secrecy is observed on the “Juno,” 
Mr. Marconi being kept under lock and key so far aa the Press 
is concerned. It is a quaint tradition of the Navy that no pub- 
licity must be given regarding even the most innocent experiments 
until full information has been laid before the Admiralty. This practice, 
however, does not prevent everyone in the fleet from being kept well 
informed as to the exact course of events. Unlike most guests on Her 
Majesty's veesels, Mr. Marconi does not take his meals in tke ward-room, 
but in the captain's cabin. He passes most of the day in work, and «does 
not speak on business matters to anyone except the comander, who under- 
stands the new system in every detail. At first the receiving instrument 
was fixed in the chart-room on the Juno," but in order to secure greater 
comfort and privacy for the famous inventor, it has been transferred to his 
private apartment. 


Electric Lighting Provisional Orders —In a return Just 
issued by the Doard of Trade it is stated that from 1883 to 
1898 inclusive 452 provisional orders and 30 licences were 
granted, and of these 108 orders and 28 licences have been 
revoked or repealed, or, in the cases of licences, have expired. 
In 1899 109 applications for orders were made (73 by 
local authorities and 86 by companies), and of these 
100 were granted. The application of the Darfield District 
Council was refused owing to opposition from ratepayers, 
and in the case of Leamington, where two applications 
(one from the Corporation and another from the Midland 
Electric Light and Power Co.) were lodged, the Board of 
Trade decided to grant an order to the Corporation subject to 
the condition that it should not come into force unless the 
Corporation within twelve months from the date of the 
passing of the Act confirming the order, offered to 
purchase the undertaking of the company on specified terms. 
For the City of London there were three companies whose 
claims had to be adjudicated upon, and after inquiry preference 
was given to the Charing Cross and Strand Electricity Supply 
Corporation’s application. During the year three provisional 
orders were transferred from corporations to companies, and 
another, Withington, from a District Council to the Corpora- 
tion of Manchester. Applications by the Corporation of 
Birkenhead for a licence for supplying current in the town- 
ships of Bidston Cum Ford and Noctorum in the Wirrall 
district and by the Ingleton Electric Lighting and Power Co. 
for the parishes of Ingleton and Thornton-in-Lonsdale are 
still under consideration. We also note that there are 
several local authorities that have been in possession of electric 
lighting powers for years, but have not yet provided electricity 
supply. The Acton, Heckmondwike, Hertford, Llanelly, 
Southend, Surbiton and Whitby orders were obtained in 
1891, and as they are still in force it would be interesting to 
know how they have escaped revocation by the Board of 
Trade. The Kilkenny, Limerick, Maidstone, Newbury, 
Sutton (Surrey) and Waterford orders were obtained in 1892, 
the Barnet and Partick orders in 1898, the Clonmel and 
Yeadon orders in 1894, the Luton, Stirling and Radcliffe 
orders in 1895, and the Godalming, Kettering, Kingstown 
and Margate orders in 1896. In all these cases no genuine 
effort has been made to provide a system of electricity supply 
in the districts. 
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THE TROLLEY PROBLEM AT BLACKPOOL. 


Ever since 1885, Blackpool has been regarded by electrical 
and tramway engineers as the one place in this country where 
& serious attempt has been made to run any considerable 
length of conduit electric tramway on commercial lines. 
Some three miles of track along the front was, in that year, 
equipped by a local company on Mr. Holroyd Smith's 
ingenious conduit system, and until quite recently this line 
has been running a frequent service of heavy double-decked 
cars. Some account of the opening of this line appeared in 
The Electrician, Vol. XIV., p. 888. Later on, in 1894, the 
electric tramway and electric lighting business was combined 
and worked conjointly from the Corporation electricity works; 
and under the direction of Mr. R. C. Quin, the corporation 
electrical engineer, the tramways have subsequently been run 
as a portion of the supply station load. The tramway 
generators consisted of two Parsons’ steam turbo-dynamos 


led to very considerable expense, while, in stormy weather, 
the line often became absolutely unworkable. Heavy seas 
breaking over the promenade would completely fill the conduit. 
with salt water, and cause such a perfect earth on the system, 
that the generators were practically short-circuited, while in 
dry, windy weather the track would be silted up with sand, 
and the utmost difficulty be experienced in maintaining con- 
ductivity through the collectors. Accordingly, after several 
years’ experience, it was decided to abandon the conduit 
system and to convert this length of track to the overhead- 
trolley system ; while, at the same time, powers were sought 
by the Corporation to lay down and work on the overhead 
trolley system some 20 miles of tramways about the town of 
Blackpool. The first portion of this undertaking has already 
been carried out, viz., the conversion of the conduit system, 
and cars are now running on the overhead trolley line; 


VIEW OF PowER HOUSE, SHOWING TRAMWAY GENERATORS DRIVEN BY PARSONS STEAM TURBINES, 


having an aggregate of 400 B. p. and capable, of an ordinary 
output of 200 kilowatts. A view of these generators is shown 
in one of the accompanying illustrations. 

Located as this conduit system was, on a sea front exposed 
to heavy seas and in windy weather to an enormous silting of 
sand, it was subjected to a trial of the utmost rigorousness, 
and it is doubtful whether in any part of this country it could 
have been more severely tested. One advantage of this 
circumstance was that if the system succeeded at Blackpool it 
would undoubtedly succeed almost anywhere; but on the other 
hand, its failure at Blackpool is by no means proof that the 
conduit system is essentially a failure. As a matter of fact, the 
Blackpool tramway turned out to be a failure, and this from 
several causes. Although the absence of overhead construc- 
tion made the line unobtrusive and saved it from the charge 
of being inartistic, yet there were glaring defects which far 
outweighed this consideration. Even in normal weather, the 
consumption of current was excessive as compared with what 
occurred on lines, in other places, constructed on the trolley 
System. Then again, the wear and tear was enormous, and 


the construction of the remaining tramways will be pushed 
forwurd as soon as the season is over. 

Considerable opposition was maintained against the intro- 
duction of the overhead-trolley system, largely on account of 
its alleged unsightliness. In order to allay this opposition as 
much as possible, and—what is of more permanent value to 
Blackpool—to make the overhead construction as artistic as 
possible, considerable departure from ordinary trolley practice 
has been resorted to, and the ingenuity and patience of Mr. 
Quin have been severely tried in his endeavour to overcome 
the many difficulties which the problem of the trolley pre- 
sented at Blackpool, especially in connection with the tramways 
along the front. A glance at the accompanying views of the 
promenade will, we think, make it abundantly clear that 
Mr. Quin, and others who have interested themselves in this 
problem, have triumphantly succeeded, and we might say that 
we do not know of any length of trolley pole construction 
which is so unobtrusive and artistic as that displayed along 
the Blackpool promenade. The track along this promenade 
is mixed, and, though largely single track, there are places 
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which stand at a considerable distance from the poles along 
the edge of the pavement. In one place, for example, the 
clear distance between the car and the curb is as much as 
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15ft. Accordingly, it was necessary to choose between the 
following two evils: (1) long brackets on the poles, and (2 
excessively long trolley arms on the car. Mr. Quin advis 


the Corporation to choose the lesser of the two evils, viz., 
short brackets on the poles and long arms on the cars. The 
principle which guided him was a sound one, viz., that as 
there were far more poles than cars it was better to put the 
most unsightly construction on the cars rather than on the 
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poles. Thus a striking combination has been arrived at, of 
probably the shortest bracket ever yet adopted for a line of 
trolley poles, together with the longest trolley arm ever yet 
successfully mounted on the deck of a car. We may say, 
however, that this plan is not final, for extensive improve- 
ments to the promenade are projected and seem likely to be 
carried out, according to which the front would be greatly 
widened and a double track carried along it. The existing 


JUNCTION OF SIDE POLE AND CENTRE POLE LINES. 


poles would be maintained, but the cars would pass on 
opposite sides of them, and the double bracket system would 
be adopted. In fact, the present brackets are so constructed 
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that they may be loosened and pushed through the pole so as | 
io provide these necessary double brackets. When this 
construction has been effected it will, of course, be quite 
unnecessary to have such long arms on the cars, for every 
part of the track will pass close to the line of poles. : 

Among the many mechanical and electrical difficulties 
presented by the special trolley construction at Blackpool 
has been the insulation of the trolley standard. The arms, 
although 20ft. in length between centres, are constructed to 
turn complelely round in a circle, so that current has to be 
led in through an insulated copper sleeve. The insulation of 
this sleeve has been an exceedingly difficult matter, and has 
already led to some few breakdowns and to more than one | 
change in the pattern of the trolley standard. An ultimate | 
pattern that gives every promise of being successful is about 
to be tried. Another difficulty has been the enormous 


same service of cars as before is at least 30 per cent. less 
than the output when the conduit system was in vogue. As 
a consequence of this, one turbo-generator suffices to maintain 
the tramway service, whereas formerly it was always necessary 
to keep both running. Again, in bad weather, the output on 
the trolley system is found to be only a very small fraction of 
the output demanded by the conduit system during a westerly 
gale. It will be seen, then, that no small economy has 

effected in regard to generating expenses. Equally great 
economies have been effected in the repairs and maintenance 


| of the rolling stock, & weak point in which formerly was the 


collector shoe connecting the car to the conduit con- 
ductors. These collectors were expensive and wore out very 
quickly. 

In concluding this short account of how the electric traction 
problem has been developed at Blackpool, we may say that the 


mechanical strain caused by the great length of arm. These | overhead trolley construction has been carried out by Messrs. 
arms are tested to stand 2,000lb. weight at their extremity. Lowdon Bros., of Edinburgh; the poles were made by Messrs. 
Some difficulty has been experienced in finding a suitable James Russell and Sons (Limited), of Wednesbury, and the 
material for the arms, which are now constructed of high- | pole bases by Messrs. McFarlane and Co., of Glasgow. 
grade spring-tempered steel. ; Surmounting the poles are arc lamps by the Gilbert Arc 


Although this line has been running for no longer than | 
about four weeks, it has been made abundantly clear that in | 
many ways the conversion will lead to great economy. The 
normal output from the tramway generators running the. 


Lamp Co., of Chingford.  . 

We desire to express our thanks to Mr. R. C. Quin for his 
kindness during the occasion of our visit to the newly-equipped 
lines; also for the views which illustrate this article. 


— ..... — . —— 


ST. HELENS ELECTRIC SUPPLY AND TRAMWAY WORKS. 


The new electric power generating station and the recently 
equipped electric tramways at St. Helens have now been put 
into operation. The development of electric supply and of 
the tramway system at St. Helens, and the present arrange- 
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ments for working these two departments, are exceedingly 
interesting and instructive. As regards electric supply, the 
Corporation has been working a system of alternate-current 
supply from its own station since October, 1896, but, as 
regards tramways, the history has been somewhat varied. A 
succession of company undertakings have worked the lines by 
horses and by steam power until recently the St. Helens 
and District Tramways Co. acquired the lines and decided 
upon electric traction, the power to be supplied from the 
Corporation mains. At this time the Corporation was sup- 


plying only single-phase alternate current, so that the intro- 
duction of electric traction necessitated considerable changes 
in the Corporation’s electricity works. Accordingly, a new 
station was planned for continuous-current supply, and erected 


NS. 


Tramways SYSTEM. 


on & more suitable site at some distance from the original 
station. It is not intended to abandon the alternate-current 
station immediately, and, indeed, this will be used for the 
long-distance lighting supply, the sections of the alternate- 
current distributing mains being gradually taken over to the 
continuous-current system. At present the Corporation is 
supplying two sets of distributors, one from the alternate- 
current station the other from the new continuous-current 
station. It is ultimately intended to work the alternate- 
current station in the daytime by means of a motor alternator 
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deriving current from the continuous-current mains of the new | boiler plant, capable of raising steam for ordinary purposes 
station. | from coal firing. Moreover, the electricity department will 


Another interesting feature of the arrangements for the new | purchase steam from the dust destructor department, paying 
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works is their combination with a dust destructor plant. Ina | for what it actually uses, and measuring the consumption by 
sense, however, the electricity works are independent of the | the electrical energy generated. We shall refer to this more 
dust destructor plant, since they are provided with separate | particularly in our detailed description of the steam plant 
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arrangements. Thus the electricity committee is in the 
enviable position of having, on the one hand, no responsibility 
for any defects in the steam generating power of the dust 


With regard to the payment for destructor steam, no details 
have yet been arrived at, but we understand it is likely that a 
charge will be made on the basis of so much per unit for al] 
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destructors, and on the other hand, of being able to supply a | current generated with the steam, the price per unit being 
large amount of current to the tramways without being | settled by the price at which the Electricity Department 
responsible for the working of these tramways. can generate it themselves. The payment for tramway 
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supply is based on the sliding scale, from 2d. to a 
ld. unit, according to the consumption, the Id. charge 
coming into force after 800,000 units per annum have 
been consumed. In addition to this charge for consumption, 
there is a rental of 10 per cent. per annum on the outlay on 
the plant. The charges for electric supply to consumers are 
briefly as follows : 44d. per unit, with a minimum charge of 
£2 per annum, for current consumed for lighting, when 
charged by meter. For any quantity for motors, cooking 
apparatus, &c., when the power exceeds one kilowatt, when 
charged by meter, 3d. per unit, or where the consuming 
devices are used for three or more hours per day, 2d. per unit. 
In addition to these charges, there are meter rentals varying 
from 2s. per quarter upwards. 

The principal contractor for the new works is the British 
Insulated Wire Co. (Limited), of Prescot, who have supplied 
and erected the engine room plant, batteries, switchboards, 
condensing and cooling plant and the overhead equipment of 
the tramway system. We give below a list of the contractors, 
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sub-contractors, and manufacturers connected with these new: 
works :— ái 
Equipment of power station and 


tramways British Insulated Wire Co. 


° Yates and Thom. 
Boilers bes sar Xie da ee Babcock Wilcox. 
Superheater iiciccroscevsesecsecsoseoss J. Musgrave and Sons. 
Refuse destructors ................. Beaman and Deas. 


Condenser plant and cooling tower Klein Engineering Co. 


Steam engines . 2 Willans and Robinson. 

y -. OEE e Mather and Platt. 
Balancer set and booster General Electric Co. (London). 
Buitehboartd srir inarrit Veritys. 


Higginbottom and Mannock. 

J. Gibbs and Son. 

British Insulated Wire Co. 

Chloride Electrical Storage Syndicate. 
John Spencer (Limited). 

Electric Tramways Equipment Co. 


Overhead traveller : 
Electric ventilating fans 
Cables UDUUUUU—— . 


Poles and Brackets 
Trolley wire insulators, &c. .. ...... 


„ „„ „ „„ „„%„„%%%„„% „ „„ „4% 


Car equipment ............. 5 rn British Thomson-Houston Co. 
996% ˙ mm ³ĩ˙ ¹ w. ͤ =--. Brush Electrical Engineering Co. 
QUod. . ²˙ 9 h tes sesnconsicauses J. G. Brill Co. 

W h mA¹· i Leeds Steel Works Co. 

Track special work .................. Askham Bros. and Wilson. 
Street Arc Lamps ee. P. R. Jackson and Co. 


System of Generation and Supply.— The system adopted 
for ihe new electric generating station and for the ordinary 


479 
supply is the three-wire continuous-current system with 
batteries. All the generators, as well as the battery, are 
placed on the outer mains at about 500 volts, the balancing of 
the sections being effected wholly by means of the balaneing 
dynamos direct coupled to the booster. The tramways, of course, 
are worked from the continuous-current generators at about 
550 volts, the batteries not being used for the tramway load. 


Steam Generation Equipment.—It will be seen from the 
accompanying plan of the new power station that the steam 
generating arrangements are in two departments. Adjoining 
the electricity works are the dust destructors, while in another 
part of the buildings are the Lancashire boilers for the main 
steam supply. The dust destructor installation consists of 
two sets of Beaman and Deas dust.destructor cells, each set 
having a combustion chamber common to both cells, as is 
usual in this type of destructor. The hot gases from each 
pair of cells are carried through the flues of one of the 
Babcock- Wilcox water-tube boilers, which is also arranged for 
independent coal firing by means of a grate placed behind the 
destructor cells. After passing through the Babcock-Witcox 
boilers, the destructor gases are carried through a furnace 
economiser. The cells are worked by forced draught produced 
by a high-pressure centrifugal fan. A special feature in 
connection with this installation will be provided by the 
arrangements that are being made to elevate the refuse to 
the charging platform. Owing to the peculiarities of the 
site, it was found impossible to arrange for the usual inclined 
approach road. Specially designed and constructed bucket 
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elevators are, therefore, beiog supplied, one set to each pair 
of cells, by which the refuse will be raised to the necessary 


| height; and delivered into a storage hopper opening imme- 


diately above the charging door of the cel’ The elevators, 
fan for forced draught, and the gearing of the economisers 


| will be driven by electric motors. Whilst only two pairs 


of cells and two boilers are at present installed, all arrange- 
ments are made for the addition of a third pair of cells 
and a third boiler at any time. The two pairs will be 
more than sufficient for the amount of refuse at present 
available if worked continuously. The provision for the 
third pair of cells and third boiler is made, not merely in 
view of the natural development & the town, but also in order 
‘that, if considered at any time desirable, the destruction of 
the refuse can be concentrated in less than a 24 hours’ day, 
with a view of utilising the power available more completely. 
It is proposed to clear the town refuse by means of electrically- 
driven refuse carts, run on the trolley system during the night. 
These will be run into the yard, and will discharge direct to 
the destructors. » É 7 
The other steam department is equipped with two Lanca- 
shire boilers by Messrs. Yates and Thom... These .are hand- 
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fired, and work at the same pressure as the Babcock boilers, 
viz., 150lb. per square inch. The rear ends of the internal 
flues are fitted with Musgrave superheaters, shown in an 
accompanying illustration, The furnace gases, after traversing 
the internal flues, pass through the superheater, and then 
through the split flue to the external flues. The steam from 
the standpipe is carried to a junction where, by means of stop 
valves, it may be passed direct to the steam range or first 
through the superheater, and by adjusting the opening of 
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EXTBRIOR OF WORKS, 


this stop valve it is possible to have any desirable admixture 
of superheated and ordinary saturated steam. It is anticipated 
that the superheaters will produce about 120deg. of superheat, 
but such & high temperature is scarcely necessary for ordinary 
work, and sufficiently dry steam will be obtained by admixing 
superheated steam and saturated steam, passing direct from 
the boilers. We may add that the superheaters are so 
arranged with respect to the engine house that the switch- 
board attendant, by passing through a doorway, can easily 
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take the temperature readings on the superheater ther- 
mometers, The steampipe arrangements for the Lancashire 
boilers are shown in an accompanying illustration. 

Machinery Room.—The machinery room is a lofty and 
well-arranged building, capable of housing 2,000 m.r., the 
maximum power that it is expected will be required for these 
works, At present the generating plant aggregates about 
400 kilowatts, and is divided among four direct-coupled steam 
4ynamos. Two of these generators consist of Willans engines 


of the 8 P type direct coupled to Mather and Platt continuous- 
current railway generators, capable of developing 220 kilo- 
watts at 550 volts. The normal load of the engines is 
280 B. H. P., and they are capable of carrying an emergency 
overload of 25 per cent. for a short period. They are provided 
with rather heavier flywheels than is usually adopted by the 
makers, the larger engines having each & flywheel of 8 tons 
weight. The smaller sets, two in number, consist of 8 O 
Willans engines, direct coupled to Mather and Platt dynamos 
having an output of 225 amperes at 500 volts when running 


TRACK POINTS, 


at 450 revolutions per minute. The full load of these engines 
is 180 1. u. P., and the emergency load 220 1. . P., the flywheel 
on each set being 43 tons in weight. The multipolar gene- 
rators are all shunt-wound, and are provided with carbon 
brushes. 
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The condensing equipment consists of a Wheeler surface 
condenser capable of condensing 8, OOOlb. of steam per hour. 
The circulating water for the condenser is cooled by means of 
a Klein cooling tower, erected near the power station main 
building. A view of this tower is shown in one of our illus- 
trations, and another illustration gives a scale drawing of the 
arrangement of the condensing plant. The condenser is 


mounted on the top of independent steam-driven circulating 
and air pumps. The circulating water is forced through the 
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4ondenser to a height of about 23ft. to one of Klein's chimney 
4oolers, and after having passed this cooler is drawn in again 
by the circulating pump and forced through the condenser, 
ihe same water being used over and over again. The cooler 
works on the chimney principle, i. e., it is enclosed in a high 
iower where the difference of the temperature inside and 
-outside of the tower, or the difference of specific weight of the 
air inside and outside produces a sufficient draught through 
the cooler to enable fans to be dispensed with. This feature 
of the cooler is specially advantageous in this and similar 
cases where there is considerable distance between the 
condensing plant and cooler; as the driving of fans, the 
attention they require and the power aborbed by them are a 
decided objection to their use. The vapour also escaping 
from the cooler is carried away at a conaiderable height, so 
that it cannot be any nuisance to the neighbourhood, and 
there is no possibility of any water being lost by the current 
of air passing through the cooler. Great attention had to be 
paid to filtering the oil from the condensed steam to be used 
as boiler feed water, and a novelty in connection with this 
condensing plant has been introduced by the Klein 
Engineering Co. (Limited) by adopting an oil separator 
between condenser and engine. The separator works on the 
principle of an ordinary water and steam separator, viz., that 
the heavier particles of steam, such as oil and water, are not 
able to follow a sudden change of direction, and that they fall 
out of the steam current by a sudden check of velocity. In 
the separator used for St. Helens this principle is carried out 
in fixing vertical bars at right-angles to the current of steam, 
and at the same time increasing the area of pipes and changing 
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THE New TROLLEY CAR AND THE OLD STE 


the direction of steam so that the oil particles run along the 
vertical bars to the bottom of separator and an oil pump 
-continually removes the oil out of the vacuum. The advantage 
of this system is that not only the feed water is kept pure 
from oil, but also the tubes of the condenser, the cooling 
surface of which is in this way always kept efficient. The 
separator at the same time does not require any attention 
whatever, and if the dimensions are only properly fixed, it is 
-absolutely reliable. 

A small booster plant, of 16 kilowatt capacity, has been erected 
in the machinery room by the General Electric Co., of London. 
"This plant consists of & direct-coupled booster and balancer, 
ihe armature in each being in two halves. The maximum 
load in each half of the balancer is 34 amperes at 235 volts, 
-and in each half of the booster 200 amperes at 40 volts. By 
means of a series parallel switch these halves may be con- 
-nected either in series or in parallel giving a maximum output 
-of 200 amperes at 80 volts. The whole of the regulation and 
-charging is effected by means of this set. 

Traversing the entire length of the machinery room is a 
10-ton travelling crane by Messrs. Higginbottom and Mannock, 
of Manchester. The crane is worked by hand from the plat- 
forms on the crane. ,We may here mention that the lofty 
machinery room is well ventilated by means of two Gibbs 
electric fans, one at each end of the room. 


Switchboard.—The switchboard is constructed on a gallery 
-atYone end of the machinery room to which it forms an 


imposing addition. The arrangements of the board are best 
explained by the accompanying drawings. 

The switchboard consists of panels of marble mounted on 
an iron frame. It is divided into two portions, one being the 
traction and the other the lighting board. The traction board 
consists of four machine panels with two spares, one feeder 
panel and Board of Trade panel. Upon each dynamo panel two 
sets of double pole switches are fixed, which are interlocked 
to remove the possibility of the same machine being switched 
on to both the traction and the lighting circuits at the same 
time. The dynamo panel also contains an automatic circuit 
breaker, a lightning arrester and the necessary instruments. 
Upon the traction feeder panels massive positive and negative 
‘bus bars and the necessary instruments are fixed. The 
Board of Trade panel contains recording voltmeter, leakage 
recorders, &c. The lighting switchboard is arranged for six 
machines and six feeders, and contains positive, negative and 
middle boards, and also a battery panel. The positive and 
negavive boards are arranged with an upper and lower 'bus 
bar, and all the necessary instruments and feeder switches. 
The middle board includes a bus bar and instruments, and 
also starting and controlling switches for the balancer. All 
the instruments throughout both on the traction and lighting 
boards are of the Weston type, with the exception of the 
recording instruments, which were made by Messrs. Elliot Bros. 
The arrangement of the battery panels, combined with the 
booster, calls for especial note. The booster is connected to 
a switch, which couples the two halves of the armature either 
in series or parallel; this combination is again coupled 
through a reversing switch in series with the main charge 
or discharge circuit of the batteries at one end only. No 
regulating cells are provided, the intention being to use the 
booster either positively in the charge or negatively in the 
discharge of the battery, thus equalising the condition of 
the cells which will always be in the same state of 
charge. The switchboard was constructed by Veritys, and 
was erected and connected up by the British Insulated 
Wire Co. 

Battery Room.—Within the battery room are erected 250 
chloride cells, each cell having 11 plates in a glass box con- 
tained ina leaden case. The battery is capable of discharging 
at the rate of 100 amperes for one hour without the potential 
falling below 1°85 volts per cell at that discharge rate. The 
battery, as we have already stated, is used entire without 
shifting contacts at the end cells. There are two permanent 
connections at the extreme end cells, and a short connection 
can be made at the middle cell when it is desired to put the 
battery on to the neutral wire. Thus there are only three 
cables led into the battery room and there is no switchboard. 
A simpler and more effective battery room it would be difficult 
to find. 

Underground Mains.—The system is fed by three feeders of 
two single cables, each with a copper section of 0°75 sq.-in., 
0:5 sq.-in., and 0:5 sq.-in. respectively, the total length of the 
feeders being about two miles or four miles of cable. The 
distributors consist of three single cables, the sections of the 
outers chiefly used being 02 sq.-in., 0°15 sq.-in., and 0:1 sq.-in., 
there being, in all, about six miles of run, or 18 miles of cable. 
All eables, both feeders, distributors, and pilot wires are of the 
British Insulated Wire Co.’s manufacture, and insulated with 
impregnated paper and lead covered; they are laid in stone- 
ware troughs and filled in solid with compound on this 
company’s solid system. 

Track.—The track is laid with 95lb. rails in 45ft. lengths. 
The special work, together with the steel tie rods and fish 
bolts, has been carried out by Messrs. Askham Bros. and 
Wilson, of Sheffield, and a very interesting feature of this 
work is the construction of the fan at the entrance to the car 
sheds. By-the-way, the doorway leading into this spacious 
structure seems quite inadequate to the size of the sheds and 
to the number of cars to be got in and out; and Messrs. 
Askham Bros. and Wilson have certainly made the best of a 
very difficult piece of work in laying down the special work at 
this point. 

Overhead Equipment of Tramways.—The two lines which 
have been electrically equipped run from the centre of the 
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town, one to the neighbouring town of Prescot, a distance of 


about four miles, and the other to a suburb, Denton's 


Green, about three miles from the town. The track: is 
for the most part single with turn-outs. The chief 
gradients to be contended with on the tramway route are 
two hills, one 1 in 14, 1 mile long, and the other 1 in 16, 
600 yards long, the sharpest curve being about 28ft. radius. 
The steel trolley poles, which are erected about 40 yards 
apart, are made in two sections and are of two sizes: (l) 
31ft. long, with butts Gin. diameter, Jin. thick; (2) 81ft. long, 
with butts 8in. diameter, and gin. thick. The lighter pole 
weighs 920lb., and the heavier one 1,285lb. The bracket arms 
are in varying lengths, from 8ft. to 16ft., the outside diameter 
of the steel tubes being 23in., and the ornamental scroll work 
is of iron. About 50 of the poles have been fitted with swan 
necks to carry arc lamps for publie lighting and also small 
incandescent lamp brackets. The poles and brackets have 
been manufactured by John Spencer (Limited), of Wednes- 
bury. A considerable portion of the trolley line is carried on 
span wires, which consist of seven strands of No. 10 
galvanised steel wire; and guard wires, where such are 
necessary, are of three strands of a similar wire. The line is 
divided into half-mile sections by cast-iron section pillars, 
which are fitted with combined cut-outs and switches, 
lightning arresters and telephone connections mounted on a 
marble base. The trolley wires are double throughout, and 
consist of hard drawn copper 0°325in. diameter. The trolley 
wire insulators and suspension equipment generally has been 
manufactured by the Electric Tramways Equipment Co., 
Birmingham, the insulation used being the ** Verus" insula- 
tion. Pilot and telephone wires, No. 12 S.W.G. copper wires, 
are carried on porcelain insulators fixed on the top of the 
trolley poles. 

A feeder wire 0 Ain. diameter has also been taken overhead 
and suspended on one side of the trolley wires from St. Helens 
to a point on the Prescot line, about two miles from the power 


station, where à battery sub-station will be erected containing 
a battery of 250 cells with switchboard and booster complete, 
It should be especially noted that the whole of the overhead 
equipment is entirely of English manufacture, and has been 
erected by the British Insulated Wire Co.'s engineers. . The 
feeder cables, of which there are two positive and 
one return from the power station to the track, are of 
the same company’s manufacture, lead covered, with 
impregnated paper insulation, and they are laid on that 
company’s patent solid system in earthenware troughing filled 
in with compound. It has been decided to immediately 
extend the electric tramways to Peasley Cross and Haydock 
which will make an additional length of about seven miles, this 
work is already in progress; the remaining proposed exten- 
sions will bring up the total length of track to about 20 miles. 

Cars.—There are eight cars running on this line, these 
being double deck cars capable of carrying 58 passengers, the 
wheel frames being rigid on four wheels, with 6ft. centres. 
The under frames and electrical equipment of the cars, 
including two 25 n.r. motors per car and the controllers, were 
supplied by the British Thomson-Houston Co. The car 
bodies were built at the Brush Company's works at Lough- 
borough. There are, however, eight further bogie cars on 
order for immediate delivery. The trolley arms are 18ft. long 
with swivel heads, and are adjusted to an 18lb. to 20lb. lift. 

In conclusion, we have much pleasure is acknowledging our 
indebtedness and in expressing our thanks to Mr. J. S. Highfield, 
the electrical engineer to the Corporation of St. Helens, for 
the great asssistance he rendered us during our recent visit to 
the works, and in the preparation of this description. Our 
thanks are also extended to Mr. E. N. Hollingworth, the chief 
assistant-engineer, to whom we are indebted for the photo- 
graphs which are included among our illustrations. Finally, 
our thanks are due to the contractors and sub-contractors for 
a considerable portion of the information contained in this 
article. 


HULL CORPORATION ELECTRIC TRAMWAYS. 


Those who have read the remarks made by Mr. A. S. Barnard, 
the electrical engineer to the city of Hull, in the recent 
discussion on combined lighting and traction stations at the 
meeting of the Municipal Electrical Association, will already 
know that the Hull tramways are supplied from their own 
generating station in spite of the fact that the Corporation 
has already erected two electric light stations in the city. 
While it cannot be denied that in certain circumstances 
a combined station will effect a saving both in capital 
expenditure and in working costs, an entirely different set of 
conditions may arise when the electric lighting station is 
already in existence and its site does not happen to be an ideal 
one for the network of tramways in question. Such appears 
to have been the case in Hull, for, alternative tenders having 
been invited for systems in which current was to be generated 


at the recently-built Sculcoates-lane lighting station or at a 


proposed new station in a central position for the tramway 
network, the latter proved to be the more economical. 

Before giving a description of the line and the power 
station it will be well to give a few historical notes, in accord- 
ance with our usual custom. Horse tramways have been 
running in Hull for many years, and in 1895, when the 
Corporation bought up the lines, the company, who were the 
vendors, had been in liquidation a few years, and their 21 
years' tenure had already expired in the case of some lines. 
412,500 was paid for the old lines, the rolling stock not being 
bought ; the value of the existing ear sheds probably repre- 
sented half this sum. It was then decided to relay the lines 
(which in most cases has meant both widening the streets and 
repaving their entire width) and to use electric propulsion. 
In the meantime the lines were let to & contractor for £100 
per annum, he taking over the old rolling stock of the tram- 
way company, and handing back the lines one by one to the 
Corporation as soon as it was ready to take them over and 


reconstruct them. Two lines are stil being run with horse 
traction under this agreement. 

As is seen in the map, when all the lines have been 
completed, the city of Hull will possess an extensive electric 
tramway system. Two lines—in Anlaby-road and Hessle- 
road—were opened on Wednesday last week, and the 
Holderness-road line is in process of construction. Each 
of the two sections already opened is about two miles long, 
and the complete network will be ten miles in length. The 
permanent way will ultimately be double track throughout, 
except for a length of about half a mile in the narrower 
streets within the docks, and a length of about 80 yards 
immediately adjoining the junction of the Hessle-road route 
with the Anlaby-road route. The latter occurs very inoppor- 
tunely, and has necessitated the use of signals, which are 
worked from a five-lever box at the station gates. The signal 
here will be made to interlock with the frog. There is a 
further short temporary length of single line on the Anlaby- 
road, but this will be doubled as soon as certain property 
necessary for the widening of the road has been purchased. 

The rails are 94lb. girder rails with centre groove, as seen 
in the figure, and are in 60ft. lengths. They have been 
rolled by the Société Anonyme des Aciéries d'Angleur, Liege. 
The object of adopting & centre groove is, firstly, to secure 
even wear on both sides of the rails, avoiding the projecting 
lip which is often such a serious annoyance to other traffic in 
worn rails; secondly, to give continuous support to the car 
wheels when passing the rail joints (which are splayed) and 
when passing points and crossings; and thirdly, to increase 
the wearing surface of the head. The gauge is standard. 
The rails are laid upon continuous stringers of creosoted 
redwood 4in. by 7in.; the concrete foundation of the paving 
is carried down under these stringers; and the rails are 


bolted down at intervals of 8ft. 6in. to the under side of this 


THE ELECTRICIAN, JULY 28, 1899. - 483: 


concrete. .. In laying the permanent way, after the excavation | rigid support afforded by the stringers will prolong the life of 
was complete, the stringers were packed up on bricks at the | the rails, and will also mitigate the harshness observable in 
proper level, clamped tight up under the rails, and secured to | running on heavy girder rails laid direct upon concrete. 
them by dogs. The holding down bolts and washers were | Whether it be due to the splayed joints, to the use of; 
placed loosely in position, and after the rails were carefully ! longitudinal sleepers, or to the two in combination, the cars 
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lined up, the foundation concrete was put in, special care | do run with exceptional smoothness at present, even taking 
being taken to pack it tight under the stringers. After a | into consideration the newness of the line. This type of 
sufficient time had elapsed for the concrete to set, the holding | permanent way must, however, have been considerably more 
down bolts were tightened up. It is expected that the non- | expensive than that ordinarily employed, and it is to be hoped 


Digitized by Google 


484 THE ELECTRICIAN, JULY 28, 1899. 


that its cost will be justified by an increased life and a reduced | The wood is for the most part Jarrah and Karri, but, where 
maintenance charge. the traffic is lighter, some Baltic redwood is being used. Part 

. The carriage-ways throughout the whole length of the tram- | of the latter is Haskinized, but the greater part is creosoted. 
way routes are being paved with wood from kerb to kerb. The hardwood has been imported to Hull direct in planks, 
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and is being sawn into blocks by a local firm. The blocks are | plate-laying, and that the remainder of the roadwork should 
4jin. deep, and are laid on a bed of cement concrete "in. tl i kt, | be executed by contract. The contractor for the Hessle and 
faced with fine cement in the usual manner. It was origiz ally | Anlaby.roads, however, got into financial difficulties when 
intended that the city engineei's staff should execute the about a fourth of the work was done, and it was completed by 
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the city engineer's staff, who are now also carrying out the 
works on the Holderness-road route. 

Two Neptune bonds of Messrs. Felten and Guilleaume's 
make, each 0:25 sq. in. section, are employed at the rail 
joints, and the rails are cross bonded at every third joint with 
0-166 sq. in. copper. On the single track sections the rails are 

triple bonded. The lines are practically level, and there are no 
serious curves. With the exception of one 26ft. radius leading | 
into the car shed, the sharpest is at the junction of the Anlaby 
and Hessle -road lines, shown in our illustrations. At this 
point is also the only example of the least complication or 
unsightliness in the overhead construction. 

The overhead work has been carried out by Messrs. Siemens 
Bros. and Co., who are the chief contractors for the whole 
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systém. Centre poles presenting a particularly handsome 
appearance are used on the greater part of the Anlaby-road 
line, while side poles, placed inside the curb, are most in 
evidence in Hessle-road. These poles were supplied by Messrs. 
Russell and Sons, of Wednesbury, the scroll work being, we 
believe, designed by Mr. White, the city engineer. . They are 
all single wrought iron tubes, not telescoped. It will be 
necessary, no doubt, to employ span-wires for the line running 
down Whitefriargate and Silver-street, both extremely 
narrow thoroughfares, but they will be avoided as much as 
possible. The trolley wire is of hard drawn copper, of 
circular section, 0:824in dia. (No. 0 S. W. G.). Unfortunately 
it has been necessary to erect guard wires parallel to the 
trolley wires, for almost their entire length, owing to the 
frequent crossing of telegraph and telephone lines. These 
guard wires are three in number on the centre poles, and two 
where side poles are used. At present the guard wire is 


insulated, but it-is to be earthed by Major Cardew’s instrüc- 
tions. The guard wires are of No. 8 B. W. G. galvanised: steel. 
A part of the overhead material was supplied to Messrs. 
Siemens by the Ohio Brass Co., whose agents here are 
Messrs. Macartney, McElroy and Co., of Westminster. 

The line is divided approximately into half-mile séctions 
by section insulators, and it is fed from the usual cast-iron 
pillar section boxes. Connection between the sections is 
made by switch fases mounted on a marble board within the 
pillar. Fach pillar has its own feeder running back to the 
power-house, the feeder being connected to the line through 
& switch and a Garton-Daniels lightning arrester. The latter 
offers a spark gap between carbon points, one of which is 
withdrawn by a solenoid and plunger movement as soon as 
the dynamo current follows the discharge. All the feeders 
up to the present have a sectional area of 0-21 sq. in. They 
have Siemens’ jute and compound insulation, are lead covered, 
ana drawn into Doulton ducts, with a cast-iron disconnecting 
box every 100 yards. The rails of the two lines are each fed 
at one point only, in each case a few hundred yards from the 
station, by 0°75 sq. in. cable. 

The Board of Trade pilot wire to the terminal point of each 
line is looped into each of the section boxes mentioned above, 
in which an earthed terminal is also provided. This is to 
facilitate the localisation of any abnormal drop of potential 


CENTRE PoLE CONSTRUCTION AND LEVEL Cao In ANLABY RoaD. 


in ‘the rails, by enabling separate tests to be made of the 
different half-mile sections, The pilot wires form part of an 
air space cable which also contains pairs of conductors for the 
telephone circuits, the whole being lead covered and drawn 
into a separate duct of the feeder conduits. Two or more sets 
of telephone apparatus are to be provided at convenient places 
of call on each route, which will thus be placed in communi- 
cation with the power station. 

In the work in progress in Holderness- road, the line will 
have to pass under a rather low railway bridge, and, on the 
lines which have not yet been commenced, variations from the 
ordinary overhead construction will have to be made at a 
drawbridge over the river Hull, and a bascule bridge over & 
lock at Whitefriar-gate. 

We give a plan and sectional elevation of the power house, 
and also a photographic view of the interior of the engine 
room. The boilers are of the Lancashire type made by 
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Messrs. E. Danks and Co. They are four in number, each 
rated at 360 R..; 30ft. long, diameter of shell 8ft., and 
diameter of flues 3ft. 2in.; the eleventh ring tapering to 
At. in. The shells are of Siemens Martin mild steel and 
are Sin. thick, flues Jin. thick, ends zin. thick. The shells 
are formed of eight rings of one plate each, and each of the 
two flues is formed of twelve sections. Each flue contains 
five solid welded cross conical tubes, part placed vertically 
and part diagonally. Boiler pressure 150lb. per square inch. 
The boilers are fitted with Vicars mechanical stokers, and a 
conveyor will be added if necessary, but this is hardly likely 
as no more than three boilers are likely to be required 
simultaneously, and the one attendant who is necessary can 
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PLAN AND ELEVATION OF Motor-DRIVEN PUMPS. 


easily keep their six hoppers supplied. There is nothing 
unusual about the boiler fittings, which include a dead 
weight safety valve, and a high-steam and low-water alarm 
for each boiler. An electrically-driven three-throw pump, 
by Messrs. J. and H. Gwynne and Thomas Parker (Limited) 
supplies feed water from the town mains. The motor is a 
9 R. p. open-type bipolar machine, and an enclosed 44 R. p. 
Parker motor drives the stokers and the economiser scrapers. 
This set runs normally at 700 revolutions per minute on the 
500 volt circuit, but the speed can be varied from 500 to 


800 revolutions by means of main and shunt resistances. | 600 revolutions on a 200 volt circuit. 
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Thus the totalfrange of speed of this pumping set is 250 to 
800 revolutions per minute. The pump is capable of 
delivering 1,700 gallons of water per hour against a pressure 
In addition to this.set there is & 


of 150lbs. per square inch. 
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ELEVATION AND Part SECTION OF BELLISS ENGINE. 


hot-well pump, consisting of a 14 H. p. shunt motor, coupled to 
a three-throw pump, capa le of delivering 1,700 gallons per 
hour against & head of 25 feet. This set runs at from 700 
to 1,200 revolutions on a 500 volt circuit, or from 850 to 


TRANSVERSE SECTION OF BELLISS ENGINE 


The Green econo- 


The motor can also be put on the 220 volt circuit, bringing | miser has 256 pipes arranged in two groups and about 
the speed down to from 250 to 400 revolutions per minute. 2,618 sq. ft. of heating surface, The steam pipes from the 
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boiler feed into one main which is not duplicated. These, 
as well as the 12in. water mains between the dock and the 
condenser, have been supplied by Messrs. Rose, Downs and 
Thompson, of Hull. The same firm are also supplying a 
water softener and feed-water filter. 


Section OF RAIL. One-fourth Scale. 


There are to be three steam dynamos, one of which is 
running and the second in course of erection. The Belliss 
engines are three crank compound, developing 470 r.n.». (and 
700 1.u.p. for short periods) at 360 revolutions per minute, 


Scale of Chains 
20 40 


* 3 


8 22 P "or^" 22 


steam air exhauster is fixed on the suction pipe for starting 
the circulating pump. 

The switchboard is of extremely simple design. It will be 
seen from the figure that it is divided into six vertical panels, 
the three on the left being for the dynamos. Each of these 
is fitted with a Kelvin multicellular voltmeter and Weston 
ammeter, to give the voltage of each dynamo and 
the current that it is generating. Below these are two 
switches, one for the line and one for the rail circuit, 
and below this again the usual field rheostats and 
switch, the latter having carbon breaks, and being two-way, 
so as to insert a resistance on breaking the inductive circuit. 
At the bottom of one of the dynamo panels is placed a 


Thomson meter, to measure the units supplied to the 'bus. 
| bars. The two right-hand panels are for the circuits. The 


feeders from the various section boxes are brought to the front 
of the switchboard, but many are paralleled behind the board. 
Thus there are only six line terminals on the front of the 
switchboard, and each of these has its own horizontal switch. 
fuse, single pole switch and ammeter, The ammeter shunts 
and the shunt coil-breaking resistances are at the back of the 
switchboard, the latter being contained in cast-iron boxes. 
Behind one of the panels is a set of links for short-circuiting 
the Thomson meter. There is also a Garton- Daniels lightning 
arrester on the feeder 'bus-bar, in series with which is a 
choking coil. The Board of Trade panel is between the machine 
and feeder panels, and is constructed on the usual lines. Its 
recording ammeters and voltmeters are of Messrs. Elliott's 
make, and are on the moving coil principle with permanent 
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MAP SHOWING COMPLETE ELEcTRIC TRAMWAY SYSTEM. 


and exhausting into a 26 vacuum. The condensing plant is 
not yet in operation, however. The dynamos are Siemens’ 
bipolar make—a very large size for two-pole machines. They 
are compound-wound, have carbon brushes, and are designed 
to furnish 550 amperes at 500-550 volts. A surface condenser, 
by Messrs. Belliss, will be put in. It is of the circular cast 
iron type with gun metal tubes having a cooling surface of 
2,000 sq. ft. Its air and circulating pumps are both driven 
by an enclosed motor, the speed of which can be varied from 
800 to 400 revolutions per minute. The condensing water is 
taken from the dock about 100 yards away, and an Empire“ 


magnets, and the same firm supplied the recording ammeter 
and voltmeters which are fixed on the same panel. The cut- 
out board is on the right, independent of the main switchboard. 
It is fitted with a Siemens’ automatic maximum cut-out (with 
carbon contacts) for each dynamo. 

The cars are not all of the same make. Fifteen have 
been supplied by Messrs. Siemens, and have Brill trucks and 
Milne bodies; another 15 have been supplied by the 
Westinghouse Company, also with Brill trucks, and on these, 


samples of Milnes, Brill, Brash and Preston car bodies are 
mounted. The seating capacity in all cases is 22 inside and 
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29 outside. All the cars are artistically painted cherry red 
and cream colour. Five trailers have also been supplied 
for use when there is extra traffic, the senting capacity of 
these being 22 inside and 80 outside. Each car is provided 
with 12 lamps, of which the two stern lamps are always 
short-circuited. They are connected five in series across the 
500 volt mains. All the cars have roller bearings and wheels 
with centre flanges to suit the grooving in the rails. The 
wheel base is 6ft. The Westinghouse cars and trolley pole, 
and Brill trucks have been so frequently described that it is 
unnecessary to allude to them further. The Siemens enclosed 
motors and trolley pole are similar to those employed at 
Blackburn, illustrated in The Electrician, Vol. XLII, pp. 754 
and 756. The armatures of the motors have toothed cores, 
and are wound with “formed coils, which are said to be 
readily replaceable. The four turns of the field magnets have 
also interchangeable ‘‘ form” wound coils. The magnet cases 
are in two halves hinged together, besides having two 
inspection doors. 

The motor is suspended on its two bearings on the car 
axle, and at its other end by a nose supported through springs 
from the bogey framing in the usual manner. The rated 
output of the motors is 11,000lb. pull at eight miles an hour, 

which pull can be maintained for one hour without excessive 
heating, but at starting a much greater pull can be exerted. 

The gear has a ratio of 4:7 to 1, and is single-reduction, 

enclosed in an oil-tight case. The car wheels are 30in. in 

diameter. The controller has seven forward positions and 
four brake stops. On the first forward stop the motors are 
switched on in series through resistances ; by the fourth stop 
all the resistances are cut-out; the fifth stop connects the 
motors in parallel, with all the resistances in series; and the 
sixth and seventh cut out the resistances. The backward 
positions of the controller short-circuit the motors through 
resistances, and gradually cut out the latter until there is a dead 
short circuit. The usual reversing switch is provided, and within 
the controller is also a commutator for cutting out one motor. 
Within the controller the switching arrangements differ some- 
what from the usual practice, the connections being made by 
carbon-tipped switches actuated by cams on the main con- 
troller. The resistances are built up of spirals of narrow iron 
or German silver strip, the returns being insulated by thin 
asbestos strip. The new Siemens trolley standard and arm 
are very neat in appearance, but it remains to be seen how 
they will behave in practice, as they differ considerably from 
the design adopted by American makers. 
A large car shed, shown in our illustration, affording space 
for nearly 50 cars, has been built in Liverpool-street, a turning 
out of the Hessle-road. This is only furnished with two pits— 
a small one for inspection purposes and a somewhat larger one 
for repairing. Another shed and repairing shop, however, is 
to be built at the end of the Anlaby-road line, where more 
accommodation will be provided, but this is at present 
uncompleted owing to a strike in the building trade. The 
new electric lines in Hull appear to be very popular indeed. 
On the opening day no less than 8,762 paying passengers 
were carried by nine cara without trailers from 5:30 p.m. until 
midnight. 

Our best thanks are due to Mr. A. E. White, the city 
engineer, and to Mr. A. S. Barnard, the city electrical 
engineer, the joint engineers to the tramways, to their 
assistants, Messrs. Bricknell and Clothier, and to Messrs. 
Siemens Bros. and Co., for their courtesy in showing our 
representative all there was to be seen, and furnishing him 
with information on every point. 
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OLDHAM, ASHTON - UNDER - LYNE AND HYDE 


ELECTRIC TRAMWAY. 


The eight miles of electrically-equpped tramway between 
Oldham and Hyde form the first instalment of what will 
ultimately be a very extensive system of electric tramways. 
The line is worked by the Oldham, Ashton-under-Lyne and 
Hyde Electric Tramways Co., and is supplied with power from 
the Ashton Corporation electric supply works, The Board 
of Trade certificate for this line was received on June 12th, 
and the line has been in operation since that date. Following, 
we give a list of the contractors and sub-contractors connected 
with the equipment of this tramway :— 


Entire electrical equipment...... British Thomson-Houston Co. 
Permanent wa eee Dick, Kerr and Co. 

Special track work.................. Askham Bros. and Wilson. 
Overhead equipment............... R. W. Blackwell and Co. 


Cables os reri coo Tur iaaii British Wire Insulated Co. 
Car bodies & Brush Electrical Engineering Co. 
Car trucks . R. W. Blackwell aud Co. 


Track. — The track is of standard gauge, with turn- outs, and 
is laid with 941b. rails in 33ft. lengths, tlie points being made 
by Messrs. Askham Bros. and Wilson. The rails are bonded 
with double Chicago bonds, and cross-bonded in the usual 
manner at frequent intervals. 

Overhead Equipment.—The overhead equipment of this 
line presents no very novel features, being on standard 
American lines. 

Cars.—The cars consist of Brush car bodies mounted on 
Peckham cantilever trucks, and are all of the single deck 
pattern. The cars are 26ft. in length over all, with 17ft. 5in. 
inside the body. Each motor truck is fitted with two G. E. 
90 tramway motors for series-parallel working, and is con- 
trolled by the usual pattern of K.10 Thomson-Houston 
controller. It is intended to equip the entire service, including 
trailers, with electric brakes, which will be operated from the 
controllers, and for this purpose a special pattern of controller 
will shortly be introduced. The equipment at present consists 
of 18 motor cars and 12 trailers, but this is to be considerably 
increased shortly. 

Cables.— There are two feeders for the trolley wire, one 
running to Oldham and the other to Hyde. The Oldham 
feeder is 4l, sq. in. section and the Hyde feeder 4 sq. in. section. 
These feeders feed iato switch pillara at half mile sections. 
There are, in addition, a booster cable of 0:8 sq. in. section, 
together with the usual test and telephone wires. 

Power Station.—As already stated, the poor fur this line is 
obtained from the Ashton Corporation electric supply worke. 
The equipment of this station consists of three direct-coupled 
Browett and Lindley compound engines and two pole dynamo3 
made by Messrs. P. R. Jackson and Co. These engines are 
worked condensing by means of Ledward ejector condensers 
placed under the exhaust beside each engine. Steam for the 
generators is supplied from three Lancashire boilers built by 
the Oldham Boiler Works Co. (Limited). The main gener- 
ators have each a capacity of 550 amperes at 550 volts when 
running on the compound winding for traction, or 680 amperes 
at 440 volts when the series windings are cut out and the 
machines are being used for lighting. In addition to the mam 
generators, there is a balancing set built by Messrs. P. R. 
Jackson and Co., and a tramway booster built by the British 
Thomson-Houston Co. The storage battery equipment of 
these works comprises 240 cells by Messrs. Pritchett and Gold, 
capable of giving 50 amperes for nine hours, and a maximum. 
output of 110 amperes. It may be of interest to state that this 
electric supply station is partly worked by means of Horsfall 
destructors, the gase3 from which are led through tw» multi- 
tubular boilers. 


Conduit Traction for Chicago.— We understand that the 
Chicago Union Traction Co., which is formed by the consoli- 
dation of the North and West side tramway systems, intends 
to seek power to use the conduit system of electric traction 
for some of its lincs, including the large loop line now worked 
on the cable haulage system. ; 
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. and Practical) By Dr. GEORGE GORE. Prioe 10s. 6d., post free. 

ELECTRO.CHEMISTRY. By Dr. GEORGE GORE. Price 2s., post free. 

PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E. KENNELLY 
and H. D. WILKINSON. Price 6s. 6d., post free. 

By 


DRUM ARMATURES AND COMMUTATORS (Theory and Practice). 
F. M. WEYMOUTH. Price 78. 6d. post free. 

THE INCANDESCENT LAMP AND ITS MANUFACTURE. By GILBERT 
8. RAM. Price 7s. 6d., post free. 

A POCKET BOOK OF ELECTRICAL ENGINEERING FORMULZE. By 
W. GEIPELand H. M. KILGoUR. Price 78. 6d. net, post free 78. 9d., abroad 8s. ; 
large-paper edition, 128. 6d., post free. New edition in the press. 


“HE ELECTRICIAN " PRIMERS. In Two Vols. Paper covers, 2s., 


ost free 28. 2d. each; strong cloth 2s. 6d., post free 2s. 9d. each. Single 
rimers 3d., post free 34d. 


WIRELESS TELEGRAPHY: SIGNALLING across SPACE WITHOUT WIRES 
BY ELECTRIC WAVES. By Dr. O. J. LODOB. Enlarged Edition. Price zs. 6d. net. 
A DIGEST OF THE LAW OF ELECTRIC LIGHTING, TRACTION, &c. 
A. C. CURTIS-HAYWARD, B.A. Price 3s. 6d., post free. 
THE MANUFACTURE OF ELECTRIC LIGHT CARBONS. A Practical 
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THE STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS. 
Edited by W. W. BEAUMONT. Price 3s. 6d., post free. . 


FULL CATALOGUE POST FREE ON APPLICATION, 
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THE TELEPHONE.—By Dane Sinciam and F. C. RAPHARL, 

: PRIMARY BATTERIES. —4A work on this subject will shortly be published 
; bringing the theory and practioe of the Primary Battery up to date, 
The book will be fully illustrated. 


‘SECONDARY BATTERIES.—By E. J. Wape. Fully illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 


batteries or accumulators. 


“HE ELECTRICIAN” WIREMAN'S POCKET-BOOK.—Fdited by F. C. 


RAPHAEL. “The Electrician " Company will shortly publish a valuable 
pocket-book for the use of those engaged in wiring work, both external 
and internal, 

THE ELECTRIC ARO.—By Mrs. Arnrox. This work will shortly be 
published, and will contain an historical sketch of the early experi- 
ments on the electric arc, as well as the important resulte of recent 
research 


SPECIAL NOTICE. 


NOW READY.—Vol. XLII. of ‘Tae ErzormiCciaW " bound in 
strong cloth. Price 17s. 6d., post free 188. 6d. Also ready, Cases for 
binding. Price 2s., by post 2s. dd. 

A complete set of the Second Series of THE ELECTRICIAN,” can now be 
supplied. These seta are very scarce, and early application should be made. 


TROLLEY LINE CONSTRUCTION. 


Once again, the rapidity with which electric tramway 
traction is advancing in this country makes it necessary for 
us to devote an unusually large issue of The Electrician almost 
exelusively to this important branch of electrical engineering. 
Amongst other articles this week relating to electric tramways 
will be found fully illustrated descriptions of a number of 
newly-opened electric lines, including the tramways of Kingston- 
upon-Hull, 3t. Helens and Blackpool. Another article describes 
the electric tramway system between Oldham, Ashton-under- 
Lyne and Hyde. It is a subject for much congratulation 
among trolley traction engineers that their favourite system 
is thus making such rapid progress on the tramways 
of the United Kingdom. One of our descriptive articles 
relates to the triumph of the trolley over the tram-horse ; 
a second illustrates its victory over the steam tramway 
locomotive ; while & third article indicates—most striking of 
all!—how it has completely supplanted a rival electrical 
system, viz., the conduit system, much vaunted among those 
who affect to see inherent unsightliness and ineradicable 
danger in the overhead trolley. ‘There are, indeed, as these 
few examples serve to illustrate, many advantages in the 
overhead trolley system for tramways, which not only must 
make it preferable to animal and non-electrical forms of 


mechanical traction—such as the disagreeable steam 
locomotive and that tentative experiment called the 
gas engine car—but also must render it superior 


for general purposes to other existing electrical systems. 
Not that these other electrical systems have no legitimate 
place in the tramways of this country. On the contrary, 
there are special circumstances appertaining to certain 
localities which would directly point to the adoption of the 
conduit or the battery car system in preference to the trolley. 
But these are comparatively rare exceptions. Nevertheless, 
the supercession of the conduit system at Blackpool proves 
nothing with regard to the question of its suitability in 
normal conditions of working; its failure there has been 
brought about by a combination of exceedingly trying local 
conditions. And as to the battery car system, the partial 
successes which have been achieved upon lines which are 
manifestly not equipped in the best possible way point to the 
inference that complete success might be attained if the 
latest improvements in plant and equipment were to be 
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taken advantage of. Perhaps some explanation of the 
scant progress of the battery car is to be found in the 
fact that the most energetic and busy of our electric tramway 
engineers are wedded to the overhead trolley. 

The overhead trolley system is frequently spoken of, and 
criticised, in terms which reveal that it is commonly 
regarded as of one unvarying construction, whereas it is 
capable of considerable variation of structure. Even regarded 
broadly, there are evidently the span-wire, the side-pole 
and the centre-pole bracket construction; while in more 
minute details very great diversity exists. It is important 
to recognise this, not only from the engineering point of 
view but also in regard to esthetic criticism. Those 
who feel horrified at the spectacle of a double line of 
frequent poles, with numerous stranded wires spanning the 
thoroughfares at right angles, need be under no apprehension 
that this is essentially the overhead system.“ Such an idea 
would be as absurd as the notion of the old lady who supposed 
that the “‘aérial flight” at the Crystal Palace—whereon 
pleasure seekers are conveyed in a small vehicle suspended 
from an overhead rope—was what is meant by the over- 
head trolley. Local authorities and other responsible 
persons who fear to adopt the span-wire system, may 
discover all the esthetic amenities they require in the 
possibilities of the bracket-and-pole arrangements. Let such 
consider what has been achieved on the promenade at Blackpool, 
for instance, where the trolley pole construction is a positive 
adornment. Engineers, however, must regard the question 
not alone on esthetic grounds ; for them the details of trolley 
construction present numerous other problems. Among 
many engineers, especially those who have acquired experience 
largely in America, there is a decided preference for the span- 
wire method of suspending the trolley wire, and for the centre 
instead of the side trolley. The flexibility and smoothness of 
running which diminish wear and tear on the span-wire 
system are obtainable, however, on brackets, if these are 
fitted with a fiddle-bow suspension for the wire insu- 
lator. Beyond doubt, a rigid support for the trolley 
wire leads to rapid destruction at the ears, and intro- 
duces an element of risk in the liability of the wire 
to fall if it is not frequently inspected and kept in order. 
Some engineers, however, object to the fiddle-bow suspension, 
on the ground that it is an additional complication which 
diminishes the artistic beauty and increases the cost of the 
pole. Mr. Quin, for example, has not adopted it at Black- 
pool, while at St. Helens it has found great favour in the 
eyes of Mr. HicgrigLp. For ourselves, we are inclined to 
believe that in the greater number of tramways the flexible 
suspension would be preferable, although where simplicity of 
construction is specially desired it might be dispensed with. 

Another element of trolley construction, about which there 
is much difference of opinion, is the trolley arm. Standard 
American practice is represented by a comparatively short 
arm, which always trails exactly over the centre of the track. 
As an extreme departure from this, we have the long arm 
employed on the Dickinson side-trolley system, in the use of 

which, on a track abounding with curves, the arm performs 
wonderful leaps from side to side of -the car, and may even 
travel a considerable distance almost at right angles to 
the car. We cannot regard this species of construction 
as being elegant in itself, but undoubtedly it sometimes 
obviates very inelegant work on the overhead equip- 
ment. For example, a curve equipped with a strictly 
central trolley will generally be an unsightly affair of 
pull-over wires and frogs ; but the same curve equipped on 
the side-trolley system need have no other erial construction 
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than is used on a straight length of track. On the other 
hand, where the tramway consists of something more than a 
single length of double or single track, with few, if any, 
branch lines, but it is complicated with crossing lines—as is 
common in American cities, and as would be the case were 
any British city thoroughly provided with tramways - it would 
seem undesirable that the trolley arms should have so wide 
a sweep over the street. Undoubtedly a trolley car is less 
liable to foul another car or any top-heavy vehicle passing 
near it, if the trolley arm is short and always trails not far 
from the centre line. Moreover, with this construction the 
risk of jumping the trolley wire is a minimum, and the trolley 
wheels need not be so deeply grooved, and would, therefore, 
wear the trolley wire less rapidly. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier p'Arsx.] 


A New Vacuum Dhenomenon.—L. Fomm has observed a 
curious phenomenon when a vacuum tube is provided with 
two external electrodes in the shape of rings of thin wire 
surrounding the ends of a long thin tube. As exhaustion 
proceeds the well-known succession of phenomena is observed : 
spark discharge, positive and negative light, formation of 
dark space, and stratification of the positive light. Then blue 
rings appear, concentric with the wire rings, and enclosing pat- 
ches of positive light, which gradually disappear until the blue 
light fills the whole cross section. As the pressure diminishes 
still further the blue light detaches itself from the glass walls, 
and expands laterally while contracting in the plane of the 
rings, until a greenish-blue beam is formed proceeding in the 
direction of the other ring, but always perpendicular to the 
plane of the generating ring, whatever be the orientation of 
that ring with respect to the axis of the tube. The greyish- 
blue beam has all the properties of cathode rays, though its 
generation must necessarily be a very different process from 
that of the cathode rays. It produces vivid phosphorescence 
where it impinges upon the glass wall, sets in motion a little 
paddle wheel mounted in its path, and is deflected by a 
magnet, the centre of rotation being the geometrical centre of 
the ring. 

[L. Fomm, Wicd. Ann, No. 7, 1899.] 


Wehnelt’s Interrupter.—A. Voller and B. Walter point out 
that the spectroscopic analysis of the spark produced in the 
Wehnelt interrupter at break gives some valuable hints as to 
the nature of the process of interruption. The red colour of 
the spark suggested to the authors the presence of an excess 
of hydrogen vapour, and an analysis of the vapour disengaged 
at the anode proved, in fact, that its amount was 24 
times the normal amount demanded by Faraday’s law. 
The hydrogen lines are very clearly evident in the 
spectrum. Platinum lines are also distinctly visible, 
and very pure and intense spectra of other metals 
may be produced by putting them in place of the platinum, 
and especially by reversing the ordinary action of the cell and 
making them cathodes. The presence of the hydrogen and of 
the sodium lines is not a disadvantage, as these are easily 
located and serve as lines of reference. By choosing a suit- 
able electrolyte, the rapid disintegration of the majority of 
metals can be avoided. It should also be borne in mind that 
the spectrum lines of a metal may be obtained in two different 
ways with the same induction coil, by putting the cell either in 
the primary or the secondary circuit. 

[VOLLER and WALTER, Wied. Ann., No. 7, 1899.] 


Action of Coherers. — The formation of connecting chains of 
particles in a coherer has been demonstrated in a simple 
manner by T. Sundorph. He attaches two metallic rods to a 
horizontal glass plate, with a distance of a few millimeters 
between them, and fills up the gap with a thin layer of 
powdered nickel or iron. He then imparts conductivity to 
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the layer by means of sparking or by repeated short- 


circuiting. When that is done he removes the greater part 
of the metallic powder by means of a feeble magnet. 
What remains forms a set of rows of particles cohering 
lightly. If the magnet is too strong, these rows are 
broken up. The fact that the higher conductivity may be 
produced by short-circuiting suggests that the E.M.F. due to 
the break of the short-circuit produces sparking in the powder, 
which welds the particles together. On tapping the powder 
very gently, the high conductivity is reduced to a certain 
extent by the partial breaking up of the connecting links. 
Dut this may be remedied by diminishing the resistance in 
the remainder of the circuit. The fact that heating destroys 
the conductivity, while cooling does not, is explained by the 
author on the ground of the longitudinal pressure which 
breaks the heated rods, while they withstand a tension 
produced by cooling. 
[T. SunporPH, Wied. Ann., No. 7, 1899.] 


Cathode Rays. A. Wehnelt has endeavoured to obtain a 
true explanation of the contradictory results obtained with 
regard to the shadows cast by cathode rays. He finds that 
the cathode rays which issue from the cathode in a direction 
normal to its surface cross each other freely, and do not 
mutually influence each other’s direction. They, therefore, 
produced reversed shadows of intervening obstacles. The 
upright shadows occasionally met with are due to another 
class of rays, which run parallel to the axis of the tube. The 
difference between the two classes of rays is brought out 


clearly by mounting a chalk screen S (see diagram) in a 
position nearly parallel to the axis of the tube. A glass rod 9, 
capable of turning about the shaft A, casts a shadow of the 
shape shown at B,, D,, B,, according to the kind of beam in 
it is inserted. The cathode rays cross at the point p. 
[WEHNELT, Wicd. Ann., No. 7, 1899.] 


Electrical Measurements.—In the Phil. Mag. of January, 
1898, H. A. Rowland described some 80 different methods of 
measuring self-inductance, mutual inductance, capacity, and 
other electrical quantities. The same author has since, in 
conjunction with T. D. Penniman, carried out experiments 
with the view of testing the methods numbered 8, 6, 9, 12, 
25 and 26. The authors find that the methods for 
the absolute determination of self-inductance and capa- 
city do not give as concordant results as could be 
wished, irregularities being introduced by the variation 
of the periods of the electric currents used. The 
determination of capacity is complicated by the presence 
of electric absorption, the effect of which is that of an added 
resistance in series with the condenser. The authors give a 
direct method by which this“ absorption resistance " may be 
measured. It is extremely sensitive to changes of temperature. 
The methods for the comparison of two self-inductances or a 
self-inductance and a capacity are independent of the period, 
and when the self-inductances are of different magnitudes the 
comparison can be made with an accuracy of 1 part in 10,000. 
These methods, therefore, give a means of comparison of a 
self-inductance with a standard self-inductance, or a capacity 
with a standard capacity to an accuracy of 1 part in 10,000, 
or they allow the establishment of standards. 

[RowLanp and PENNIMAN, Am, J. of Science, July, 1899.] 


ON THE ELECTRICAL RESISTIVITY OF MIXTURES 
OF PLUMBAGO AND CLAY. 


BY DR. J. A. FLEMING, F. R. s. 


In 1891 and 1892 I was advising the London Electric 
Supply Corporation on sundry matters, and amongst other 
things the testing of 10,000-volt transformers occupied my 
attention. For certain tests it became necessary to possess 
a non-inductive resistance which could be safely placed across 
a 10,000-volt circuit, and would not be very bulky or expensive 
to make and could be varied considerably in resistance to suit 
different requirements. 

I tried innumerable experiments with tubes full of various 
powders, such as mixtures of metallic powders with inert non- 
conductive powders, also dry mixtures of finely powdered 
chalk and rusty iron filings, also: mixtures of plumbago or 
blacklead and magnesia, chalk, steatate, &c. These, however, 
were for various reasons not successful. Many curious effects 
were met with which are now explicable in the light of 
what we know at present about ‘‘coherers” or sensitive 
discontinuous conductors. Tubes full of mixtures of chalk 
and rusty iron filings had very high resistances to low electro- 
motive forces, but broke down and became highly conductive 
under high electromotive forces. It then occurred to me that 
a mixture of plumbago, i. e., blacklead, and Stourbridge clay 
or plumbago and fireclay or kaolin if well mixed and fired 
might yield a material of high resistivity and of great 
permanence. I accordingly sought the assistance of a practical 
manufacturer of plumbago crucibles, and Mr. James C. Water- 
house, of Soho Crucible Works, Wakefield, made many 
experiments for me in 1892. I have now before me as I write 
Mr. Waterhouse’s letters and invoices of 1892 and 1898; I got 
him to make for me rods about Jin. in diameter and 6in. or 8in. 
long composed of plumbago or blacklead mixed in various 
percentages with Stourbridge clay or fire-clay ; the rods were 
then baked or fired and sent up to me. Batches of the rods 
I have still in my possession, which where made to my order 
in 1892. The resistivity of these various mixtures was then 
taken by measuring the dimensions of the rod and ascertaining 
its electrical resistance. The ends of the rods were in some 
cases electrotyped and then tinned, in other cases fitted into 
brass clamps or spiral wire holders. I found that by varying 
the proportions of clay and blacklead," I could produce any 
required resistivity within very wide limits. The emissivity 
and dissipative power of these rods was determined by ascer- 
taining the current which when passed through them brought 
them to different temperatures. In addition to plumbago and 
clay rods from Mr. Waterhouse I had other rods of similar 
composition made for me by Messrs. J. J. Griffin and Sons, 
wholesale chemists, now of Sardinia-street, and compared 
these with the Waterhouse rods. The following tables embody 
some of my results. These are copied from one of my 1892 
laboratory books, and were made in 1892 in the old electrical 
laboratory of University College before the present Pender 
Electrical Laboratory was built :—. 


Sreciric ELEOTRICALI RESISTANCE oF CLAY AND PLUMBAGO 
Rops MADE BY Mr. JAuESs C. WATERHOUSE, SOHO CRUCIBLE 
Works, WAKEFIELD, YORKS. 


A.—50 per cent. Carbon (Plumbago), Six Rods, 14cm. in length. 


Diameter in cms. | Resistance in ohms. Resistivity in C.G.S. units 


=p per cub, cm. 

1:30 147 | 139 x 105 
1:27 1:24 112 x 165 
1:30 1:42 135 x 105 
129 137 128 x 16" 
128 1:37 - | 126 x 10° 
128 118 | 108 x 105 
125 x 106 


For 50 per cent. plumbago p-125x10* C.G.S. This is a specif e 
resistauce of about 28 times that of good arc lamp carbon. 
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B.—46 per cent. Carbon (Plumbago), Six Rods, 14cm. in length. 
he Resistivity in C. G. S. units 


Diameter in ems. Resistance in o 


per cub. cm. 

121 1"7 146 x 10$ 
1:20 1°79 145 x 10$ 
120 1:642 133 x 10€ 
120 1:655 134 x 10$ 
1°20 1:768 143 x 10° 
1:23 1:89 160 x 10° 

Mean ...... 143 x 10° 


| For 45 per cent. carbon = 143 x 10! C.G.S, 
C. per cent. Carbon (Plumbago), Seven Rods, 14cm. in length. 


Resistivity in C.G.S. unite 


Diameter in cms. Resistance in ohms. 


per cub. cm. 

1:21 1'5 123 x 105 
1:24 1:552 117 x 10$ 
122 1:465 122 x 10€ 
121 1:525 125 x 10° 
1:22 1:458 122 x 106 
1:25 1:548 135 x 188 
1:22 1:564 131 x 10$ 

Mean ..... | 125 x 10€ 


For 40 per cent. p=125 x 10° C. G. S. 
D.—30 per cent. Carbon, Six Rods, 14cm. in length. 


Diameter in cms. 


i 


1:2 3561 | 288 x 105 
12 3645 | 294 x 108 
1:2 8660 296 x 16° 
1°21 3668 501 x 105 
1:26 4-029 323 x 108 
1°2 4.395 355 x 106 

Mean ...... 309 x 106 


— ————— 


For 30 per cent. carbon p= 509 x 109 C. G. S. 


E.—10 per cent. Flumbago, Seven Rods, 20om. in length. 


Diameter in cms. Resistance in ohms,  |Resistivity in C. G. S. unite. 


27664 x 10° 


12 

12 22558 x 106 
12 47768 x 106 
12 31920 x 10° 
12 52088 x 105 
12 39200 x 10 
12 26712 x 169 


— — — oo — — — 


F. — 135 per cent. Plumbago, seven Rods, 20 em. in length. 


Diameter in cms. Resistance in ohms. | Resistivity in C. G. S. units. 


12 850 47,600 x 10° 
12 770 43,120 x 10° 
12 2,630 147,280 x 10° 
12 603 33,768 x 10° 
1-2 1,710 95,760 x 165 
12 1,950 109,200 x 10" 
12 1,900 106,400 x 10° 


Note added July 22, 1809.—1t will be noticed that the resistivity of the 


Resistance in ohms. [Resistivity in C.G.S. units. 


It will be seen that the resistivity of the 50 per cent. 
mixture of plumbago and clay ordered from Messrs. Griffin 
and Co. does not agree with the resistivity of the material of 
same percentage made by Waterhouse. 

My note book also contains & table summarising these 
experiments and others on mixtures of blacklead and clay 
rods. This table is dated January, 26, 1898. It is as 
follows :— 

Experiments on Plumbago and Clay Reswstances. 


° — o 
o . ^ — 8 . Sa E Qs 8 e by 5 
; wr . I8 Rog 188388 3a 
4 8 2 T E 22.384 3 3 | 22 PS 
o|B& a8 bf Ew 3.3 Ee) 25 | gx 2. 
. e E a Azja 8 
333 e RN, ĩ² SINN NEN. MENACE, Ec 

A |51| 23 |28 | 644 | O159| 4680! 1217| 1270 008 
B 44 1°84 | 33 | 6072, 0:14 | 4378, 17.95 18:95 0-09 
C 40 214 | 20 | 428 0359 2693| 935| 1017 014 
D |31| 14 |52 728 0166 4378| 37:14 | 3985 012 
G 50 35 21 756 | O117| 6275| 60 | 645 011 


[I also extract from the same pages of my laboratory book 
some data I appear to have collected as to the resistivity and 
current-carrying power of rods of arc lamp carbon, with a 
word or two added here and there for clearness. | 

An arc light carbon rod 6mm. in diameter and 20in. long 
measures 1 ohm in resistance, and gets too hot to touch when 
carrying 10 amperes. It carries 5 amperes easily. It has a 
specific resistance of 5:6x109 C. G. S. units. The surface 
= 95 sq. em., or, say, 100. At 5 amperes the power expended 
in it = 25=0:25 watt per square centimetre. At 10 amperes 
the power = 100 watts = 1 watt per square centimetre. 

A cored carbon length 14cm. and diam.=1'42cm. has 
resistance of 0:126 ohm. The resistivity is, therefore, 14 x 109. 
Hence specific resistance of arc light carbons may vary from 
4 x 106 to 14 x 10° C. G. S., or from 4,000 microhms per cubic 
centimetre to 14,000. A rod of good arc light carbon having a 
specific resistance of 4 x 106 C. G. S. units, 1:2cm. in diameter 
and 20cm. long has a resistance of 0:071 ohm. It is, 
therefore, possible to make a plumbago-clay rod having 10,000, 
to 80,000 times the specific resistance of arc light carbon. 

The above extracts from my 1893 laboratory note book 
shows that I was then in possession of some amount 
of useful information as to the resistance of mixtures 
of rods. made of baked plumbago and clay. I had other 
rods made for me about the same time of lesser diameter 
than those on which the above measurements were made. 
These rods were mounted up in frames in the following 
manner :—In the case of rods of rather low resistance, that ig, 
of only a few ohms or hundred or two ohms resistance, the 
rod had a piece of brass wire tightly twisted round each end, 
and the wire turns soldered together. This provided each rod 
with a terminal metallic cap. The rods were then mounted 
on a board, and the caps joined up by brass or copper wires, 
so that the rods formed one single resistance. The rods, 
however, were kept apart from the wood, so as not to burn 
the wood if the rod became hot. | 

In the case of plumbago and clay rods intended for use with 
high voltage circuits, each rod being provided as above 
described with a terminal holder of brass wire, the rods were 
slung up in a wooden frame by means of strings laced through 
terminal loops attached to the caps or holders. The rods 


were then joined up in series with each other. 

In this way I procured rods, each of which had a resistance 
of 1,000 to 4,000 ohms, and thus six or eight rods were 
mounted up in quite & small frame, gave me a very large 
resistance practically non-inductive and capable of being 


10 and 15 per cent. plumbago rods is far from being uniform. This I 
attributed at the time to imperfection in mixing the materials when the 
low percentages of blacklead were used. 


G.—Specific Electrical Resistance of Griffin’s Plumbago and 


Clay Rods. Length, 14cm. placed across a 2,000 volts circuit. These rods have been 
much used in the electrical laboratory of University College 
Diameter Resistance Resistivity Percentage since 1892. For instance, in a potentiometer arrangement if 
in cm. in ohms. in C. G. S. of carbon. the galvanometer has a rather low resistance, say only 800 or 
i P 400 ohms, it is very desirable to add in series with it a resist- 
1 9885 05 590 ance of 2,000 or 3, 000 ohms to prevent the Clark cell from 
1:33 0:590 58 x 10* 53:5 sending too much current through the galvanometer, 
1°35 0:605 59 x 10 555 especially when the potentiometer battery happens not to be 
ec "bes 5 PS connected. We have constantly used for this purpose for 
1:35 | 0:483 49 x 10° 55:0 several years a single clay-plumbago rod, in series with the 
1:33 ! 0:4809 47x10 55:0 galvanometer. 
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The numerous instances, when a high resistance of not 
very accurately defined amount is required, such a rod is very 
handy, as it is cheap, small, and does not necessitate appro- 
priating an expensive wire-resistance plug-box. I have used 
them frequently in lecture work. They were exhibited at my 
Canton Lectures on Tho Measurement of Alternating 
Currents,” given at the Society of Arts in January and 
February, 1893, and are mentioned in the brief report of the 
Second Lecture given in the Society of Arts Journal for 
August 18, 1893, Vol. XLL, p. 854. 

They are mentioned in & report of the same lecture in 
Engineering for February 10, 1893. 

They are very fully described in The Electrician for February 
21, 1893, Vol. XXX., p. 469. 

There is a reference to some of my experiments on rods of 
p:u:nbago and plaster of Paris in a Paper by Dr. D. K. Morris, 
in The Electrician for October 5, 1894, Vol. XXXIIL, p. 668. 

Rods of plumbago and clay are also mentioned as having 
been used by me in making a model constructed to illustrate 
the earth-current of electric tramways. This model was 
shown to the British Association, in September, 1898, but 
made in June, 1898, and is described in 7he Electrician for 
September 16, 1898, Vol. XLI., p. 691. 


OFFICIAL TRIALS OF FERRANTI-MACLAREN 
ALTERNATORS AT SOUTH SHIELDS. 


We are indebted to Mr Joseph A. Jeckell, the Corporation 
electrical engineer at South Shields, for the following 
particulars of the official trials of two 200 kilowatt Ferranti- 
Maclaren alternators at the South Shields Corporation electric 
supply station. Our readers will doubtless remember that in 
his Paper before the Municipal Electrical Association last 
year, Mr. Jeckell mentioned tests of some engines which had 
previously been erected in that station. The present tests 
relate to similar engines of just double the power. These 
engines were specially designed to be economical over a large 
range of load, and it has been found that they have fulfilled 
these conditions to a very remarkable degree. The details of 
the results are set forth in the two accompanying tables. The 
governors of the two engines were not set exactly alike, for 
engine No. 636 is most efficient on light loads, whereas engine 


South Shields 200 Kilowatt Ferranti-McLaren Alternator.— 
Official Test. 
Engine No. 636 ; alternator No. 294. 


Load. 2 over.| Full. 4 2 4 

Date corse 24/11/98 21/11/98 | 18/11/98 | 16/11/98 25/11/98 
iini 8 2 hours 5 hours hours hours | 4 hours 
IH 505˙25 31545 25968 12759  |122:32 
Kilowatt hours 205 . 1880 147-0 99:0 55:25 
Revolutions 125˙0 125˙04 12719 12517  125:69 
Water per LH.P. ......... | 15'80lb.. 13:261b.| 13°05lb. | 13°411b. | 13°33lb. 

: „ BH cas | 16:95lb. 16°6lb. | 16:121b.| 18°41). | 217771b. 

" „ kilowatt hours 227lb.  3224lb. | 25'061b. | 25:621b. | 29:55lb. 
Combined efficiency .. ... ,98L47 79 885% | 758% | 7667, | 6047, 


"Average Water per kilowatt hour at Full, à and. à loads,—Full load, 
22:241b.:; 3 load, 2506lb. ; 4 load, 256215. average, 22:971b. per kilowatt 
hour. 

South Shields 200 Kilowatt Ferranti- McLaren Alternator. 
Oficial Test. ! 
Engine No. 634 ; alternator No. 282. 
Full. 


2 


207, over 


12/11/98. 14/11/98 11/11/98 10/11/98' 12/11/98 


Dates 
Ei.. DEDI RN 2 hours 5 hours 6 hours. 6 hours | 4 hours 
I. H. L £ . 1875:65 32245 2555 176:3 104-64 
Kilowatt hours 228.5 1936 1520 9516 | 5425 
Revolutions |.............-. 11247 12465 12478 124.92 1247 
Water per I. H. P... | 18215. | 15:061b.. 15'15l1b. 15·571b.] 14 651b. 
i u USB 16:55]9. 1672310. 16°51lb. | 18:498lb. | 21:081b. 
" s AN asp 21°88lb. 21775lb. 2211lb. 24"7lb. | 28·20 lb. 
Combined efficiency ...... | 80907 8057 797 "12357 69:4877 


l Average Water per kilowatt at Full, 3 and 4 loads.—Full load, 21-75 ; 
1 load, 22:11 ; 4 load, 24 7 average, 22:85lb. per kilowatt hour. 


No. 634 is most efficient at the top loads. The tests of 
No. 684 were taken first, and it was thought? better to 
alter the governor before No. 686 was tested. It should]be 
mentioned that No. 634 has been running for &bout three 
months, whereas the other engine has not been running more 
than a fortnight. It is also interesting to note that the 
contractors for the combined plant have obtained a bonus of 
£100 on each plant, in as much as the contract provided that 
the steam consumption per kilowatt-hour should not exceed 
25lb., and the contractors would receive £50 for each complete 
pound below this consumption, the consumption to be averaged 
between full, three-quarters and half-load. 


ELECTRICITY WORKS ACCOUNTS. 


Sunderland Municipal Electric Supply Works. 


The accounts of the working, during last year, of the 
Sunderland undertaking show a healthy all-round improve- 
ment upon the even satisfactory results of 1897-8. 

Under the moderate capital expenditure of £65°5 per 
kilowatt of generating capacity the capital charges are corres- 
pondingly light, and in conjunction with a rapid increase in 
the business done has resulted in a balance being available in 
aid of the rates, instead of a deficit of £603 which was the net 
result of the 1897 working. 

During the year the number of customers have increased by 
155; at March 81st last the total number being 340 while the 
lamp connections were the equivalent of 26,000 8 c.p. lamps. 
The output, at 172,940 units, sold shows an increase of 75 per 
cent. over that of 1897 8. ‘This increase has been contributed 
to by both the private and public lighting—the output to the 
latter having increased nearly sevenfold, viz., from 11,253 to 
77,357 units. 

Although there is a slight decrease in the total revenue per 
unit this has been more than balanced by a drop in the costs 
from 2°3d. to 2:09d. per unit. All the items of generating 
costs and thie total works costs are well below what might be 
expected at the output, especially in view of the fact that the 
price paid for coal was 8s. 9d. per ton, as against 6s. 9d. in 
the preceding year, and that while the generating plant is 
non-condensing, 5d. per thousand gallons is paid for water, 
and another jd. per thousand gallons in the softening 
processes. Management and property charges at 0-67d. are, 
we believe, very fairly representative of the average. The 
year's working resulted in a gross profit of £2,858, representing 
5:85 per cent. on the mean expended capital—a good stride in 
advance from the 9:9 per cent. of the preceding year. Out of 
this profit £1,836 has been placed aside in the sinking fund, 
the interest charges having been met by a payment of £1,166, 
leaving £351 balance in aid of the rates. 


Whitehaven Municipal Blectric Supply Works. 


The Whitehaven undertaking is & good example of the 
smaller e'ectric supply concerns, which have attained a 
successful position in spite of their low output. It may be 
noticed that the supply for the public and harbour lighting 
constitutes the major portion of the total load on the station. 
It is, therefore, not surprising to find that the increase in the 
total output sold should be small—no more than 5:8 per cent. 
in 1897-8 and 9:4 per cent, last year. Notwithstanding this, 
there has been an increased economy in the costs of produc- 
tion, although at 2·15d. per unit the total costs in 1897.8 
were already exceedingly satisfactory. It would have been 
nearer to expectation had the total costs come out at 3d. and 
works costs at 2°3d. than at the figures we find them, viz., 
0:05d. and 1:67d. respectively. 

All the items of generating costs are low, but that of 
station wages (including as it does the bonus to the engineer) 
strikes us as being particularly so for the output. At 0:39d. 
it isno more than the 1897 averave in municipal stations with 
outputs five times that at Whitehaven last year. The 
collective item of generating charges is at l:18d. a letter 
measure of the general achievement, when if is recollected 
that the average in 1897, at an output of 200,000 units, was 
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SUNDERLAND. 


Sunderland Corporation, 
March, 1896. 


MAR. 31, 1898. 


[outlying districts. 
Ó-wire con.-curr., with batteries; alt. H. T. for 
John F. C. Snell. 


MAR. 31, 1899. | 


— 
—— — 


Whitehaven Corporation. 

| September, 1893. 
| 3-wire continuous-current. 
| J. Gray Scott. 


MAR. 31, 1898. | Man. 31,1899. 


| WHITEHAVEN. 


U 
Units — 2 oce — TR 861,420 558,832 207,284 226,748 
(4e 0a. oL , . eee eee 270,352 472,240 j 188,709 206,364 
. 5 500csccccevscccsescessevcscsesescasess 259,099 594,885 112,2434 119,8634 
„ sold for public lighting, A 11,253 77,357 | 16,466 86,501 
UU OT Ron Nasasueresissescccccoscseccveccces Ln 59,521 59,646 6,000 6,000 
UNITS SQLD PER 8 C.P, LAMP R 13 16 28˙8 315 
Maximum supply demande . . * 361 kilowatts 424 kilowatts 170 kilowatts 180 kilowatts 
Mask de of mabils lacs 50 50 f| 6 arc, 446 (street) glow? 438 l &i 
umber of pu cr arc * 126 (harbour) glow^ } total (arc & inc.) 
Number of COMSUMErS  .......... nnn TY 185 340 127 141 
Connections to mains in B- c. p. lamcd e 20,8057 26,000 6,464 8,267 
CAPACITY OF PLANT IN 8-C.P. LAMPS .................. 20,750 29,500 6,560 6,560 
CAPACITY OF PLANT IN KILOWATTS..................... 665 946 | 210 210 
0 Per kilow Per kilowa 
CAPIT A I "MEMO A | 3 BE ec | tein = Total. _ capaci ty. " Total. 8 
rn RUPEE a ~ — — £19,004 £904 £28. 996 £138 
Loan (including Debenture charges) | = -— 19,004 90:4 28.926 138 
moves D é 245.800“ £689 £61,350^ | £649 19,004 904 19,068 90:8 
(VU MECN I AETI TITT TTT a — — — — — — "M 
Loan (including Debenture charges).................. 43,300 | 652 58,850 62:3 19,004 90°4 19,068 90:8 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... I i a! i a = 9.858 46:9 
Dot OPER — | — — — — — — — 
Share (uncalled) 80009009054000000000008900000009000000000259 — | — — | -— — — — — 
Loan (including Debentures) ))) — — — — — — 9,858 46:9 
D · ww TER. 1,4507 | 2:18 1.340" | 142 1.263 6'01 1.415 6°73 
RESERVE OR SINKING Fun 38 0:057 34 0:036 92 377 1.474 702 
r E ETRA E E E E E. — — — | — | — — — — 
r pasé $RénavAn aeo uses 44760 | 673 61,931 65:5 18,667 88:9 20,276 96:6 
Lands and buildings .................. e 8,815 13˙2 11,056 | 117 570 2°71 1,785 8:51 
ee eee esse e ses 21,325 321 31,074 329 7,189 34˙2 7,279 34˙7 
00 Sero POPE 12,977 19:5 18,066 191 [ 9,261 44:1 9.497 45:2 
r PRA 1,646 2:48 1,756 1:86 1,647 7:84 1,714 8:16 
BALANCE OF CAPITAL Accoũqun r.. 4- 1.040 1:56 - 581' 061 | 337 161 ! -1208^' -576 
REVENUE— Total. Fer unit sold Total. Per unit sold Total. Per unit sold Total. Per unit sold 
rr o t £4,251 37104. | £6, 959 3:537d. £3,335 4˙240d. £3,387 3:940d. 
| Bevenue from upp . . 3,952 5:510d. 6,016 &'056d. 1,988 2:528d. 1,853 2:154d. 
ia b AEN 131 0:1164d. 187 0:095d. 58 0:0744. 50 0*058d. 
* h TILES 99 0*088d. 697 05544. 1,274 1:620d. 1,442 1:677d. 
io sale of lamps, &e.— sees 21 0:024d. 20 0*010d. 8 00104. 14 0°016d. 
miscellaneous sources 42 00374. 39 0:020d. 6 0˙008d. 29 0°034d. 
EXPENDITURE OUT OF REVENUE— 
rr £2,598 2:310d. | £4,105 2:086d. £1,688 2:146d. £1,763 2˙050d. 
00 o , Arcem 1,637 1'450d. 2,783 1414d. | 1.380 1°755d. 1,438 1672d. 
Generation of electricity ...... eene 1,562 1:390d. 2,482 1-262d.. 898 I:142d. 971 1*129d, 
Fuel (including * F 463 0:4114d. 1,047 0:5324. | 439 0°558d. 409 0°476d. 
Oil, waste, water, store . E 128 0:114d. 231 01174. | 72 J:092d. 78 0:091d, 
re. EET 666 0:591d. 847 0:4314d. 282 0°359d. 3367 0:3914d. 
Repairs and maintenance at station .................. 505 0˙270d. 356 0:181d. 105 071344. 148 01724. 
oe ^d 0 775 Siveusc e 88 | 00344d. 108 0*055d. 101 0:129d. 81 0*094d. 
D rr 34 0°030d. 108 0:055d 56 0:071d. 56 0:065d. 
i 3 GE WORD, Bee) ois eee bees errors 4 0:0044. } t { 45 0:057d. 25 0:029d. 
re eee ese see 37 0-033d. 193 0*098d. 381 0* 485d. 386 0* 449d. 
MEE ideiesusipsvssnvevsersonsCcevevestosseeoe 244 0°310d. 171 0:2064d. 
i. PFF, |) Ged, 195 | 00984. { 138 | 01764. 209 | 0-243d. 
MANAGEMENT AND PROPERTY CHARGES............... 961 | 0:853d. 1,323 0°673d. 308 0:392d. 325 0:378d. 
SS e s 7i: 0:248d. 311 01584. 87 0: 111d. 142 O- Id. 
r .. . oe eee e eee eee 652 | 0:606d. 1,012 0*5 14d. 221 0*281d. 183 Cad. 
S iD) eaeseouo aoptapoecoapeouecssetocs 450 0:400d. 719 0:365d. | 135 0:1724. 127 0:1484d. 
a 52 0:046d. 71 0°036d. 5 0:006d. 5 0-006d. 
Establishment charges fas byyaéd ek AQ FE G FexfYels 2v«i] 88 | 00784. 120 0:0614. 52 0:0664d. 17 | 020d. 
ee. eee see ec 92^ 0:0824. 101^ | 0:051d. | 29 « C034. 34e 00404. 
o mean 7 to me | . 96 to mean 95 to mean 
PINANGIAL RESULTS— Total. eap.exp 'nded Total. ope eru | Total cap.exp'nded Total. cap.exp'nded 
WORKING PROFIT FOR TK £1653 | 394% | £2853 | 5357 | £1,647 896% | £1,625 8:347 
Sum carried to . FP Sap E — | N — — — 
Sum carried to Reserve or Sinking Fund ......... 1,206 2:88% 1,536 2:507 | 792 431% 801 4:117 
Net interest on loans (incl. Debenture charges) ... 1,051 2:517 1166 | 21975 | | 538 2'93% 545 27197, 
BALANCE FROM LAST Aοο Nr. we — ae — |] — | = 316 162° 
BALANCE AVAILABLE FOR DISTRIBUTION, e. — — 351^ | 06589“ 316 1727 597 3:077 
. eee e e 603€ 1447 — | — 
DIVIDEND PA d x cas o nx 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 6127, 59:0% 
iture per kilowatt capacity ...................... £3. 18s. 2d £4. 6s. 10d 
PER KILOWATT CAPACITY ................ £6. 7s. 10d £7. 7s. 2d 
Expenditure per 8-c. lamp capacity ........ biviviuesans teas 2s, 6d. 2s. 94d. 
REVENUE PER 8-C.P. LAMP CAPACITY .................. 4s. 1d. 4s, 84d. 
REVENUE PER 8-C.P. LAMP CONNECTED ............... 4s. ld. 5s. 41d 
i charged for lighting, per unit 5d. to 23d. 4 5d. 
Price charged for power, per unit | 24d. * 24d. iI — 
Price charged for public lighting £16 per lamp, per ann. | £16 per arc, per ann. | 4d. 4 — 


WHITEHAVEN.— REMARKS —a Including supply for the harbour 


SUNDERLAND.—REMARKS—* Includes the 50 public 10-ampere arc lamps. a Includes 
The units sold jby contract in 1897-8 were 28,505, 


value of lands appropriated, AW ria A, Insurance. c Met by general district rate. d With | lighting by contract. 


discounts ; partly on the 4, system. e With discounts. F With rebates. g This | aud in 1598-0, 24,925. b Averaging 16 c p. each. c Insurance. d The 
is the amount re q during fa x bec ve years and not the total amount repaid. h To | harbour lighting was by contract. „ Over-expended. / Includes £30 
general district account, i Over-expended. tonus to engineer. 


11 Google 
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2d. per unit. Management and property charges are, at 
2:88d., no more than half the averages we have taken as a 
standard in comparison. 

The total revenue per unit has fallen somewhat, with the 
result that the working profit of 1897-8 has not been quite 
maintained, but even so, it is still, at 8:94 per cent. of the 
mean capital expended, an excellent return for such a concern 
to make. £548 has been paid in interest and £801 carried 
to the sinking fund. There is thus, with £316, brought from 
the previous year, a balance, available in aid of the rates, 
of £597. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)......Jan. 6, 1899| Kingston-upon-Hull (Mun.) June 9, 1899 
Ayr (Municipal). Nov. 11, 1898| Kingston-on-Thames (Mun.) April 21, ,, 
Bedtord (Municipal) ...... May 19, 1899 Lancaster (Municipal)...... Oct. 21, 1898 
Belfast (Municipal) ........ Sept. 23, „ | Leeds (Company)) Mar. 8, 1899 
Birmingham (Company)....Dec. 16, ,, | Leicester (Municipal) .. . . Jan. 20, „, 
Black pool (Municipal) ....Oct. 7, „ {Leyton (Municipal) ........ Sept. 28, 1898 
Bournemouth (Company) .. April 28, ,, | Liverpool (Municipal) June 9, 1899 
Bolton (Municipal) ........ Dec. 9, 1898 Manchester (Municipal)....July 29, 1898 
Bradford (Municipal) ...... April 14, 1599| Newcastle and District (Co.) Dec. a8 
Brighton (Municipal) ...... May 12, „ |Newcastle-upon-Tyne(Co.) April 14, 1899 
Bristol (Municipal) ........ July 14, ,, |Northampton(Company) ..April 15, 1898 
Burnley (Municipal) ...... Sept. 16, 1898 Norwich (Company) Dec. 2, „ 
Burton-upon-Trent (Mun.) April 21, 1899| Notting Hill (Company) . . Mar. 17, 1899 
Bury (Municipal) .......... Nov. 25,1898 Nottingham (Municipal) . . July 21, „ 
Cambridge (Company)......Mar. 10, 1899| Oldham (Municipal)........Nov. 18, 1898 
Cardiff (Municipal) ........ Jan. 6, ,, |Oxford (Company) ........ May 19, 1899 
Charing Cross (Company) ..Mar. 17, „ | Pontypool (Company) May 6, „ 
Chelsea (Company) ........ Mar. 81, „ Portsmouth (Municipal)....July 14, , 
Cheltenham (Municipal)....Oct.  7,1898|Preston (Company) ........ Oct. 28, 1898 
Chester (Municipal)........ June 23, 1899 Reading (Company) ........ Sept. 16, „ 
City of London (Company). May Richmond (Company)) Mar, 4, „ 


12, „ " 
Clerkenwell (Company) ....Mar. 18, 1898 | Scarborough (Company) «ec Apri 1. 5 


Derby (Municipal). . .. Dec. 9, „ St. James & Pall Mall (Co.). Feb. 24, 1899 
Dewsbury (Municipal). Nov. 25, „„ St. Pancras (Vestry ) May 26, „ 
Dover (Company) ........ une 2, 1899 Sheffleld (Company) Dec. 16, 1898 
Dundee (Municipal)........ Nov. 4, 1898 Shoreditch (Vestry) ) May 1 77 
Eastbourne Geneva . .. July 22, „ Southampton (Municipal) . June 8, „ 
Edinburgh (Municipal) ....Oct. 14, ,, |Southport (Municipal). July 7,1899 
Exeter (Municipal) ........Aug. 6, „ South Shields (Municipal). July 7, „ 
Glasgow (Municipal Aug. 12, „„ Stafford (Municipal) Oct. 21, 1898 
Guildford (Company) ...... May  5,1899|Sunderland (Municipal). . . . Aug. 19, „ 
Halifax (Municipal) July 21, „ |Taunton (Municipal) ......June 16, 1899 
Hammersmith (Vestry) . . . May 26, „ |Tunbridge Wells (Mun.) . . July 22, 1898 
Hampstead (Municipal) . . . Sept. 9, 1898 Walsall (Municipal). .. . . . June 23, 1899 
Hanley (Municipal) ........April 28, 1899 Wandsworth (Company) . Mar. 1, 1598 
Harrogate (Municipal) .. . . Dec. 30, 1898 Westminster (Company) .. Feb. 24, 1599 
Harrow (Company) ........ June 16, 1899 Whitehaven (Municipal) .. Dec. 28, 1898 
Hast'gs & St. Leonard's (Co.) April 29, 1898 Windsor (Company) Dec. 30, ,, 
H'use-to-H'useCo.(K'ns'gt'n) Mar. 81, 1899 Wolverhampton(Municipal) June 30, 1899 
Hove (Company) .......... ar. 10, ,, | Woolwich (Company) ...... Ja $i 


D. 
Huddersfield (Municipal) .. Mar, 25, 1898 Worcester (Municipal) ....April 7. „ 
Islington (Vestry)...... Ju 4 Yarmouth (Municipal . June 17, 1898 


. . . June 94, .. 
'Kensi'gton & Knightsbr' (Co.) Mar. 8, 1899 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 
New York, July 14. 


To Use Electric Vehicles for the Collection of Mail Matter.— 
The post office authorities at Washington are considering 
the advisability of using electric vehicles for the collection of 
mail matter from the street boxes in the large cities throughout 
the country. Experiments in this direction have recently 
been made in Buffalo, and have been highly successful in 
results. Trips were made by the automobile over routes 
which required more than twice the time for horse-drawn 
waggons to traverse. The plan is to not only collect the mail 
matter and carry it to the main post oflice in each city, but to 
stamp the letters and assort them on the way, thus saving a 
great deal of time. 


The Convention of the Canadian Electrical Association — 
The ninth annual convention of the Canadian Electric Asso- 
ciation was held at Hamilton, Ont., on June 28th, 29th and 
30th, and was a success in every respect, the attendance being 
large and the character of the Papers read of a high average. 
In his address, President Browne strongly recommended that 
the Association take action toward the prevention of retrograde 
legislation affecting the electrical interests. This recommen- 
dation resulted in the appointment of a committee to levy and 
collect an assessment annually from central stations in order 
to provide a fund from which to draw for necessary expenses 
should unfavourable legislative action threaten, Referring to 
. the success of the electrical transmission from Niagara to 
Hamilton, Mr. Browne said that to-day no doubt exists as to the 
capability of transmitting and manipulating electricity at 


high voltages to along distance for the varied uses of lighting, 
power, electro-chemistry and metallurgy. The attention of 
the members was called to the desirability of making arrange- 
ments with manufacturers, whereby current for power would 
only be used up to the hour when the lighting load comes on, 
which plan in many cases has already been applied with profit 
to both manufacturer and seller of electric power. A reso- 
lution was presented by Mr. Hegman, of Ottawa, defining the 
candle-power of the arc lamp in terms of watts consumed. 
The definition was similar to that adopted by the National 
Electric LightlAssociation at Washington in 1894—that what 
is known asa 2,000 c.p. open arc lamp is one requiring on an 
average 450 watts for its maintenance, the measurements being 
made at the lamp terminals, if no sensible resistance is included 
in the are, otherwise such resistance to be excluded. The 
resolution was referred to a committee for report at the 
next annual convention. In the discussion which followed 
the query Should Rent be Charged for Meters, and if so, 
What would be a Reasonable Rate?" Mr. J. J. White, of 
Toronto, said that his company charged rent on all meters, 
at the rate of 25c. per month for the smaller ones and 50c. 
for the larger ones. These rates are required, owing to the 
cost of repairs, and the government fee of $2 for testing 
comes out of the fund. Mr. Anderson, of Windsor, said 
that his company made a charge of 25c. a month only in 
the cases where the monthly bills are less than $5, no rent 
being imposed when the meter registered a larger income. 
Mr. Leyden stated that in Hamilton the meter rental 
ig usually fixed at 20 per cent. annually of the cost of 
the meter, which includes 6 per cent. on its cost, 
10 per cent. depreciation, and 4 per cent. for inspection and 
incidentals. During the second day of the convention a 
discussion arose on the subject of day power loads, which had 
been brought forward in the president’s address. Mr. Leonard, 
of the Dominion Cotton Mills Co., Montreal, said his company 
had entered into a contract with the Royal Electric Co. 
covering 8,000 n.r. for power purposes, whereby power is only 
used during such hours as it would not ordinarily be required 
for lighting. In summer his company had the right to use 
power until 7 p.m., and in the winter months is obliged to 
shut down the power at 4 p.m., which accommodates the 
lighting station to such an extent that it can utilise the same 
apparatus, lines and general equipment for power purposes in 
the day time, and for lighting purposes in the evening. He 
states it as a fact that very little work is done in a shop 
after the lights are lit, and this of an inferior quality. Mr. 
Leyden said that in Hamilton many contracts for power had 
been made under the same conditions, except that in winter 
the time is extended to 5 p.m. He has found comparatively 
little difficulty in persuading manufacturers to accept this 
method of buying power, though many objected until they 
had explained to them the advantages to both sides and the 
cheaper rate for power that results. Mr. Gossler stated that 
by this means the day load at Montreal was last winter 
brought up to 75 per cent. of the highest peak load, and that 
at present the day peak load is considerably beyond the peak 
load at night, which will also be true next winter. President 
Browne referred to a contract where, in the case of 45 R. p., 
the privilege was given of using that amount during 40 hours 
per day, and 300 m.p. during the hours of lighting load, a very 
much lower rate being given per horse power in consequence 
of this proviso. In answer to a query, the information was 
given that a reduction of 25 per cent. to 334 per cent. could 
be given for power taken only during hours of small lighting 
load. 


A Large Power House in New York.—The Third Avenue 
Railroad Co. in this city has submitted plans and specifica- 
tions to the Department of Buildings for a large electric 
power house to be erected at the northern end of the city at an 
estimated cost of $1,000,000. The building will have a steel 
frame, and will occupy a plot 319ft. by 246ft. The plans 
were prepared by the well-known engineering firm of Westing- 
house-Church, Kerr and Co, This plant will be one of the 
most complete in the country when it is finished. The cable 
railways of this company are now being furnished with elec- 
trical equipment throughout. 
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Automobiles at Summer Resorts.—Electric automobiles are 
all the rage at the principal summer resorts. Many of the 
wellknown men of wealth and fashion have their own 
vehicles, or have hired one for the season, or else have sent 
their coachmen to the livery stable to learn the gentle art of 
automobilism. At this season of the year the lighter and 
more open classes of vehicle are naturally preferred, and it is 
evident that the automobile is destined by its ease of control 
and general inexpensiveness to add driving to the list of 
pleasures in many places where the keeping of horses has 
been difficult or very costly. A few days ago Mr. Vanderbilt 
was experimenting with an electric vehicle in Newport, R. I., 
which is the most fashionable of all the watering places on 
the coast. Being of an investigating turn of mind, he put the 
vehicle to severe tests. He tried the effect of backing the 
vehicle downhill and suddenly applying the brakes. The 
result was that Mr. Vanderbilt and the vehicle both went over 
backwards, and it was merely through good fortune that the 
gentleman did not lose his life in the general mix-up that 
resulted from the experiment. 

The Stanley Electric Manufacturing Co.—This, one of the 
strongest and best known manufacturers of alternating-current 
apparatus, has, it is stated on good authority, passed into 
the hands of New York parties, and is at présent held by them 
as individuals, although it is understood that further develop- 
ments of the most important and interesting character are 
soon to be expected. Since the company started in 1891 it 
has been called upon to compete with all the great companies 
of the country, but it has built up a business of over 
$600,000 per annum. In the shops there is now $300,000 
worth of work to be completed. 


CORRESPONDENCE. 


THE ELECTRIC RESISTANCE AND HEATING CO. 
(LIMITED). 


TO THE EDITOR OF THE ELECTRICIAN, 


Sm: During the past week the public have been invited to 
subscribe the share capital of the Electric Resistance and 
Heating Co. (Limited). This company is formed to acquire 
the patent rights for a new electrical resistance," and its 
manufacture is apparently described in and controlled, as far 
as the United Kingdom is concerned, by three British patents. 
These are Nos. 18,156, 18,231, 18,282, of 1898, the patentees 
being Messrs. Vogt and others. The prospectus contains a 
report by Mr. James Swinburne, in which ** Vogt's material," 
is described as consisting of clay and blacklead." I do not 
presume to pass any opinion upon an invention or upon patents 
upon which eminent experts have been consulted; but, in 
justice to myself and others, I think I ought tolay before your 
readers some facts and references, and leave them to judge 
whether a mixture of “ clay and blacklead " can be described 
at the present time as a ** new electrical resistance material." 

In 1892 I was engaged in certain experiments for which I 
required à high resistance material, and I had made for me 
by Mr. J. C. Waterhouse, of Soho Crucible Works, Waketield, 
a large number of rods moulded out of plumbago (i. e., black- 
lead) and clay. These rods were made with various porportions 
of blacklead and clay kneaded together, moulded to shape and 
then baked, I believe, in plumbago. I have still the original 
invoice notes and letters from Mr. Waterhouse, which were 
sent with them to me stating the proportions. With these 
rods I constructed a number of electrical resistances. In 1893 
I gave a course of Cantor Lectures at the Society of Arts, and 
then exhibited and described these resistances. In Engineering 
for February 10, 1898, p. 168, appears a brief report of the 
second lecture. It is there stated— Dr. Fleming showed 

sume materials (i. e., resistances) of very low inductance, 
amongst others being platinoid with specific resistance of 41:8 
mierohms per cubic centimetre, German. silver with 80, arc 
light earbons with 4,000, plumbago and clay rods with 125,000, 
and Hadfield’s manganese steel with 68:6." The editor of 
Lhe Electrician (who, I believe, was present at the lecture) also 
made an appreciative reference to these resistance rods in an 
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editorial in The Electrician for February 24, 1893, Vol. XXX., 
p. 469, as follows :— 

* Amongst the interesting novelties shown by Dr. Fleming, at his recent 
Cantor lectures before the Society of Arts, were some resistances which 
promise to be of great value. They were made at his request by well- 
known manufacturers of plumbago crucibles from a mixture of plumbago 
and Stourbridge clay. The compound was mou.ded into the form of rods 
about a quarter of an inch in diameter, and five or six inches in length, 
and was baked as in the manufacture of crucibles. By using different 
proportions of clay and plumbago the specific resistance can be altered. 
Very high resistances can thus be obtained without the use of very fine 
or expensive wire, while the temperature coefficient may be reduced to 
almost nothing, or may be made negative. A half and half mixture of 
plumbago and clay has a resistance more than 4,000 times that of German 
silver, and such rods will dissipate about one watt per square inch,” 

In a further note other uses are suggested for them. 

In the Journal of the Society of Arts, Vol. XLI., p. 854, 
August 18, 1893, is the official report of the lecture in question 
and in reference to these resistances it is said :— 

* Such a non-inductive circuit can be formed of a series of incandescent 
lamps, and for larger currents it can be obtained by using rods formed of a 
mixture of plumbago and. fire elay mixed in proper proportions to secure 
the necessary resistance, and then baked.” 

I have still in my possession a number of these rods of 
plumbago and clay in various proportions. In the last six 
years or so they have been constantly used for various 
purposes in my laboratory. 

À further reference is made to the mixtures of plumbago and 
non-conductive powders in a Paper by Dr. D. K. Morris, who 
was at one time a student in my laboratory, and wrote during 
that time a Paper on the Construction of Resistances,“ for 
the Institution of Electrical Engineers, read at a students’ 
meeting on March 16, 1894, reproduced in The Electrician, 
for October 5, 1894, Vol. XXXIII., p. 668. He describes 
certain resistances in use at University College, and he says: 
“ Dr. Fleming finds that, with rods made of p/umbago and 
plaster of Paris in various proportions, it is possible without 
undue heating to get rid of the watt with 6 sq. centimetres of 
surface only." 

Again, in the spring of 1898, I was investigating the 
resistance of various kinds of soil in reference to earth 
currents from electric tramways, and I made a model electric 
railway to illustrate certain effects of diffusion of current 
through the soil. The rails in this model were made of rods 
of plumbago and clay in order to obtain sufficient resistance in 
a small length. The model was exhibited at a joint meeting 
of Sections A and G at the British Association at Bristol and 
is described, and reference made to the plumbago-clay rods, 
in The Electrician for September 16, 1898, Vol. XUL, p. 691. 
In another place, I have given extracts from my laboratory 
note book of 1892, which give the results of experiments on 
the resistivity of various proportions of blacklead and clay 
when mixed together, formed into rods and baked. These 
figures formed the foundation of the brief reference to the 
resistivity of plumbago-clay rods in the lecture briefly reported 
in Engineering of 1898. 

It appears, however, I was by no means the first person to 
make a resistance of blacklead and clay. Since writing the 
above portion of my letter, I have had brought to my notice 
the British specification of Mr. G. A. Nussbaum, No. 2,895 
of 1835, for improvements in resistance boxes and similar 
apparatus. In this specification the patentee says: According 
to this invention I employ a substance having & composition 
corresponding more or less with that of the blacklead ordi- 
narily used in blacklead pencils, and consisting mainly of a 
mixture of plumbayo or graphite and clay, These materials 
are prepared, mixed and moulded into rods, &c." His first 
claim is fo. ‘‘ The employment as & resistance to be interposed 
in any electrical circuit of a substance or material composed 
of an intimate mixture of graphite or plumbago and clay, in 
proportions depending on the specific resistance required." 

In Vogt's Dritish specification No. 18,156 of 1898, which is 
one of those with which the Electric Resistance and Heating 
Co. are concerned, it is stated: 

„According to my present invention, an intimate mixture in a finely 
divided state of a conductor and a non-conductor is worked iu water into 
a paste or dough, from which, by moulding, an article of the desired shape 
ia made. The non-conductor may be artificial stone, %%%, cement, 
porcelain, or other refractory material. The conductor may be graphite, 
or powdered coke, &c."' 
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I have, as already observed, no desire to offer any opinion upon 
the value of an invention, concerning which high authorities 
have been consulted, but I leave it to your readers to con- 
sider whether or not, having regard to Nussbaum's prior 
specification, and to my public exhibition of resistances 
made of various proportions of ‘‘blacklead and clay," and 
the full description of them in The Electrician six years 
ago, it is open at this date for any patentee to claim the 
above mixture as a new electrical resistance material. 

I may add that many persons have since the date of my 
Cantor lectures spoken to me about the material, and I have 
always told them that, in my opinion, anyone was at liberty 
to make resistances if desired of any proportions of blacklead 
and clay, mixed, kneaded, moulded and baked and used 
for any purpose for which an electrical resistance was 
required. Apologising for the length of this letter.— Yours, &c., 

University College, London, July 22. J. A. FLEMING. 


PARLIAMENTARY INTELLIGENCE. 


d 


THE TELEPHONE BILL. 


On the re-introduction of this Bill in the House of Commons on Monday, 

Capt. SINCLAIR moved that the consideration of this Bill be resumed 
that day three months. He said that although London and the provincial 
municipalities seemed to accept the Bill as the solution of a difficult 
question, à national system of telephoning would have been even more 
acceptable to them. But that alternative had been excluded from consider- 
ation. The present Bill had again been entirely changed in Committee, and 
the proposals they were now asked to consider were a complete departure in 
telephone enterprise. The telephone service would be thrown into greater 
confusion than ever, and public convenience would be sacrificed in the 
future as it had been in the past. What was the position of rural districts 
under this Bill? Only State working could be relied upon to develop the 

rer as well as the richer areas. 

Mr. BUCHANAN aaid that it could not possibly be claimed that these 
proposals were a settlement of the telephone question on a national basis. 
Mr. Hanbury had succeeded in conciliating large and powerful commu- 
nities ; but what had been effected for the smaller centres and the rural 
districts? He belteved that by postponing the consideration of the Bill to 
another session fairer terms would be arranged. 

Sir C. CAMERON said Glasgow had been anxious to obtain powers to 
establish municipal telephones, and he was certain the Bill had been made 
more acceptable to those who favoured the principle of municipalisation. 
If Glasgow and other large towns accepted licences terminating iu 1911, 
with the risk of a renewal, the licence of the National Telephone Co. would 
not be extended, and so, in proposing to extend the licence, the right step 
had been taken to ensure municipal competition. The question of inter- 
communication was, of course, a most important matter, and Mr. Hanbury 
had arrived at what appeared to him to be an equitable arrangement. 
Glasgow was willing to go on without the right of intercommunication, 
and the Corporation were confident that the company would in time come 
and ask for such intercommunication to be made. 

Mr. PROVAND contended that nationalisation of the telephone was not 
a feasible project. The country, to acquire the telephone service, would 
have to pay five or six millions sterling; that was the only method of 
nationalisation. Members of the Stock Excbanges suggested that the 
State should buy out the Telephone Company at a cost of £6,850,000, but 
the argument against this was the deteriorated condition of the company's 
plant. In Glasgow there were nearly 6,000 linea, and to buy on the prin- 
ciple suggested would cost from £56 or £57 per wire,or more than £300,000. 
The plant in Glasgow could not be sold at anything like that price. Except 
in a few places, the plant of the company was obsolete. In his opinion 
nationalisation was an absolutely impossible scheme, as administration by 
the Post Office would be enormously costly. He believed that under the 
Bill many rural places would be able to get a telephone service for a 
subscription of £1 a year. 

Mr. FAITHFULL BEGG eaid the new provisions introduced made it 
necessary that the Bill should be seriously considered at this stage. He 
considered the new provisions were bad because the country was brought 
face to face with the contingency of having four different authorities 
carrying on telephonic business—the Post Office, the National Telephone 
Co. in possession, the corporations, and newly-licensed companies. Yet if 
there was one thing which they were led to understand would be vital to 
a good telephonic system it was that the whole of the subscribers should 
be on one circuit and be able to intercommunicate with one another. 
Nationalisation was the only safe course, and all chance of nationalisation 
had gone. 

Mr. C. McARTHUR could not agree that nationalisation had gone until 
this Bill was passed. Theopposition of those he represented was as strong 
and even stronger than before, because they believed the effect of the 
alterations would be to make the system still more complex and to lead to 

great confusion. He did not think the passing of the Bill would lead to 
municipal authorities setting up systema of their own to any large extent. 
A large number of them had already concluded agreements with the 
‘National Company, and the conditions laid down were of such a nature as 
to increase their indisposition to enter into competitive telephone enter- 


national disaster if the Bill passed into law. 


rise. The most serious aspect was the prolongation of the life of the 
National Telephone Co. beyond 1911. Was it still impossible to reconsider 
the Bill seeing that it was so generally opposed by the business community! 

Mr. F. MOULTON said the Bill was an absolutely new Bill, and a moat 
discreditable surrender to the company. He wished to know what law 
or equity in the interest of the company should stay the hands of the 
House of Commons when it sought to exercise that power which was 
specifically reserved when its licence was granted. He had known the 
National Company threaten to take a telephone away from a business man 
unless he allowed them to erect a pole 60ft. high in his yard and to put 
120 wires upon it. Had a Bill been brought in providing that there 
should be no undue preference on the part of the company it would have 
been no unfair treatment. 

Mr. HANBURY : That is what we are doing now. 

Mr. MOULTON said they had bought that concession for privileges that 
were worth double the value. Another concession obtained from the 
company was that it would keep ita charges within the limits of those 
made by any competitor. But that'was & thing which the company would 
be forced to do under the influence of competition. In return for these 
two miserable concessions thé Bill provided that at every place where a 
municipality was strong enough to form and keep alive a telephone 
exchange, there the company's licence would be extended perpetually. 

Mr. HANBURY : No, certainly not. 

Mr. MOULTON : The National Company knew the enormous victory 
they had gained. Municipalities, instead of being free, in 1911, to provide 
a telephone serviee as they did gas and water, would for ever be committed 
to competition by a private company. 

Mr. HANBURY said, like Mr. Moulton, he had never been able to 
understand how previous Governments had come to confer such extrava- 
gant privileges upon the National Telephone Co. It was a monstrous 
thing that a general licence, extending over the whole country, should 
have ever been granted to the company. It was necessary, if they extended 
the telephone licence to the municipalities, that they should also extend 
it to the National Company. Under this Bill the company, which 
could have extended its operations over the whole of the United 
Kingdom, and could by that mere fact have prevented competition arising 
anywhere but in the larger boroughs, could not enter any area in which 
they were not now working, and this arrangement would enable the 
poorer and weaker boroughs to start a system of their own. Besides 
this important concession, obtained by negotiation with the company, they 
had got two other conceesions—one that the company should come uuder 
control, and the other that, under certain conditions, there should be inter- 
communication. He admitted it was a great disadvantage that in one 
area they should have two competing systems, but they could not always 
help that. It happened in Stockholm, where the greatest use was made of 
the telephone, and it existed also toa great extent in Norway and Denmark. 
Wherever a bona fide extension of the licence to the company took place, 
and wherever there was bonu fide competition established —that was where- 
ever a new company had 500 to the National Company's 1,000 subscribers— 
there intercommunication would be arranged. The only alteration in the 
Bill not dealt with by the Grand Committee was that of intercommuni- 
cation, but although that point was not formally dealt with by the 
committee it was understood that clauses such as had now been introduced 
would be brought up on the report stage. It had been asked how they 
were going to serve the rural districts. If the company was not working 


already ia the smaller urban districts those districts need not fear competi- 


tion; they would be free to start a system of their own. As to the 
smaller districts not being paying districte, the experience of Norway aud 
Sweden showed that they were paying districts to work, and when asked 
before the Select Committee of last year where, if he had his choice, lie 
would prefer to start an exchange, Mr. W. H. Preece said he would choose 
the smaller rural districts, and he instanced portions of Anglesey. Only 
withia the last year the municipal system had been started in Guernsev, 
and they were beating the record against foreign countries. In Jeraey, 
where the National Company had been in operation for several yeara, the 
number of telephones was about 1 in 300 of the population, while in 
Guernsey, after one year's working, the telephones were as 1 to 80 of the 
population, and it was expected that soon they would be as 1 in 50. He 
contended that the very grave charges of undue conceasion to the National 
Telephone Co. made by Mr. Moulton were not justitied by facts, and 
he hoped he had proved that they had got from the company concession: 
which they could not have gotexcept by negotiation. He could not forget that 
the National Telephone Co., withall its faults, had done good work in starting 
the telephone service. It had had privileges given to it —privileges which, 
had he been Postmaster-General, he would never have given, and these 
enormous privileges had tied his hands, but he had refused to be a party 
to anything in the nature of confiscation. The Bill was fair to the 
company and fair to the taxpayer, and would give the country a good 
service, national in the best sense of the word. 

Mr. J. A. PEASE said a company which had treated users of the tele- 
phone with very little consideration, and had made large profits out of the 
trading community, was now to have its licence extended to 1925. It 
would be better that matters should remain as they were. It woald bea 
As to the much-vauntel 
competition provided for, what had happened in Newcastle, where the 
Post Office competition with the company had failed, was likely to happen 
in other large towns. Business inen needed communication between town 
and town, and, therefore, would join the company’s system rather than 
that of Post Office, which was only established in some towns. 

Mr. KIMBER said that in expending this £2,000,000 they would only 
add another great loss to the telegraph deficit. There was no way ot 
carrying out the telephone system except under one authority, and, though 
there might be objections to extending the Civil Service, the objections 
were greater when it was found that the telephone communication of the 
country would be put back by 50 years, as would be the case under chi- 
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newproposal Instead of the new scheme bringing about uniformity it 
would bring about diveraity. Financially the plan would be disastrous to 
the State. 

The amendment was then rejected by a majority of 130—41 to 171. 

The Bill was then considered clause by clause. 

On clause 1 Mr. BUCHANAN said there was nothing on the face of the 
present Bill to show that the two millions of money was to be spent on the 
improvement of telephonic communication. As he read the first clause, 
the money asked for in the Bill might be spent on any of the purposes of 
the Telegraph Aets. When they had dealt with London there would be 
very little left for the country. They were going to spend two millions on 
on a scheme which could not be final. They were not only wasting money, 
but were actually increasing the value of property which they would 
eventually have to buy up. 

Sir JOHN LUBBOCK said general experience was that the State lost 
money whenever it undertook work of this character. Mr. Hanbury had 
denounced the proposal to add to the work of an already over-burdened 
department and to increase the number of Government employees ; and, 
if sucha course was unwise for the whole country, surely it was no less 
unwise for the metropolis. 

Mr. HANBURY : The right hon. gentleman has only to look at the 
postal service to supply a reply to his argument that the State cannot 
undertake work of this kind at a profit. 

Sir J. LUBBOCK : Where there is no competition it is usually easy to 
make a profit. 

Mr. HANBURY eaid he would take a case where there was competition. 
The Post Office had telephone exchanges in Cardiff and Newcastle, and, 
badly as the system had been worked, a profit was realised. In London 
there was no alternative to the State taking over the telephone. The 
telephone area extended far beyond London County Council control, and, 
therefore the Post Office was the only body that could grant the under- 
ground way leaves necessary to an efficient service. One-half the^sum of 
twomillions provided by the Bill would be spent in providing a thoroughly 
efficient service in the metropolis, and the remainder would be used in 
extending the telephone service in those districts where the population 
was not sufficient to maintain a service of its own. In the areas where 
the Post Office entered into competition with the National Company there 
would be no extension of the company's licence, and in these districts 
therefore this must be regarded as a final settlement. 

Sir J. JOICEY said the rich parta of the country should be made to 
help the poorer districts, as in the case of the postal service. The proposal 
to spend £2,000,000 in London was monstrous. Why were the local 
authorities of London to be deprived of a power which was to be possessed 
by municipalities all over the country ? 

Mr. PARKER SMITH asked if any district that wanted telephonic 
facilities would have to form itself into an urban district, and if county 
councils were not to be allowed to use their credit for introducing telephones 
iuto the parta of a county where it was needed. 

Mr. H. LABOUCHERE said he was in favour of the Bill as it stood. 
London was the commercial centre of the whole country, and there was at 
present an exceptionally bad telephone system in London. The National 
Company had no wayleaves underground. The Government would have 
oe wayleaves, and, therefore. the service should be better and 
cheaper, 
agreed to by a majority of 176—32 to 208. 

Mr. KIMBER moved the rejection of clause 2, giving power to a borough 
or urban district council licensed to provide a telephone system to defray 
the expense out of the borough or district fund or rate, and to borrow 
money for the purpose. The clause would increase the tendency to give 
trading powers to municipalities, and prevented universal inter-communi- 
cation between all users of the telephone in the country. The Goverament 
could, without making use of municipalities, give underground wayleaves 
to any company they chose to licence, and it could not be maintained that 
it was necessary to employ the local authorities for the purpose of securing 
telephonic communication in the provincial towne. 

Sir J. JOICEY said hitherto municipalities had been able to borrow 
money very cheaply because they had required it for sanitary and other 
necessary purpoees. But who could tell whether they would be able to 
make a profit out of telephones? If the House gave powers to munici- 
palities to go into these wild-cat schemes, for some telephone schemes 
came fully under that designation—the public would be wary of investing 
money. He had some experience of the disadvantages of having two 
telephone systems in one area, and if they had two or three systems people 
would have to subscribe to all instead of to only one. He had actually 
lad that experience in Newcastle. He should be glad to know what 
arrangements it was proposed to make in such places. 

The amendment was negatived. 

Mr. PARKER SMITH moved to give county councils the same powera 
as to councils in boroughs. 

Mr, HANBURY said it would ba impossible to give licences to county 
councils, The county councils had not got the wayleaves in their hands. 
There were populous places in Scotland, however, which had wayleaves of 
their own ; and Scotland would have a prior claim in that respect 
(hear, hear.) 

The amendment was withdrawn. 

Mr. F. MOULTON moved to strike out from clause 3 certain words in 
order to prevent the National Telephone Co. in any area or part thereof 
exercising any undue preference. I6 the clause as now drafted were 
passed, it would confer statutory authority on the company to give undue 


preferences except in those portions of an area in which they had 


renounced it. 

Mr. HANBURY said this power was one which the National Company 
possessed under their original licence, and, though it was not one which he 
wished to defend, it was a privilego which the House had no right to teke 
away, except for good reasons demonstrated. The proper course was to say 


to the company that in those places where their licence was extended they 
should renounce this privilege. : 

The amendment was negatived. : 

In moving an amendment to clause 3, 

Mr. HANBURY said, although he regretted the company had the power 

of giving preferences under their existing licence, under the present 
arrangement he did not think it would be fair to curtail their powers in the . 
particular localities in which they could operate. 
. Mr. BUCHANAN said the company had in the past been in the habit 
of going to an intending subscriber and saying, Give us certain facilities 
or we will not allow you to be a subscriber." That wasa monstrous power 
for any company to have. 

Mr. FAITHFULL BEGG moved to amend the sub-section of clause 3, 
which provides, with regard to existing companies, that their charges 
shall not exceed the maximum rates or fall below the minimum rates 
authorised by the Postmaster-General, by the omission of the words “ fall 
below the miuimum rates.” As the essence of the Bill was to provide 
competition by which to cheapen rates, there ought to be no restriction 
as to the falling of the rates. Would the Postmaster-General have the 
power to fix different minimum scales of rates in different localities ? 

Sir J. JOICEY said this was a sample of the patchwork system the 
Government were about to set up. The whole basis of this Bill was to 
give competition, and yet the Government and the municipalities were 
here announcing that they wanted to prevent any competing company in 
their particular area from reducing their rates, and thus giving the locality 
& low-priced telephone system. "Tho competition provided in the Bill was 
a farce. 

Mr. LABOUCHERE asked if the provision of minimum rates would do 
away with the system of rebates, to which he had the strongest possible 
objection. 

Mr. HANBURY said that would undoubtedly be the effect of the 
provision, and was one of the reasons why he put this minimum rate in the 
Bill. The rates for the use of the telephone would vary in different 
localities. Another reason for introducing the minimum rate in regard to 
municipalities was that possibly the Poat Office might, on the termination 
of the municipal licence, become the successor. He could not accept the 
amendment. 

The amendment was negatived. 

Mr. HANBURY said it was just possible that under the clause as it 
stood it might be said that the company were entitled to an extension of 
wayleaves if the grant for the licence was continued later on. He there- 
fore moved an amendment to provide that such wayleaves should continue 
for the period “ specified in the new licence for the duration thereof," and 
this was agreed to. 

Mr. BUCHANAN moved an amendment that there should be no exten- 
sion of the National Compauy's licence beyond 1911. 

Mr. COHEN said Mr. Hanbury had come to the conclusion that it was 
desirable to give municipalities power of establishing telephonic communi- 
cation, and had satisfied himself that municipalities could not undertake 
that businesa unless licences were issued for a longer period than 1911. It 
necessarily followed that the same privileges must be accorded to the 
National Telephone Co. That company was the pioneer in telephonic 
communication, and in carrying on its work it had been obstructed by the 
municipalities, as was specifically found by the commission which sat at 
Glasgow. 

Mr. CAWLEY thought that to accept this amendment would practically 
be to destroy the Bill. The Glasgow Corporation was quite ready to 
establish a competitive telephone service under any conditions, but other 
municipalities were not so ready to take this risk. A good many aspersions 
had been directed against the National Company, and he would not under- 
take its defence, but blamed the Post Office and the Government for 
allowing themselves te be as wax in the hands of Mr. Forbes, who, with 
great financial experience, had conducted the company’s affaira to the 
profit of his shareholders. If licences were not to be extended beyond 
1911 no company or municipality would start a service, and it would be a 
gross injustice for the National Company to be compelled to give up iu 
1911 when rivals were allowed to continue beyond that date. 

Mr. HANBURY said that the one object of the committee had been to 
find some means by which competition between the company and the 
municipalities could be conducted on fair terms. Surely it would be most 
unequal competition if a long licence were granted to the municipality and 
not to the company ? Perhaps the committee thought that the munici- 
palities would be willing to take licences terminable in 1911, but it had 
been found that this was too shert a period. Butif it were not, then the 
municipalities could elect that their licences should not run beyond 1911, 
and in that case the licences of the company must end at the same time. 

Sir J. WOODHOUSE said Mr. Hanbury would never have granted this 
concession to the company, which was so opposed to the public interest, 
had he received the full support of his colleagues. | 

Mr. FAITHFULL BEGG said the compromise of 1884 between the 
National Telephone Co. and the Post Office, was & genesis of that licence 
which now appeared to have offered such extravagantterms to the company. 
But the difficulties encountered in the earlier stages of the telephone 
enterprise were quite under-estimated. At one time it was almost 
impossible to obtain money for telephone work. He possessed until lately 
a letter from the Town Clerk of Edinburgh refusing to allow the National 
company to put the headquarters of the fire brigade of the city in com- 
munication with the company's exchange even free of charge. However 
extravagant the privileges enjoyed by the company might appear to-day, 
they were certainly not so in theearly days of the enterprise. 

Mr. LABOUCHERE said the company could not possibly lose anything 
by the continuance of municipal licences after 1911. What was generally 
desired was the nationalisation of the telephone, and that was now deferred 
from 1911 to 1925. They should stand firmly by 1911, and under no 
consideration whatever give the telephone company a longer life. 
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Mr. T. P. O'CONNOR said he would rather see the Bill lost than that 
this monopoly should be continued till 1925 and the telephone system of 
the country remain a disgrace compared with thesystems in other countries. 

Mr. GRIFFITH-BOSCAWEN said that in the interests of the munici- 
palities the Secretary to the Treasury had agreed that the licences should 
extend for a period not exceeding 25 years, and it followed on the principle 
of fairness and equity that the company's liceuce should be similarly 
exteuded. It was absolutely in the power of the municipality to determine 
how long the company's licence should run. The company's licence was 
only to be extended where there was competition, and, therefore, this could 
not be described as the extension of & monopoly. "The fact that inter- 
communication had been conceded by the company waa in itself of much 
greater value than any advantage that had been given to the company, 
because, if municipalities were to start a telephone system on anything like 
fair terms, inter-communication was abaolutely essential. 

Mr. F. MOULTON wished to show how utterly the public interest was 
ignored in this bill. Take two cases—the case of a place where there was 
no competition at present and the case of a place where there was no com- 
petition as proposed by tbis Bill. Suppose the National Company mis- 
behaved itself at Cambridge, and refused to give a proper service, the 
Post Office had in its hands the punishment for that. They could 
grant a rival licence, and the fear of that had kept the National 
Company in order in the past, and would keep it in order in 
the future. But let this Bill be passed, and what position was 
the National Telephone Co. in? The more badly it behaved, the more it 
drove the public to seek a competitor, the more certainly it improved its 
position, because it got a prolongation of its licence. There was some 
power of keeping them in order with the threat of competition. Now the 
threat of competition, instead of being a threat, was exactly the opposite. 
They could not introduce competition, if this Bill passed, without greatly 
strengthening the position of the existing company. The concessions 
stated to have been secured in return were of the most illusory character. 
The company gave up, it was said, the districts they were not occupying. 
But in every one of those districts the Post Office could give a licence, and 
if the company would not take up those districts before, was it likely they 
would take them up now. So that the country could have secured that 
concession without seeking any concession from the National Telephone 
Co. Another alleged concession was that the company should not use 
undue preferences. But the company themselves repudiated the 
idea that they ever treated people unequally. That made the conces- 
sion a nullity. The other concession was that they would not charge 
more or less than new companies—a thing they could leave to competition 
to settle. He objected to giving any department of the Government 
power to grant a licence benefiting the National Telephone Co. after his 
experience of that company for the last few years. Their duty was to 
increase the efficiency of the telephone system. They could do that by 
creating municipal competition, and it was idle to suggest that that com- 
petition would be better if they increased the powers of those who 
competed with the municipalities. They ought to leave the period of the 
licence of the National Telephone Co. unchanged. 

The amendment was negatived by 84—62 to 146. 

Àn amendment, proposed by Mr. HANBURY, providing that acquired 
wayleaves should continue for the period specified “ subject, as aforesaid, 
on the terms and conditions specified in the agreement (including any 
provisions thereof for determination on breach of covenant), except so far as 
varied by any subsequent agreement with thelocal authority," was agreed to. 

Mr. HANBURY also moved that, where an existing company is supplying 
public telephonic communication in any exchange area, a licence to provide 
& system within the same area shall not be granted to any person or body 
other than the council of the borough or urban district, unless the application 
is approved by the local autbority. The object of his amendment, he urged, 
was to prevent the starting of bogus companies which might be bought up. 

Mr. F. MOULTON held that this amendment was one of the many 
indications that the Bill was drawn up eutirely in the interest of the 
National Telephone Co. 

The amendment was approved by 111—27 to 138. 

Capt. SINCLAIR moved that all licences existing or extended after the 
passing of the Bill should be subject to the provisions of any general Act 
relating to telephonic communication. His object was to secure the 
limitations and regulations which the public interest had demanded should 
be applied to other industries and enterprises. 

The amendment was negatived. 

Capt. SINCLAIR moved to omit the sub-section providing that where a 
local authority or a new company provides a system under licence, in an 
area in competition with an existing company, the licence of the existing 
company within the area shall, on certain conditions there set out, be 
extended for the period for which the licence of the local authority or new 
company is granted. He hoped that even at the eleventh hour the House 
would realise that this was the most important concession made to the 
National Telephone Co. 

The amendment was rejected by 70—38 to 108. 

Dr. CLARK moved an amendment to limit the scope of sub-section 3 to 
the case of a new company with regard to the extension of licence, so that 
where a local authority came in the licence of the Natioual Company should 
in that case cease in 1911. 

The amendment was rejected by 70—33 to 103. 

An attempt to adjourn the debate having been defeated, the Bill was, in 
the early hours of Wednesday morning, ordered for third reading. 

The Bill was down for third reading yesterday (Thursday), but the order 
had not been reached when we went to press. 


ELECTRIC LIGHTING IN THE OITY. 
The Select Committee of the House of Lords which is considering the 
Provisional Order recently granted by the Board of Trade to the Charing 
Cross and Strand Corporation, for the supply of electric energy within the 


City of London, is presided over by Lord Ribbleadale. At its sitting on 
Monday, 

Mr. SHIRESS WILL, Q.C., for the Charing Cross Company, dealt with 
the history of the movement which had led up to the granting of the 
Order for which confirmation was now sought. After setting out 
particulare regarding the capital, system of supply, charges for 
current, &c., of the Charing Cross Company, he said that in 1890 
and 1891 the City Corporation entered into agreements with three 
parties, conferring upon them the exclusive right of supplying the City 
with electricity but with the important qualification so far as we are 
able to do 80." These parties, having each obtained provisional orders, 
were subsequently amalgamated and became the City of London Electric 
Lighting Co. Counsel's opinion had been taken as to the validity of 
certain agreements entered into between the Corporation and the parties 
referred to, and that opinion was to the effect that the agreements were null 
and void. His case (said Mr. Shiress Will) was based on competition. In 
nearly every important district in London competition existed, and where- 
ever there was competition the public were benefited, the charge for current 
was kept down, and the service was more efficient. He, therefore, asked 
the Committee to grant the company the powers now sought. 

After Mr. E. WILMOT SEALE and Mr. W. H. PATCHELL had 
given evidence for the promoters, 

Mr. LITTLER, Q.C., said the City Corporation, whom he represented, 
did not desire any one to enter the City as a competitor with the present 
company until the question of the validity of the agreements had been 
decided by a Court of law. If there was to be competition in the City, 
the Corporation ought to be the competing body, because the streets and 
footways in the City were so crowded already with pipes, mains, &c., and 
the traffic was so overwhelming that it was desirable that the streets 
should be opened only by the Corporation, which was best able to do the 
work with least interference to the traffic. There was no need for hasty 
or immediate legislation because there waa already electric light available 
in the City. He therefore asked the Committee not to allow the Order to 

roceed. 
d Mr. GEORGE HERRING and Mr. J. CECIL BULL having gave evidence 
on behalf of the City of London Co., 

Mr. FRANK BAILEY, engineer of the City of London Company, gave 
evidence as to the peculiar difficulties connected with the supply of elec- 
tricity in the City. The company had a larger percentage of the lamps 
connected with their system lighted at one time than any other company, 
reaching no less than 6C per cent., whereas 33 per cent. was nearer the 
ordinary figure. It was, therefore, necessary to have twice as much plant 
available to supply the same number of lamps as in an ordinary area. The 
demand for light in the City increased at a very rapid rate, but only lasted 
a short time. If his company were discharged from the burden of making 
the large provision for depreciation and reserve funds, as was stipulated for 
in the contracts with the Corporation, they could supply electricity at 5d. 

r unit. 
ber. D. J. ROSS, engineer to the City Corporation, said he had large 
experience in laying electric and lighting maius in the City of London. The 
whole of the City streets were very much congested with mains and pipes 
of various kinds, and in nearly all the great thoroughfares it would be 
impossible to put further pipes under the pathway, and any new pipes 
would have to be laid under the carriage way to the great confusion of the 
traffic. 

Lord KELVIN said he had had a lengthy experience with electrical 
matters. There were two unusual circumstances connected with the 
Bupply of electricity in the City of London, the extreme rapidity with 
which the demand increased and the short time the demand lasted. The 
excessive amount of machinery required was hardly profitable during the 
summer months—in fact, was worked at a loss. Double the quantity of 
machinery was required for the City lighting to what was necessary in 
ordinary localities for the same number of lamps. The effect of competition 
would be very disastrous and exceedingly wasteful. The difficulties of supply 
would be only increased by dividing the responsibility between the two 
companies. Duplicate expenditure in plant and mains would become 
necessary, and the public must eventually suffer from this unneceesary 
expense. He believed the inevitable result would be the buying up of one 
company by the other, or of both companies by the Corporation, and that 
much greater expense would thus be incurred. 

This concluded the evidence. 

The CHAIRMAN said the Committee were of opinion that the 
Provisional Order might proceed. The Committee would wish a clause to 
be inserted to ensure competition and obviate combination pending the 
purchase by the local authority. 

Mr. PEMBER, Q.C., then submitted the following clause :—‘‘ The 
undertakers shall not enter into any contract or agreement, or directly or 
indirectly agree or arrange, with the City of London Electric Lighting Co., 
or with any other company, body, or person, with & view of avoiding or 
putting an end to or in any manner interfering with the competition by 
this Order authorised." 

The CHAIRMAN said it might be found that à great deal of money was 
being wasted owing to the coinpetition, and that the consumer was suffering 
in consequence. The local authority might consider an agreement between 
the two companies to be in the interests of consumers. Such an arrange- 
ment would apparently be excluded by the proposed clause. He suggested 
that power should be given to go to the Board of Trade. 

Mr. PEMBER suggested that the section already in the Order should be 
made to read:—''The undertakers shall not purchase or acquire the 
undertaking of, or associate themselves in any way, or for any purpose, 
with any other company or person supplying energy under any licence, 
Provisional Order, or special Act within the administrative County of 
London, unless with the sanction of the Board of Trade and the consent of 
the City of London, or unless the undertakers are authorised by Parlia 
ment to do so." | 
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The alterations suggested should be referred to the Lord Chairman of 
Committees, 

Mr. FREEMAN then brought up a clause to the effect that if the 
Corporation purchased one undertaking they should also acquire the 
other, hia object being to prevent the Corporation buying one concern and 
competing, with the rates behind them, with the other. 

Lord ROBERT CECIL, for the Corporation, objected to the proposal, 
and the Committee rejected it. 

The Committee subsequently went through the clauses and after a few 
trifling alterations had been made, adjourned. 


CAPE—AUSTRALIA OABLE. 


In the House of Commons, on Tuesday, Mr. BRODRICK said that 
the Eastern Extension Telegraph Co. were prepared to provide cable 
communication between the Cape and Australia without requiring any 
pecuniary assistance from either the colonies or Her Majesty's Government, 
and that they would at once reduce the tariff to 4s. per word between 
Great Britain and Australia on receiving landing rights for their proposed 
new cable. No information, he said, was to hand as to the conditions, if 
any, attached to this offer. 


ELECTRIC TRACTION IN LONDON. 


At Tuesday’s meeting of the London County Council the Highways 
committee submitted a special report on the subject of mechanical traction. 
The report seta out that in March last the Council asked the Lambeth and 
Wandsworth local authorities to give the consent required by the London 
Tramways Company's Act, 1888, to an application being made by the 
Council to the Board of Trade for a licence for the experimental use of 
mechanical traction on the tramways between Westminster Bridge and 
Tooting. Both bodies asked for information as to the kind of mechanical 
traction which would be used. Having now received the report of Prof. 
A. B. W. Kennedy as to the system of mechanical traction most suitable 
for use on the London tramways, the Highways committee recommend the 
Council to make experiments with two systems of underground electric 
traction — conduit and surface contact on portions of the liue referred to, 
and the necessary consent (without more definite information) has again 
been aought. The committee are advised that there is no considerable 
difference in cost between the two systems. The line to be adapted for 
the experiments is about six miles in length, and the estimated cost of 
reconstruction is £15,000 per mile of single line. The total cost of recon- 
struction is, therefore, estimated at £180,000. The committee propose 
that Prof. Kennedy shall prepare the necessary plane, and superintend the 
reconstruction of the tramways. 

The committee are in communication with Prof. Kennedy as to his 
terms for this professional work, and also for his undertaking the same 
work in connection with the proposed new tramways and light railways, 
for the construction of which for electric traction the council may obtain 
powers next year, either by provisional order or by orders of the Light 

way Commissioners. The Council on 1st August adjourns for the 
autumn recess, and the committee asked to be authorised, in the event 
of the necessary consent being obtained, to make, on behalf of tbe Council, 
application to the Board of Trade for its licence for the use of electric 
traction on the experimental line, and to take all necessary measures for 
the preparation of the plans and specifications. 

The consideration of the report on the committee's recommendations 
was adjourned until next week. 

The Bridges committee presented a report dealing with a proposal to 
construct a tramway through the Blackwall tunnel. Sir Alex. R. Binnie, 

the chief engineer, said the tunnel was not suitable for a tramway to be 
worked by horses, and the committee added that in the event of the 
tramway being constructed and worked by electricity it would be 
extremely difficult to fix the cables to the roof of the tunnel owing 
to the fact that the concrete and tiles were only, in parts, 44in. 
thick ; and to carry overhead cables in the open approaches, supports, 
placed outside the footways, would be required. On the other hand, if the 
conduit system was used there would have to bea groove between two iron 
plates placed in the centre of each line of rails. There would, therefore, be 
parallel lines of iron in the carriageway on which the horses would obtain 
no satisfactory foothold, and the result would be detrimental to the general 
traffic. The committee, therefore, recommended the Council to withhold 
its sanction to the proposal. The recommendation was agreed to by 52 
votes to 50, 


LEGAL INTELLIGENCE. 


Workmen's Compensation. 


At Marylebone County Court, on Tuesday, Francis A. Noah, engineers’ 
fitter, claimed damages under the Workmen's Compensation Act, against 
the Safety Concentric Wiring Co. with respect of personal injuries sustained 
while in reepondente' employ. Applicant said he was assisting in an electric 
light installation at the Great Central Railway Station, Marylebone. 
While working ona scaffold he stepped back to allow another workman to 
pass, when something gave way, and he fell to the ground, sustaining 
serious injuries. 

Mr. BELL (for the company) said his clients had sub-contracted for the 
execution of work. A clause in the Workmen’s Compensation Act lays 
down that a sub-contractor shall not be liable for an accident upon a 


building, under circumstances similar to those before the Court, although 
the contractor proper might be liable. 

The JUDGE agreed with counsel's contention, and plaintiff was non- 
suited. 


Tozer and Son v. Talbot. 


In the Queen's Bench Division, on Thursday, before Mr. Justice Philli- 
more, Messrs. Jas. H. Tozer and Son, railway plant contractors, sought to 
recover from Mr. Geo. Talbot, railway contractor, £15,210, damages for 
alleged breach of contract; and also £400 money advanced by them to 
defendant. Defendant paid £400 into Court in satisfaction of the claim 
for money lent, but he contended that the plaintiffs were not entitled to 
damages. The matter arose out of the promotion of the Brompton and 
Piccadilly Circus Railway Co. For plaintiffs, it was stated that in 1897 
defendant, who was engaged in promoting a Bill in Parliament for the con- 
struction of the line, agreed that in the event of the Bill passing he would 
buy all the iron and steel required for the construction of the railway 
through them, and that he would pay them 10 per cent. commission on 
the iron segments, bolts, nuts and washera to be used in the tunnels. The 
Bill passed through Parliament, and under an agreement defendant 
undertook to construct the railway for £585,174. The public were 
asked to subscribe the capital, but the response was meagre, and 
another company took over the concern. In November, 1898, plain- 
tiffs eaid defendant assigned hia interest under the contract with 
the company, and in consequence they had lost 10 per cent. on £152,100, 
the market price of the goods they ought to have supplied. 
The £400 claimed, plaintiffs; alleged, was the balance of £750 lent to 
defendant. Defendant denied that plaintiffs were entitled to claim for loss 
of commission. He said that as plaintiffs were anxious to secure the 
contract referred to he made them an offer that, in consideration of their 
contributing a certain portion of the Parliamentary expenses, he would 
allow them a commission of 10 per cent. on the iron and steel 
goods supplied, which should be approved and used upon the 
railway in the event of his carrying out the work. This offer, 
however, was not accepted, and it was submitted by defendant that the 
contract between plaintiffs and defendant was conditional on defendant 
constructing the line. Defendant further said that, as the company was 
unable to raise the necessary capital, they exercised their powers and gave 
him the necessary notice to determine his agreement to construct the line. 

His LORDSHIP said the plaintiffs were entitled to somethiug more 
than nominal damages, and he entered judgment for £250 beyond the 
£400 paid into court. 


Co. (Limited) v. Imperial Tramways 
| Co. (Limited). 

Mr. Justice Cozens-Hardy granted an application that this case (which 
was for infringement of patent for electric motors) might not be taken 
uutil after the Long Vacation. 


Electric Construction 


Hampstead Blectric Supply Co. (Limited). 


An interpleader action was heard by Mr. Justice Ridley in the Queen's 
Bench Division on Friday last, in which the question of the distribution of 
a large number of shares in the above company against commission notes 
held by a Mr. George Shanton and others was argued. The number of 
shares for which the Court's instructions as to distribution was asked was 
11,000. The action had no general public interest. 


p ————————M——À À 
. TRADE NOTES AND NOTICES. 


Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week. | 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions can be obtained of the Booksellers” 
or direct from the Publishing Ojices, 1, 2 and 3, Salisbury-court, Fleet- 


street, London :— 
NOW READY. 

“The Electrician” Electrical Trades’ Directory and Hand- 
book for 1899.—The Second Edition of the ** Big Blue Book” for 
1899 is now ready. The volume contains the large Sheet Tables 
of Electricity Supply Stations and Electric Railwaysand Tramways. 
The price of the Directory and Handbook remains the same—10s., 
post free 10s. 9d.; abroad, post free, 12s. (United States 13s. 6d.). 

"KErgorBi0 Motive Powsr,” by Albion T. Snell, contains the 
latest information respecting the application of electric ene to mining 


and general power transmission purposes, in which the author has had 
much experience. Price 10s. 6d., post free; abroad, lir. 


„ELA TESTING ron TELEGRAPH ExorwEERS."— By J. Elton 
Young, M. L. E. E. The scope of the book aims at furnishing a fuller treat 
ment of the subj from the standpoint of the Telegraph Engineer, 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general. 
Demy 8vo, fully illustrated. 10s. 6d., post free; abroad lla, - 
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** LABORATORY Norns AND Forms. ”—With the above title we have ready 
the New Edition of a set of 40 Elemen and Advanced Exercises for 
use in Electrical Engineering classes. ese have been prepared by 
Dr. J. A. Fleming, and will be found of t service to Teachers, on- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 8s. 6d. per 
dozen net; in sets of any three, 1s. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 5s. 6d. net. e complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 128. net; or bound in strong 
cloth case. price 12s. 6d. net. Strong portfolios can be had, price 1s. each. 

NOW READY.—The cheaper edition of Dr. J. A. Fleming's *' Electrical 
Laboratory Notes and Forms." These cheaper Forms have pared 
for the use of students and teachers at the Polytechnic and other scienoe 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to a request for a cheaper seb for use at the day 
and evening classes at many of the technical institutes. These new Fo 
which differ only from the higher-priced set in being printed on smaller an 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. 

€ THB STUDENTS’ GUIDE TO SUBMARINES CABLE TEsTING.”—A new work 
by Messrs. H. K. O. Fisher and J. O. H. Darby, with the above title, is 
now ready, price 6a. net; abroad, 6s. 3d. This work is intended to serve as a 
guide to o tors already in the telegraph service, and to those who desire 
to enter that service. e great cable companies now insist that their 
operators and 5 8 certain examinations in electrical 
subjects. The book is very fully illustrated. Second Edition now ready. 

Drum ARMATURES AND COMMUTATOBS," by Mr. F. Marten Weymouth, 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 

"SUBMARBINB OABLE-LAYING AND HEgPAIRING."—By H. D, Wilkinson, 
MI. I. E. E., &o., fully illustrated: price 12s. 6d. 

% PRAOTICAL NOTES FOB ELBOTRICAL STUDENTS."—By Messrs. A. B. 
Kennelly and H. D. Wilkinson. Prioe 6s. 6d., post free. 

„ Dr. G. Gore. Third Edition. Price 3s., 

ree. 

"WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPACB WITHOUT WIRES 
BY ELEOTRIO WaAvzS."—By Dr. O. J. Lodge, with many original illustra- 
tio ss. New and Enlarged Edition in the press. 

** ELECTROMAGNETIO THEORY.”—By Oliver Heaviside. Vol. J., 12s. 6d. ; 
Vol. II., just published, price 12s. 6d. 

TH INOANDESCENT LAMP AND ITS MANUFACTURE. ”— By Mr. Gilbert S. 
Ram. Price 7a. 6d., post free. 

“Tas Steam EN. INDICATOR AND IxptcATOR DIAGRAMS. "—Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 

ITI ART or ELEOTROLYTIO SEPABATION OF METALS."—A second issue 
of Dr. Gore's book is now ready, prios 10s, 6d., post free. 

„Tun MANUFACTURE OF ELzOrRIO0 LiGHT CABBONE;" — A Practical 
Guide to the establishment of a Oarbon Manufactory. Fully illustrated, 
price ls. 6d. ; post free, 1s. 9d. 

„TRI BIBLIOGRAPHY oF X-Ray LITERATURE AND fLESEAROH, 1396-97." 
A valuable, up-to-date compilation. Being an attempt to olassify the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 58., post free. 

"LocaLISATION OF Faur.TS IN ETTOrRIO LioHT Marws."—By F. C. 
Raphael. Price 5s., post free. 

„ ELEOTBICAL ENGINEERING FORMULA,"  pocket-book, by Messrs. W. 
Geipel and H. M. Kilgour; price 78. 6d.; by post, 7s. 9d. ; abroad, 85s. 
New Edition in the press. 

"THB ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D. Sc., F. R. S. New Edition. Price 13s. 6d., post free. 
Vol. II., price 12s. 6d. post free, is also ready. 

*' EuEOTRIO LAMPS AND ELxOrRIO LioHTING," by Prof. J. A. Flemin 
M. A., D. So., F. R. S., is handsomely bound, and full of original ire 
tions, designs, initials, &o. New Edition in the press. 
oan Lp ear E eee Two Mee Vol. I., Theo 

0 . Practice. Price, stou r cover, 2s. 2d. eac t free ; clot 
3s. 9d. Single Primers, 3d. Sach oet free. i Ss poat tree j.elo 

„Mori POWER AND GEARING FOR ELROTBIOAL MAOHINERY."—By 


E Trent Oarter, O.E., M.I.E.E. Price 12s, 6d., post free; abroad 
8. LJ 

" ARMATURE WINDINGS OF ELROTRIO MaonINES."—By H. F. Parshall 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in hjs capacity as Chief Designing Engineer of the Edison 
and 5 n oo of Bm and is intended to serve as a 
working ise on amo deei e 4to, 370 140 full- 
illustrations and 65 -page tables, i 80s., Posi free. (o perse TAR SEN PRES 


TENDERS INVITED. 

The Corporation of Glasgow invite tenders for the supply of con- 
centric and single lead-covered main cables, insulated with paper or 
fibre impregnated with oil, bitumen, or other substance impervious 
to moisture. The specifications, &c., may be had on application to 
Mr. W. A. Chamen, chief engineer, 75, Waterloo-street, Glasgow, 
and tenders have to be sent in to the town clerk (Sir J. D. Marwick) 


not later than Monday, 31st current. An advertisement elsewhere 
gives further particulars, 


The Halifac Technical Instruction committee invite tenders for 
installing the electric light at the municipal technical school. 
Specifications, &c., can be obtained at the oflices of the borough 
electrical engineer (Mr. H. F. Street), Foundry-street, Halifax, and 
tenders must be sent to the town clerk (Mr. Keighley Walton) on or 
before Aug. 9. An advertisement contains further particulars. 


The Blackpool Corporation invite tenders for the electrical equip- 
mont of 10 double bogie tramcars. Specifications, &c., can le 


obtained from the borough electrical gu (Mr. Robert C. Quin), 
Corporation electricity works, Blackpool, to whom tendera must be 
sent by Monday, Aug. 21. Further particulars are given in an 
advertisement, 


The Bridgewater Trustees invite tenders for conduit and wiring 
work (600 lights) in Bridgewater House, St. James’ Park. Specifica- 
tions may be seen at the offices of Messrs. O'Gorman and Cozens- 
Hardy, consulting engineers, 66, Victoria-street, London, S. W. 
Tenders by August 4. See advertisement. 

The commissioners of the burgh of Motherwell invite tenders for 
the supply and delivery of (1) boilers ; (2) engines, dynamos, feed 
pipes, &c.; (3) storage battery; (4) switchboard and booster; (5) 
arc lamps, &c. ; (6) incandescent street lamps, fittings, &c.; (7) 
feeders, mains, &c. ; (8) arc lamps and posts. Further particulars 
are set out in an advertisement elsewhere. Plans and specifications | 
can be inspected at the offices of Prof. Alex. B. W. Kennedy, 17, 
Victoria-street, London, S. W., and copies of specifications, with 
forms of tender, &c., can be obtained of the town clerk (Mr. James 
Burns), 18, Clyde- street, Motherwell, where tenders must be delivered 
not later than Aug. 18. 


The Lord Provost and Commissioners of the Royal Burgh of Perth 
require tenders for the supply and erection of plant, machinery and 
apparatus, under sections A to I, for their electricity supply works. 
Details of these requirements are fully set out in an advertisement 
on another page, and a plan of the engine and boiler house, &c., can 
be obtained at the office of Mr W. C. C. Hawtayne, consulting 
engineer, 9, Queen Street-place, London, E.C., on and after Aug. 1. 
Plans may also be seen at the oflice of the consulting engineer, 
Central Chambers, 93, Hope-street, Glasgow, and tenders have to be 
sent to Mr. Wm. MacLeish, town clerk, City Chambers, Perthr, not 
later than 12 noon of Aug. 28. 


The Banbury Corporation announce in an advertisement that they 
are prepared to receive tenders for an electrical installation for public 
and private lighting. Communications to the town clerk (Mr. 
Alfred J. Stockton) not later than Aug. 14. 


The Carlisle Corporation invite tenders for boilera, engines and 
dynamos for traction purposes, together with condensing plant. 
Further particulara are set out in an advertisement. Plans and 
specifications can be inspected at (but not obtained from) the offices 
ofthe consulting engineer (Prof. A. B. W. Kennedy), 17, Victoria- 
street, London, S.W., and copies of the specification, with forms of 
tender, &c, can be obtained from the town clerk (Mr. A. H. 
Collingwood), Carlisle, after Wednesday next. Tenders to Mr. 
Collingwood's office not later than Aug. 17. 

The Vestry of the parish of St. Mary, Battersea (London), invite 
tenders for the supply and erection of steam, &c., pipes, feed pumps, 
feed heater, tanks, ejector condensera, economiser, &c., and also for 
switchboard and boosters. Specifications, forms of tender, &e., can 
be obtained on application to the vestry clerk (Mr. W. Marcus 
Wilkins), Municipal-buildings, Lavender Hill, S. W. Specifications 
and drawings can also be seen at (but not obtained from) the offices 
of Prof. A. B. W. Kennedy, 17, Victoria street, London, S.W. 
Tenders must be delivered at the Municipal-buildings by noon of 
Aug. 31. Further particulars are given in an advertisement. 

The Vestry of 5t. Mary, Battersea (London) also invite tenders for 
an overhead travelling (hand or electric) crane, and storage battery. 
Tenders to clerk. (Mr. W. Marcus Wilkins), Municipal-buildings, 
Lavender-hill, London, S.W., by noon of August 31. 


The Oldham Electric Lighting committee invite tenders for the 
erection of an additional boiler house and coal stores. Tenders to 
Town Clerk by Aug. 1. 

The Belfast Harbour Commissioners invite tenders for the con- 
version of a 2-ton jib crane from steam to electric power. Tenders 
to secretary (Mr. W. A. Currie), Harbour Office, Belfast, by 31st inst. 


The Edinburgh Town Council invite tendera for coal measurinz 
gear for their Macdonald-road station, and for extensions to shafting 
for driving mechanical stokers and for coal measuring gear at the 
Dewar.place station. Tenders to Town Clerk, City-chambers, 
Edinburgh, by July 31. 

The Birkdale District Council invite tenders for the transfer of 
their electric lighting order (1898). Tenders to clerk (Mr. John 
Smallehaw), Town Hall, Birkdale, by August 19. 


The Visitors’ committee of the North Wales Countws Lunatic 
Asylum, Denbigh, invite tenders for the supply and erection of : 
(1) engines, dynamos, switchboard, injector, piping and foundations; 
and (2) wiring of buildings. Tenders to Mr. Wm. Barker, Denbigh 
by noon, Aug, 1. 

The Salford Corporation invite tenders for the supply and erection 
of eight 750 kilowatt continuous-current steam dynamos. Tenders 
to Mr. L. C. Evans (town clerk), by Aug. 8 


The Barking District Council invite tenders for the “ free" wiring 
of premises in the district. Tendera to Chairman by Aug. 12. 

The Norwegian State Railways’ Administration, Christiania, invite 
tenders for copper wire, insulators, &. "Tenders by Aug. 9. 
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The Municipal Council of Praia, St. Jago, Cape Verde Islands 
invite tenders for the electric lighting of the town on conditions, 
full particulars of which may be seen at the offices of Senor J. A. 
de Breto Bastos, Secretary of the Municipal Chamber, Praia, or at 
Lisbon at the offices of A. de Assis Camillo, 121, Rua dos Retrozeiros. 
(Copy of proclamation, inviting tenders in Portuguese with English 
translation, can be seen at the offices of The Electrician, or type- 
written copies of the translation will be supplied.) Tenders to 
Council] within 180 days of publication of notice in Government 
Gazette in Lisbon, and tenders will be opened by the Council at 
Praia on January 31, 1900. (For further particulars see our issue 
of July 7.) 


The municipal authorities of Cascaes (Portugal) invite tenders 
until Sept. 6 for the concession for the electric lighting of the town. 


TENDERS RECEIVED AND AOCEPTED. 


The contract for the supply of batteries for the Crewe Corporation 
electricity supply works has been let to the Hart Accumulator Co., 
Stratford. 


The tender of Messrs. Ballard and Co. has been accepted by the 
Hampstead (London) Vestry for excavating and concrete work for the 
foundations of extensions to the electricity atation building. 


The Brighton Town Council have accepted the tender of Mr. 
John Every for the supply and erection of cast-iron water tanks 
with a capacity of 40,000 gallons, for the electricity works, at 
£802. 16s. 6d. Messrs. Newton, Chambers and Co. submitted a 
tender at £943. 103., and Mr. R. Harvey one at £1,495. 17s. 


The Doncaster Guardians have accepted the tender of the Keighley 
Eleetrical Engineering Co. for the electric lighting of the new work- 
house, at £2,700. 


The Wingate Parish Council have accepted the tender of Mr. G. H. 
Armstrong, Chester-le-Street, for supplying and erecting 42 incandes- 
cent lamps, with the necessary standards, wiring, &c., at £301. 

The tender of Messra. Dawson and Co., 9 and 10, Pancras-lane, 
London, E.C., has been accepted by the Municipal Council of Port 
Louis, Mauritius, for electric lighting, and the firm have been granted 
the concession for the sole right to light the town and suburbs. 
Messra. Dawson and Co. are the owners ot the present gasworks, and 
have decided to instal the electric light throughout the entire area, 
Already (we are informed by Messrs. Dawson) applications for 6,000 
lamps have been received from private consumers. 


APPOINTMENTS VACANT AND FILLED. 


The Bradford Corporation invite applications for the position of 
departmental electrical engineer. An advertisement gives further 
particulars and applications to the city electrical engineer (Mr. Alfred 
H. Gibbings), Town Hall, Bradford, not later than Monday, July 31. 

The West Ham Town Council invite applications for the post of 
junior &ssistant lecturer in engineering at the Municipal Technical 
Institute. Further information can be obtained from the principal, 
Municipal Technical Institute Romford-road, West Ham, E., before 
August 27. See advertisement 

The Thames Ironworks Shipbuilding and Engineering Co. require 
a shop foreman for their electrical engincering department. Appli— 
eations to the Secretary. See advertisement. 

The electrical department of the Leyton District Council require 
a shift engineer. Further particulara are given in an advertisement, 
and applications must be sent by August 1, to the engineer and 
manager (Mr. F. Harman Lewis), electric light works, Cathall-road, 
Leytonstone. 


The Council of the County Borough of West Ham invite appli- 
cations for the position of Instructor in electrical 0 and house 
fitting for the evening teaching staff of the Municipal Technical Insti- 
tute. Further particulars on application to the Principal, Municipal 
Technical Institute, Romford' road, West Ham, and applications 
must be in by September 1. See advertisement. 

The Sheffield Corporation require several experienced electric car 
drivers, Further particulars are given in an advertisement, and 
applications must be sent to the chief electrical engineer (Mr. A. L. C. 
Fell), Tramways Department, Town Hall, Sheffield. 

An assistant master for day and evening classes in physics and 
mathematics is required at the Brighton Municipal School of Science 
and Technology. Applications to Principal by Aug. 1. 


A head science teacher is required for day and evening classes in 
physics, chemistry, &c., at the Longton Technical School, Applica- 
cations by 31st inst. to Secretary, Court House, Longton. 

The Bootle Corporation require a resident electrical engineer. 
Salary £300, increasing to £400 per annum. Applications to town 
clerk (Mr. J. H. Farmer), by August 8. 


Mr. H. E. Yerbury, A. M. I. E. E., late assistant engineer to the Bristol 
Tramway and Carriage Co., has been appointed assistant electrical 
engineer to the Sheffield Corporation tramway. 


The Bangor Town Council have appointed Mr. Pryce F. White 
clerk of works in connection with their electricity supply scheme. 


BUSINESS NOTICE. 


Messrs, W. G. Harvey and W. F. Peak (trading as Harvey and 
Peak), electrical and scientitic instrument makers, 50, Charing Cross- 
road, London, W.C., have dissolved partnership. Debts by W. G. 
Harvey. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Meetings were held on Monday under the compulsory winding-up 
order made against the Chitty Dynamo aud Motor Co. (Limited). 
Particulars as to the formation of the company and its objects 
appeared in The Electrician. for June 30 last. In response to a 
prospectus subscriptions to the amount of £5,540 were received, and 
the directors went to allotment. Premises were taken at Willesden 
Junction, and work was commenced in June or July, 1898. "The 
company had received £19 in respect of work, and one motor had 
been supplied at an invoice price of £40. The failure of the company 
was ascribed to insufficiency of working capital. The accounts 
showed liabilities £22,342 (including £31,469 claimed by Mr. Chitty), 
and assets £21,126. Mr. Chitty said he hoped to be shortly in a 
position to submit a reconstruction scheme, under which the creditors 
would be paid in full, His friends would find capital for the concern. 
The Official Receiver acts as liquidator, 


Berry’s Electrical Co. (Limited) is to be wound up voluntarily, 
and Mr. A. E. Chatterley, St. Bernard’s-road, Olton, has been 
appointed liquidator. 


At a meeting on 11th inst., at Nijmegen, Holland, it was resolved 
to wind up voluntarily the Phieton Electrical Co. (Limited), and to 
appoint Mr. W. J. Ogden, 6a, Austin-friars, London, as liquidator. 

In the liquidation of Elmore's French Patent Copper Depositing 
Co. (Limited), the liquidator, Mr. J. II. H. Duncan, 39, Coleman- 
street, London, E.C., has been released. 


The public examination of J, E. Evered took place last week. 
Debtor was, in July, 1898, appointed commercial agent to the Elec- 
trical Undertakings Co., and in the following November he was 
made superintendent of the factory. In February he was dismissed 
from the company's service, but no reason was given for the dis- 
missal. He had no practical knowledge of electricity, and prior to 
joining the company had been connected with a motor cab business. 

Creditors of the Mannesmann Tube Co. (Limited and Reduced) must 
send particulars of their claims before Sept. 20 to the liquidators 
(Messrs. E. Waterhouse and G. Franklin), 3, Frederick's-place, Old 
Jewry, London, E.C. 

A receiving order has been made against Herbert Sewell 
electrician, &c., Clifton-place, and 63, Birklands-road, Shipley, on 
his own petition, 


Plant for Sale.— Messrs. Fuller, Horsey, Sons and Cassell will sell 
by auction, in lots, at the Victoria and Albert Museum, South 
Kensington, London, S.W., on Thursday, Aug. 3, at noon precisely, 
the electricity generating plant at present supplying the Museum. 
Particulars of the plant are viven in an advertisement, and orders to 
view can be obtained from the Secretary, Department of Science and 
Art, London, S. W., or of the auctioneers, 11, Billiter-square, E. C. 

Messrs. Fuller, Horsey, Sons and Cassell will also include in their 
auction at the Victoria and Albert Museum, South Kensington, on 
Aug. 3, the plant and machinery at the Chitty Dynamo and Motor 
Works, Hythe-road, Willesden, N. W. Some further particulars are 
given in an advertisement. Catalogues may be had of the auctioneers, 
11, Billiter-square, E.C., and the plant may be viewed on the day 
preceding and on morning of sale. 

The Liverpool Corporation have some electric lighting plant for 
sale. Particulars are given in an advertisement, and communications 
should be addressed to the city electrical engineer (Mr. A. Bromley 
Holmes), 15, Highfield-street, Liverpool. 

Business for Disposal.— Messrs, Yates and Scampton, 4 and 6, 
Wood-street, Bolton, have for disposal an old-established general and 
electrical engineering business, The works are situated at Southport. 
See advertisement, 

Rontgen Apparatus.— Messrs. Isenthal, Potzler and Co., 85, 
Mortimer-street, London, W., have just issued an illustrated sup- 
plementary list of Röntgen apparatus, which can be obtained on 
application. 

Emery Wheels.—W'e have received from Messrs, Rooper and 
Harris (Limited), Stafford, a copy of their useful price list of emery 
wheels and emery grinding machinery. 

Chartered Institute of Patent Agents.—A notice elsewhere 
announces that the qualifying examination of persons desirous of 
being registered as patent agents will be held in November next. 

Reduction in the Charge for Electric Current.— Reference is 
made elsewhere to the reduction in the charges for electric current, 
issued under date 26th July, by the City of London Electric 
Lighting Company. 
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Increase in the Price of Glassware.—The German glass manu- 
facturers have decided to increase the price of electric light fittings, 
glass globes and shades, &, by 10 per cent. 


Fire at the Western Electric Co's Works, North Wool- 
wich.— We are pleased to announce that the damage caused by the 
big tire at North Woolwich at the works of the Western Electrie Co., 
although considerable, was not nearly so great as at first reported 
when the alarming figures of a quarter of a million were talked of. 
Thanks to substantial iron doors and the efforts of the fire brigade 
the conflagration did not extend beyond the builling in which it 
originated, and in some departments of the damaged section of 
the works the company are able to obtain assistance from their 
other factories so that the business will be conducted without inter- 
ruption, The company will not require to wait for the rebuilding 
of the destroyed premises, as there is ample power and building 
space available. The lead-pressesand other heavy machinery, which 
would kave required a long time to replace, were not touched, and it 
is expected that in about six weeks the company will resume its 
normal output. The instrument department was not affected. 


Exports of Electrical Apparatus and Material. —The following 
list gives official particulars of the exports of Dritish manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material but not including 1 instruments or 
machines, which are not separately specified) from July 19 to 
July 25, with the ports of destination: — 

Argent ina Buenos Ayres, £1,216 (including £817 telegraph material). 
Australasia - Sydney, £1,271 (including £1,050 telegraph material): 
Wellington, £352. Belgium—Antwerp, £70. Canary. Jslands—Teneriffe, 
£80. Ceylon—Colombo, £747. Chili—Boca, £240. China—Shanghai, 
£198. Denmark—Copenhagen, £116 (telegraph wire) —£;ypt—Alex- 
audria, £176 (including £64 telegraph material); Port Said, £593. 
Germany—Bremen, £189; Hamburg £121 (including £21 telegraph 
material) Gibraltar— £35. Holland — Amsterdam, £100. India — 
Bombay, £96 (telegraph material); Calcutta, £113 (including £20 tele- 
graph wire) /taly—Genoa, £95 (telegraph material). Japan—Yokohama, 
£150. Jara—Batavia, £12. Jersey and Guernscy—£1,526. Norway— 
Christiania, £71 (telegraph wire). Russia — Odessa, £60 (telegraph material); 
St. Petersburg, £1,217 (including £380 telegraph wire). Stam—-Banghok, 
£584. South Africa—Cape Town, £325; Durban, £22; East London, 
£12; Port Elizabeth, £1,173 (including £162 telegraph material). Spain — 
Bilbao, £45; Vigo, £35 (telegraph apparatus) Sweden—Gothenburg, 
£21 (telegraph material); Stockholm, £28 (telegraph wire). United 
States Key West, £46,000 (telegraph cable). Total, £56,769, against 
£6,328 in the corresponding week last year (Juiy 20 to 26). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Bangor.—The Town Council have entered into an agreement 
with the National Electric Wiring Co. for wiring premises in the 
district on the usual terms of ld. per unit for each 8 c p. lamp or 
equivalent. 


Battersea (London). —]t was announced at Wednesday's meeting 
that the County of London Company had again opened Boundaries- 
road without asking formal permission of the Vestry. The Finance 
committee pointed out that the injunction obtained in the Chancery 
Division, which was confirmed by the Court of Appeal, restrained 
the company from laying any further mains in the parish. The com- 
mittee were authorised to take such proceedings against the company 
as they might consider necessary. A discussion took place on a 
report by the Lighting committee recommending the Vestry to enter 
into contracts for the boilers, engines and dvnamos and mains, 
tenders for which were recently accepted by the Vestry. Opposition 
to the recommendation was based upon the fact that the necessary 
loans had not yet been obtained, but eventually the proposal was 
adopted. 


Bradford.— At the meeting of the Gas and Electricity Supply 
committee of the Corporation on Friday last it was reported that, 
in consequence of the increasing demand for current for electric 
lighting and traction purposes, large additions to the plant would 
shortly have to be made. A sub-committee was appointed to 
consider and report upon the extensions, which were roughly 
estiinnted to cost £50,000. 

Bridgewater.— At the last meeting of the Council the Lighting 
committee reported that they had considered the question of 
employing a consulting engineer to report upon the advisability of 
putting their provisional order into force, and the town clerk was 
directed to write to several firms for terms. 

Brighton.—The Board of Trade have sanctioned the Corporation’s 

roposal to increase the pressure of supply in certain parts of the 
sorough to 230 volts, provided new lamps, &c., are supplied by the 
Corporation in lieu of those in use by consumers. 

Cardiff.—The Electric Light committee have decided to increase 
the salary of the borough electrical engineer (Mr. N. Applebee) by 
£50 per annum. 

Chili —-The Review of the River Plate states that the Compañia 
Nacional de Teléfonos, of Santiago, Chili a company formed with 
local capital, has been declared bankrupt. 


Coventry.—The extensions of the electric tramway system have 
been approved by,the Board of Trade, and cars commenced running 
on Saturday last. 


Derby.—A Local Government Board inquiry has been held into 
the application of the Council to borrow £25,000 for electric lighting 
purposes, The borough electrical engineer (Mr. T. P. Wilmshurst) 
stated that the money was required for additional plant and for 
extensions of the buildings. The capacity of the present plant was 
1,800 H.P., and, assuming that the whole of it was employed, it 
would supply current to the equivalent of 18,000 16 c.p. lamps. 
The number of street lamps was 77 arcs and about 50 incandescents. 
For private lighting there was the equivalent of 14,500 16 c.p. 
lamps connected. The new plant would supply 10,000 additional 
16 c.p. lamps. Only additional incandescent street lighting was 
proposed, and current would be taken from the ordinary mains. 
There was no opposition. 


Dudley and Stourbridge Electric Tramway.—The official 
inspection of this line by the Board of Trade took place on Tuesday. 
The cars commenced running on Wednesday. 

Edinburgh.—The Electric Lighting committee have just passed 
the final estimate for the year 1899-1900, The estimated expenditure 
is put at £63,255, and revenue at £73,405, the balance to be appro- 
priated at the close of the year being estimated at £10,120. 
The figures for 1898-99 were:—Estimated expenditure £43,950, 
estimated revenue £55,415; actual expenditure £42,351, actual 
revenue £48,937 ; balance to be appropriated £5,886. The balance 
is to be placed to reserve. 


Electric Cabs.—It is announced that the London Electric Cab 
Co. have paid off their drivers and withdrawn the cabs from the 
streets. : 


Electric Tramways in Vienna.—A new company, entitled 
the Bau und Betriebs Gesellschaft für Elektrische Strassenbahnen, 
has just been formed for the purpose of acquiring the concession 
granted by the Vienna municipal council to the Siemens und Halske 
Aktein Gesellschaft, for the 8 equipment of existing tram- 
ways and for constructing new lines. The concession is for a period 
of 26 yeara. 


Exmouth.— At last week's meeting of the Council it was announced 
that, in response to the Council's request, Mr. Robert Hammond 
would report on the question of electricity supply for a fee of 
50 guineas, plus usual travelling expenses, and the Council decided 
to engage Mr. Hammond on these terms. 


Gloucester.— The foundation stone of the electricity station build- 
ings was laid on Wednesday by the Mayor (Ald, Braine). 


Hanley.—' The Local Government Board have sanctioned the 
raising of a further loan of £4,000 for electric lighting purposes by 
the issue of 3 per cent. redeemable stock. : 


Jersey.—A correspondent forwards a cutting from the Jersey 
Weekly Erpress which is a report of a meeting of the Parish Assembly 
of Jersey on the subject of establishing electricity supply. The 
Assembly, after having decided to establish its own electric lighting 
works, received a statement from a member of the Assembly, who 
wished to obtain a concession for himself, that * small electricity 
stations did not pay,” but that be could work such a station 
at a profit “because he had a motor of his own.” This was 
considered sufficient justification for referring the matter back 
to a committee to consider the proposal. The scheme originally 
adopted by the Assembly was prepared by Mr. A. H. Preece, 
and was locally considered to be admirably adapted for the 
purpose in view, and a bill was presented to the States seeking 
powers to borrow the necessary moneys. The chairman of the 
Assembly, at the meeting when the matter was again postponed, was 
evilently in favour of granting permission to the member with the 
motor—a Mr. A. J. Rousseau— and, in recommending his offer to 
the acceptance of the Assembly, informed his fellow membera that 
they “could always buy back the installation from Mr. Rousseau.” 
Mr. Rousseau himself explained that he was prepared to carry 
out Mr. Preece’s plan, but he would give them more light 
and a wider area. If, however, they thought their electric 
lighting was to be a success in seven years they were greatly 
mistaken. They might ask why, if the thing could not pay, 
he was willing to undertake it, and then came the announce- 
ment that * he had a motor of his own at Westmount, where anyone 
could see it. There were men in England who had faith in his 
motor, and who were prepared to back the thing to any amount." 
This was followed by a vote which referred the matter back to a 
committee, as above stated. The report concludes with the remark 
that “a scene of disorder followed,” which we can very well under- 
stand. It is satisfactory, however, to read that the bill giving 
powers to the Assembly to borrow moneys to itself carry out the 
installation in a full and proper manner is to be pressed forward in 
the States Assembly. 


Lancaster.—The Town Council propose to erect refuse destructor 
works adjoining their electricity supply station, and further 
borrowing powers to the extent of £14,700 are to be applied for 
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Leicester.—During the half-year ended June 30, 343,327 unita 


of electric current were sold, against 224,642 units in the corres- 
ponding period last year, an increase of 52:38 per cent. 


Light Railways.—The Light Railway Commissioners have noti- 
fiel the promoters of the light railway from Cheltenham to Cleeve 
Hill summit (Messrs, T. Nevins and Son) that it will be necessary to 


form a statutory company for the working of the line before the order 


for its construction is issued, as it is contrary to the Board's practice 
to grant such powers to a private firm or individual. 

An inquiry will be held on the Ist prox., into the application of 
the British Electric Traction Co., for power to construct a light 
(electric) railway through Ravensthorpe, Dewsbury, Batley, Heck- 
mondwike, Liversedge and Cleckheaton. | 


Liverpool—The Electrical Power and Lighting committee 
recommend the borrowing of £300,000 to meet.the cost of electrical 
works already authorised by the Council. which include the gene- 
rating station in course of erection at Pumpfields and part of the 
large works to be built in West Derby. 


London County Council.—At Tuesday’s meeting loans for electric 
lighting purposes, &c., were granted to :—Battersea £10,000, St. 
Pancras £11,185, Shoreditch £20,810, and Islington £20,000, and 
£6,000 to Islington towards defraying the cost of the installation of 
the electric light within the parish. 

The recommendation of the Highways committee, which has been 
on the business paper for some weeks, asking the Council to approve 
a resolution against the extension of the National Telephone Co.’s 
licence beyond the year 1907, was discussed, and was met by an 
amendment that the Council should welcome the action taken by 
the Postmaster-General to establish a competitive telephone system 
in the London area. After discussion the amendment was lost and 
the committee’s recommendation approved. 


- Ormskirk.— Mr. A. Maund has presented his report on the electric 
lighting of this district. The cost of an installation is put at £10,000, 
and after two years financial success is anticipated. The Council 
have decided to apply for a provisional order. 


Perth.—4A proposal has been made to construct an electric tram- 
gay up to the top of Ben Cleuch, the highest mountain in the 
Ochill range. Mr. Hewitt is consulting engineer to the promoters. 


Plymouth.—The electricity supply works are rapidly approaching 
completion, and SNR the week successful trial trips of electric 
tramcars have been made on the new electric tramways. 


Private Bill Legislation.—The Newcastle Tramways and 
Improvements Bill has been passed by a Select Committee of the 
House of Lords. 


. Provisional Order Notices.—The Battersea (London) Vestry 
have decided to oppose the application of the County of London 
Company for a provisional order. 

The Kotherhithe (London) Vestry have received notice from the 
County of London Electric Lighting Company of intention to apply 
for a provisional order. 

The Uxbridge and District Development Syndicate have notified 
that the propose to apply for an order for Cowley, West Drayton, 
Harefield, ayes, Hillingdon East, Ickenham, Ruislip and Yiewsley. 

The Faversham District Council have received notification from a 
So pauy that they propose to apply for a provisional electric lighting 
order. 


Provisional Order Transfers.—The Cowes District Council 
propose to transfer their Provisional Electric Lighting Order (1896) 
to the Ventnor Electric Light and Power Co. (Limited), the 
pecuniary consideration being £500. The price to be charged for 
current is not to exceed 11s. 8d. per quarter for 20 units and 7d. for 
each unit over. 

The Harwich Town Council propose to transfer their order to 
English Industrials (Limited), the consideration being £300. 


St. Martin's-in-the Fields (Hondan) .— In afreport presented to 
the Vestry on the lighting of the principal thoroughfares in the 
district, the surveyor (Mr. G. Green) states that in his opinion the 
district is neither suitable for the generation of electricity nor for the 
destruction of house refuse. He is of opinion, however, that the 
Molle ie streets require, not only to be more efficiently illuminated, 
ut also that electric lighting should be adopted, and accordingly he 
has submitted a detailed scheme to the Lighting committee. He 
proposes, as far as possible, to erect columns in the centre of 
the carriageways, and to utilise where practicable the existing 
refuges, but in a portion of the Strand, in Long Acre, St. 
Martin's- lane, Chandos-street, and other narrow thoroughfares, 
the columns would have to be erected on the footways, or alternately 
they could be fixed on brackets projecting from the buildings or 
suspended from the centre of the carriage ways by means of arches. 
The additional cost of lighting electrically would be £1,362. 5s, 1d. 
per annum for the firet seven years, and afterwards £561. 11s. 7d. 
per annum, overand above the present cost of gas lighting ; but the 
increased illuminating power would be about 79,000 candles. 


Stockton-on-Tees.— The foundation stone of the electricity station 
buildings was laid yesterday (Thursday). 


Technical Instruction.—Dr. J. T. Nicholson, M. I. C. E., head 
of the mechanical, engineering and electrical department of tlie 
Manchester Municipal Technical Schools, has presented to the 
Technical Instruction committee a report on visits made by him to 
some of the leading technica] institutions and engineering works in 
America, Amongst the places visited were Toronto, Niavara, 
Ithaca, Philadelphia, New York, Brooklyn, Jersey City, Providence 
and Boston. What most struck Dr. Nicholson in regard to the 
American technical schools was the close practical bearing which the 
instruction, and especially the experimental department, had upon 
every-day engineering work. In all cases the professors and teachers 
were in the closest relation with practising engineers. The pro- 
fessors also have large influence with the employers of their district 
in securing positiona for the students. Dr. Nicholson states that it 
is believed that this spirit of helpfulness on the part of the 
technical schools towards the manufacturers (which is so 
marked a feature in America and in Germany) would be of 
great assistance in the industrial development of England. 
When engineers and manufacturers realise that technical schools and 
institutions are in a position to construct apparatus and carry on 
researches on questions of immediate interest to them they should 
be in a position to justify their important relation to the industrial 
and commercial progress of the country. Such justification had long 
been admitted in America and Germany, with results not on the 
whole satisfactory to British trade. Dr. Nicholson, therefore, considers 
that the experimental department of the Technical School is by far 
its most important side, and he asserts that the large expenditure 
and increased area for laboratories now proposed fer the Manchester 
School are by no means too great to correspond with the industries 
directly connected with the engineering profession which those 
laboratories will represent. 


Water Power.—There is for disposal water power on the Thames, 
with attractive residence, close to good roads, and almost adjoining 
a proposed new railway station. A mill, with two water wheels, is 
working, with surplus power available. An advertisement elsewhere 
gives further particulars, and all information can be obtained from 
Messrs. Brown, Norman and Brown, 34, Great George-street, West- 
minster, London, S. W. 

Wingate (Durham).—The Parish Council have decided to adopt 
the Lighting Act and a contract for the electric lighting of the 
district by means of 42 16 c.p. incandescents has been let. Current 
will be supplied by the Wingate Coal Co. at an annual cost of £2 
per lamp per annum. | 

Wrexham.—The Council have had before them the report of 
Mr. W. H. Trentham on the electric lighting question, and, after 
discussion, it was decided to seek sanction to borrow £20,000 for the 
purpose of establishing electricity supply. 


COMPANIES' MEETINGS AND REPORTS. 


oret ͤ—— 


Direct United States Cable Co. (Limited). 


The forty-fourth ordinary general meeting of this Company was held 
at Winchester House, Old Broad-street, on Tuesday, under the presidency 
of Mr. E. M. UNDERDOWN, Q.C. 

The SECRETARY (Mr. T. Finnis) read the notice convening the 
meeting, and the report of the Directors was taken as read. 

The CHAIRMAN : Gentlemen, I have now to move the adoption of the 
report and accounts. The revenue for the six months to June 30th, as 
you will have observed, after deducting outpayments, amounted in round 
figures to £51,951, while the working and other expenses, including 
income tax, but excluding cost of cable repairs, absorbed £20,411, leaving 
a balance of £31,540 as net profit, making with £5,€21 brought forward 
from the previous half-year a total of £357,161, which has been 
appropriated as follows: Interim dividend of 38. per share to 
March ólst, £9,106. 10s.; proposed final dividend of ðs. per share 
and bonus of 2s. per share to June JOth, £15,177. 10s. ; transferred to 
reserve fund £10,000 and the balance forward is £3,177, making together 
the figure of £57,461. The revenue shows the very small decrease of 
£281, as compared with that of the corresponding period of 1698, but the 
result must still be considered satisfactory, because we are contresting 
this period with that of the first part of last year, in which, as you are 
aware, a state of war existed, and consequently a somewhat abnormal use 
of the cables took place in that period. But, still, taking that into 
consideration, the decrease is insignificant. The full details of the expenees 
in London and at the stations you will find, as usual, in the lteport 
under abstracts A and B, and the items you will find are practically 
the same as in the corresponding period; but, taken together, these 
expenses show a reduction of £389. The expenditure in the aggregate 
is less by £1,274 than in the half-year to June, 1898, but it must 
be remembered that the latter period included £1,071, which was paid, 
as recommended by the sharcholders, as a bonus to the staff. The 
next item is a very important one—the cable repairs, which amounted 
to £2,603, This amount, as usual, has been charged to the reserve 


506 


THE ELECTRICIAN, JULY 28, 1899. 


fund; but, op the other hand, this account had already been credited 
with £6,202 from interest on the investments, £233 from profit upon 
one of the securities realised, and with £10,000 trausferred from the 
revenue, which brings up the balance of this fund at cost to the total of 
£382,565. Now, during the half-year, the investments have been increased 
by £24,443, and their present market value on tke whole is about 
£410,000, or, say, £44,000 more than the figure of cost at which they 
stand in the balance sheet. The rest of the report, I think, is not of very 
great importance, because the gist of it is contained in the figures which [ 
have already given you. Of course, we must not congratulate ourselves 
too much on the fact that during the last two half-years our repaira have 
cost us very little, because we are always exposed to expenses in that 
respect. and sometimes those expenses are very large. There is one item 
that must not be lost sight of. It was mentioned at the last meeting, and 
it has been taken note of at the discussions of the Board as to the pro- 
priety of giving you the handsome bonus which we now propose to 
distribute, and that is that although we are increasing steadily our reserve 
fund, at the same time the price of materials has very largely increased. 
In case we should have to make use of material either for repairs or for 
renewals we know that the price of the necessary materials is creeping up. 
We must, therefore, not halt in the course we have hitherto pursued in 
continuing to put a reasonable amount to our reserve fund, but I think 
that by transferring the usual amount of £10,000 to that fund we have 
done all that is really necessary, and that we are amply justified in 
bringing your annual dividend up to the satisfactory figure which we 
now recommend for your acceptance. At our meetings we have 
not been very much iu the habit of discussing general principles, 
nor the affairs of other people, and I should now have very willingly 
refrained from making any mention of matters outside, and I do 
not purpose to allude to any topics which do not actually directly 
refer to the Atlantic cables. But we are aware that some gentle- 
men, actuated by that very praiseworthy desire of getting things rather 
cheaper than they cost, have been making what I must describe in the 
nature of attacks on this very valuable property, of which we should, I 
think, continue to enjoy the credit, for having increased the capabilities of 
the world up to the present time. But, like all fashions, this changes, and 
now, to our astonishment, some of our friends are being pointed at as 
* heartless monopolists," and so on. We must, however, keep on our even 
course, carry on our business as we should, and try and protect, as far as 
we are able to, the interests of our shareholders. But there is one matter 
which has been mentioned by Mr. Henniker Heaton which, I think, it is 
realiy necessary to mention, although it is so absolutely absurd that, to 
persons acquainted with telegraph business, it is really hardly worth 
while noticing. But there is this most startling statement that has 
been made—that out of the 12 Atlantic cables which are used for trans- 
mitting intelligence from this side to the other side of the Atlantic only 
two are used, the others being kept out of employment by the heartless 
apeculators who are managing this business. It is unnecessary for me to 
do more than say that there is absolutely not a shadow of foundation for 
any such statement. We have said before now that we should be desirous 
naturally to secure a moderate number of cables across the Atlantic, but 
we know that communications are increasing, and it shows the most 
extraordinary ignorance of the whole telegraphic business to imagine that 
the bulk of our traftic could be carried by anything like two or three or 
four or five cables. We know that there is a pretty good employment for 
the cables, and I can answer for ourselves that we never for a moment 
endeavour to diminish the amount of traffic which is being carried on, and 
we never keep any cable out of employment, because it is absolutely neces- 
sary to use it to its full capability, to say nothing of what seems to have 
escaped the notice of the gentlemen who are expressing such views— 
namely, the great aud frequent interruptions to the cables, which occasion 
the greatest trouble to the managers and very large expenditure for keep- 
ing the whole of the cables, as we are bound to do, as between ourselves 
as members of the pool, in full and efficient condition to send traffic with 
the utmost rapidity over them. This business is always exposed to con- 
siderable riske, which I may describe as of a sentimental kind. You have 
had it stated that mes:ages will be transmitted throughout the world 
without the necessity of wires, and, therefore, that although our plant and 
material, our staffs and so on will disappear, yet that the world will zo on in 
a wireless condition, and all the requirements of commerce will be met. 
That view I believe to be absolutely without foundation; but 
we thought it necessary to take the best opinion on the 
subject, and as far as we know now (it is impossible to say 
what may or may not be invented in the future— that we 
must always be exposed to), it will, 1 think, be many a day before 
we are sending long distance messages in any other way than by the 
plan now adopted, which has been brought to such a high state of perfec- 
tion. It is very sad that a rumour like that should diminish the market 
value of this class of investment by some millions, but I think 
that that phase has gone by to a very large extent, and I think 
we may rest assured that thet is not the quarter from which our 
prosperity will be threatened. They say that when your neighbour's 
house is on fire your own interests are somewhat at stake, but 
in the case which I am going to mention, it really appears as if we should 
be hypocritical if we made too much of what has been said, because if the 
stream of telegraphy is to be diverted from the east to the west, it stands 
tc reason that the Atlantic cables must get a full and fair share of the 
traffic so transmitted. But there isa remark upon that which, I think, 
is of the very highest importance, and one that should be borne in mind. 
We have every hope—every confidence—that the reason which has been 
put forward for the existence of a Pacific cable i« that it is to be 
an all-British cable. Now, I confidently hope that that impression 
is a correct one—that it wil be an all-British cable, that the 
traffic will pass over cables owned by British companies, that it will not 
pass over foreign territory, and that, in fact, if it is an all- British cable it 


will really be under the control of ouraelves and of our colonies. I daresay 
that persons who are experienced in these mattera will know pretty well 
what [ mean, and I need not repeat it—that the British cables will carry 
the all-British traffic over British territory. Ido not know that there is 
auy other important topic to engage our atteution at this moment. I 
have already said that our business is proceeding in a very satis- 
factory manner, and that I see no reason to doubt that that 
wil go on, and that we shall continue to improve, because, as 
I have before said, while we continue to build up our reserve 
fund, naturally you as shareholders will say some day that the neces:ary 
amount must be reached, and that we shall then have tlie benefit of what money 
is now being piled up to reserve distributed among us. But I would point 
out that, notwithstanding that we do this, our reserve fund, though 
growing very satisfactorily, cannot be expected to grow very rapidly, and 
we must set against it the liability we should incur by the increased cost 
of materials. There is a topic which has been rather kept on one side for 
many years because we have not the utmost confidence of what the result 
will be; but those who have been in the habit of attending thes» meetings 
have often heard the famous French case mentioned. It is always satisfac- 
tory to be able to announce success, and I trust that that satisfaction will 
be justified by our getting something substantial from the result. The 
fact is that the Court at Rouen, to which the case waa transferred by the 
French practice (which we observe now in connection with another matter — 
that when what we should call a new trial has been granted it should take 
place in another part of France) —that Court has decided that the Pouyer- 

Quertier Cable Co., which broke away from the pool, has got to return an 
amount of about £258,C00, being the sum received by it in excess of what it 
earned during the period it was in the pool, but subject to the deduction 

of such an amount as may be found proper in respect of services which 

the Pouyer-Quertier Cable Company gave to the pool during that time. 

How that problem is going to be worked out by the French experta I have 

not the faintest idea, and all I have to say is this—that, substantially, the 

case has been decided i favour of the Anglo Company in the suit in 

which we are interested. I think it might be well befere I sit down just 

to mention the question of the connections of this country with foreiga 

countries, applicable to the remarks I made as to British cablea, and I think 
I have a statement here on that point, from which it appeara that out 
of the 12 cables crossing the Atlantic five only are owned by British 
companies, the remaining seven being owned by foreigu corporations; 

and out of 20 cables crossing the Channel and North Sea 10 are jointly 

owned by the British and foreign Governments, two are the property 

of the British Government itself, and eight are exclusively the property 

of a foreign Government and a foreign corporation ; and what I wish to 
impress upon the meeting is this: that if we are to keep our communica- 

tions with the rest of the world, and if the sentiment which has been 

enunciated of British calles is to be supported, the principle which has 

hitherto prevailed, and which I think the Chancellor of the Exchequer was 

erroneously unler the impression had been carried out, was that either 

this Government should own the cables connected with foreign countries 
or that they should be owned by English companies, or that, at all events, 

if not, this Government and this country should havea distinct proprie- 

tary interest in every cable which connects foreign countries in Europe 
with these islands. I now move the adoption of the report and accounts, 
and the payment of the dividends as announced. 

Admiral of the Fleet the Hoa. Sir HENRY KEPPEL, G.C.B., D.C.L., 
seconded the motion. 

Mr. JOHN NEWTON said he desired to make one remark with 
regard to the point referred to of the all-British cable. He supposed 
that someone was goiug to put the points before the Government that 
Englishmen would not be taxed to support a cable that was not owned 
by Englishmen, and that it would be an absolute fact that the messages 
would go over an all-British cable from these shores to Australia vis 
Canada. If Englishmen and Australians were to be taxed for the benetit 
of cheap messages, it was to be hoped that someone would point out the 
desirability of English cables only deriving the benefit of the taxation. 

The CHAIRMAN: I cordially echo what Mr. Newton has said, and, of 
course, that is our strong point. I should say the same whether there 
were a subsidy or not, but it 5s obvious that inasmuch asa subsidy —and 
a considerable one will be required (I say nothing as to future risks), 
whatever benefit is to be derived should in the first place go to the Eoglish 
people who have made the colonies, who will contribute to the expense of 
the cables, and whose interests are the first to be considered. He then put 
the motion, and it was carried unanimously. 

Resolutions were afterwards passed, re-electing Mr. Underdown and Sir 
James Pender, Bart, M. P., to their seats at the Board, and re-appointing 
the auditors, Messrs. Deloitte, Dever, Griffiths and Co., and Messrs. J. and 
J. Sawyer and Co. 

A vote of thanks to the Chairman, Directora and staff for their able 
services terminated the proceedings. 


Consolidated Telephone Construction and Manufac- 
turing Co. (Limited). 


The eighteenth annual meeting of this Company was held yesterday, 
Mr. A. H. Baker presiding. 

The CHAIRMAN remarked that on entering the room he had, for the 
first time, heard of the resignation of his old colleague, and the late chair- 
man of the company, Mr. C. L. W. FitzGerald. Seeing that they had been 
associated together for so many yeara it was his intention, after the first 
resolution had been carried, to hand in his own resignation as a Director, 
thereby leaving it to the shareholders to elect two new membera of the 
board. There would, consequently, be no contentious matters to be gone 
iuto. Before saying anything further, however, he had to ask that a 
letter from Mr. l'itzGerald should be read. 


THE ELECTRICIAN, JULY 28, 1899. 


507 


Mr. T. W. TAUNTON then read a letter from Mr. FitzGerald, 
addressed to the shareholders and dated the 26th inst., as follows :— 
“The shareholders by their votes have informed me that they do not 
consider my services necessary. Under the circumstances I think it 
best not to attend the general meeting to-morrow. I have placed 
my resignation in the hands of the shareholders, and they have 
accepted it. While thanking those who have supported me, I must, for 
the last time, correct a statement of the committee. Mr. Gréwing 
and the late Sir Alexander Armstrong, in the presence of Mr. A. H. Baker, 
myself and the general manager and secretary have stated that the para- 
graph (in the committee's circular) was incorrect, which stated that I had 
resented any interference with the general manager. It is absolutely 
untrue. Such a thing never occurred. When I joined the Company, 
15 years ago, I found it a hard matter to raise even £500 out of the assets. 
I leave it, having paid the shareholders £115,C00, and with assets still 
existing, amounting to nearly £50,000. If the new Directors do as well, 
J, for one, shall not grumble.” 

The CHAIRMAN then moved the adoption of the report and accounts, 
and the payment of a dividend at the rate of 1 per cent. per annum, less 
tax, for the year ended March 31st last. 

Mr. GREWING seconded the resolution, which was carried unanimously. 

The CHAIRMAN afterwards formally tendered his resignation, 
observing that it was not for want of trying that the Company had not 
been more prosperous, He expressed his best wishes for the future 
&uccess of the business. 

Mr. F. C. STOOP, having been elected to the chair, said he regretted to 
find himself in a position antagonistic to his late partner and old friend, 
Mr. FitzGerald. As to the new Directors, he remarked that the only 
nominations which had been legally sent in were those of Mr. Hubert 
Jackson and Mr. C. Woolley. The former gentleman had had a large 
experience in connection with matters with which this Company had to 
deal, and the committee were convinced, and it was also the conviction 
of the late board, that Mr. Jackson's appointment as a Director might be 
looked on as an important factor in bringing this Company back again to 
a position of success. As for Mr. Woolley, he had proved himself to be a 
good business man. He concluded by moving the election, as a Director, 
of Mr. Jackson. 

The resolution was seconded by Mr. LAWSON and agreed to. 

The CHAIRMAN proposed, and Mr. LAWSON seconded, the election of 
Mr. Woolley as a director ; and the resolution was carried. 

The auditor (Mr. J. G. Griffith) having been re-appointed, the proceed- 
ings terminated with a vote of thanks to the Chairman. 


The directors’ report is as under: For the last six months of the vear 
ended March õlist, the business of the company considerably improved, 
showing a profit of £1,134. Os. 7d. for the year, while the outlook for the 
future is more promising than it has been for some years past. The total income 
for the year on revenue account was £3,053. 5s. 8d., including £644. 8s. 10d. 
paid by the Edieon Gower-Bell Telephone Co. of Europe (Limited), on 
account of dividends already declared. Deducting expenses (£1,864. 14a. 8d.) 
and including amount brought forward, a balance is left of £1,271. 17s. 8d. 
The directors propose a dividend of 1 per cent, carrying forward 
£185. 12s. 2d. The annual rentals arising from private telephone lines 
continue to increase. Satisfactory relations continue with the various 
Government departments, both English and Colonial, as well as with the 
principal railway companies, who have adopted telephones as an important 
portion of their working systems, and the manufacture of the necessary 
instruments, many of them being of special description, has formed a large 
portion of the company’s business during the past year. The Belgian 
lawsuit is still being vigorously prosecuted. The Anglo- Portuguese Tele- 
phone Co.'s business continues satisfactory, and is showing signs of 
considerable expansion. 


In reply to a circular sent out in May by a committee, the following 
is an abstract of a reply circular issued by the directors, dated July 17 :— 
“ Your directors trust that the shareholders have not been unnecessarily 
alarmed at the language used by the committee as to the state of the 
company’s business. The committee have been trying to make out that 
the business was in a hopeless state of confusion, for what reason it is 
difficult to understand, but facts point entirely the other way. The 
company has made a trading profit of £784 (against £92 last year), with- 
out one of the recommendations of the committee having been carried 
out. Your board were desirous of having Mr. Jackson as managing 
director, and terms were proposed to him, as it was hoped his services 
might be of assistance in improving the business. The shareholders will, 
however, be astonished to learn that tie committee absolutely declined 
to allow the board to elect Mr. Hubert Jackson to the vacant seat. Your 
directora wish to point out most emphatically that it will be much the 
wiser and safer course for the sharcholders to retain the present directors, 
aud add to the board Mr. Hubert Jackson, rather than carry out the 
course recommended by the committee. The shareholders should 
remember that, although the committee have made unfounded attacks 
ou the board, that board has made money for them in the past, and that 
there are valuable assets, all created by the present directors." 


Cotsworth Arc Lamp and Electric Lighting Syndicate 
(Limited). 


We have received from an outside source a report of the statutory mcet- 
ing of this Company, held at the Westminster Palace Hotel on Wednesday, 
Sir JOHN CAMPBELL, K. C. B., Bart., in the chair. 

The CHAIRMAN commented on the fact. that although the syndicate 
had only been estsblished a short time they had made a handsome profit, 
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owing to the energy of the managers, Messrs. Ormsby and Cotsworth. This 
he considered of very rare occurrence in the history of joint stock enter- 
prises. The apparatus manufactured by the syndicate comprised a 
double carbon lamp, a photographic lamp, a 16-hour and an 
inverted arc lamp. Their experiments with their 150-hour arc lamp 
of the enclosed type had been eminently satisfactory, and iittle now 
remained to perfect it. This would be a valuable asset to the syndicate. 
After referring incidentally to the rise in price of copper and brass, Mr. 
Cotsworth's two important “improvements” in their standard pattern 
arc lamps, and their ability to deliver five weeks from present date, he 
closed his remarks by describing the trade in arc lamps as being entirely 
in the hands—or nearly so—of foreign firms ; and, considering that over 
500 municipalities had recently decided to adopt electric lighting, he 
trusted that English engineers would look rouud when placing orders and 
see if they could not give the preference to the home markets. 

Mr. TAYLOR expressed great satisfaction at the very straight-forward 
lines on which the syndicate was being run. He thought their lamp 
should command a large sale. 

The Directors’ report and accounts were adopted. 


Chili Telephone Co. (Limited), 


The report of the directors for the year to March 31st last states that 
the aggregate number of subscribers at all centres at the end of the year 
was 4,486, compared with 4,463 at the begiuning—a gain of 23. The gross 
revenue was: In 1898-9, $599,994; in 1897-8, $609,584 —a decrease of 
$9.590. The expenditure in Chili was: In 1898-9, $375,230; in 1897-8, 
$373,049—an increase of 82,181. The net income in Chili was: In 1898-9, 
$224,764 ; in 1897-8, $256,554 — a decrease of 311,570. 

The average rate of exchange for the year was 14:27d., compared with 
I'752d. in the previous year—a decrease of 3°25d. Converted into sterling 
at these rates, the figures given in the preceding paragraph are: In 1898-9, 
£15,566 ; in 1897-8, £17,256 —a decrease of £3,890. The liquid assets 
and liabilities in Chili on March 31st were valued at 14}d., compared 
with 174d. on the corresponding date of the previous year. The 
decrease in the value of these assets over liabilities in Chili, due to this 
fall in exchange, amounts to £2,040, which has been charged to reserve. 
The balance to credit of revenue (including £220 brought forward) is 
£8,169, of which £1,340 has been carried to reserve for depreciation and 
renewals, The directors recommend the payment of a dividend of 3s. per 
share (less tax), being at the rate of 3 per cent. per annum, absorbing 
£6,380, and leaving £448 to be carried forward. 

During the year the capital outlay in sterling was £1,105, and the total 
mileage shows an increase for the year of 219 miles 1,127 yards. 


Central London Railway Co. 


The directora' report for the half-year ended June 30 states that the 
expenditure for the period amounted to £396,003, 3s. 9d., bringing the 
total to £2,841,984. 178. 4d. The engineer reports that good progress has 
been made with the works and plant. The whole of the main line and 
station tunnels are completed. The permanent way is iu position 
throughout the up and down tunnels, and the lifts and gear for working 
them are being erected. The large buildings at the generating station at 
Shepherd's Bush are practically finished. The boilers, engines and 
dynamos are now in position, more than half of the electric locomotives are 
ready, and rapid progress is being made with the electrical installation 
generally. The carriages are being constructed, and several are ready for 
delivery. The station buildings are well in hand, and with the exception 
of Shepherd’s Bush, Davies-street, Chancery-lane, and Post Office stations, 
are approaching completion. The bill promoted by the company for an 
extension of time for the completion of the works, and for an increase in 
the sum authorised to be paid as interest during construction, has passed 
both Houses of Parliament unopposed, and only awaits Royal assent. The 
bill promoted by the North West London Railway Co. for an underground 
electric line from Cricklewood to the Marble Arch, with a subway con- 
nection to the Central London station there, has also been approved by 
Parliament. 


City and South London Railway Co. 


The report of the directors for the half-year ended June 30th, states that 
the receipts from all sources amounted to £28,125. 35. 6d., and the cost of 
working to £15,851, leaving a profit of £12,274. 3x. 6d. Inclusive of the 
balance from last half-year the net revenue shows an aggregate total of 
£15,885. 7s. 5d. After making provision for the Debenture stock interest, 
a balance remains available for dividend of £11,945. 3s. 1d., out of which the 
directors recommend the full dividend of 5 per cent. per annum on the 
Preference shares, and a dividend at the rate of 2} per cent. per annum 
upon the Consolidated Ordinary stock, leaving £1,107. J3s. 1d. to be carried 
forward. The number of passengers continues to show a satisfactory 
increase notwithstanding severe tramway competition at reduced fares 
along the line of route. 

The tunnels, perinanent way, and underground stations of the Moorgate- 
street extension are all completed. the surface stations and lifts are well 
advanced, and it is hoped that it will be possible to open this extension for 
public trafic in October next. The tunnels on the main line of the 
Clapham extension are all driven. The station tunnel at Clapham Common 
is completed, and that at Clapham-road is in progress. There is every 
prospect that this extension will be open for traffic early in the ensuing 
year. Considering the difficulty in obtaining supplies of steel and iron- 
work, the progress made with the new generating station has been very 
satisfactory. The engine and boiler houses and new chimney are completed, 
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and all the boilers are in place. Two of the engines are already erected, 
and the erection of the others is well advanced. The dynamos are nearly 
all finished, and their erection will commence almost immediately. The 
new coaches referred to in the last report have all been delivered. In 
addition to the two locomotives in course of erection in the company's own 
shops, 10 more locomotives are under contract for delivery within the next 
four months. 

The 37,500 Ordinary shares offered in March last having all been sub- 
scribed, the directors placed the contract for the extension to Islington 
with Messrs. W. Rigby and Co., the contractors for the Clapham extension, 
and the work will be commenced as soon as possession of the station sites 
has been obtained. 

The negotiations with the London, Brighton and South Coast Railway 
Co. have resulted in a satisfactory agreement with that Company for the 
construction and working, at the joint expense of the two Companies, of 
the subway communication between this Company's station at the corner 
of Denman-street and the London Bridge station of the Brighton 
Company. 


ALUMINIUM CO. (LIMITED).—The directors’ report for the year ended 
SO0th ult., states that the accounts show a net profit of £19,801, after 
paying debenture interest (£3,825) and writing off £2,076 at debit of sus- 
pense account. The directors recommenda dividend of 20 per cent. on the 
share capital of £65,000, which will absorb £13,000, and that £6,801 be 
carried forward. The reduction of the capital has been carried out, A 
sum of £11,388 is applied in reduction of the amount at which patent 
rights stand in the books. This is the sum realised by sale of patents in 
Germany and Canada during the year. The works at Rheinfelden, in which 
the company is interested, have lately been put in operation. 


D. P. BATTERY CO. (LIMITED).—The ordinary general meeting of this 
company was recently held and a dividend at the rate of 25 per cent. 
declared. The progress of the company has been most satisfactory. In 
order to deal with increased trade it has been found necessary to acquire 
further premises, and the freehold water rights of the Lumford Mill, 
Bakewell, Derbyshire, have been purchased, and work is now being carried 
on there. 


GREAT NORTHERN AND CITY RAILWAY CO.—The directors’ report 
states that the progress made during the past half-year is in every way 
satisfactory. The expenditure during the half-year amounted to £352,802, 
making the total to date £191,109, and leaving a capital account balance 
of £56,845. The expenditure in the current half-year is estimated at £220,000. 


HOUSE-TO-HOUSE ELECTRIC LIGHT SUPPLY CO. (LIMTTED).— An 
extraordinary meeting of this company was held yesterday. Mr. W. Page 
presided, and moved a resolution to change the name of the company to 
"The Brompton and Kensington Electricity Supply Co." He said that 
the present name was given to the company at its formation 10 years ago, 
at a time when the old board had very great ideas of what they 
were going to do. "Their original intention was not to confine 
the operations of the company to Kensington and Brompton, but 
to do business all over the country, and they applied for provisional 
orders in various parts of England, and in Ireland and Scot- 
land. When the present board canie into office they found it desirable to 
abandon that policy, and to restrict operations to Kensington and 
Brompton, and it seemed most desirable, for several reasons, that the 
locality served by the company should be indicated by its title. The 
resolution was carried unanimously. A resolution was also carried 
altering the articles of association so as to empower the board to create 
and issue debentures or debenture stock, or otherwise borrow meney, for 
the purposes of the company. 


LANGDON-DAVIES ELECTRIC MOTOR CO. (LIMITED).—The annual 
meeting of this company was (we are informed) held at the offices, on the 
25th inst. The report, recommending a dividend of 6 per cent. on the 
Preference shares to May 31 last, was unanimously adopted, and the chair- 
mau pointed out that this was a satisfactory position for the company to 
be in after what was practically its first year's working. The shareholders 
inspected the works, which are entirely driven by motors of the company’s 
manufacture. Mr. Walter Laugdon-Davies, the retiring director, was 
unanimously re-elected, 


NEW COMPANIES, STATUTORY RETURNS, &oc. 


— — 


FRENCH VICTORIA ACCUMULATOR CO. (LIMITED).— This company 
was registered on July 18, with a capital of £60,000, in £1 shares, to enter 
into an agreeinent with M. Raymond de Watteville, Paris, and Alexander 
Schanschieff, Halifax, Yorks, for the acquisition of French patent 
No. 264,377 (1897), relating to electric secondary batteries or accuinulators, 
and to carry on in l'rance or elsewhere the business of manufacturers of 
electric accumulators and all other electrical apparatus and instruments. 
The subscribers are W. H. Spencer, F. Walker, A. Schanschietf (electrical 
engineer), A. E. Hodgson (engineer), G. H. Clegg, W. Peddie, and C. B. 
Marston. The first directors are Messrs. Walker, Bosquet, Hodgson, 
Duchanoy, Decker, David, Schauschieff and de Watteville. 

LISBON ELECTRIC TRAMWAY (LIMITED).—'l'his company was registered 
on July 17, with a capital of £1,000.000, in £1 shares, to acquire the 
effects and asseta of the Compauhia Carris de Ferro Lisboa, to adopt an 
agreement with Messre. Werner, Beit and Co., to construct or acquire and 
work by electric, steam or other power any tramways, railways, &c., in 


Portugal or elsewhere in the continent of Europe, and to carry on the 
business of generators, accumulators and distributors of electrical energy 
for light, heat or motive power purposes, &c. The subscribers are J. H. 
Cox, A. W. Rogers, T. H. Gibbett, W. Busch, A. T. Ward, G. Haberland, 
and W. MacGillivray. 

ROBERT STEPHENSON AND CO. (LIMITED).— This company was regis- 
tered on July 19, with & capital of £502,000 in £10 sbares, to enter into 
an agreement with Sir J. W. Pease, B«rt., M.P., Sir C. Furness and Sir R. 
Dixon, aud generally to carry on in all or any of their respective branches 
the businesses of mechanical, marine and electrical engineers, ironfoundere, 
Kc. The first directors are Sir J. W. Pease, Sir R. Dixon, Sir C. Furness, 
J. A. Pease, Lieut.-Col. P. Watts and H. Withy. 


WESTMINSTER AUTOMATIC TELEPHONE SYNDICATE (LIMITED).— 
This company was registered on July 21, with a capital of £50,500, in £1 
shares (500 deferred), to acquire from Mr. V. Veysy certain patents relating 
to telephonic apparatus, to establish and maintain systems of telegraphic, 
&c., communication, and to carry on the business of a telephone, telescriptor 
aud telegraph company. The subscribers are F. R. H. Connolly, H. J. 
Pounds, F. G. Brant, W. R. Addiscott, A. Morgan, D. Fisher and G. P. Nixon. 


CALLENDER’S CABLE AND CONSTRUCTION CO. (LIMITED).—The annual 
return to July 6 gives the nominal capital aa £200,C00, in 20,000 Ordinary 
and 20,000 Preference shares of £5 each, all of which have been taken up 
and paid for in full. 


NERNST ELECTRIC LIGHT CO. (LIMITED).— The statutory return to 
July 5 has been filed. The nominal capital is £320,000 in 140,000 
Preference and 180,000 Ordinary shares of £1 each, of which 140,000 
Preference and 48,720 Ordinary have been taken up. £1 has been called 
on 115.000 shares, resulting in the receipt of £113,138. 10s., £1,861. 108. 
remaining unpaid. 25, 000 shares are considered as fully paid. 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 34 per cent. (since July 13, 1899). Price of 
silver 271d. per oz. (July 27). Consols (24 per cent.) 1064—1065 for 
money, 100f — 100 for account; 21 per cent. 102 — 1023 (July 27). 
Stock Exchange Settling Days: Consols, August 2; Stocks and Shares 
Continuation Day, August 14; Ticket Day, August 15; Pay Days. 
d frs and August 16; Mining Share Carry over Days, August 12 
anc . 


ANGLO-AMERICAN TELEGRAPH CO. (LIMITED).— After placing £6,000 
to renewal fnnd, it has been decided to declare an interim dividend for 
the quarter ended June 30 of 15s. per cent. on the Ordinary stock, and 
£1. 108. per cent. on the Preferred stock (less tax) payable on Aug. 1, and 
leaving about £24,700 to be carried forward. 


BRITISH ALUMINIUM CO. (LIMITED).—This company invite applica- 
tions tor £500,000 Five per Cent. Debenture stock. 

CHARING CROSS AND STRAND ELECTRICITY SUPPLY CORPORATION 
(LIMITED).— After providing for debenture interestand dividend on Prefer- 
ence shares the directors have declared au interim dividend at the rate of 
8 per cent. per annum for the half year to June 30th, carrying forward 
£8,500. The interim dividend for the corresponding period of 1898 was at 
the rate of 6 per cent per annum, with £7,300 carried forward. The lamps 
connected up (24,868) during the half year under notice shows an increase 
of 123 per cent. over those for 1898. 


COUNTY OF LONDON AND BRUSH PROVINCIAL ELECTRIC LIGHTING 
CO. (LIMITED).—The transfer books and register of members of this com- 
pany will be closed from 25th to 31st inst. inclusive, preparatory to the 
Po an interim «dividend on the Preference shares for the half-year 
to June 80. 


DUBLIN UNITED TRAMWAYS CO. (LIMITED).—Subject to final audit 
the directors have declared a dividend for the half year ended June 30, 
at the rate of 6 per cent. per annum on the Preference shares, and at the 
rate of 5 per cent. per aunum, free of income tax, on the fully-paid 
Ordinary shares, except those of the last issue, on which dividend does 
not accrue till July 1, 1900. l 

ELMORE AMALGAMATION.—The amalgamation of the various Elmore 
companies has now been completed, and the Five per Cent. Debenture 
stock of the Elmore Trust (Limited) issued preferentially to the share- 
holders of the amalgamated companies, has, it is stated, been largely 
applied for, 

HAMPSTEAD ELECTRIC SUPPLY CO. (LIMITED). —In connection with 
the circulars recently sent out by a firm offering certain shares in this 
company for sale, a letter sent out by the secretary states that the Board 
are in no way responsible for the circular referred to.“ 

W. T. HENLEY’S TELEGRAPH WORKS CO. (LIMITED).—The following 
interim dividends have been declared payable ou Sept. 1 for the half-year 
to June 50: On the Preference ehares at the rate of 7 per cent. per 
annum, and on the Ordinary shares at the rate of 8 per cent. per annum 
(both less tax). 

KENSINGTON AND KNIGHTSBRIDGE ELECTRIC LIGHTING CO. (LIMI- 
TED).— An interim dividend has been declared on the ordinary shares of 
this company for the halt year to June 30 last at the rate of 10 per cent. 
per annum. The transfer books are closed from July 27 to August 10 
inclusive. 

LIVERPOOL OVERHEAD RAILWAY CO.— The accounts of this company 
a the past half-year show an available balance of £12,945, and the 
directora recommend payment of a dividend at the rate of 5 per cent. per 
annum on the Preference shares and 24 per cent. per annum on the 
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Ordinary shares, against 3 per cent. per annum on the Ordinary for the 
corresponding period last year. Balance forward £4,520, against £3,863. 
The half-yearly meeting will be held at Liverpool on August 15. The 
transfer books will be closed from Aug. 2 to 15 inclusive. 


LONDON ELECTRIC SUPPLY CORPORATION. — The share transfer books 
are closed from 28th inst. to Aug. 4 inclusive. 


LONDON UNITED TRAMWAYS (LIMITED).—The directora have declared 
an interim dividend at the rate of 10 per cent. per annum, compared with 
8 per cent. for the corresponding period last year. 


THE BRITISH ELECTRIC TRACTION CO. (LIMITED).—The transfer 
books and register of members of this company’s Six Per Cent. Cumulative 
Preference shares are closed from 25th inst. to Aug. 15 inclusive. 


WESTERN UNION TELEGRAPH CO.— This Company have issued 
their report for the quarter ended June 30, 1899. The following 
statement, dated June 14th, shows the condition of the Company at the 
close of the quarter ended March 31, 1899 :— 

Surplus Jan. 1, 1898, as per last quarterly report...... 

Net revenues, quarter ended March 31, 1899............ 


$8,067,147 71 
1,229,571 92 


$9,296,719 63 
From which deducting for— 


METROPOLITAN RAILWAY CO —In the half-yearly report of this 
company the directors state that their consulting engineer (Sir J. Welfe 
Barry) has reported that the works for the electric traction experiments 
between Earl's Court and High-street, Kensington, which the company had 
undertaken jointly with the District Company, are approaching eomple- 
tion, and he hoped that the experimental traia would be ready to 
commence running in about two months. 


NATIONAL TELEPHONE CO. (LIMITED).—The transfer books of the 
Preference and Ordinary shares are closod from 28th inst. to Aug. 10 
inclusive. 

OST-EVROPAISCHE TELEGRAPHEN GESELLSCHAFT.-—This company 
has been formed in Berlin, with a capital of 1,020,000 marks, for the pur- 
pose of aequiring the concession for the construetion aud operation of a 
cable from Constantza, Roumania, to Constantinople. Amongst the 
founders of the company is Herr Franz Clouth, of Cologne. 

WESTMINSTER ELECTRIC SUPPLY CORPORATION (LIMITED).— The 
directors have declared an interim dividend for the half-year ended 30th 
ult. at the rate of 10 per cent. per annum, payable Sept. 1. During the 
half-year tho company has sold 23 per cent. more units than during the 
corresponding period of last year. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


8 : P | | A 
Dividend of 1} per cent. paid April 15th $1,216,987 50 Week g Inc, | No. GGREGATR. 
Interest on bonded debt ................« 224, 272 88 Line. ended 9 cor Dec. _% | — —1 
 —— $1,441,260 38 ` | 4 r- Amount. | or peg, 
Left a surplus April 1, 1899, l . $7,855,459 25 1899 £ £ ' £ £ 
The net BUS of 'the quarter ending June 30th, *Birmingham Tramways. July 22 | 4390;-- 537 2; 8947 7 1,115 
based upon nearly completed returns for April, Blackpool Corporation... „„ 20 938 ＋ 276 16, 7,997 |+ 2,532 
partial returns for May, and estimating the business E a „ „ 22 1,571 .. | 5 3,334 res 
ill be about FF ese. 1, 650,000 00 ord Corporation... ... ies € T" e tee 
nome du — Bristol Trams & Carriage, „ 21 3.677 ＋ 630 3 10.410 |+ 1,105 
$9,505,459 25 City & South London Ry. j 25 864 | — 10 44 3,742 |- 21 
i iating for— Dover Corporation. 2 249;i-- 46) 16| 3,113 T 
TV — 224,272 90 | Dublin United . ...... „ 21 1.19 95 3 $240|4 ^87 
E „Glasgow Corporation. „ 22 | 7,778 pus : ih iie 
$9,281,186 35 Liverpool Corporation : n 
It requires for a dividend of 14 per cent. on capital Aigburgh Vale Route „ 15 14| ... 1 ,499 : 
stock issued, fkk P ERE RA de . 1,216,987 50 Dingle Route . ...... „ 15 Ij 35 14,224 | ... 
i TE AMNEM Prince's Park Route... „ 15 411) .. 26| 9,292 i 
i ich | lus, after paying divi- Smithdown Rd. Route „„ 15 | 433) .. 1 433 jen 
"tend, of VV» 5 $8,064,198 85 Liverpool Overhead Rly. „ 25 1.610 42 4! 6,204 — 294 
½))) 8 „064, 3 | 
In view of the preceding statements, the Committee recommend that a „ Lr eid " 2 I |+ 85 = 229 + 9915 
dividend of 14 per cent. on the capital stock of the Company be declared "South Staffs. Trams. .... „ t 950 29 10,90 17 


payable on and after the 15th inst. 


| |. — — * Partly electrical. 


ELECTRICAL COMPANIES' SHARE LIST. 


|i AMOUNT | Last PREVIOUS Price RATE PER BUSINESS DONE 
PRESENT or DIVI- NAMB, WEEE S PRIOR | Wednesday, CENT. DIVIDEND DUJ, DURING WERK 
AMOUNT | RARE. | DEND JULY 19. July 26. | YIELDED. | ENDING JULY 29. 
TELEGRAPHS. s. d. Highest | Lowest 
4% |*African Direct Telegraph 4% Mort. Deb. (red) | 100 104 100 104 816 11 | January and July. = x 
es Amason Telegraph ..... =- =. = = «= n e «n eœ = m o 4 8 4 - June aud December.. - 
5% Do. ö per Cent. Debentures = = = = = = = .. 85 90 85 90 B1! 1 = 2 = 
15/0 AMOrican a =æ 4 61 64 62 85 5 711 | Fob., May, Aug.,Nov 621 
80 . Preferred m æ LZ 112 118 114 115 8 5 10 1 ii 115 1124 
18/9 Do. Deferred l.l 18} 18 13} 143 6 6 4 = 14} 133 
8 Brasilian Submarine 15 15 15 164 4i9 4 | Mar., June, Oct., Deo. 15 - 
sy » Do. 6 per Cent. Debs. (2nd Series, 1906) ... 108 112 1's 112 4 9 3 | Juus and Decemhe 26. Z 
$1} | Oomm Cable Capital StooRk [ 183 193 183 191! é 21! | Jan., Ape., July, Oct. E vx 
4 * Do. 4per Cent. Debenture Stock. 104 106 104 106 815 6 i ; 105% 10 j 
dh be Submarine Ordinary (Deferred) d 9 10 9 10 8 0 0 | February and August 94 = 
10/0 Do. Preference 10 per Cen. 187 19) 181 101 5 2 7 " ñi na = 
2/0 Direct Spanish (Ordinary) =.= = = æ = = = = æ.» 4 b 4 5 4 0 O | April and October .. ià 2 
5/0 Do. 10 per Cent. Cumulative Preference .. . 9) 10} 94 10) 415 8 n j - x 
4 Do. 4} per Cent. Debentures 2 | 103% 107% 103% 107% | 4 4 1 | January and July . 5 = 
% Direct United States Cable 11! 12 11} 12} 6 6 1 | Jan. Apr., July, Oct - = 
44% Direct West India Cable 44% Reg. Deb. (red) .... 100 103 10) 103 4 7 5 | June and December. T 3 
57 Bastern Ordinary. 2 — — — 153 1E8 151 150 470 9 | Jaa., Apr., July, Oct. 164) 15t 
34Z Do. I per Cent. Pref. Stock ... 1... -a = 9) 103 99 103 3 8 8 i " 101 94 
4% Do. ( per Cent. Mort. Deb. Stock (red.) 115 120 116 129 8 7 0 | May and November 118 117 
6X |* Do. 6 per Cent. Debentures, 1899 m» a» a» m» — 101 101 10t 104 417 4 | Febroary & Angas. s S 
2/6 Hastern Extension 142 15 ‘14h 15 113 4 | Jan., Apr., July, Oo. 15 143 
4% Do. 4 per Cent. Debenture Stock 116 121 113 121 8 6 1 February & Augnuit = E 
5% „ Do. bp.o.(Austin.Gov.Sub.jDep.190C(reg.) 9) 160 9) 103 417 4 | January and Jaiy — E á 
5% Do, (Bearer) m msm so ~e se ew = =o ea m -n o =. 10) 105 1)) 103 417 1 ři ji 1(0 = 
6% |*Bastern and S. African 6 p.c. Mor. Deb.,1900(reg.) . 99 103 9) 103 417 1 " " as = 
5% Do, (Bear err 10 103 10) 103 417 1 " " T bel 
4 * Do. 4% Mortgage Debentures, 19099 103 106 103 1086 817 8 | February & Auzast 193 a 
4 Do. 4% Mauritius Sub. Debs. (red.) ET 105% 102 105% 815 2 | May and Novemo»sr - 2 
2/0 Globe Telegraph and Trust.. . = = = = == a. = a 10 11} 10} 113 411 1 Jan., Apr., July, O10 ltt 10, 
8/0 Do. 6 per Cent. Preference .. = a «l 15 152 15 174 3 17 6 " ' 153 15 
6/0 Gt. Northern of Copenhagen 30 32 30 82 818 2 | Jaauary and Jay is d e 
tx Halifax & Bermuda Cable 41 1st Mort. Deb. (red) 100 103 10) 103 475 kx s ES 
87 Indo-Buropean == = = = cee m ae am am mo eee es 48 52 43 52 416 2 | May and November - 
0 London Platino-Brazilian 6 per Cent. Debs., 1904. 109 112 10) 112 857 6 March & Septem Dat ws AN 
AX Pacific & Buropean Tel. 4% Guar. Debs.(red) ...... 103 6 103 106 815 6 | June and Deoemoer sa - 
0x Bubmarine Ca e———— — — 130 135 139 135 49 7 . - - 
— West African Telegraph Ib eb eub aD UND ow dD OD un VE» ae os 2$ 84 2) 34 49 3 December and July. pm “a 
5% |° Do. 6 per Cent. Debentares (red.) . 100 103 100 103 417 7 | March & September m zr 
- West Coast of America -- a» cum 2 ow ot aD aD GB m m 1 1 ^ - ce = 
4y „ Do. éperCent. Debent ure 101 104 101 101 816 11. | January end July os pe 
2/6 West India and Panama 1} 1} 11 14 ee May aad November 11 AN 
&0 Do. 6 per Cent. lst Preference. 1... . 106 104 10 10 5 11 6 " " lug ~ 
6/0 Do. 6per Cent. 2nd Preference .1 =æ. 8) 94 8 9 6 6 3 " 1 — — 
5 * Do. 6 Cent. Debentures sam.. 108 108 103 108 4 14 4 | January and July = =æ 
4 Western & Brazilian 4% Debentare F tock „e-a 103 106 103 108 815 6 | June and December - | "s 
6 Western Union 6 ge Cent. Sterling Londe (red.) 100 105 100 105 614 8 | March & September a - 
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ELECTRICAL COMPANIES' SHARE LIST. 

PREVIOUS RATE B DONE 
PRESENT | AMOUNT men NAME, | WEEK'S PRIOR | Wednesday, | CENT. | DIVIDEND DUE: DURING WEEK 
SORE) neg | oath = JuLY 9. | July 26. | YIELDED. ! ENDING JULY 28. 

TELEPHONES. - : : E a d. RN | Highest Lowest 

— an 108. "wi Consolidated Telephone Const. & Manufacturing. i i i : " : July 8 E 
71,000 1 - | Monte dr ater ies G . i i i 3 October. a = = == = " 
£4,000 1 s Do. 5 er n eee ee m n —— — e — oe 9 ] cr n id 
490,000 t 8 Nationa ----- --| 33 il ul iit M TCR eee 2 August 10 E 
15,000 10 6 Do. : er Cent. Cumulative 1st Pref. — — " 133 13 131 S 1 " " t 

Del © la . Ee A B 5 5 anu Ee. (3 B- 
250,000 b | Do. oy on-Cum — 2 : ? 

323,4 ; Sion " ' — Debenture Stock 84% (red. d ae " * : 8 Jane and December ih d 

' er Plate ra 4 5} 41 51 5 14 3 | Juy —2——.——..— 

ái 947, Stock | 152 ag us per Cent. Debenture Stock trod.) P Scd 108 108 104 107 41311 | June and December 106 LH 

| ELECTRICITY SUPPLY COMPANIES, 
1 " ckh'th & Gr'nw'ch D'st'ct Elec.Lt.Ord.f16s pd.) t i i — — - - 
109000 10 | 7/9? N and Poole Electricity Supplyord .. 13} T 131 137 2 16 10 — — - 
6,000 10 ' 4J6 Do. 4i pe per 0 104 ul 10} A 818 8 - 6 ^ 
T tta Elec. Su nary pa : } :: va 
39'000 5 5/0 chasing Cross & Strand Electricity Supply Corp. - 92 104 163 8 8 4 February & — j^ T 
20,000 5 2/8 Doi 43 per Cent. Preference ht ei 53 si : 5 7 | Mardi 8 - 

' £84,000 5 nt Pran Electricity Supply Ordinary me.s =» = = 71 i ci 11 : 5 E á - 
£100,000 Btock Hk Y Debenture Stock (red.) 1I2 114 H Tis 8 18 11 une — 8 er — — 
81.200, 000 $1,000 b "ChicagoE onlst Mort. 5 30 year Gold Bonds(red) . 105 115 gU P 472 An an ^U I ia} i 

000 10 7 City of London Elec. Lighting Ord .... m =s... 12 14 45 9 ebruary ugust 

40,000 10 Do. 6% Cumulative Pref, |... LaL hl. 13 16 18 15 4 0 0 | January and July . lii an 
£400,000 Btock $5 * Do. 6% Debenture Stock (red.) 123 23 173 128 818 2 June and December 121 - 
40,000 10 Ei County of London & Brush Prov. Ord........., 11 11} i * - 3 - E 
20,000 10 6/0 Do. 2 Cumulative Preference 134 141 i 4 2 9 | March p - bs 
£200,000 | Stock 7/8 Do. 41% Deb.StockCerts (60/to be pd.) red. 52 54 5 51 e z 72 — 
19,601 b 3/6 House-to- er Electric Lighting Supply Ord. .. Hos " B E E s „ T 
10,000 H ry Konsiz Do. on vend Kei! N cce : 8 i 8 815 0 | January and July E E 
110,000 - 8 London Eri Bupply Ordinary :- a - 64 - ‘oo - r "s 
100/000 Stock y Do; 47 lst Mort. Deb. 104 106 m 108 815 6 pe em etri ie - 
62.500 10 5/0 Metropolit n Electric Supply Ord.(Nos.1t062,50)) 154 164 1 16) 3 0 7 | April and Octoper_ T e 
22,500 10 81d. Do. (Nos. 62,501 to 85,000) 155 18i a E 326 pA i L 
£120,000 | Stock 4 % Do. 4k% Deb. Stock Finit Mortgage 118 20 il 19 3 15 7 | June and Decem»er — — 
16,4 10 6/0 | Notting Hill Electric Ordinary 153 1tj 101 163 812 9 | Haren “ . 
10, b 5/0 | Oxford Electric RUNE. ja eaae qéa Sev eU is M 61 74 7i 890 T — — 
375, 1 — | Band Electric a- = = o r 2 o mm mo m sos -a o oe i i L i . - — — 
£130,070 | Stock 5 ver Plate M it .&Tr'ct' n, os Wal Mor. Der. En b. a i : S H - = -o 
160, $100 $2 | Ro "— c Company of Montre ares £ mi a 
123,200 106 44% m lat Mort’ De . 105 107. se 4 : 1 oum and ( 88 A | 154 is 
81,90 5 9,6 80. James = Pall Mall Electric Ordinary =.. 1e 173 16 175 4 2 9 | February & Augu | ' 
-9,000 E 8/6 Do. 7 per — ir eic teil di paid), 14 : i 145 810 0 T n | — z 
65,000 b oi South London Electric nary _ ex ix x 
19,900 b 7/0 | Westminster Electric Supply Ordinar 144 — 15: li — :64 317 5 | March & September 171 1 f 
ELECTRIC MANUFACTURING, &o., COMPANIZ3. 
40,000 5 5/0 British Insulated Wire Ordinary .......... ..... | 11 12 11 12 13 4 a 3 
27,500 5 3/0 Do. do. Prefetunoe 5... 2254225 is 6} t} 6} 6} 4 8 11 a m á 
9, d 1 1/2 Brush Electrical Engineering — — —. re 13 2 11 ž 8 0 0 [September e Z 
-90,001 3 1 Do. 7 Mr Cent. Pref. Non-Cumt lative —— 2h 24 24 í 5 L1 - -. 
£125,000 | Seck 44% Do. er Cent. sir Seger ye Deben ture Stoch | 110 114 110 11 819 2 February & August — — 
£50,000 Btock 44% Do. 22 Debenture Stock (red) 101 104 101 1 t | 4 8 7 | June and Decemba: - is 
£20,0C0 5 10/0 | Callender’s Cable Construction Or fine —P PT | M} le, Hg Li 41; 9 " " - I 
20,000 5 “A Do. ö per Cent. Cumulative Preference 1 6 57 6 T F . — 
£90,000 Btock 44% Do. a e um (red) Auooses = 112 115 1:2 1:5 315 3 | November and May - - 
50,000 1 1/44 Chadburn' 8 Ship h Ordinary . dium d da i 14 i là - - — 
50,000 1 74d Do. ` per Cent. Cumulative Pref. — iu 1. 11 1 lt 416 0 - A E 
82,098 8 9]! {Crompton ES Co. (Nos. 1 to 38,098) = ss > | 8! 4 8! 4 110 9 | JanuiryaadJuly . i - 
2100. 000 tef 5% Do. 6% First Mort. Deb.(red.) ...... .. | 99 10! 99 12 418 0 ¥ i " 
€0,000 1 Ps Davis and Timmins 6 per cent. Cum. Pref....... ; i 1} ^ 13 i Y^ T . 
99,961 b 1,9} | Baison and Swan United (“A“ Shares) (£3 m z zi 2 -E E F. : February @ Augast = 11 
17,180 5 2/93 Do. (£5 Nd) "oliin ed ipa QU NE oa ees Mb Gi tut di 4 5 4 5 6 E" : " n 5 da 
£3t0,( 00 Stock a. 4% Debenture Stock (red.). 95 97 95 97 E June and Decamber - 
17,400 5 5% Eamundsof s Elect c.CorporationOrd (fülly pi 5; ó 51 6 13 4 Haif-yearly ........ 5t 'à 
112 100 2 1/2; | Electric Construction Co. (Limited) .......- 24 21 24 zg 1.61) | January & July ... 21 i 
25 000 3 2/92 Do. 7 er Cent. Cumulative Pref. . 8 34 3 34 é US | day 2e. z E 
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ArreR Mr. Hansury’s complete surrender, first to the 
municipalities and then to the National Telephone Company, 
the opposition to his scheme of competitive telephony rapidly 
subsided, and the Bill passed its final stage in the House of 
Commons by a majority of 103, only 29 members voting for 
its rejection. The Bill in its finished shape is, if possible, 
more illogical and ridiculous than when first introduced, 
the effective competition of the Company being left to do 
its worst against the municipalities, and to do no more 
than compelled for its customers, in order to provoke the 
competition on which the local prolongation of the Company's 
licence for each town will depend. As to the Government's 
project for the London area, well-informed authorities are 
unanimous in condemning it as utterly bad from the point 
of view both of publie convenience and national finance. 
Two milions of money is to be spent chiefly for tapping 
areas which the Company have not thought worth touching, 
and setting up a duplicate system which will no sooner come 
into existence than it wil be condemned by reason of its 
isolation and limitations. Any serious attempt at competition, 
either in London or elsewhere, can be easily beaten down by 
the National Company, whose position at the end of the term 
wil be stronger than ever. Mr. Hansury professes to be 
astounded at the weakness of past Postmasters-General in 
granting concessions to the National Telephone Co.: but 
their weakness was wisdom itself compared with the obstinate 


folly which is creating for this country a future telephone 


system combining all the defects of the one which it professes 
to displace, and possessing none of the merits which nation- 
alisation on the one hand or free competition on the other 


might have afforded us. The Bill was down for second 
| | description, such as is provided by our special correspondent. 


reading in the Lords yesterday, 


As will be seen from our report of the meeting of the 
London County Council, last Tuesday, it has been decided to 
adopt an underground system of electric traction on about six 
miles of the Council’s tramways extending from the south side 
of Westminster Bridge to Tooting, subject to the necessary 
powers and consents being obtained. At the present stage, 
however, it has been resolved only to devote some £10,000 
to the “ preparation of plans, specifications and estimates, and 
other preliminary expenses —quite a princely sum for tracings 
and blueprints. We observe that the term experimental has 
been applied to the project; and certainly, if the underground 
conduit or surface contact system is to be adopted, the term is 
not misapplied. A conduit system across Clapham Common, 
to the tune of £30,000 per mile, would be an experiment that 
a joint stock tramway company could not indulge in and long 
remain solvent. Prof. Kennepy’s difficulty about the lines 
at the Elephant and Castle, however, seems to be regarded 
as necessitating an underground system throughout. We 
wonder whether it will also be deemed necessary to equip on 
the same costly scale the light“ railway extensions to its 
system of tramways which the County Council has in 
contemplation. We hope to refer more fully to these matters 


later on. 
Lomas d 


Tue full programme and other arrangements for the forth- 
coming visit of the Institution of Electrical Engineers to 
Switzerland have now been completed, and particulars have 
been sent by the Secretary to members of all classes in 
Europe. The trip is to extend from August 3lst or 
September Ist until September 9th, and comprises visits to 
all the principal electrical engineering works in Switzerland. 
The first item on the programme is a visit to the Rhein- 
felden electric power station, which will take place on 
September 2nd. Our readers will find a fully illustrated 
description of these interesting water-power utilisation works 
in our issue this week, and we may take this opportunity 
to express again our sincere hope that by the publication of 
our series of illustrated descriptions of the works to be visited 
by the Institution we shall render no small service to those 
who will form the party. Possibly some who have been 
hesitating may be induced by our articles to swell the 
number of visitors. It is not only to these tourists, 
however, that we intend the series of articles to be of utility ; 
for where an actual visit to the works is inconvenient, much 
may be learned by careful study of an accurate technical 
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Tue spectacle of between four and five tons of mercury 
circulating continuously in an ornamental fountain is 
sufficiently rare to offer special attraction to students of waves 
and ripples or of the splash of a drop. At the Greater Britain 
Exhibition, at Earl's Court, one such fountain has recently 
been erected, and it is continually in operation, we believe, in 
the vestibule facing the ornamentallake. Streams of mercury 
fall from a height of several feet into a circular basin of 
considerable size, affording especially favourable conditions for 
the study on a large scale of the physical properties of this 
liquid. It is interesting, for example, to watch the formation of 
splashes and drops, and to follow the course of waves over the 
extensive surface of the mercury pond, mentally comparing 
these effects with what takes place in a water fountain. 
Instantaneous illumination coupled with a stroboscopic 
apparatus for viewing the surface would render its study 
even more attractive. As a holiday amusement, we 
suggest that a special meeting of the Physical Society 
around this curious fountain might be arranged, under the 
joint direction of Profs. C. V. Boys and A. M. WORTHINGTON. 
If these two experts could arrange for a special demonstration 
by the aid of their intermittent flash light and stroboscopic 
apparatus, an exhibition of remarkable beauty and unusual 
instructiveness would be the result. We commend the idea to 
the President of the Physical Society. 

— 

Tue date of the use of a mixture of powdered plumbago and 
fireclay, or similar material, for electrical resistances is carried 
by a correspondent as far back as 1878, when it seems this 
form of resistance was described in a patent specification 
by Mr. Lane Fox. Although there is thus an accumulation 
of evidence that the use of this kind of mixture is 
not essentially new, Mr. Swinsurne alleges, in a letter 
we publish this week, that the patents of The Electrical 
Resistance and Heating Co. (Limited) are valid notwith- 
standing. If this is the case there seems to be some 
special mode of manufacturing the material which has not 
yet been fully disclosed, and unless the material thus specially 
made is superior to anything that can be made on the lines 
of Lane Fox's, Dr. Fiesina’s, or other people's previous work, 
it is difficult to see how the new company is to preserve 
effectively an exclusive right of manufacture of this description 


of material. 
i RES cm ne 


Cable Interruptions. Date of Interruption. 
Maranham— Parade. ⁊ April 10, 1899 
Bonny — Cameroonhn nnn é bb é ⁊ May 29, 1899 
Latak ia Cypre . June 21, 1899 
Jamaica Colon July 1, 1899 
Maranham— Cearrreee e July 25, 1899 
Bolama and Bissao (communication with) .. July 28, 1899 
Accra—Grand Bassamnnn e een Aug. 1, 1899 


Owens College, Manchester.— The engineering, drawing 
and Whitworth laboratories will open on Tuesday, October 3. 
Particulars of the course of instruction may be obtained from 
the registrar (Mr. Sydney Chaffers). 

The Glasgow Chair of Natural Philosophy. — The University 
of Glasgow give notice that they will, at an early date, 
proceed to appoint a professor to occupy the Chair of Natural 
Philosophy, rendered vacant by the retirement of Lord Kelvin. 


Heriot-Watt College (Edinburgh), —The next session com- 
mences on October 3rd. Some particulars of the course of 
study are given in an advertisement, and further information 
can be obtained of the librarian or the treasurer. 
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Electric Traction Progress in Germany. — From a U.S. 
Consular Report from Düsseldorf, we learn that the percentage 
increase in mileage of railway and tramway track in 1898 
over 1897 was 48 per cent.; the increase in the electric power 
at the power stations being 83:8 per cent., in the number of 
power houses 21:4 per cent., and in the number of motor cars 
41:5 per cent. 

An Electric Oscillation Gauge.—An instrument for measur- 
ing the oscillations of ships has recently been brought out 
by a Milan firm of manufacturers. It consists of a gyroscope, 
driven by a small electric motor mounted in gimbals, the 
armature running on a vertical axis. The gyrostatic action 
of the armature keeps it in a vertical position, and by means 
of scales and pointers the amplitude of oscillation, &c., are 
indicated. | 

Investiture at Osborne.— The honour of knighthood was 
conferred by the Queen at Osborne, on Wednesday last, on 
William Henry Preece (consulting engineer to the General 
Post Office), George Herbert Murray (secretary to the General 
Post Office), and Michael Foster (secretary to the Royal 
Society), these gentlemen being invested with the Riband and 
Badge of the Civil Division of the Second Class of the Order 
of the Bath. . 

Telephonic Communication between Liverpool and Paris.— 
At a special meeting of the Liverpool Chamber of Commerce 
on Wednesday it was reported that the Postmaster-General 
had informed the Chamber that negotiations were proceeding 
with the French Administration of Posts and Telegraphs with 
regard to tariffs and other conditions, and that no difficulty 
was apprehended in eventually establishing telephonic com- 
munication between Liverpool and Paris. 

A New Chicago Underground Electric Railway.—Permission 
is being sought by a Chicago traction company to construct 
an underground electric railway system to traverse that city. 
The company proposes to run cars through a tunnel 18ft. 
wide and 13ft. high at a depth of 24ft. from the surface. It 
also offers to give the city 5 per cent. of its net receipts and 
an option for municipal ownership at the end of 30 years. 
The city is also to have the right to use the tunnel as a 
conduit for its electric wires. The Electrical World states 
that construction of the tunnel, its stairways and approaches 
will be of an ornamental character. 

A “Mechanical Rat."—A Massachusetts inventor has 
devised an ingenious mechanism for getting the hauling line 
of cables and wires through conduits. It consists of a piece 
of clockwork driving three rubber-tyred wheels, which can be 
made to travel 400ft. by one winding of the spring. This 
diminutive automobile is first sent through the pipe to drag 
through a string, which can then be used to pull the wire or 
cable through, or to pull a larger-sized string or rope of 
sufficient strength to haul the cable. The work performed by 
this contrivance is said to be much more expeditious than the 
old method of running cables through conduits by shoving 
sticks coupled together into the pipe, one at a time, until the 
first stick reaches the other manhole. The machine here 
described is small enough to be carried in the pocket. The 
Railway and Engineering Review styles the apparatus a 
“ mechanical rat.“ 

Automobiles for the United States Army.— With reference 
to the statement recently made, that motor waggons were to 
be introduced into the United States army, we now read in 
the American papers that three electric automobile telegraph 
and balloon waggons are to be ordered for use by the Signal 
Corps. Two of the vehicles have been designed for heavy 
work, and one for light work. They are to be used in 
connection with the balloon service and experiments in wireless 
telegraphy. The heavy waggons must be capable of carrying 
not less than 800lb., besides the driver, and must run for 12 
miles for one charging. These waggons are to be arranged 
for conversion into a Signal Corps Station, and a switchboard 
will be provided, by means of which the entire output of the 
battery at 55 volts may be available for general service. The 
light waggon must be capable of carrying at least four 
persons, and of running 12 miles on a single charge. The 
vehicles are to be supplied with duplicate batteries, and so 
fitted that they can be drawn by horses. 
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Wireless Telegraphy in. Natal.— At a reception given at 
Maritzburg, Natal, by the Speaker of the Legislative 
Assembly, Mr. H. D. Wilkinson, M.I.E.E., who has been 
engaged in professional work in Natal for some considerable 
time past, gave an interesting lecture on wireless telegraphy 
and an exhibition of wireless telegraph apparatus, explain- 
ing the system in detail and demonstrating the action 
of coherers by an experiment with an ordinary ‘steel 

"chain, which he showed to be susceptible to electric waves 
and to indicate their presence in the surrounding space. 
Ordinarily (Mr. Wilkinson explained), owing to the resistance 
between links, such a chain does not afford sufficient conduc- 
tivity to allow electric current to pass, but on starting electric 
waves by oscillation the links cohered together in such a way 

as to make the chain a perfect conductor, as was shown by the 
ringing of an electric bell. Mr. Wilkinson produced the same 
effect by the waves on the chain as when the links were pulled 
tightly together. 


. One Million Dollars for a Telephone Repeater.—With 
reference to the announcement in our issue of July 14th, 
p. 418, that President C. J. Glidden, of the Erie Telephone 
and Telegraph Co., has offered one million dollars for a tele- 
phone repeater and telephone quadruplex, the following letter 
from that gentleman appears in the Electrical Review of New 
York :—‘‘ Judging from the large number of letters I am 
receiving from all over the country, regarding the offer of 
$1,000,000 for a telephone repeater and $1,000,000 for a 
telephone quadruplex, electrical scientists evidently misunder- 
stand the offer, and infer that the sum is to be set aside 
to be drawn upon by inventors to assist them in their efforts 
to produce the apparatus desired. The offer covers the 
assignment to the undersigned of a telephone repeater or a 
telephone quadruplex covered by United States patents, the 
instruments, when used on telephone circuits, to produce 
the same results, telephonically speaking, as the telegraph 


repeater and quadruplex in the workings of a telegraph circuit.“ 


Electricity in a Naval Machine Shop.—The United States 
Navy Department has prepared plans for an extensive 
electrically operated machine shop, to be erected as an 
adjunct to the already large Government plant at the New 
York Navy Yard. The following description of the electrical 
plant is taken from the Electrical Review of New York. Il 
will consist of three 400-kilowatt direct-connected two-phase 
generators, supplying current at 220 volts. The electrical 
regulation of the generators, which will be constructed to 
work in parallel, will be within 5 per cent. Two exciters 
will be provided, each of a capacity to supply excitation 
to two of the 400-kilowatt generators. One of the 
exciters is to be electrically driven for regular service, 
and one is to be steam driven as an auxiliary. A com: 
plete system of motor-driven machinery will be installed. 
Hach tool requiring more than 5 B. p. will have an independent 
motor equipment, while tools requiring less than 5 u.p. will be 
grouped, and run from a line shaft driven by a 12-pole 10 H. p. 
motor. The greater number of motors will be of the constant- 
speed type, but some of variable speed will be required. 
Thirteen electric cranes will be installed in the various shops. 
The lighting is not included in this equipment. 


Electric Light in China.—According to Prof. F. B. Crocker, 
in the Electrical World, only very few cities of the Celestial 
Empire are supplied with electric light. The Shanghai 
central station contains several old Brush machines for 
series arc lighting at 3, 000 volts, and five Mordey alter- 
nators, whose aggregate capacity is 180 kilowatts, for the 
incandescent lighting. A new plant had been put in, how- 
ever, consisting of two 150 kilowatt Mordey alternators, 
directly connected to a vertical high-speed engine running at 
270 revolutions per minute. The overhead lines for the are 
light service are very poor, and not fit for the high pressure 
used ; but they are shortly to be replaced. The construction 
and insulation of the lines for the incandescent service is better. 
At Canton the electric light station is also being re-modelled. 
There are three Babcock- Wilcox boilers, each of 200 E. p., 
working at 150lbs. pressure. A Green's economiser is to be 


used, and there are two .vertical triple expansion condensing 
engines directly connected to alternators, At Saigon, the 
capital of the French Indo-Chinese possessions, a fine central 
station is being built, containing three 150 n.r. Laval turbines, 
each geared to two Manchester dynamos of 50 kilowatt 
capacity, made by Bréguet, of Paris. A 800 B. p. Corliss 
engine with Bréguet dynamos is to be added. Both incan- 
descent and arc lamps are operated here on the three-wire 
system. There are also a number of smaller electrical plants, 
5 in construction or projected, in other towns of the French 
colony. : 


Collimator Magnets and the Determination of H.—During 
the last 40 years there have been examined at Kew Observatory 
upwards of 100 collimator magnets used in observing the 
horizontal force and declination. The “constants” of these 
magnets—temperature and induction coefficienis and moments 
of inertia—have been determined at the Kew Observatory, and 
the tables based on these determinations have served to 
reduce magnetic observations at a large number of the leading 
magnetic observatories. A Paper by Dr. C. Chree, Super- 
intendent of the Observatory, read before the Royal Society 
on June 15th, deals with the data recorded in the Observatory 
books for the constants specified above, and with other 
quantities—such as the permanent magnetic moment 
which are deducible from the records. It determines the 
mean values of the several quantities for the instruments of 
the leading English makers, and investigates whether relations 
do or do not exist between them. It then deduces from the 
reccrds the probable errors in the values of the several 
quantities, proceeding on the hypothesis that the methods of 
determining them are correct. It next examines, from a 
mathematical standpoint, the accuracy of the formule 
employed in reducing horizontal force observations, and, from 
a physical standpoint, the possibility of differences between 
the quantities determined at the Observatory and the quan- 
tities actually concerned in horizontal force observations. 
The various sources of uncertainty are dealt with, and an 
attempt is made to ascertain to what extent they may affect 
the values found for the horizontal force. 


Long Distance Electrical Transmission.—One of the latest 
American schemes for transmitting electrical energy to a 
distance is that of the Butte County (Cal.) Electric Light and 
Power Co. for which the electrical apparatus is in course of 
construction. The following particulars are taken from the 
Western Electrician :—The central power house will be at 
Butte Creek, containing two 400-kilowatt Westinghouse 
* engine-type " two-phase generators, at 500 volts and '/,200 
alternations. The generators will be direct connected to 
turbines, which will work at 400 revolutions per minute. 
Upon the ends of the shafts will be placed two 5} kilowatt 
exciters. The current, at 500 volts, two-phase, delivered by 
the two 400-kilowatt generators will be carried to the 
primaries of four Westinghouse raising transformers, each of 
200 kilowatts capacity, and will be delivered by the secondaries 
of the transformers at 16,500 volts, three-phase, to the long- 
distance transmission conductors. Two sub-stations will be 
installed, one at Chico, 11 miles distant, and the other at 
Oroville, 23 miles distant. At the Chico sub-station will be 
installed two Westinghouse lowering transformers, each of 200 
kilowatts with 15,000. volt three-phase primaries, and 2,000 


to 1,000 volt two-phase secondaries, complete, with spark gap 


arresters. The current will be applied for lighting and power 
in the proportion of 75 per cent. for the former and 25 per 
cent. for the latter. At the Oroville sub-station, 23 miles 
distant from the central power house at Butte Creek, the 
current is received by six 25-kilowatt Westinghouse lowering 
transformers, with 15,000-volt, three-phase primaries and 
400-volt, two-phase secondaries, complete with spark gap 
arresters. The current at this sub-station will be used in the 
proportion of 10 per cent. for lighting and 90 per cent. for 
power. At Oroville the Kio Ora Gold Dredging Co. is 
carrying on extensive operations, using a large number of 
Westinghouse induction motors for operating dredgers, for 
centrifugal pumps and for the washing trays, the power being 
provided by the Butte Creek transmission system. : 
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WEST HAM CORPORATION ELECTRIC SUPPLY WORKS. 


The municipal electric supply works at West Ham have 
been unusually long in the incubation stage, but are now not 
only working but are working on practically full load. 
Through the courtesy of Mr. J. J. Steinitz, who has acted as 


electrical engineer to the Corporation during the past three | 


years, we are enabled to give some account of these interesting 
metropolitan electrical works. We are also indebted to Mr. 


Steinitz for the majority of the illustrations accompanying 
The Electricity Committee at West Ham is 


this article. 
unfortunately losing the services of this talented engineer, 
who is about to take up his duties as engineer to the 
Electrical Power Distributing Co. We learn that Mr. J. K. 
Bock, who has been chief assistant under Mr. Steinitz from 
the commencement of the scheme, was unanimously appointed 
borough electrical engineer pro. tem. by the West Ham Town 
Council on Tuesday last. 

System of Supply.—The electric supply station is situated 
at Abbey Mills, about one mile from the Stratford district of 
the borough of West Ham, and two miles from the Canning 
Town district. The area of supply is, therefore, very extensive, 
and notwithstanding the probability that the Corporation will 
shortly adopt electric traction on its tramways and on pro- 


CONDENSER AND Pump Room. 


jected extension lines, the system of supply is the single- 
phase alternate-current system, with transformer sub-stations. 
It seems probable that this system will be utilised even for the 
tramways when these are equipped electrically, it being 
proposed to run the lines from single-phase sub-stations 
worked from the main central station. The station was built 
under the personal supervision of Mr. J. G. Morley, deputy 
borough engineer, by Messrs. Gregar and Sons, of Stratford. 

The following contractors and sub-contractors have been 
engaged in the equipment of these works :— 


Generators, &c. S. Z. de Ferranti. 
Babcock and Wilcox and 


DOSE ss aio Spurr, Inman and Co. 
C 0 E. Bennis and Co. 
PC Holden and Brooke. 
aan ͤ ͤ ce Geipel and Lange. 
Condensers.................. eese W. H. Allen, Son aud Co. 
( lb oia G. and J. Weir. 
— one BOXER AE RID Taylor and Hubbard. 
Cables... (35 ot Loa ess kd Pol ee British Insulated Wire Co. 
Sub-stations, e . Brush Electrical Engineering Co. 
Are Lamps E de Drake and Gorham. 
BulldiBgl essen ebe eck Gregar and Sons. 


Steam Generating Plant.—In order to understand the steam 
generating arrangements, it is necessary to state that the 


electricity works will be worked in conjunction with the 


Corporation sewage pumping works, which are practically in 
the same pile of buildings. For the joint works nine Lanca- 
shire boilers have been installed, and it is expected that at 


first six of these will be required for the electricity works, the 


remaining three serving to run the sewage pumps. The 
boilers are built by Messrs. Spurr, Inman and Co., and 
are erected in a spacious boiler house, 129ft. long and 
47ft. wide. Each boiler measures 30ft. in length by 7ft. Gin. 
diameter, and works at a pressure of 120lb. They are fired 
by meaus of Bennis sprinkling stokers, fitted with coal 
conveyors for raising the coal from the bunkers, which are 
below the boiler fronts level. Each boiler thus fired, and 
supplied with hot feed, is guaranteed to evaporate 10,0001b. of 
water per hour. The boiler flues terminate in & chimney 
150ft. high, measuring at its base 21ft. 4in. square, and at 
the top 10ft. 8in. The chimney has a fire-brick lining to a 
height of 56ft. 6in. The feed water arrangements are placed 


in a separate pump room, together with the condensing pumps, 
&c., and we will describe these in a later paragraph. 


Machinery Room.—The machinery room is a spacious hall 
82ft. long, 42ft. wide, and 29ft. high to the principals. It is 
lighted from windows on one side and from the roof. The 
flooring is of rolled steel joists covered with 4in. York paving 
stones. The room is cellared beneath the entire floor to a 
depth of 8ft. to enable the whole of the steam pipes, receivers, 
traps, &c., to be conveniently kept out of sight and at the 
same time to be get-at-able, also to afford every facility for 
making electrical connections with the dynamos. There are 
at present erected three 200 kilowatt Ferranti flywheel 
alternators, direct coupled to Ferranti steam engines; also 
one 100 kilowatt set by the same maker, which is in course of 
erection. The general arrangement of these sets is very 
clearly indicated in the accompanying view looking towards 
the switchboard, and the details of the larger sets are perhaps 
better shown in the single view of one of these sets. 

The engines are all of the high-speed enclosed vertical 
cross-compound type, and arranged to run at 250 revolutions 
per minute. The cylinders are steam jacketed, and the covers 
are also jacketed. The valves are of the balanced slide type, 
and are actuated by specially designed link motion, which on 
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the high-pressure side gives automatic control, whilst the cut- 
off on the low-pressure cylinder can be adjusted by hand, as 
desired. The governors which control the high-pressure 
steam valves are of the high-speed spring loaded type, and act 
on to a relay valve which directly controls the position of the 
valve block in the link. All the crank shaft bearings are of 
the spherical type, and as each crank shaft has only two 
bearings, it is impossible for there to be any undue friction in 
consequence of bearings not being exactly in line. i 

The generators consist of Ferranti disc alternators of the 
latest design and manufacture. An interesting feature to note 
in connection with these alternators at West Ham is that from 
the time that the first plant was started none of the alternators 
have ever called for any attention, and have, in fact, given no 
more trouble than if the engines were merely driving plain fly- 
wheels. The 200 kilowatt sets are of such solidity that it is 
found quite practicable to take 270 kilowatts from them 
without any harmful effects whatever being felt either in the 
way of heating, or loss of voltage, or noisiness ; in fact, at all 
loads the dynamos are absolutely silent. The plants afford 
a perfect demonstration of parallel running, being most easily 
paralleled, and running perfectly in step; the combined 
design of engine and alternator being specially adapted to 
insure good results in this direction. 

It might also be of interest to state that on one occasion, 
Shortly after two of the larger séts had been erected, during 
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a run of these two engines, some temporary difficulty was 
experienced with the high pressure valves. In order to 
supply current the two engines were run on their low 
pressure cylinders alone, live steam being admitted to these 
cylinders, and the sets ran up to the rated capacity for the 
low pressure cylinders, that is, 100 kilowatts each. Messrs. 
Ferranti are building two fly-wheel alternator sets of a similar 
type, but of 1,500 kilowatt capacity each, which are shortly 
to be erected as extension plant at the West Ham station. 

A 10-ton overhead travelling crane, built by Messrs. Taylor 
and Hubbard, traverses the entire length of the machinery 
room at a height of 18ft. Gin. above the floor level. 


Condenser and Pump House.—4Adjoining the cellars of the 
machinery room is the pump house, 82ft. long by 17ft. wide. 
Here there are at present erected a surface condenser, air 
pump and circulating pump, built by Messrs. W. H. Allen, 
Sons and Co., this set being capable of dealing with 12, 000lb. 
of steam per hour. The condenser is circular in form, the 
shell and end covers being of cast iron, fitted with rolled brass 
tube plates. The tubes are of solid drawn brass, secured into 
the tube plates by means of screwed ferrules, having internal 


lips which prevent the tubes from slipping out of place. The 
tubes are packed with tape rings. The condenser has a total 
tube surface of 1,000 sq. ft. The air pump is single 
acting, having a diameter of 16in. by 8in. stroke, arranged 
side by side with a double acting circulating pump 12}in. 
diameter by Sin. stroke. The outer casing of the pumps 
is of cast iron, the liners, valve seatings and guards being of 
brass and the valves of india-rubber. The pumps are driven by 
a compound engine having cylinders 9in. and 14in. diameter by 
8in. stroke, the working parts of 
which are made of Siemens 
Martin steel and the bearings of 
bronze. The plant runs at a 
speed of 120 revolutions per 
minute and is fitted with a fly- 
wheel to ensure steady rotation. 
A feed water tank, 4ft. by 6ft. by 
2ft., receives the discharge from 
the air pump, also the drainage 
from all the steam traps. We 
may here mention that each 
generator set is equipped with 
a Geipel steam trap. Two Weir 
pumps feed the boilers from 
this tank, which is fitted with 
coke filters for separating the 
oil from the condensed steam. 
Another filter is placed in series 
with the discharge from the 
Weir pumps, and is, therefore, 
worked under pressure. 

Switchboard.— The switch- 
board is constructed on the 
Ferranti single-pole system, and 
is of the usual standard 150- 
ampere type already familiar to 
our readers in connection with 
other electric supply works. The 
accompanying diagram shows the 
switchboard connections, which 
are of the simplest nature. All 
the connections can be readily 
traced from the front of the board 
which, in fact, has no back con- 
nections whatever. 

The four circuit panels contain 
oil brake fuses with duplicate 
contacts, H.-T. spring-break, 
switches and ammeters; the 
complete fittings for each of 
these appliances being fixed 
separately in pigeon holes made 
up with the slate frame. The 
four dynamo panels are similar 
in size and design to the circuit 
panels, and have, in addition, a 
synchronising contact in the 
switch panel and a regulating 
box placed under and in a vertical 
line with the H.-T. switch. On 
a slate at the top are mounted 
Kelvin type (synchronising and 
bus bar) voltmeters and a Fer- 
ranti synchroniser, each instru- 
ment being protected with a neat 
design of oil-break fuse, which 
can be easily removed, thus 
disconnecting the instruments. 
An energy meter board is mounted on the wall under the 
switch platform, and contains four meters, absolute cut-outs, 
transformers and fuses, each set being connected to the 
circuit cable. These meters are of the British-Thomson make. 


Sub.stations and Transformer Boxes.—There are at present 
five sub-stations and 15 transformer boxes distributed over 
the area. Two feeders are run from the central station to 
a main distributing chamber in the basement of the Town 
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Hall at Stratford, and two others to a distributing chamber at 
the Public Hall, Canning Town. These chambers are each 
divided into two rooms, an outer chamber in which the low 
pressure apparatus only is placed, and an inner and care- 
fully-locked chamber, in which the high pressure apparatus 
13 installed. From these two main chambers high pressure 
distributors are run to the transformer boxes and sub-stations 
at various points throughout the borough, feeding the low 
pressure network. From these chambers, also, the arc light- 
ing circuits are controlled, particulars of which will be found 
in the section of this branch ofthe work. Each of the distri- 
buting centres is fitted with a“ Wright" maximum demand 
indieator, thus enabling the distribution demand over the 
area to be gauged from time to time. "The transformer 
boxes are of practically the same type and construc- 
tion as those described in connection with the Watford 
electric supply works (The Electrician, June 2nd, p. 188). 
These boxes contain several points of novelty and have been 
adopted in several other electricity supply stations in this 
country, notably Newport, Plymouth and Southampton, 
They are suitable for burying direct in the ground and consist 
of a cast-iron case having a well in the centre for containing 
any Brush transformer of from 6 to 30 kilowatts output, 
either for 100 revolutions or 50 revolutions. At West Hama 
double-pole low-tension fuse is mounted on each transformer. 
The switchgear proper is contained in recesses on either side, 
the high and low-pressure portions being thus kept entirely 
distinct. On the high-pressure side are a double-pole switch 
and a single-pole fuse, provision being made for two 
concentric high-pressure feeder cables. On the low-pressure 
side are a double-pole main switch and four single-pole fuses, 
provision being made for four concentric feeder cables, two on 
either side of the transformer case. Space is provided for the 
insertion of a Wright’s maximum-demand indicator in 
each box, this item being found extremely useful in giving 
information as to the maximum output from the various 
feeding points Special arrangements are made for ventilating 
the box, and double covers are provided, the outer cover being 
lifted when the switches are required to be opened or closed. 


Cables.—The entire system of cables, both for high and low 
pressures, were supplied by the British Insulated Wire Co., 
and are of the concentric lead covered and armoured type, laid 
directly in the ground. To distinguish the high-pressure from 
the low-pressure mains, a copper wire is laid up with the armour 
on all the high pressure cables. In all, some 31 miles of cables 
have been laid varying from 7/16 concentricto 87/15 concentric. 
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Arc Lighting.—A considerable amount of arc lighting has 
already been provided for, some 88 are lamps being fixed in 
the main streets. The lamps are of the Thomson-Houston 
enclosed type, supplied by Messrs. Drake and Gorham, and 
are arranged in series in special circuits on the high-tension 
supply, the circuits being controlled at two points, viz., the 
main distributing chambers referred to in the section on sub- 
stations. We may mention that the high-pressure switches 
for the arc circuits are operated from the low-pressure 
apartments in the main chambers, an indicator showing 
whether the switch is at the “on” or “off” position. In 
each arc lamp post there is a Brush transformer for trans- 
forming from 2,000 volts to the 88 volts required by theare. 


Progress of the Undertaking.—The capital cost of the 
original scheme of 700 kilowatts was £50,000, being about 
£71 per kilowatt, but this equipment has proved altogether 
inadequate to the rapidly growing demand for current. There 
are at present no less than 28,000 lamps connected, and the 
tariff of 7d. for the first hour and 3d. for the succeeding con- 
sumption is attracting a large number of applicants for 
current for lighting and other purposes. In view of these 
facts, together with the fact that although current was supplied 
on December 10, 1898, within three months the demand 
had risen to nearly 500 kilowatts, it was wisely decided 
to meet the growing demand by considerable extensions, 
and the Corporation, on the recommendation of Mr. Steinitz, 
decided upon the following additional plant, viz., three 
Babcock and Wilcox boilers, each capable of evaporating 
15, 000lb. of water per hour; two condensers, with the 
necessary air and circulating pumps, capable of dealing with 
20,000 gallons of water per hour; and two 1,200 kilowatt 
Ferranti steam alternators, together with all the necessary 
extensions to the switchboard. It is also intended to extend 
the distributing mains over the greater part of the area and 
to increase the street lighting by some 100 lamps. The 
estimated cost of these extensions is £51,000 exclusive of 
cable extensions, which will involve another £29,000. When 
these extensions have been carried out, the capital cost per 
kilowatt will then be about £42. 


We have already expressed our indebtedness and thanks to 
Mr. J. J. Steinitz, the borough electrical engineer, for the 
great assistance he has rendered us in the preparation of this 
article ; it is our pleasing duty to thank, also, the numerous 
contractors who have kindly provided us with additional 
particulars as to the plant they supplied. 


Es 


BARROW-IN-FORNESS CORPORATION ELECTRIC SUPPLY WORKS. 


The Corporation electric supply works of the small seaport 
town of Barrow-in-Furness were formally inaugurated on 
Thursday, the 27th ult., although supply has been continuously 
maintained to private consumers since February 24th. 

System.—The consulting engineers to the Corporation, 
Messrs. Kincaid, Waller and Manville, of Westminster, 
advised the adoption of the continuous current high-pressure 
system, comprising steam-driven dynamos running at 1,100 
volts and supplying current to motor transformers at sub- 
stations throughout the town, these transformers feeding a low 
tension three-wire distributing network. The system adopted 
includes a small accumulator plant. 

The following is the list of the contractors and sub- 
contractors connected with this undertaking :— | 

Entire electrical equipment... Brush Electrical Engineering Co. 


Ghee. British Insulated Wire Co. 
Boilers and feed pumps Babcock and Wilcox. 
Switchboard ldd A(IB4 Electrie Construction Co. 
Batten, EYES Tudor Accumulator Co. 


Steam Generating Plant.— The boiler house equipment 
comprises three Babcock and Wilcox boilers, each having 
1,218 sq. ft. of heating surface and working at 160lb. pressure. 
The arrangement of the boilers is somewhat unusual, the 
boiler fronts and stoking space being situated between the 


boilers and the engine room. These boilers feed into a steam 
ring main 7in. in diameter, which is fixed round the boiler room. 
From this three branch pipes pass through the partition wall 
into the machinery room. The boilers are fed by means of 
two three-throw pumps, supplied by Messrs. Babcock and 
Wilcox, each capable of delivering 1,000 gallons of water per 
hour. These pumps are placed in a pump room at the back 
of the boilers. There is also a storage water tank, 17ft. long, 
7ft. deep and 18ft. wide, built of cast-iron plates and internally 
projecting flanges, the tank being fitted with a 4in. overflow 
pipe, &c. | 

Machinery Room.— Within the machinery room there are at 
present erected three steam dynamo sets, each comprising a 
single crank vertical compound Universal engine direct- 
coupled to a four-pole Universal dynamo, the entire sets 
being built by the Brush Electrical Engineering Co. The 
output of each set is 75 kilowatts, at 840 revolutions per 
minute, a comparatively low speed for this type of generator. 
The Universal engine designed by Mr. Raworth is too 
well known to our readers to require detailed description here, 
The dynamos are built on Mr. Mordey’s patent system with 
slotted core armatures, carbon brushes and commutators of 
large diameter. Running on trial, these generator sets have 
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been found to work with an exceptional low steam 
consumption. The exhaust pipes are carried in à trench, 
terminating in a vertical pipe carried some distance up the 
chimney, no provision as yet having been made for running 
condensing. 

In addition to the main generators, there have been erected 
in the machinery room variable ratio motor transformers 
taking current from the 1,100 volt generators, and supplying 
it at from 250 to 850 volts for charging the battery. These 
machines, which were also built by the Brush Electrical 
Engineering Co., are of the two-pole Universal type, with 
armatures wound in the same manner as the main generator 
armatures. 


Switchboard.— Mounted on a gallery, as shown in one of 
our illustrations, are the switchboard arrangements which 
consist of a high pressure and low pressure board, the entire 
switchboard equipment having been, made by the Electric 
Construction Co. as sub-contractors to the Brush Company. 
The high-pressure board consists of three generator panels 
arranged on the left hand side, four feeder panels on the 
right hand side and a station transformer panel in the centre. 
The} board is framed in sections in cast iron, each panel 


transformer to be started up on this resistance. The switch 
is provided with an automatic release, so that on throwing 
over the two-way switch from the starting 'bus-bar to the main 
'bus-bar, the circuit through the starting resistance is broken, 
and the switch returns to the ** off" position. 


Upon each of the feeder panels there is a large dial pilot 
voltmeter, giving the voltage at the feeding points; alsoa 
high-pressure ammeter, high-pressure single-pole main switch, 
single-pole maximum automatic cut-out, single-pole fuse, 
single-pole two-way switch (already mentioned), regulating 
switch and a low-pressure firing switch for operating the long- 
range switches in the sub-stations (an illustration of one of 
these accompanies this article). The high-pressure switches 
are protected by glass plate shields. 

The low-pressure board consists of four panels framed in 
cast iron, and is sub-divided similarly to the high-pressure 
board.: The left-hand panel carries a low-pressure switch 
gear for the. station transformer. The next panel is the 
battery panel, and is equipped with a voltmeter, ammeter, 
two single-pole switches and fuses, and a large 25-way battery 
charging and discharging switch of the concentric type. The 
third panel is the distributing board for the station circuits, 


HieH AND Low PRESSURE SWITCHBOARDS. 


having a section to itself, and is arranged so that extensions 
can be readily carried out. Each generator panel is equipped 
with a Weston ammeter, a single pole main switch, a single 
automatic maximum cut-out, a single pole main fuse, a double 
pole field making and breaking switch and a field regulator, 
the fields being separately excited from the low pressure 
*busbars. Two voltmeters placed above the panels allow of 
the generator pressure being indicated. At the bottom of 
the middle generator panel is a voltmeter board enabling the 
paralleling voltmeter to be plugged on to any one generator. 
The station transformer board is provided with a high- 
pressure ammeter, a high-pressure single-pole main switch, an 
automatic cut-out, a single pole fuse, a two-way single pole 
switch for cutting out the starting resistance, a field making 
and breaking switch and a field regulating switch. The 
switches for the low-pressure side of these transformers are on 
the low-pressure board. The regulation of these transformers 
is provided in the field circuit. At the bottom of this panel 
there is a high-pressure transformer starting switch and 
resistance which is common to the station transformers and 
to the sub-station transformers. The two-way switch men- 
tioned above, and also those on the feeder panels, enable any 


and on it there is also a 12-way battery regulating switch in 
the lighting circuit. The right-hand panel is a low-pressure 
feeder panel, fitted with a large dial voltmeter for reading the 
pressure at the feeding points, an ammeter, a double-pole 
main switch, and fuses. | 


Battery.— Adjoining the machinery room is a small battery 
room equipped with 135 cells made by the Tudor Accumulator 
Co. The cells are of the LB 11 type, and are capable of a 
discharge of 25 kilowatts for six hours. 


Sub-stations.— There are at present only three sub-stations, 
but additional ones are contemplated. Ourillustration shows 
the largest of the sub-stations, which is erected in an archway 
under one of the main thoroughfares. This is equipped with 
two 52 kilowatt 4-pole Universal continuous current 
transformers. There are in all, in the sub-stations, four 
52 kilowatt and two 25 kilowatt transformers of this ; 
The larger motor-transformers have the same size field rings 
as the main generators. The two armature windings are 
placed on a single slotted core with their respective commuta- 
tors at either end. The commutatorsareof large diameter, and 
fitted with carbon brushes. The bearings are unusually mas- 
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sive, and the whole construction such as to permit of working 
indefinitely without attention. The primary sides of the 
motor-transformers are connected to the high-pressure mains 
at the generating station, where a starting switch is provided 
for that purpose arranged for insertion in any feeder as desired. 
The low-pressure side of each transformer is switched on to 
the service mains, after the transformer has attained full speed, 
by anelectrc-magnetic switch operated through the pilot wire 


Lonc-Ranxcg ELECTROMAGNETIC SWITCH AT SUB-STATIONS. 


from the generating station switchboard. When stopping 
& transformer the low-pressure switch automatically discon- 
nects it from the low-pressure distributing mains. We under- 
stand that this is the first time the Brush Company have 
carried out a contract on this system, and they are to be 
highly congratulated upon the unqualified success attending 
their maiden effort. There has not been a single interrup- . 


— 
B.L W. Burr PIPES LAID ON STONEWARE TROUGHING, 


tion of the supply, day or night, since the machines were 
started on the mains on February 24th. 

The substation switchboards are each provided with a long 
range switch operated by an iron clad solenoid, which either 
connects the secondary transformer to, or disconnects it from 
the network. The solenoid is connected in circuit with the 
pilot wires, this being also used for the. pilot voltmeters. On 
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short circuiting the pilot voltmeters, by means of the firing 
switch in the generating station, the solenoid is energised and 
the switch put into operation. The switch is provided with 
an automatic cut-out which opens the switch should there be 
a reversal of current. 


Cables.—The cables for the high-pressure and low-pressure 
systems have been made and laid by the British Insulated Wire 
Co. of Prescot. For the high-pressure system the cables are 
concentric plain lead covered, insulated with impregnated 
paper, and were drawn into stoneware conduits composed of 
butt pipes resting on earthenware saddles, as shown in the 
accompanying illustration. The sizes of the high-pressure 
cables are C062 sq. in. and 0:048 sq. in. The low-pressure 
cables were laid in wooden troughs filled in with a composition 
of sand, resin and tar, poured in hot, and allowed to set solid 
round the cable. The cables laid were 0:5 sq. in., 0:88 sq. in., 


0:25 aq. in, and 0:15 sq. in. section. Disconnecting boxes and 


T boxes were fixed at intervals, the service mains being laid 
in the British Insulated Wire Co.’s standard house service 
boxes for concentric mains. 

In conclusion we desire to express our thanks to the Brush 
Electrical Engineering Co., who secured the contract for the 
whole of the electrical equipment of the generating and trans- 
former stations; also to the British Insulated Wire Co. and 
to the sub-contracting manufacturers for particulars and illus- 
trations embodied in this article. We may mention that the 
contracting work for the plant was carried out by Mr. O’Brien 
on behalf of the Brush Electrical Engineering Co., under the 
direction of Mr. R. A. Dawbarn, the superintending engineer. 


ELECTRICAL ENGINEERING IN SWITZERLAND. 
(FROM OUR SPECIAL CORRESPONDENT.) 
(Continued from page 449.) 
RHEINFELDEN*. 


The Rheinfelden power transmission scheme was described 
in The Electrician of March 26, 1897, when the works were 
still in course of construction. They have since been 
completed, and now are running at almost their full output. 
The hydraulic plant and outworks were dealt with at length 


GENERAL VIEW OF POWER House FROM Swiss SIDE. 


in the former description, to which the reader is referred, but 
some important deviations from the original scheme have been 
made in connection with the electrical part of the works. 
Instead of generating nothing but three-phase current, as 
originally intended, 12 of the 20 dynamos have been made 
for continuous current, as the chemical works near the 
power-house would not consent to have rotatory transformers 
or motor-generators in their works. Fortunately these works 
are quite close to the power station, and the loss in the thick 
cables (which are in each case carried over the head-race by 


* The Visit of the Institution of Electrical Engineers to these Works is 
fixed for Sept. Znd.—Epb. E. 
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a special bridge) is not great. The dynamos have been built | amperes at 155 volts, each of the 20 machines having a capacity 
by the Allgemeine Elektricitäts Gesellschaft and the Oerlikon | of 840 R. p. 

Compan: and are mounted directly on the turbine shaft as | The remaining eight machines generate three-phase alter- 
seen in the illustration. Six of them, which deliver current | nating current at a frequency of 50 c, per second, but only 
to the Aluminium Industrie Aktien Gesellschaft—a branch | the first three of these are of the inductor type, previously 
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SPECIAL POLE FOR CROSSING RIVER IN ONE SPAN, Two-wrRE SECONDARY NETWORK IN RHEINFELDEN. 


factory of the Neuhausen aluminium works—run at 55 | described and illustrated. The other five have been made 
revolutions per minute, and have a terminal pressure of 120 | with fixed armatures and moving fields, it having been found 
volts. The other six, for the Elektrochemische Fabrik | that they were cheaper to build and also took up less space 
Natrium, run at 68 revolutions per minute, and develop 4,000 | than the machines of the inductor type. Motor generators 
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are employed for the excitation, the motor part being 
connected directly to the 6,800 volt "bus bars. 

In one of the illustrations is seen the oil pump and 
automatic governor for the turbines, an ingenious device 
due to Messrs. Escher, Wyss and Co. The arrangement of 
the two turbine wheels on each shaft relieved the bearings of all 
vertical pressure, except that due to the weight of the shaft, 
turbine wheels and rotating part of the dynamo. This weight 
is taken up by pumping oil into the upper bearing at a 
pressure of 250lb. per square inch. The pump is driven from 
the turbine shaft through bevel wheel and Hans Renold chain 
gearing, and the same pump serves to move the gates for 
regulating the speed of the turbines. The collar of the 
governor balls is attached to a lever, which, by depressing or 
releasing a valve, allows oil under pressure to flow to one side 
or the other of a piston in a cylinder, this piston moving the 
cylinder gates, by which the flow of water to the upper turbine 
wheel is regulated. When automatic regulation is not desired 
the hand-wheel, seen in front of the regulator, is brought into 
gear. There is a motor-driven oil pump as reserve. 

Two electrically-driven 20-ton cranes span the turbine room. 

Even now the equipment of the switchboard has not been 
completely finished, but it will be so, no doubt, by the time of 
the Institution visit. The continuous current machines have 
their own switchboard on the floor of the dynamo room. 
Each machine has its own pair of cables leading to the factory 
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in which its current is utilised, but the machines can be 
paralleled at the power-house if desired. The three-phase 
switchboard is on a gallery overlooking the engine room, and 
is extremely simple. Each machine has its own panel, fitted 
with a switch, ammeter, voltmeter, wattmeter and exciter- 
switch and rheostat; there are the usual paralleling arrange- 
ments; the exciter rheostats can be coupled when the 
machines are running in parallel; and that is practically all. 
How different from an average English central station switch- 
board for a fraction of the output! The dynamo fuses are 
behind the board, and the connection of the circuits to the 
"bus-bars through switches and powder fuses is also behind 
the board. The latter are in a rather dangerous position, as 
it is necessary to stretch over bare metal under high pressure 
to get at them. This is obviated at the feeding points and 
sub-stations by placing the fuses overhead, as will presently be 
explained. At the station end of the feeder cables are horn- 
shaped lighting protectors, each connected through a choking 
coil. There are also small transformers for the voltmeters, as 
in Switzerland, it appears, the electrostatic voltmeter has not 
been appreciated. e Swiss engineers, so enlightened in 


other respects, still use electromagnetic and even to a very 
large extent hot-wire instruments, not only in water-power but 
also in steam-driven stations. No doubt some of the professors 
accompanying the Institution on its tour will know the 
German for capitalisation, interest and depreciation, and 
explain matters. At the feeding points similar transformers 
are placed, and pilot wires are brought back to the power 
station switchboard. The voltmeter scales are marked with 
the primary and not the secondary voltage, however. The 
back of the switchboard is not crowded, as there is another 
floor above it, in which some of the appliances mentioned are 
placed. 

Current is led from the power station to the feeding points 
of the high-pressure network by underground cables. These 
cables have not all been placed yet, and in some cases over- 
head wires are temporarily employed instead. The pressure 
of 6,800 volts is still considered unusually high in Germany 
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30 k. w. 6,400-225 VOLT LIGHTING TRANSFORMER IN SMALL SUB-STATION, 


and Switzerland, and some trouble has been experiehced with 
the insulation of the cables. At the feeding points are small 
huts, in which are switches, fuses and lighting arresters, and 
the feeders are there joined to the high-pressure overhead 
network. A drop of 400 volts (i. e., about 6 per cent.) is 
allowed between the power station and these feeding points, 
and another 2 per cent. on the high-pressure network between 
feeding points and sub-stations. The switch-levers are bare 
copper bars, and the switches are of the simplest, with long 
breaks. The fuses are of the glass tube powder pattern, 12in. 
or 15in. long, and the mains leading to them and the spring 
contacts are bare. They are, however, placed high above the 
floor level in a horizontal position, so that it is necessary to 
stand on an insulated stool (provided for the purpose) to 
insert them. A pair of spectacles and rubber gloves are also 
provided, so that the man who inserts the fuse has no good 
excuse for killing himself. Inserting fuses is the only work 
done on the live high-tension mains. Outside the switching hut 
a lighting protector, of the Siemens horn pattern, is connected 
to the overhead cable of each phase, through a short choking 
coil. These leave a minimum spark gap of 80mm., it having 
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been found that a smaller gap, when exposed, is inclined to | which can increase the pressure by 100 volts, is employed for 
be filled up with dust, &c., and finally act with the ordinary | charging the cells. On the voltmeter board, shown in the 
line pressure. These protectors are supplemented by | plan, is a voltmeter connected through equalising resistances 
additional ones within the switch hut, with but 4mm. m to the pilot wires from three points on the secondary network, 
gap, and the latter work with any rise of pressure above 6,800 | and the station pressure is regulated by the readings of this 
volts. The feeding points and sub-stations are all equipped — 

with telephones in communication with a small exchange at 
ihe power house. 

There are two types of sub-station, one for towns and 
larger villages in which a large lighting load is required, and 
a continuous current network has been deemed advisable, and 
the other in places where the lighting load is comparatively | 
unimportant, and can be run from 
a three-phase network. A plan of 
the former and an elevation of the 
latter are given. In the accumu- 
lator sub-station, the high-pressure 
mains are led in just as in the 
switching - huts, and go straight 
through powder fuses to the 
stationary transformers without the 
intervention of switches. These 
transformers reduce the pressure 
from 6,400 to 525 volts, motors 
of 4 n.r». and over being supplied 
from a separate three - phase net- 
work at 500 volts. The power 
switchboard is placed immediately 
in front of the transformers. 
Current for lighting is generated in 
the Rheinfelden sub-station (which 
is the accumulator station I visited) 
by a 40- kilowatt 4-polar con- 
tinuous - current dynamo, coupled 
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VERTICAL SECTION OF Power STATION. 


to a 50-kilowatt induction motor, which is started with a | instrument. The capacity of the cells is 970 ampere-hours 
resistance connected by slip rings to the rotor circuit in the | for a one-hour discharge, and the relative size of the dynamo 
usual manner. Distribution is on the three-wire system, and | cells have been calculated with a view to the former working 
186 Tudor cells are connected across the dynamo terminals. | all day and evening at its maximum output, equivalent to one 
The cell switch moves in steps of two at atime. A booster, | third of the highest point on the load curve. 
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The secondary network in Rheinfelden is overhead, and | on insulators on the poles, and in addition there is a main 
rather mars the picturesque appearance of the little town. | fuse in the house. j 
The lamp connection is equivalent to 2,000 16 c.p. lamps, The interior arrangements of the smaller sub-stations which 
including small motors up to 4 m.r., and arc lamps four in | furnish three-phase current for both light and power are 
series across the 220-volt outers of the three-wire network. | apparent from the illustration. The power mains are supplied 
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Diagram of Connections, 
SECTIONAL ELEVATIONS AND PLAN OF TRANSFORMER HOUSE. 


Street lighting is by incandescent and arc lamps, the latter | at 525 volts, and the lighting at 225 volts. An attendant is 
sometimes on brackets on the house fronts and sometimes | always on duty at the accumulator stations, but the trans- 
hung from span wires. The cables are supported either on | former stations and switching huts are only visited once a day. 
wooden poles or brackets of I iron fixed to the house fronts. The high-pressure pole lines have been carried out differently 
Every house connection is made through a pair of lead fuses | to the original plan. A square metal framework of flat iron ig 
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The price of current for small establishments works out to 
from £5 to £7 per horse power per year for a 10-hour day, and 
for larger cababltahiments considerably less. For instance 4 
1,000 m.r. installation working 24 hours a day would pay 


fixed on the poles, which is connected to earth. This has 
three advantages: the wires cannot fall down if an insulator 
breaks, as they pass through the frame; the breakage of an 
insulator does not set the pole on fire, as the wire comes in 
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contact with the metal and is earthed; and, lastly, there is | about £6 per horse power per annum. The. charge is made in 
protection against lightning. The arrangement is also extremely | two parts, a sum per horse power installed which is less the 
Ri i and renders the attachment of the insulators extremely | greater the installation, and a fixed charge of one-fifth of a 
simple. | penny per kilowatt-hour supplied. For light a charge is made 
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per lamp per year for small installations, the charge varying 
according to the estimated time the lamps will be burning. 
Only in installations of 50 lamps and upwards is it usual to 
charge by meter. 

Works of all sorts are provided with power by the Rhein- 
lelden Company. Chief among these are large electro chemical 
works, some of which have already been mentioned. To avoid 
disappointment to those about to visit Rheinfelden, we may 
state that not one of the electro-chemical works will receive 
strangers who may wish to visit them. Among other 
customers of the Kraftiibertragungswerke are breweries, salt 
works, silk weavers, chemical factories, a cask factory and a 
sausage factory. Nearly 3,000 m.r. is distributed for power 
to consumers up to distances of 20 miles from the works, and 
this figure does not include the total of over 10,000 n. p. 
supplied to the electrochemical works in close proximity to 
the power station. The company are contemplating building 
additional power works of a similar character at a lower point 
on the river. An encouragement for this—if additional 
encouragement be needed, in view of the success of the 
present undertaking—may be found in the fact that the land 
the company had acquired in the immediate neighbourhood of 
the existing works has increased now many times in value, 

Herr Jung, who designed the electrical part of the works 
for the Allgemeine Elektricitiits Gesellschaft, and who has 
acted as resident engineer since their erection was commenced, 
was good enough to devote an afternoon to showing me over 
them, and it is to his courtesy and patience in answering my 
innumerable questions that I have been enabled to give so 
detailed a description of the entire system. 


(To be continued.) 
—— ee 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier p'ÁrsE.] — 


Early Magnetic Olservations.— After Columbus discovered 
the variation of the magnetic declination in 1492, the belief 
gained ground among mariners that the longitude could be 
immediately determined from the variation. They thought 
that it was a simple and permanent function of the longitude, 
and hence their evident anxiety to collect accurate observa- 
sions of the former. But G. Hellmann points out that the 
variation remained unknown outside nautical circles until 
ib was independently discovered in connection with the 
use of the compass for portable sundials. It was 
Georg Hartmann, a mathematical instrument maker at 
Nuremberg, who discovered the magnetic variation on land, 
and found it to be 6deg. E. at Rome in 1510. But for 
nearly 100 years after his discovery most of the writers on 
magnetism and dials omit all mention of the declination, and 
tacitly assume that the needle, or tongue, as it was called 
then, pointed true north, or true to the pole star. It was by 
sighting along the needle to the pole-star that the variation 
was measured, until Felipe Guillen, an apothecary of Seville, 
introduced the method of the sun's altitude. An improved 
instrument on Guillen’s principle was constructed in 1537 by 
Pedro Nunes, and was used by Joño da Castro in his brilliant 
magnetic survey of the Indian seas. 

[G. HEIL MANN, Terr. Magn., June, 1899.] 


Magnetic work in America. — In the “ Plan for the Reorgani- 
sation of the Survey of the Coast, as adopted by a Board 
convened on March 30, 1843, by direction of the President of 
the United States, explicit provision is made for the making 
of “all such magnetic observations as cirgamstances and the 
state of the annual appropriations may allow." Since then 
the United States Coast and Geodetic Survey has been 
regularly supported by Congress, and has done a good 
deal of magnetic work. In connection with a summary 
of the work done hitherto, L. A. Bauer sketches the 
future activity of the Survey. That will include a 
determination of the secular variation, and a magnetic 
survey of the United States and dependencies. The former 
is important in connection with the re-location of land 
boundaries, which are fixed by means of the azimuth com- 


pass. The latter is a task of prodigious dimensions, and 
would require 75 years for its completion if carried out on the 
scale and at the rate of corresponding work in the United 
Kingdom and the Netherlands. But the author believes that 
it would be sufficient to take stations 25 or 30 miles apart, 
and then select intermediate stations in the magnetically- 
disturbed areas only. He suggests the establishment of 
permanent magnetic observatories at Washington, in the 
North-West, in Hawaii, and in Alaska. 
L. A. BAUER, Terr. Mugn., June, 1899. ] 


Action of Coherer. —T. Tommasina adduces some further 
facts which, taken together with Lundorph’s recent observa- 
tions, appear to establish pretty clearly Lodge's original 
theory of the coherer, showing, at all events, that actual 
cohesion most probably plays the chief part in the normal 
action of the coherer. Tommasina declares that the con- 
ductivity established is due to the formation of conducting 
chains of particles adhering to each other by a kind of welding 
action of minute sparks. The chains are formed by the 
particles arranging themselves along the lines of electric force. 
Silver particles suspended in water between electrodes form 
visible chains along the lines of force. In a V-shaped tube, 
such chains are seen to grow out of the mass of silver filings 
towards both the electrodes. As soon as they touch them, 
conductivity is established, and the formation of chains 
ceases. It is therefore better to keep the electrodes just 
Outside the surface of the liquid. The chains then grow 
towards the points where the sparks from the electrodes enter 
the liquid. Traces of electric lines of force may be obtained 
in silver filings spread on the bottom of a vessel of distilled 
water containing two aluminium electrodes, but the chains 
must be gently broken as they form to allow of the formation 
of new ones. 

[T. Tommasina, Comptes Rendus, July 3, 1899.] 


Globular Discharye.—Stéphane Leduc describes a form of 
discharge which presents a closer analogy to globular lightning 
than those obtained by Planté and by Righi; closer, indeed, 
than anything yet discovered. Two fine metallic points 
connected with an influence machine are set upon the face of 
a sensitive plate which rests upon a plate of metal. The 
points are 5cm. to 10cm. apart. The positive point shows 
a brush of light, while at the negative point a ball of light 
is formed. When the ball has attained a certain thickness 
it detaches itself from the point, which ceases to be 
luminous, and starts for the positive point. It often stops on 
the way, varies its direction, and finally reaches the positive 
pole. The machine then abruptly ceases to work, and behaves 
as if its terminals were joined by a conductor. The ball takes 
from one to four minutes to cover the distance between the 
points. Sometimes it breaks up into several balls, and they 
all wander towards the positive point independently of each 
other. On developing, the plate shows the path of the globe 
sharply marked. The path itself becomes conducting, as may 
be shown by sprinkling flowers of sulphur over it. The latter 
arrange themselves in a series of needles marking out the path 
of the ball. : 

(S. LE Dre, Comptes Rendus, July 3, 1899.] 


Some Convenient Primary Battery Constants.—A contributor 
sends the following constants, which he thinks may often be 
of use in primary battery calculations, to the Electrical 
World :—Theoretically IIb. of zinc will develop just 1 m. v. 
hour in & primary cell, if the E.M.F. is 2 volts (accurately 
1:994). For any other voltage the consumption of zinc is, of 
course, inversely proportional to the voltage. This assumes 
tbat there is no local action. If the above is the difference ot 
potential on closed circuit, instead of the E.M.F. on open 
circuit, then this consumption of zinc refers to the useful 
output, and the energy lost in the internal resistance nced 
not be considered, unless with respect to efficiency. In any 
battery, regardless of the voltage, llb. of zinc will develop 
374 ampere-hours theoretically—that is, not including the 
local action. One pound of bichromate of soda as a depolariser 
corresponds theoretically to 277 ampere-hours. | 
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and internal. 

THE ELECTRIC ARO.—By Mrs. Ayrton, This work will shortly be 
published, and will contain an historical sketch of the early experi- 
ments on the electric arc, as well as the important resulta of recent 
research. 


CARBONS FOR ALL ELECTRICAL PURPOSES.—By Francis JEHL. A work 
wil shortly be published dealing fully with the manufacture of 
carbons for all electrical purposes. The book will illustrate the 
machinery and apparatus used in carbon manufacture on the Continent 
and in America, and will give the latest practice in this important 
subject. 


SPECIAL NOTICE. 


NOW READY.—Vol. XLII. of ‘Tas Execrrician” bound in 
strong cloth. Price 17s. 6d., post free 188. 6d. Also ready, Cases for 
binding. Price 2s., by post 2s. ód. 


A complete set of the Second Series of THE ELECTRICIAN," can now be 


supplied. These sets are very scarce, and early application should be made. 


———————————  —————PY———— M — 


HYPOTHESES OF MAGNETO - OPTICAL 
PHENOMENA. 


Lorp Ketvin’s further contribution to our Correspondence 
Columns this week, and his Paper on ‘‘Magnetism and 
Molecular Rotation " which, through his lordship’s courtesy, 
we are enabled to print simultaneously, are valuable extensions 
of the interesting discussion on certain magneto-optical 
phenomena commenced in our issue of the 14th ult. We 
welcome also Prof. Firzceraup’s criticisms, embodied in a 
letter, and the letter from Mr. GEORGE W. Waker on the 
presumably cognate theory of the Phillips’ phenomenon. It 
appears that it is to the last-named contributor—who is the 
Isaac Newton student at Cambridge University, and was 
bracketed Smith's prizeman this year—that we are indebted 
for having induced Prof. Sinvawus THompson to send us his 
letter on the subject in our issue of the 14th ult.; and Mr. 
Waker has a theory of his own, which differs some- 
what from the explanation given by Prof. Tnowrsow. It 
may be doubted, however, whether in the attenuated 
atmosphere of a so-called vacuum tube the principles 
of hydro-dynamics, as ordinarily understood, can be held 
to apply. But there is no question that the initiation 
and growth of a magnetic field penetrating the tube must 
produce rotation of the electrified molecules, which, as 
Lord Kervin lucidly expresses it, ‘‘remain scattered through 
the enclosure for some time after the cessation of the 
discharge." Lord KELviw's explanation is simplicity itself, 
viz; that the growth of the magnetic field sets up an 
electrostatic. force on the charged molecules proportional 
to the distance froin the axis of the field and in a direction 
perpendicular to the axis. The existence of this electrostatic 
force was assumed by us in our previous leading article on the 
subject (The Electrician, July 14, 1899) and in our Editorial 
Comments on Lord Ketvin’s telegram on July 7th. Its 
existence would be sufficient to explain the Phillips 
phenomenon, irrespective of any electromagnetic force arising 
from the displacement current due to the actual motion of the 
charged molecules. Mr. Waker, however, looks to the 
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Maxwellian electromagnetic force on a moving charge for his 
theory of the phenomenon ; and it is herein that his explana- 
tion differs radically, not only from that of Lord Kevin, but 
also from the position weourselves have taken up from the outset. 
Of course, if the Phillips phenomenon isto be regardedas arising 
from electromagnetic forces, in the manner indicated by Mr. 
WALKER, we were in error in associating the phenomenon 
with the subject of Lord Ketvin’s telegram. If, on the other 
hand, the phenomenon is essentially due to the electrostatic 
force of a varying field on an electric charge, its connection 
with Lord Ketvin’s writings on Magnetism and Molecular 
Rotation“ is at once apparent. The essential difference is 
that one hypothesis requires the charge to be in motion, 
while on the other hypothesis the force exists whether there 
is or is not motion. 

Perusal of Lord KELVIx's Paper, which appears in our 
issue this week, will show that the analogy evidently in the 
mind of the writer is the induction of an electric current in a 
ring of conducting matter. A growing field will start a current 
in the ring. Lord Kervin conceives that if the ring were not 
of conducting matter, but were composed of electrified non- 
conducting matter, the tendency to motion of the elec- 
tricity would exist nevertheless, and this tendency would 
give rise to bodily motion of the charged matter. Upon 
this hypothesis as the major premiss, he proceeds to construct 
an ingenious and exceedingly beautiful hypothesis of the 
ether, in which he originally supposed was to be found an 
explanation of certain magneto-optical phenomena, and now 
believes may explain diamagnetism, though the conse- 
quences. of the hypothesis are such that he has been led 
to abandon his original application of it to the Zeaman 


phenomenon. It has been abandoned, in fact, in favour 
of Lorentz’s theory. According to Lord KELVIx's hypo- 
thesis, if this were to be applied to the Zeeman 


phenomenon, the bright spectral lines, instead of definitely 
duplicating and triplicating, would merely broaden until a 
limit was reached. It will doubtless be remembered that 
Prof. G. F. FrrzaERALD's letter, in our issue of July 14th, 
adversely criticised the application of Lord KELvix's hypo- 
thesis to the Zeeman effect, on the ground that it would 
require an amount of molecular gyrostatic action sufficiently 
large to be observable. We were led to suppose, therefore, 
that Lord KELvIx's abandonment of the gyrostatic hypothésis 
with regard to the Zeeman effect would give satisfaction 
to Prof. Firzceraup. Later, however, we received a most 
opportune letter from Prof. FrrzaEgALp, which we print this 
week. It will be seen that Prof. Firzcyratp proposes a 
modification of Lord Kervis's hypothesis, having the advan- 
tage that it admits of an explanation of thin lines, which 
Lord KELvIx's hypothesis, as we have already remarked, does 
not. The model conceived by Prof. FrrZGE BALD would 
exhibit similar vibrations in a variety of molecules in the 
same magnetic field, instead of a range of vibrations between 
definite limits. Possibly, therefore, Prof. FrirzaERALD's 
extension of Lord KELVIx's hypothesis may render it applic- 
able to the Zeeman effect after all, if only Prof. FirzGEraup’s 
original objection could be got over. Nevertheless, this 
abandonment of the Zeeman effect by Lord Kervin leaves us 
very poorly off with regard to direct, or even indirect, experi- 
mental evidence in support of the hypothesis that a growing 
field can exert force ona stationary charge. With the Zeeman 
effect discarded, and an element of doubt as to whether the 
Phillips phenomenon is due to electrostatic force or to electro- 
magnetic force, we look around in vain for any experimental 


Indication that the force conceived by Lord Kervin really . Effects of Transparent Bodies on Polarised Light."— Proc. R. S. L., Vol. VIII., 


exists. Is a ring of charged non-conducting matter 
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physically the equivalent of a ring of metal, as regards a 
tendency to the generation of displacement or conductive 
currents by a varying magnetic field? Viewing the two 
conditions theoretically, Lord Kevin says they are equivalent. 
It is now an opportune moment for investigators to turn from 
mathematics to the laboratory bench, and we await with 
something akin to impatience an experimental proof of Lord 
KELIx's deductions. 


MAGNETISM AND MOLECULAR ROTATION.* 
BY LORD KELVIN, D.C.L., F.R.S., P.R.S.E. 


$1. Consider the induction of an electric current in an 
endless wire when a magnetic field is generated around it. 
For simplicity, let the wire be circular and the diameter of its 
section very small in comparison with that of the ring. The 
time-integral of the electromotive force in the circuit is 2AM, 
if À denote the area of the ring and M the component perpen- 
dicular to its plane, of the magnetic force coming into 
existence. This is true whatever be the shape of the ring, 
provided it is all in one plane. Now, adopting the idea of two 
electricities, vitreous and resinous, we must imagine an electric 
current of strength C to consist of currents of vitreous and 
resinous electricities in opposite directions, each of strength 
jC. Hence the time-integrals of the opposite electromotive 
forces on units of the equal vitreous and resinous electricities 
are each equal to AM. 

§ 2. Substitute now for our metal wire an endless tube of 
non-conducting matter, vitreously electrified, and filled with 
an incompressible non-conducting fluid, electrified with an 
equal quantity, e, of resinous electricity. The fluid and the 
containing tube will experience equal and opposite tangential 
forces, of each of which the time-integral of the line-integral 
round the whole circumference is eAM, if the ring be a circle 
of radius r; and the effect of the generation of the magnetic 
field will be to cause the fluid and the ring to rotate in 
opposite directions with moments of momentum each equal to 
eAMr, if neither fluid nor ring is acted on by any other force 
than that of the electromagnetic induction. Their angular 
velocities are therefore eAM/rw, eAM/rw', and their kinetic 
energies are i 3e?A?M"/w', where w, w' denote the 
masses of fluid and ring respectively. 

3 3. Suppose now for simplicity in the first place, the ring 
to be embedded in ether, viewed as an incompressible solid, 
and attached to the ether in contact with it firmly enough to 
prevent slipping. The circuital impulse on the ring by the 
generation of the magnetic field will give rise to a rapidly 
subsiding train of waves of transverse vibration, of the kind 
which, in communioations to Section A of the British Associa- 
tiont at its meeting in Bristol last September, I described 
as & solitary wave of the simplest possible kind in an elastic 
solid, and again, for periodic motion, as a very simple and 
symmetrical case of a train of periodic waves of transverse 
vibration. The work done by the circuital force on the ring 
is spent on waves of this class travelling outwards through 
ether, and in a very short time the ring comes practically to 
rest. It does not come to perfect rest suddenly by the 
departure from it of waves carrying away all its energy ; it 
subsides to absolute rest in an infinite time according to the 
law e-" sin 4t. The resinously electrified fluid within the 
ring continues revolving with unaltered energy as long as 
the force of the magnetic field is maintained constant. 

34. The simple molecular arrangement. thus imagined 
supplies the rotatory or revolutional motion, and the moment 
of momentum," which, forty-three years ago, I pointed out f 
as wanted to explain, ‘‘simply by inertia and pressure," the 
rotation of the plane of polarisation, then recently diseovered 
by Faraday, for light transmitted through heavy glass in a 
powerful magnetic field along the lines of force. In my 


— • Fw.d— — a a 


-a — 


* Communicated by the author to the Phil. Mag., having been read 
before the ltoyal Society of Edinburgb, July 17, 1899. 

T On the Simplest Possible, &c." ; On Continuity in Undulatory 
Theory, &c.," B. A. Report, 1898. 

t “ Dynainical Illustrations of the Magnetic and the Helicoidal Rotatory 


June 1856; Phil. May., March, 1857. 
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Baltimore Lectures I showed that embedded gyrostats would, 
in fact, produce exactly the rotation of the plane of polarisa- 
tion in a magnetic field discovered by Faraday. The idea 
which forms the subject of the present communication shows 
how the flywheels of the gyrostats may be started into rota- 
tion in virtue of the generation of the magnetic field, and 
stopped when the magnetic field is annulled. 

$ 5. The simply embedded gyrostat has not, however, the 
vibrational quality which is the essential of the Stokes- 
Maxwell-Sellmeier* vibratory molecule. For this a gyrostatic 
vibrator, capable of originating from a single blow on itself 
a subsidential train of at least 200,000 waves of light, must 
be connected with the surrounding ether by springs, having 
sufficient resilience to store up in themselves the total energy 
thus radiated out. Taking now as gyrostat our electric 
doublet of vitreously electrified rigid hollow ring filled with 
fluid resinously electrified, consider what must be the nature 
of the elastic communication between it and a rigid lining of 
a spherical hollow in ether around it, to fulfil some of the 
known conditions of radiant molecules. 

g 6 (a). Let the spring connexion be equivalent to a simple 
force between I, the centre of inertia of ring and fluid, and 
O, the centre of the spherical sheath, varying directly as the 
distance between those points. The gyrostatic influence will 
be inoperative, and the result will be precisely the same as if 
we had a single Maxwell-Sellmeier material point at I, of 
mass equal to that of ring and fluid together. l 

(b). Let points on the ring be connected by springs with 
points on the sheath. Supposing now the sheath to be held 
fixed, the stiffnesses and the tensions of these springs may 
be adjusted to give 21 arbitrary values for the coefficients in 
the quadratic for the potential energy of any infinitesimal 
displacement, specified by three components of linear displace- 
ment of I, and three components of rotational displacement 
round axes through I. The well-known solution of the 
problem of infinitesimal vibrations about a position of equili- 
brium of a rigid body, modified in respect to moments of 
inertia to take into account the fluidity of the incompressible 
fluid in the ring, gives us immediately the periods and 
geometrical specifications of six fundamental modes of simple 
‘harmonic vibration. Hence our combination, serving as a 
radiant molecule, without magnetic force, would give six 
bright lines (understood, of course, that each of the six 
periods is within the range of light periods). Suppose, now, 
a vast number of such molecules, all equal and similar in 
every respect, but with different orientations, to be scattered 
through a flame. Each molecule, whatever its orientation, 
will give six lines of the same periods, though of different 
intensities when seen in any particular direction, according to 
the chances of orientation and of impulses. Hence each of 
the six bright lines will be perfectly sharp. S 

$ 7. Now suppose a magnetic field to be suddenly instituted. 
The moment of momentum generated in any one of the 
molecules is „AM cos 0, where 6 denotes the inclination of the 
axis of its ring to the lines of force. The gyrostatic influence 


will split each of our six fundamental modes of vibration into | 


two, greater than it and less than it by equal very small 
differences. These differences will be ditferent for different 
molecules, because of the different values of 0 for their different 
orientations. Hence each bright line is not split into two 
sharp lines, but is broadened to an extreme breadth corres- 
ponding to the value 0—0. No simplifying suppositions as 
to the character of the molecule, such as symmetry of forces 
and moments of inertia round the axis of the ring, can 
possibly give Zeeman's normal results of the splitting of a 
bright line into two sharp lines circularly polarised in opposite 
directions, when the light is viewed from a direction parallel 
to the lines of magnetic force ; and the dividing of each bright 
line into three, each plane-polarised, when the light is viewed 
from a direction perpendicular to the lines of force. Hence, 
although from 1856 till quite lately I felt satisfied 1n knowing 
that it sufficed to explain Faraday's magneto-optic discovery, 
I now, in the light of Zeeman's recent discovery, discard my old 
tempting gyrostatic hypothesis for an irrelragable reason, 


te Lord Rayleigh, Phil. May., July, 1899, quoting from Camb. Univ. 
Calendar, 1869. 


which is virtually the same as that stated by Larmor * in the 
following words :—'* Hence a principal oscillator magnetically 
tripled must be capable of being excited with reference to any 
axis in the molecule; otherwise there would be merely hazy 
broadening or duplication instead of definite triplication.”’ 

' $8. It now seems to me that the theory of H. A. Lorentz 
(of Leyden), as expressed by equations (1) in Zeeman's first 
Paper ** On the Influence of Magnetism on the Nature of the 
Light emitted by a Substance," f is essentially true. 

* 9. Though it cannot explain Zeeman's discovery, the 
molecular rotation caused by the institution of a magnetic 
field, which is the subject of the present communication, 
may, however, be considered as interesting not only because 
the idea of it seems to be new in electromagnetic theory, but 
also because it may conceivably constitute the explanation of 
Faraday's diamagnetism. Go back to $$ 2, 3 above, and 
remark that if a body containing a vast number of the 
molecules there described is situated between the poles of a 
steel magnet, the total energy will be greater than if there 
were nothing but ether between the poles, by a difference 
equal to the kinetic energy of the motion of the resinously 
electrified fluid. Hence if a body containing the supposed 
congregation of molecules is movable, it must be repelled 
from the place of strong magnetic force between the poles to 
places of weaker force further from them. 


CORRESPONDENCE. 


MAGNETISM AND MOLECULAR ROTATION. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: It seems to me that the explanation of the phenomenon 
discovered by Mr. Phillips? and referred to by Prof. B. P. 
Thompson in your issue of July 14, may probably be found in 
Varley's || fundamental discovery of the torrent of negatively 
electrified particles from the cathode, when an electric current 
is forced through & somewhat highly exhausted glass vessel. 
The tendency of this may be to fill the whole apace with 
negatively electrified particles, remaining scattered through 
the enclosure for some time after the cessation of the 
discharge. If this is the case, each of these must, during 
the initiation of the magnetic field, experience an electrostatic 
force proportional to its distance from the axis of the field, 
and in a direction perpendicular to the axis. This is just 
what is required to explain the rotating rings of Mr. Phillips’ 
splendid discovery. The fact that the velocity of the particles 
thus set into circular motion through the ether is so great as 
to render their track self-luminous is profoundly interesting. 
— Yours, &c., KELVIN. 

28, Chester-square, S.W., July 26. 


TO THE EDITOR OF THE ELECTRICAN. 


Sm: Lord Kelvin has kindly shown me a proof of a Paper,“ 
which will be published on Tuesday next in the August Phi. 
Mag., explaining in detail the way in which he thinks that 
the rotation of electritied parts of an atom, due to their being 
in & changing .magnetic field, might explain the Faraday 
rotation of the plane of polarisation of light by magnetised 
matter. He supposes something analogous to an internal 
electrified gyrostat, to be set in rotation by the growing 
magnetic field, and the rotation to continue, owing to inertia 
and absence of friction and radiation, until tbe rotation is 
destroyed by the opposite electric force when the magnetic 
field decreases, These gyrostats are supported by springs inside 
a spherical shell embedded in some sort of soft jelly. There 
can be no doubt that such a structure would cause a rotation 


* Phil, Mag., Vol. XLIV., 1897, On the Theory of the Magnetic 
Influence on Spectra,” p. 507, line 3. 

+ Phil. Mag., Vol. XLIII. (1897). p. 226. 

t Proc. R. S., 1899, Vol. 69, p. 172. 

Proc. R. S., 1871, Vol. 19, p. 236. 

[T Reprinted in The Electrician, p. 531 this week. —Eb. E.] 
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of the plane of polarisation of distortional waves transmitted 
through the jelly in the direction of the magnetic force just 
ofthe kind observed by Faraday in magnetised matter. He 
further considers the effect of this rotation of the enclosed 
gyrostats upon the waves that would be produced in the jelly 
by the vibration of these gyrostats inside their surrounding 
sheaths, and concludes that **. . . each bright line is not split 
into two sharp lines, but is broadened. . . ." No simplifying 
suppositions as to the character of the molecule, such as 
symmetry of forces and moments of inertia round the axis of 
the ring, can possibly give Zeeman’s normal results of splitting 
ofa bright line into two sharp lines. . . ." He goes on to 
say, “ Hence, although in 1856 till quite lately I felt satisfied 
in knowing that it sufficed to explain Faraday’s magneto-optic 
discovery, I now, in the light of Zeeman’s recent discovery, 
discard my old tempting gyrostatic hypothesis. Though 
he discards it, as giving an explanation of the Zeeman effect, 
he thinks that the rotation of electrified atoms due to the 
increasing magnetic induction may be the cause of 
diamagnetism, as I pointed out in my recent letter. Under 
these circumstances, it may be of interest to point out a 
modification of Lord Kelvin’s molecule by which the difficulty 
of producing thin lines is surmounted, while rotation of the 
plane of polarisation is produced by the rotation of part of the 
molecule. 

Imagine one of Lord Kelvin's spherical atoms immerzed 
in a soft jelly. It consists of a thin spherical shell attached 
to the jelly. Inside this place a concentric spherical shell, 
separated from the first by a symmetrical system of per- 
fectly smooth, non-conducting springs, so that the inside 
sphere may be able to turn round freely in any direction 
inside the outer one. Inside the inner sphere is suspended 
centrally, by a symmetrical system of springs, a heavy particle. 
This system can, by the oscillation of the inside heavy 
particle, emit a vibration of a definite frequency, i. e., a thin 
line in the spectrum. Now, if the outer sphere be positively 
and the inner one negatively electrified, and the whole 
be subject to a growing magnetic induction, the outer 
sphere will be given a twist in one direction and the inner in 
the opposite direction. The attachment of the outer sphere to 
the jelly will prevent it from taking up a continuous rotation, 
but the inner sphere will rotate round the diameter parallel to 
the magnetic induction, and, being supported by perfectly 
smooth springs, will continue rotating as long as the magnetic 
induction lasts. When the magnetic induction ceases this 
will produce a twist on the rotating electrified sphere which 
will stop its rotation. During its rotation the sphere will 
carry round with it the central heavy particle. If this latter 
be vibrating, its vibrations will be affected by the rotation, and 
if it be kept in vibration by a plane polarised wave motion, 
traversing the jelly in the direction of the axis of rotation, 
this rotating molecule will react upon the jelly in such a way 
a3 to produce a rotation of the plane of polarisation such as 
is required to illustrate the Faraday rotation. 

Although this is not exactly a gyrostat arrangement 
such as Lord Kelvin was looking for, there is no essential 
difference between them, and it enables us to illustrate 
the Faraday rotation by a purely dynamical model when once 
the electromagnetic action causing rotation is granted, and 
thus seems to fulfil the same function as Lord Kelvin’s gyro- 

static models. It has, however, the advantage of giving thin 
lines when emitting waves produced by the vibrations of the 
interior heavy particle. 

In Lord Kelvin’s gyrostatic models, as described in the 
Paper already referred*to, the rate of rotation of any gyrostat 
depends on the angie between its axis and the direc- 
tion of magnetic induction, but in the model now 
described any inside sphere will, for a given value of the 
induction, always rotate at the same rate, and always round the 
line of magnetic indaction so that the vibrations emitted by a 
large collection of these molecules in the same magnetic field 
will be all alike, and not of all varieties within certain limits, 
as in Lord Kelvin's model. I have spoken to Lord Kelvin 

about this modification of his model, and he was desirous that 
I should publish it now in The Electrician.—Yours, &oc., 


Isle of Wight, July 80. Geo. Fras. FITZGERALD. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: I have just seen the letter by Prof. S. P. Thompson in 
your issue for July 14th, which appears to bo the outcome of 
a letter I wrote to him on the Phillips phenomenon. 

I am quite aware of Prof. Thompson’s suggested explana- 
tion, as I was present at that meeting of the Royal Society. 
It appeared to me that the passage of the negative atoms to 
the axis was a result of the magnetic forces, and not a prior 
cireumstance. There also seemed room for a complete 
mathematical investigation. This I have done, and hope to 
publish the results soon. Setting out from the hypothesis of 
charged negative atoms, uniformly distributed according to 
Maxwell’s special state, it is readily proved that the gas as 
a whole is set in rotation like & rigid body when the magnetic 
field is turned on. This is a simple consequence of Maxwell's 
expression for the force on a moving charge. The angular 
velocity is w = a N being the change of magnetic force, e the 

nm 
charge and m tho mass of an atom. 

The gas, however, could not now be in equilibrium with 
uniform density, and I have proved that, in the absence of 
viscosity, the density of free atoms is given by e , finally; 
r being the distance from the axis. Viscosity, however, 
gradually reduces the angular velocity, and the gas finally 
gets back to uniform density. 


1-1.—Luminosity, just at the start. 
2-2 or 8-3.—Luminosity, after a very short time. 
4-4.— Luminosity, after a considerable time. 
O-X.— Luminosity, finally. 


I have proved that the angular velocity at any time is 
can bh | 
given by (= Xen) { Ae " Ae x 44e „), 
and that the radial velocity is 
J 
rb -— am (Bye + By” + pe” | , 
and the density by i 


B. N B., Mt, B., Asé 
p! = Se) ae + A 3 + Ne j ! 
p= py 
where the summation refers to all roots of 
Jj(« a) = 0, 


a being the radius, and the bulb, and A,, Bi, Xi, &., are 
determinate constants. 

I have proved that ¢ is initially w, and finally converges to 
Zero. : 
pis initially p, throughout, and in & short time becomes 
very great at the axis, spreads and finally becomes py 

This surging about of the atoms produces luminosity, on 
account of the collisions. This I have calculated, and as we 
pass from the axis to the surface the luminosity is shown by 
the curves. In a very short time it will be represented by 2 
or 8, the possibility of two maxima depending on the numerical 
values of certain physical quantities. 

Finally the curve becomes very flat as in 4, and vanishes 
ultimately. 

I do not in any way wish to dispute Prof, Thompson's claim 
to priority as regards motions of atoms produced by changing 
magnetic field. My theory differs from his in proving that 
the radial motion towards the axis is a result of the magnetic 
forces combined with the principles of hydro-dynamics.— 
Yours, &e., GEonGE W. WALKER. 

Trinity College, Cambridge, July 28. 
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THE ELECTRICAL RESISTANCE AND HEATING CO. 
(LIMITED). . | 


TO THE EDITOR OF THE ELECTRICIAN. 


Siz: Dr. Fleming is fully entitled to hold his views as to his 
being the inventor of the electric resistances which form the 
subject of the patents of the Electric Resistance Co. ; but it is 
a pity that it is only after the industrial application of these 
resistances that he discovers that he knew and published all 
about them some five years ago. | 

Personally, I have not the slightest doubt of the good faith 
of Dr. Fleming, but from my knowledge of the patents, and 
the subject to which they relate, and of Dr. Fleming himself, 
I have also not the slightest doubt that if the matter comes 
to be fought it will be found that he did not do so. 

Indeed, the spectacle of a man claiming to have discovered 
long previously inventions, which have become the subject of 
later industrial application, is so familiar to those who have to 
deal with patents that I should not have taken any notice of 
Dr. Fleming's letter were it not that my name is so prominently 
referred to in it. 

Let me add also that Nussbaum's specification was before 
counsel, and that they had no doubt whatever that it in no 
way anticipated the inventions claimed.—Yours, &c., 

London, S. W., Aug. 2 JAMES SWINBURNE. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: Some of your correspondents would probably be 
interested in & perusal of Lane Fox's specification, No. 4,043, 
of 1878, which contains apparently a clear anticipation of the 
subject-matter upon which the above company is founded. 
One of the materials described in the specification is a 
combination of plumbago and fireclay, the proportions being 
varied to suit the specific resistance required.— Yours, &oc., 

Newcastle-on-Tyne, July 28. R. C. Jackson. 


THE COHERER. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: After reading in your issue of the 21st inst. your 
leading article on Prof. Bose’s experiments, I think it may be 
of some interest to describe a form of coherer I have been 
working with at intervals during the last three months, and 
to relate some of the observations I have made. 


The coherer consists simply of a wire or strip of metal AD 
laid horizontally over the ends of two other wires or cylindrical 
surfaces. The effect of pressure was studied by hanging a 
Wire tail CD over AB, and varying the weight of this tail, 
and also by varying the thickness or length of AB. In my 
experiments I found that the instrument was most sensitive 
to radiation when working with low E.M.F., and with no 
initial current flowing - the sensitive state being found when 
& slight tap on the table supporting the instrument gave 
momentary coherence. 

One object of the experiments was to determine what 
metals gave the most sensitive contact ; but the sensitiveness 
varied so much for the same piece of wire AB, when replaced 
in different positions, although every part of it and the 
supports looked equally bright to the eye, that it was 
impossible to make any accurate quantitative measurements ; 
but, as a general result, it was clear that the more smoothly 
polished and less tarnished the surfaces, the more sensitive 
the coherer, the chemical nature of the metal making little 


difference when the surfaces were bright; but for decoherence 
the soft and non-elastic metals, such as lead, tin and platinum, 
were bad. The most sensitive ease I met with was when steel 
pianoforte wire, of length 20mm. and diameter 1-2mm. 
without tail, rested on zinc foil cylinders 6mm. diameter. 
The smoother the polish of the surfaces and the smaller their 
diameter, the smaller the. pressure required to make the 
arrangement sensitive to radiation; but, within limits, the 
larger the diameter of the supports the more regular and 
satisfactory the action. 

A notable fact was that in some cases decoherence took 
place spontaneously, and sometimes with great regularity, 
80 that when a telephone was put in the detector circuit every 
oscillation of the contact-breaker was heard. This occurred 
when an aluminium strip rested on thin german-silver or on 
platinum wires attached to copper wires 1:6mm. in diameter, 
held fixed at points about 8cm. from A and B, but not when 
these wires were held close to A and B, nor when heavy wires 
were used; I therefore concluded that the effect was due toa 
vibration of the wire supports caused by a trembling of the 
ground, for I had been accustomed to decohere the apparatus 
by & slight tap with the heel on the ground at a distance 
of four or five metres from it. I had observed, too, 
that the rumbling of & train at a distance of two miles 
considerably affected the sensitiveness of the detector. This 
explanation was confirmed by suspending the detector by two 
thin strips of india-rubber, when the automatic decohering action 
totally ceased. (The experiments, therefore, seem.to indicate 
that the surface of the earth is in a state of perpetual tremble, 
and suggest .a possibility of resonant sound effects by ita 
means.) I ought to say that, although it was easy enough to 
get the automatic decohering, yet it was only accidentally that 
I got it to proceed continually with perfect regularity on two 
or three occasions. 

I also observed instances, when using an initial current 
across the detector, of increase of resistance on sparking, and 
I tried to use this to map out the wave length, but found the 
effect to be too variable and uncertain to be of use, as, aftet 
awhile, the normal action set in. I put it down to a film of 
moisture or paraffin separating the surfaces about the point 
of actual contact, which film gradually dispersed. 

From these experiments I should suggest, as an explanation 


of ** coherence," that the film of air or gas adhering to the 


surface of the metal is sparked through by the current 
induced by radiation at the point of contact, and electrical 
contact ensues, which remains until a slight vibration of the 
surfaces makes them spring apart again, when the film is 
re-formed, but is now weaker than before. 

Perhaps a mechanical way of producing decoherence that 
could be relied on would be to make the tail CD terminate in 
an iron plate to be attracted by an electromagnet, and so a 
minute rocking motion would be imparted to AB. 

I am sorry that the time at my disposal has not allowed of 
a fuller and more thorough investigation, but perhaps what I 
have here set down may be of interest to those working at the 
subject.— Yours, &c., T. J. BowLkER. 

Haileybury College, July 22. 


— ———— — — 


Electric Light Fires in New Tork. — The annual report of 
the New York Fire Department has just been published, 
and is commented upon in the Electrical World. The 
report states that a matter of considerable importance is the 
gubject of electric lighting. After & number of exhaustive 
examinations the chief of the Department is fully convinced 
that few fires have been due either to defective insulation. or 
imperlect wiring. As a matier of public satety, and to 
provide, if possible, against repetitions of such fires, it is 
recommended that all persons handling electric light 
appliances should be licensed, and that regulations be estab- 
lished providing for cut-out boxes on the inside of buildings 
near the main entrance, so that the current might be readily 
turned on or off as occasion demanded. It is further recoin- 
mended that an expert electrician be permanently attached to 
the Fire Department for the purpose of making investigations 
as to the cause of fires. | 


THE ELECTRICIAN, AUGUST 4, 1899. 


535 


WOVEN LEATHER BELTING. 


We recently visited the works of the Woven Leather Machine 
Belting Co. (Limited), at Birkenhead, where we witnessed the 
operation of weaving a novel form of woven belt. The general 
appearance of the belt is shown in the accompanying illustra- 
tion, and the belt itself may be briefly described as a continuous 
matting of leather made from strips resembling, but much 
thicker than, a bootlace. The belt is made in the following 
manner :—The raw hide is first tanned and then cut by hand 
into a long continuous strip, the strip from each hide being 
fastened to the next strip by means of wire fasteners. The 
continuous strip is wound on reels, which are conveyed to the 
looms, a large number of looms being in operation at the works. 
Each weaver holds in his hand a shuttle wound with leather 
strip, and by throwing this shuttle to-and-fro by hand he forms 
the woof of the web or matting, the warp being formed by 
the loom from strips wound on reels. The belting 
thus made is woven in various widths and of double or 
single thickness. It is claimed for the new belting that 
it is very flexible and produces a better grip on the 
pulley than other forms of solid or leather strip belt. 
From the prospectus, which was issued in October, 1898, 
we learn that tests of the belt have been made by Prof. 
H. S. Hele Shaw, who gives the actual breaking load for belts 
3in. wide and about 0:3in. thick as 2,6141b. Prof. Shaw says 
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Woven Leather Belting, 


that the remarkable feature of these belts is their pliability, a 
belt Sin. wide gripping a shaft l4in. in diameter with the 
greatest ease. Another important feature of the belt, he 
says, is its lightness, for whereas ordinary single belting 
weighs llb. and double belting 1łlb. per foot run, the 
woven belting weighs less than ilb. per foot run. From a 
price list which has been submitted to us we leara that 
the power transmissibility by this belt, for every 100ft. per 
minute velocity, is approximately on the basis of 1 U. p. per 
Sin. width of single belt. We also note that the prices of this 
belt are moderate. 


BOOKS RECEIVED. 


Copies of any of the underm»ntioned works can be had from The Electrician office, 
post free, on receipt of published price.) 


* Electric Motive Power. By Albion T. Snell 2nd edition. 
(London: “The Electrician” Printing and Publishing Co.) 10s. 6d. 

“The Réntgen Rays in Medical Work.” By David Walsh. 
9nd edition. (London: Bailliere, Tindall and Cox) 10s. 6d. 

* Proceedings of the Royal Society.” No. 417, Vol LXV. 
(London: Harrison and Sons.) 1s. 6d. 

“The Official Gazette of the United States Patent Office.” 
No. 3, Vol. LXXXVIII. Published by authority of Congress. 
(Washington; Government Printing Office.) 


PARLIAMENTARY INTELLIGENCE. 


eee 


THE TELEPHONE BILL. 


In the Commons on Monday the third reading of this Bill was taken. 

Sir J. JOICEY said he had strong objections to the Bill on various 
grounds, and particularly as the Government proposed to treat London 
differently from other parts of the country. The Government had the power 
to establish telephones in any part of the country, but instead they 
discouraged competition. The object probably was that they looked 
forward to the future when they would obtain the telephones, and that 
then it would be better to have to deal with only one instead of several 
companies. He did not wish to see municipalities supply the tele- 
phone, His chief objection, however, was that it deferred the nationalisa- 
tion of the telephone for very many years. He moved the Bill be read 
that day three months. 

Mr. HEDDERWICK supported the amendment, and said that if Mr. 
Hanbury had had the courage to purchase the National Telephone Co.'s 
undertaking in the interest of the country he might, by means of a sinking 
fund, have obtained for the country by 1911 a national telephone system 
at practically no cost. 

Sir C. CAMERON supported the Bill, and congratulated Mr. Hanbury 
on baving secured numerous advantages in the course of the negotiations. 
He hoped steps would soon be taken to establish a system of rural tele- 
phones throughout the country. 

Mr. LAWRENCE protested against the Bill. It was only one step in 
the direction of nationalisation. London was to enjoy this nationalisation 
witbout delay, and what London would receive to-day the provinces would 
receive to-morrow. Country districts would not rest content til the 
facilities which were given to London were extended to them. 

Mr. CAWLEY supported the measure because he believed it carried out 
the recommendation of the Select Committee that general, immediate, and 
effective competition was desirable, and should be set up. If the Govern- 
ment bought up the National Company they would have to buy it capital- 
ised as a monopoly, and he believed that if they bought it with its one and 
a-half million of watered capital they could not lower their prices. There- 
fore the public could not possibly benefit. The very fact that the company 
had granted intercommunication would foster competition, and therefore 
the country would get a great benefit. Intercommunication would be a 
lever to bring the National Company down to ordinary prices. He wished 
his constituents to have as good a telephone system as Guernsey or Jersey 
bad. If they could have a service for £6 or a toll system for 30s. aud 3d. 
a call, he was sure that a very large number would have it. He also 
believed the manufacture of telephone plant would be enormously increased 
in this country if more telephone companies were set up. The Bill was an 
honest endeavour to give a cheap and effective telephonic system, and he 
believed it would give to constituencies containing many small shopkeepers 
and traders, the inestimable benefits of the telephone at a moderate price, 

The third reading was then carried by 132 to 29, 


PRIVATE BILLS IN PARLIAMENT. 


On Wednesday the three private bills introduced by the National Tele- 
phone Co, for providing for the issue of further capital and for additional 
working powers were withdrawn. 

The order for the second reading of the Glasgow Corporation Tele- 
phones Dill was also discharged, and the Bill withdrawn. 


— 2—i—]— A — ÁI— 


ELECTRIC LIGHTING (CLAUSES) BILL. 


This Bill was read a second time in the House of Lords on Friday. 


LONDON COUNTY COUNCIL. 


At Tuesday's meeting it was reported that the Treasury had sanctioned 
the following loans :— Battersea, £10,000 for electric lighting (50 years); 
St. Pancras, £11,185 for electric lighting and lamp standards (42 and 23 
years); Shoreditch, £20,810 for electric lighting and purchase of land 
(42 and 50 years) ; Islington, £20,000 for electric lighting (42 years). 

The adjourned report of the Highways committee, dealing with electric 
traction, a resumé of which appeared in The Electrician last week, again 
came before the Council. The committee's recommendations were :— 
% That the estimate of £180,000 submitted by the Finance committee 
be approved ; and that the Council, subject to the Board of Trade granting 
the necessary licence under the London Tramways Act, 1888, authorise 
the expenditure by the Highways committee of that sum for the recon- 
struction, for the experimental use of underground systems of electric 
traction, of that part of the London County Council Tramways between 
Westminster Bridge and Tooting ; and that the committee be authorised 
to make all necessary arrangements as regards the preparation of plans and 
specifications, and all other matters connected therewith. (5) That, 
provided the Vestry of Lambeth and the Wandsworth District Board give 
their required consent to an application being made to the Board of 
Trade for a licence authorising the experimental use of mechanical traction 
on that part of the County Council Tramways, the Highways committee 
be authorised to make the necessary application to the Board of Trade." 
There was a further report by the committee, in which it was stated that 
they had received a memorandum from the Finance committee, suggesting 
that the Council should at the present stage only be asked to authorise 
the necessary expenditure for the preparation of plans, specifications and 
estimates, and the Highways committee concurred in this suggestion. 
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Mr. PARKER moved that the following recommendation be substituted 
for (a) :—“ (a) That the estimate submitted by the Finance committee 
for £10,000 be approved ; and that the Council authorise the expenditure 
by the Highways committee of that sum for the preparation of plans, 
Bpecifications and estimates, and other preliminary expenses, in connection 
with the reconstruction for the experimental use of underground systems 
of electric traction, of the tramways between Westminster Bridge and 
Tooting ; and that the committee be authorised to make all necessary 
arrangements for the purpose above referred to." 

Mr. GILBERT moved that the report be referred back. He did not 
think they ought to spend such a sum on purely experimental business. 
He thought the report of Prof. Kennedy was & meagre and thin report, 
and that the conduit system was not the best. No tramway company 
would spend such à sum on experimental work. Prof. Kennedy had said 
they need not experiment on the overhead traction system as they had 
bound the London United Tramways, Ltd., to lay a line on that system. 
But the London United Tramways had also been bound to lay a line 
on the conduit system, and they should wait for that to be done. "Their 
expert's report was much more meagre than the reports presented to small 
provincial towns, and he considered that they had paid dearly for it. They 
ought also to have had a report from the tramway manager, as to the work- 
ing of the tramways in other places. If they were going to try a system as 
recommended, why not try all systems? There was a system in America called 
the Merve system, and if that was cheaper why not try that as well as the 
system which was known to be the dearest. 'Then there was the trans- 
former system, which it was said was going to overcome the «difficulties, 
In 1897 Prof. Kennedy recommended the overhead system in the Isle of Man, 
and said there was no conduit system practical. He was not opposed to 
overhead traction, as it was much cheaper, and it was their duty, as a 
business body, to make as much money as they could out of the tramways. 
Practically every town in the kingdom had adopted the overhead system 
where they had electric traction. Sheffield had reported, with regard to 
the conduit system, that it was expensive and caused great disturbance in 
the streets. They would, doubtless, be told a great deal about New York; 
but he had lived in New York, and he did not think it could be taken and 
compared with Lendon. If they were to copy New York in that direction, 
why not follow them in the direction of the elevated railway track? Then, 
in New York the fares were higher, and there was no law against over- 
crowding. Again, the Council was not the road authority, and they would 
have to get the consent of the local authorities. They had had a report 
from Mr. Baker in respect of the conduit system in New York ; but if the 
overhead system was put alongside that report, he thought the conclusion 
drawn would be very different. In Blackpool they had the conduit system, 
and it was a failure, whereas in many towns in England they had been very 
successful with the overhead system. Then, again, with the underground 
system, it would mean having up the streets for two years. He thought 
they would make more money by the overhead system, and he had no 
objection to it if the poles were in the middle of the roads. 

Mr. PIGOTT seconded the amendment, and said he could not under- 
stand Prof. Kennedy saying, in 1897, he could not advise any system of 
conduit working, and then, in 1899, advising the Council to spend money in 
experimenting. Doubtless it was to meet the case of the Council. When 
they were told that the conduit system cost four times as much as the 
overhead system hethought they should hesitate before spending the money. 

Mr. WESTACOTT suggested that it would be well to eliminate the word 
“ underground" from the recommendation, so that the committee might 
have power to request Prof. Kennedy to advise them on other systems, 

Lieut.-Col. FORD supported the amendment. He appealed to the 
Council to hesitate before allowing roads to be pulled up in the very heart 
of London. mæ- 

Mr. PARKER (vice-chairman of the committee) said Mr. Gilbert had 
adduced no®regson why the committee should vary its report. The 
Committee had very seriously considered the question and Prof. Kennedy 
had advised on the underground system. He thought the Council had 
better stand by Prof. Kennedy, who was a much better authority than Mr. 
Gilbert on the subject. The tramway question was a pressing one in 
London and the sooner electric traction was introduced the better. There 
had been very few experiments in the conduit system, and the local 
authorities would only give consent to theconduit system. They were not 
going to experiment in electrical traction, but only to introduce a new 
system to London which was a very great success in itself. While the 
conduit system was more expensive in its inception it would cost no more 
to maintain than the overhead system. 

The amendment was rejected by 20 against 65. 

Lieut.-Col. FORD moved that Clapham be substituted for Westminster 
Bridge. 

Mr. WESTACOTT said if the experiment was to be any good at all it 
muat be on one of their crowded streets. ö 

Mr. HUBBARD said that both the Lambeth Vestry and the Wandsworth 

^oard had agreed to the underground system, but they were opposed to 
the overhead systern. 

Mr. PARKER said the committee never expected to have had so many 
objectiona raised to electric traction. They had chosen the spot as far as 
possible from Greenwich Observatory, so that the Government should not 
object to the experiment. They did not intend to disband the line when 
it was constructed. 

The amendment was defeated. 

The recommendations were then agreed to. 


On the subject of light railways, the Highways committee reported 
that they would submit to the Council after the raps proposals for the 
construction of the working by means of electric tracf&on of certain lines 
in the suburban districts within the county, especially where such lines 


would join thoee which are to be constructed by, or worked in conjunction. 


with, other county or borough authorities adjoining the county of London. 


The subject is to be discussed at a special meeting of the Council on 
October 17th. 


The Council have agreed to the change of the standard pressure of the 
Westminster Electic Supply Corporation to 200 volts between the middle 
and either of the outers, and to 400 volts between the outers of the 
Corporation's distributing system, on the conditions that the Corporation 
should bear the cost of any alterations required on customers’ premises, 
that consumers’ lamps should be replaced free of charge, and that a 
reduction of not less than 8 per cent. should be made in the charge for 
current. 


LEGAL INTELLIGENCE. 


King (Limited) v. Turner and Sons (Limited). 


At the Liverpool Assizes on Monday, before Mr. Justice Bigham and a 
special jury, Messrs. King (Limited), engineers, Liverpool, sued John Turner 
aud Sons, engineers, Denton, for damages for alleged breach of contract to 
make seven electric motors and frames for driving ventilating machinery. 
In Nov., 1896, plaintiffs wrote to defendants for trade terms for the supply 
of electric motors, and eventually it was agreed that seven motors with 
frames should be supplied, the plaintiffs providing the necessary blades. 
There was to be a voltage of 300, but when erected the motors failed to 
work. It was alleged that the wires of the armature were too thin to 
stand the current, and, in consequence, became excessively hot, and the 
bearings were, it was alleged, also defective. The defendants claimed that 
the machines were good, but that plaintiffs did not treat them properly. 
Similar machines sent to Birmingham worked with satisfaction. The 
motors were rejected, and plaintiffs now claimed £237 damages for breach 
of contract. The motors only cost £140, and this sum had been paid to 
the defendants. Plaintiffs added that as the motors were only worth to 
them the price of scrap iron, there might be deducted from the damages 
claimed about £10. The jury found for plaintiffs, damages £50, for which 
judgment was given with costs. 


TRADE NOTES AND NOTICES. 


Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week.) 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, I, 2 and 8, Salisbury-court, Fleet- 


street, London :— 
NOW READY. 

“The Electrician” Electrical Trades’ Directory and Hand- 
book for 1899.—The Second Edition of the Big Blue Book” for 
1899 is now ready. The volume contains the large Sheet Tables 
of Electricity Supply Stations and Electric Railways and Tramways. 
The price of the Directory and Handbook remains the same—10s., 
post free 108. 9d.; abroad, post free, 12s. (United States 138. 6d.). 


“ ELgorRIo Morivs Powsr,” by Albion T. Snell, contains the 
latest information respecting the application of electric gd. ag mining 
and general power transmission purposes, in which the au has had 
much experience. Price 10e. 6d., post free; abroad, 11s. 

% ELEOTRIOAL TESTING FOR TELEGRAPH ENGINEERS.” — By J. Elton 
Young, M. I. E. E. The scope of the book aims at furnishing a fuller treat 
ment of the subj from the standpoint of the Tel ineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough oom- 

rehension of the theory of teating as applied to electrical lines in general. 
emy 8vo, fully illustrated. 108. 6d., post free; abroad 11s. 

% LABORATORY NOTES AND Forms.”— With the above title we have 
the New Edition of a set of 40 Elemen and Advanced Exercises for 
use in Electrical A classes. These have been prepared by 
Dr. J. A. Fleming, and will be found of t service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and bo serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net; in sets of any three, 1s. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 5s. 6d. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 128. net; or bound in strong 
cloth case. price 12s. 6d. net. Strong portfolios can be had, price 1s. each, 

NOW READY.—The cheaper edition of Dr. J. A. Fleming's ‘‘ Electrical 
Laboratory Notes and Forms." "These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnio and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led toa request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Fo 
which differ only from the higher-priced set in being printed on smaller an 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set, 

% THE STUDENTS’ GUIDE TO SUBMARINES CABLE TESTING.”—A new work 
by Messrs, H. K. C. Fisher and J. O. H. Darby, with the above title, is 
now ready, price 68. net; abroad, 68. 3d. This work is intended to serve as a 
guide to operators already in the telegraph service, and to those who desire 
do enter that service, The great cable companies now insist that their 
operators and probationers shall certain examinations in electrical 
subjects. The book is very fully illustrated. Sccond Edition now ready. 
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Drom ARMATURES AND COMMUTATOBS," by Mr. F. Marten Weymouth, 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 


'" SUBMARINB CABLE-LAYING AND REPAIBINQ."— „ Wilki 
M. I. K. E., &o., fully illustrated; price 12s. 6d. R 
: "PRAoTrICAL Norm FOB ELECTRICAL Srup urs.“ —By 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. 

V Dr. G. Gore. Third Edition. Price 3a., 
P WIRELESS TELEGRAPHY: SIGNALLING ACROSS SAO wirHouT WIRES 
BY ELzOTRIO0 Waves.”—By Dr. O. J. Lodge, with many original illustra- 
tious. Ncw and Enlarged Edition in the press. 

** ELECTROMAGNETIO THEORY.”—By Oliver Heaviside. Vol. I., 128. 6d. ; 
Vol. II., just published, price 128. 6d. 


1t THE INCANDESCENT LAMP AND ITS MANUFAOTUBRR,."—D y Mr. Gilbert S. 
Ram. Price 7s, 6d., post free. á ii 


“THs Steam ENGINB INDICATOR AND INDICATOR DiAGRAMS.'"—Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 

"THE ART OF ELEOTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore's book is now ready, price 10s. 6d., post free. . 


„Tm MANUFACTURE or ELEOTRIO LiGHT Oarsons.”— A Practical 
Guide to the establishment of a Oarbon Manufactory. Fully illustrated, 
prios 1s. 6d. ; post free, 1s. 9d. 

"'TuHz» BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEAROH, 1396-97." 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 5s., post free. 


% LocALISATION OF FaurLTS iN ELmorRIO Licat Mains.”—By F. O. 
Raphael. Price 5s., post free. 

“ELECTRICAL ENGINEERING FORMULA,” a pocket-book, by Messrs. W. 
Geipel and H. M. Kilgour; price 78. 6d. ; by post, 7s. 9d. ; abroad, 8s. 
New Edition in the press. 

Tm ALTERNATB CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D. So., F. R. S. New Edition. Price 12s. 6d., post free. 
Vol. II., prioe 12s. 6d. post free, is also ready. 

„ ELEOTRIO LAMPS AND ErEoTRIO LIGHTING,” by Prof. J. A. Flemin 
M. A., D. So., F.R.S., is handsomely bound, and full of original illustra, 
tions, designs, initials, &o. New Edition in the press. 

e Tum 1 Peimens.—In Two Volumes. Vol. I., Theory 

ol. II., Practice. Price, stout r cover, 28. 2d. t free ; cloth 
28. 9d. Single Primers, 3d. peck pat free. : us LL 

" MOTIVB POWER AND GEARING FOR ELEzOTRICOAL MAOHINERY.”—B 
M nie Oarter, O. E., M. I. E. E. Price 12s. 6d., post free; abroad 

“ ARMATURE WINDINGS or ErzorRi0 MaoHINES."—By H. F. Parshall 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
sad Goao. oe oes of America, and is intended to serve as a 
working ise on amo design. Large ito, 370 pages, 140 full- 
illustrations and 65 full-page talos, 80s., Dol free. iE a 

'"'THR POTENTIOMETER AND ITS ADJUNOTS": A Universal System of 
Electrical Measurement.—By W. O. Fisher. Fully illustrated. Price 66., 


post free. 
IN THE PRESS. 
** Tas ELzoTRIO ARO. - By Mrs. Ayrtcn. 


"THE MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PURPOSES."— 
By Francis Jehl. Nearly ready. 


E ORDEN BATTERIES, THEIR DESIGN AND MANUFAOTURE.”— By E. J. 
e. 
"PBIMARY BATTERIES: THEIR CONSTRUCTION AND Usz."— By W. R. 


r. 
e" Poris TELEPHONY."—By Dane Sinclair and F. C. Raphael. 


l TENDERS INVITED. 

The commissioners of the burgh of Motherwell invite tenders for 
the supply and delivery of (1) boilers ; (2) engines, dynamos, feed 
pipes, &c. ; (3) storage battery; (4) switchboard and booster; (5) 
arc lamps, &c. ; (6) incandescent street lamps, fittings, &c.; (7) 
feeders, mains, &c. ; (8) arc lamps and posts Further particulars 
are set out 1n an advertisement les eee Plans and specifications 
can be inspected at the offices of Prof. Alex. D. W. Kennedy, 17, 
Victoria-street, London, S.W., and copies of specifications, with 
forms of tender, &c., can be obtained of the town clerk (Mr. James 
Burns), 18, Clyde-street, Motherwell, where tenders must be delivered 
not later than Aug. 18. 


The Lord Provost and Commissioners of the Royal Burgh of Perth 
require tenders for the supply and erection of plant, machinery and 
apparatus, under sections A to I, for their electricity supply works. 
Details of these requirements are fully set out in an advertisement 
on another age, and a plan of the engine and boiler house, &c., can 
be obtained at the office of Mr W. C. C. Hawtayne, consulting 
engineer, 9, Queen Street-place, London, E.C., on and after Aug. 1. 
Plans may also be seen at the office of the consulting engineer, 
Central Chambers, 93, Hope-street, Glasgow, and tenders have to be 
sent to Mr. Wm. MacLeish, town clerk, City Chambers, Perth, uot 
later than 12 noon of Aug. 28, 

The Carlisle Corporation invite tenders for boilers, engines and 
dynamos for traction purposes, together with condensing plant. 
Further particulars are set out in an advertisement. Plans and 
apecifications ean be inspected at (but not obtained from) the ollices 
of the consulting engineer (Prof. A. B. W. Kennedy), 17, Victoria- 
street, London, S. W., and copies of the specification, with forms of 
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tender, &c, can be obtained from the town clerk (Mr. A. H. 
Collingwood), Carlisle, after Wednesday next. Tenders to Mr. 
Collingwood's ottice not later than Aug. 17. 

The Glasgow Corporation invite tenders for the eupply of (1) 
switchboards and instruments, (2) high conductivity copper bus bars 
(unmachined), and (3) electricity meters. An advertisement contains 
additional information Copies of specifications, &c., can be obtained 
from the engineer (Mr. W. A. Chamen), 75, Waterloo-street, and 
tenders must be lodged with the town clerk (Sir J. D. Marwick), 
City Chambers, Glasgow, on or before Monday, the 28th inst. | 

The East Ham Urban District Council invite tenders for the 
supply and erection of (v) combined electric light and traction plant, 
including engines, generators, overhead line equipment, motor cara, 
switchboard, are lamps, &c., (0) watertube boilers, feed pumps, 
piping, condensers, cooling towers, tank and purifier, (c) cables 
for electric lighting. Further particulars are given in an advertise- 
ment, and copies of specifications, &c., can be obtained from the 
Council’s electrical engineer, Mr. W. C. Ullmann, “The Limes,” 
White Post-lane, East Ham. Tenders (addressed Chairman, Works 
committee, Public Ottices, East Ham), not later than noon of Satur- 
day, Sept. 9. 

The Postmaster-General invites tendera for the purchase of abou 
35 tons gutta-percha, 45 tons old copper wire, plates, &c., 60 
tons lead, and a quantity of other metals, indiarubber-covered wire, 
&e. An advertisement gives further particulars, and forms of 
tender can be obtained from the controller of stores (Mr. Chas. E. 
Stuart), General Post Office, London, E.C., where tenders must be 
lodged by 10 a.m. of Wednesday, 16th inst. 

The Dundee Town Council invite tenders for the overhead line 
equipment and rail bonding of the Perth-road and Lochee tram- 
way routes, Specifications, &c., may be obtained from the city 
electrical engineer (Mr. Walter H. Tittensor), Dudhope Crescenc- 
road, and tenders must be lodged with the town clerk (Sir Thoma: 
Thornton, LL.D.), City-chambers, Dundee, not later than Aug. 23. 
An advertisement gives further particulars. 

As announced in an advertisement, the Ingleton Electric Light 
and Power Co. (Limited) require tenders for the supply of dynamos, 
switchboards, batteries and street wiring. Messrs. G. Gilkes and 
Co., Cunal Iron Works, Kendal, will furnish all particulars. 

The Banbury Corporation announce in an advertisement that they 
are prepared to receive tenders for an electrical installation for public 
and private lighting. Communications to the town clerk (Mr 
Alfred J. Stockton) not later than Aug. 14. 

The Vestry of the parish of St. Mary, Battersea (London), invite 
tenders for tlie supply and erection of steam, &c., pipes, feed pumps, 
feed heater, tanks, ejector condensers, economiser, &c., and also tor 
switchboard and boosters. Tenders must be delivered at the 
Municipal-buildings by noon of Aug. 31. | 

The Vestry of St. Mary, Battersea (London) also invite tenders for 
an overhead travelling (hand or electric) crane, and storage battery. 
Tenders to clerk (Mr. W. Marcus Wilkins), Municipal-buildings, 
Lavender-hill, London, S.W., by noon of Aug. 31. | 

The Birkdale District Council invite tenders for the transfer of 
their electric lighting order (1898) Tenders to clerk (Mr. John 
Smallshaw), Town Hall, Birkdale, by August 19. 4 

The Burking District Council invite tenders for the “ free” wiring 
of premises in the district. Tenders by Aug. 12. 

The Halifax Technical Instruction committee invite tenders for 
installing the electric light at the municipal technical school. 
Tenders to town clerk (Mr. Keighley Walton) by Aug. 9. 

The Blackpool Corporation invite tenders for the electrical equip- 
ment of 10 double bogie tramcars. Tenders to Mr. Robert C. Quin, 
Corporation electricity works, Blackpool, by Aug. 21. 

Tenders are invited by the Tynemouth Corporation for the erection 
of electricity station Panda Tenders by 15th inst. 

The Colwyn Day and Colwyn District Council invite tenders for 
electric lighting plant by Aug. 22. 

The Withington District Council require tenders by Aug. 8 for 
wiring and fitting up the Town Hall for the electric light. | 

The Sydney (N. S./.) Council invite tenders for the construction 
and erection of a refuse destructor, or for the construction, erection 
and maintenance of same for a period of seven years. Tenders to 
town clerk by Nov. 5. 

Tenders are invited until Sept. 15 by the municipal authorities of 
Halle-am-Saale for the erection of electricity supply works. Tenders 
to der Magistrat, Halle-am-Saale, Germany. 

TENDERS RECEIVED AND ACCEPTED. 

The Leyton District Council have accepted the tender of Mr. F. J. 
Coxhead for the erection of a boiler house, engine and dynamo rooms, 
&c., at their electricity works, Leytonstone, at £5,555. " 

The tender of Messrs, Johuson and Phillips has been accepted by 
the Barnsley Corporation for the supply of additional electric 
lighting plaut at £2,236. 
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The Wigan Town Council have accepted the tender of Mr. W. 
Winnard for the erection of electricity station buildings. 


The Sunderland Tramways committee have accepted the tender of 
Messrs. Dick, Kerr and Co. for the reconstruction of the present 
permanent way (about 93 miles), for carrying out certain extensions, 
and providing overhead equipment, electric car bodies. &c., at about 
£126,000. The electrical engineer's estimate was £120,600. 

The Sunderland Electric Lighting committee have also accepted 
tenders for the supply of four Galloway boilers, two economisers and a 
mechanical stoker, at £4,970. 


The Fire Brigade committee of the London County Council have 
received three tenders for the wiring of the Holborn Fire Brigade 
station as under :—F. A. Glover and Co., £264 ; Drake and Gorham, 
£329 ; Ruesell and Russell, £397. The chief engineer reported to 
the Council that by employing direct labour and by the purchase of 
material for cash, the work could be carried out by the Works Depart- 
ment for £200, and & recommendation that this course should be 
adopted was carried. 


The tender of the Société La Metallurgique, Brussels, has been 
accepted for the supply of 80 electric tramcars complete for the 
Madrid electric tramways, at 1,200,000f. (nearly £48,000). 


APPOINTMENTS VACANT AND FILLED. 


The Council of the County Borough of West Ham invite appli- 
cations for the position of Instructor in electrical wiring and house 
fitting for the evening teaching staff of the Municipal Technical Insti- 
tute. Further particulars on application to the Principal, Municipal 
Technical Institute, Romford-road, West Ham, acd applications 
must be in by September 1. See advertisement. 

An electrical engineering draughtsman and designer, and a 
hysical lecture demonstrator are required for the Northampton 
netitute, Clerkenwell, London, E. C. Further particulars are given 

in an advertisement, and applications should be sent in to the 
principal, Dr. R. Mullineux Walmsley, not later than 26th inst. 


The Bournemouth and District Electric Supply Co. (Limited) 
require an assistant electrical engineer. Salary £175 per annum. 
See advertisement. 


An assistant, with knowledge of electric tramway work, is required 
for the borough surveyors gorami Oldham. Applications to 
Borough Surveyor (Mr. S. A. Pickering) by Aug. 12. See advertise- 
ment. 

A junior switchboard assistant is required at the Shoreditch elec- 
tricity works. Applications to the chief electrical engineer (Mr. C. 
Newton Russell) Coronet-street, Shoreditch, N. See advertisement. 

A resident engineer, capable of fitting up telephones, electric bells, 
&o., is required for Chartham Asylum, near Canterbury. Applica- 
tions to medical superintendent by Aug. 9. 


Mr. G. M. Clark has been appointed electrical adviser to the Cape 
Government, in succession to Mr. A. P. Trotter. 


Mr. J. K. Bock, who has been chief assistant at the West Ham 
electricity works from the commencement, was unanimously 
appointed borough electrical engineer pro tem. by the Town Council, 
on Tuesday last. 

Mr. A. H. Roe has been appointed departmental electrical engineer 
at the Bradford electricity works. Mr. Roe has acted as assistant to 
Mr. C. A. L. Prusmann, who has just been appointed clerk of works 
at Doncaster. 

Mr. C. W. G Little, chief construction engineer of the British 
Thomson-Houston Co. has been appointed on the managesial staff of 
the British Electric Traction Co. 

Mr. George T. Pardoe has been appointed resident engineer to the 
Pritish Continental Electricity Co. (Limited), of San Remo, Italy. 

Mr. Hume has been appointed an assistant engineer at the Bristol 
electricity works vice Mr. Weston resigned. 


Mr. T. Wilkinson, of the Blackpool Electricity Works, has been 
appointed tramways manager at Aberdeen. 


Mr. P. Foulkes White has been appointed clerk of works in connec- 
tion with the Bangor electricity supply scheme, at a salary of £2. 5s. 
per week. 


BUSINESS NOTICES. 

Geo. Holme Driver, Ebenezer Wm. Fladgate, and Jas. Proctor 
Kydd Clark (trading as Geo. Driver and Son), electrical and 
mechanical engineers, Hythe-road, Willesden, Middlesex, have 
dissolved partnership. Debts by Messrs. Driver and Clark, who 
continue, 

The partnership hitherto existing between Henry Sherley-Price, 
Sherley Sherley-Price, Ernest Alfred Sherley-Price, and Wallace 
Rivers Goulty, engineers and valuers, 49, Queen Victoria-street, 
London, E.C., and Albert Chambers, Albert-square, Manchester, 
carrying on business under the style of Wheatley, Kirk, Price and 
Goulty has been dissolved by mutual consent as from June 30, Mr. 


Goulty retiring. The business will be continued by the other 
members, in partnership with Mr. John Place, of Altrincham, under 
the style of Wheatley, Kirk Price and Co. 

The Newton Electrical Works „ Taunton, notify that, 
owing to the continuous rise in the cost of raw material, they are 
reluctantly compelled to increase their prices 10 per cent. on the net 
for all manufactures. 


The transfer office of Chadburn's (Ship) Telegraph Co. has been 
removed from 15, Great St. Helens, London, E.C., to 22, Palsley- 
street, Liverpool. 

Mr. B. H. Jenkinson has resigned his position as manager of the 
National Electric Wiring Co. (Limited), and enters into business 
with Mr. A. C. Hands, manufacturer of electric light fittinga, &c., 
Garlick-hill, London, E.C, 


We regret to announce the death of Mr. William Stiff, senior 
partner in the well-known pottery firm of J. Stiff and Sons, which 
occurred on the 19th ult. The business will continue to be carried 
on in the same style by the surviving partner, Mr. Ebenezer Stiff, 
with the assistance of the three junior members of the family, 
Messrs, F. J., J. A. and W. F. Stiff. 

Mr. Edwin O. Sachs., architect, has removed his general and private 
offices from 11 to 3, Waterloo-place, Pall Mall, London, S. W., to 
Which address all communications should be directed. Telephone 
Nos. 5,164 and 5,165 Gerrard. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

The trustee in the bankruptcy of W. R. Riding, electrical engi- 
neer, Albert-street (late of Far View, Bristol-road, Bournbrook), 
Birmingham, has been released. 

Creditors of the  Apostoloff Automatic Telephone Paren 
Syndicate (Limited) must send particulars of their claims to the 
liquidator (Mr. E. Cooper), 14, George-street, Mansion House, London, 
E C., by Oct. 2. 

Winding-up Petition.—A petition has been presented by the 
Electrie Construction Co. for the winding-up of the Madras Electric 
1 Co. (Limited) and will be heard in tlie High Court on the 
9th inst. 


Plant for Sale.— The Liverpool Corporation have some electric 
lighting plant for sale. Particulars are given in an advertisement, 
and communications should be addressed to the city electrical 
engineer (Mr. A. Bromley Holmes), 15, Highfield-street, Liverpool. 

Plant Required. —4A 75 kilowatt direct-coupled alternating plant 
is required. Particulars from Messre. Preece and Cardew, 13, Queen 
Anne’s-gate, London, S.W. See advertisement. 

Business for Disposal.—Messrs. Yates and Scampton, 4 and 6, 
Wood-street, Bolton, have for disposal an old-established general and 
electrical engineering business, The works are situated at Southport. 
See advertisement 


Ediswan Automatic Wind-Up Apparatus.—The Edison and 
Swan Co. have acquired Mr. Killingworth Hedges’ patent rights in 


the automatic winding-up apparatus illustrated in the accompanying 
figure. Ina circular issued by the company describing the uses to 
which this apparatus can be put it is stated that the facilities which 
the device ollera are obtained without the use of counterweights or 
the inconvenient arrangement of lengths of flexibie cords, which have 
either to be coiled up in the hand or to be dragged along the floor, 
and frequently become troublesome through being entangled. The 
apparatus is adapted for use also with table and floor standards, as it 
enables these fittings to be easily moved from one part of the room 
to another, the flexible cord out of use being automatically drawn up 
into a chamber within the fitting, as seen in the illustration. Space 
is thus economised and damage to electrical connections is avoided. 
The figure shows the wind-up apparatus arranged for fixing on the 
wall or floor, and the circular, now ready, contains instructious for 
wiring and using the apparatus in various positions, as well as a 
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number of illustrations which will appeal strongly to consumers 
desirous of adopting up-to-date contrivances for facilitating the use 
of the electric light in the most convenient and decorative forms, 


Klein’s Water Cooling Tower.—The Tynemouth Corporation 
have given an order to Mr. E. F. Jarvis, of Middlesbrough, to erect 
a Klein patent water cooling tower, to work in conjunction with 
ejector condensers for about 2,000 r.H.r., at their electricity works. 
Similar towers have been erected at Birmingham, Belfast, Oldham, 
St. Helens, Bournemouth and Blackpool. 


Admiralty Contracts.—The Admiralty contract for asbestos 
goods for the ensuing twelve months has again been awarded to the 
United Asbestos Co. It comprises Italian asbestos fibre, * Victor" 
metallic sheeting, tape, rings and joints of all kinds, “ Victor" 
metallic packing, ** Salamander " cloth packing, pure * Salamander” 
cloth, tape, special hard twisted yarn and other goods. "This is the 
fourteenth year the compauy have been awarded important contracts 
by the Lords of the Admiralty. 


Concentric Wiring.— Messrs. J. D. F. Andrews and Co. (Limited) 
have issued a new concentric wiring catalogue for 1899-1900, 


Exports of Electrical Apparatus and Material.— The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from July 26 to 
Aug. 1, with the ports of destination :— 

Aden—£45 (telegraph material). Argentina Buenos Ayres, £100. 
Australasia—Adelaide, £349; Auckland, £25; Brisbane, 50 tons iroü 
telegraph poles; Melbourne, £1,318 (including £1,143 telegraph 
material); Perth, £29; Sydney, £2,380 (including £844 telegraph 
material. Borneo Sarawak, £68. Brasil -Rio Janeiro, £166. Ceylun— 
Colombo, £359. France—Boulogne —£17; Paris, £330; Rouen, £160. 
Germany—Cologne, £549 (telegraph material); Hamburg, £30. Holland 
—Amaterdam, £270 (including £245 telegraph material) Hony Kong— 
£419. Ind ia— Bombay, £57; Calcutta, £1,354. /taly—Genoa, £35 
(telezraph material). Jersey and Guernsey—£50. Portugal Lisbon, £40 
(telegraph material) Russia - St. Petersburg, £88 (telegraph wire). Siam 
—Pangkok, £158. South Africa—Durban, £335 ; East London, £606; 
Port Elizabeth, £19. Straits Settlements—Penang, £13 ; Singapore, £689 
(including £668 telegraph material). Tota), £9,756, against £22,254 for 
eight days last year (July 27 to Aug. 3). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Aberdeen.—The City Chamberlain presented a statement of the 
revenue and expenditure of the electric lighting department for the 
six months ended June to the Gas and Electric Lighting committee 
last week. The income for the period amounted to £4,447 and the 
expenditure to £4,524, leaving a deficit of £77. It was agreed that 
the charge for electric current for lighting should remain the saine 
during the next six months. 


Acton.—The District Council have adopted the electric lighting 
scheme recently prepared by Messra. Lacey, Clirehugh and Sillar, and 
that firm have been instructed to prepare plans, &c., for carrying out 
the echeme. 


Asylum Lighting.--The North Riding of Yorks County Council 
have decided to borrow £4 500 for the electric lighting of their asylum. 

Barnsley.—The Town Council on Tuesday accepted tenders for 
the extension of the electricity station building, and application is to 
be made for sanction to borrow £3,000 for the extensions and for 
additional generating plant. 

Belfast .—The Local Government Board held an inquiry here last 
week into the application of the Corporation to borrow, amongst 
other sums, £75,000 for electric lighting purposes. The application 
was supported by the town clerk (Sir Samuel Black) and Councillor 
F. Wheeler. There was no opposition. 


Blackburn.—An inquiry was held on Tuesday into the application 
of the Town Council to borrow £25,500 for electric lighting purposes, 
£4,800 for alterations and extensions to the Audley refuse destructor 
and the provision of a refuse destructor at the Corporation store yard. 
The application was supported by the town clerk and the borough 
electrical engineer, There was no opposition. 

Bolton.—A dispute has arisen between the electricity and gas 
departments over the street lighting. "The latter cominittee, who 
have charge of the lighting, had passed a resolution stating that in 
view of the experiments in street lighting by incandescent gas lamps it 
was undesirable that the request of the Electricity committee as to 
the erection of 50 are lamps should be acceded to at present. After 

much discussion at the Council meeting on Wednesday the question 
was referred to the two committecs for reconsideration, 

Canterbury.—The total receipts of the electric lighting depart- 
ment for public and private lighting, &c., for the quarter ended 

June 30, amounted to £329. 16s. The expenditure was £266. 4s. 4d., 
leaving a profit of £63. 11s. 8d. Interest and sinking fund instal- 
ment amounted to £250. 

Cleethorpes.—A provisional order is to be applied for by the 
District Council. 


Cobham.—The Cobham Gas 1 os are anxious to obtain elec- 
tric lighting powers for Cobham and Byfleet, but the Cobham Parish 
Council will oppose the company’s application for a provisional order. 


Coventry.—St. Mary’s Hall and the adjacent offices are to be 
wired for the electric light. Five electroliera, each carrying 25 
16 c.p. lamps, are to be erected. 


Derby.—The Council have adopted the following revised scale of 
charges for electric current :— 6d, per unit for the first hour's maximum 
demand and 3d. per unit afterwards. 


Durham. — The council, having obtained their provisional electric 
lighting order, have authorised the Electric Lighting committee to 
consult Mr. W. C. C. Hawtayne on their present position, and also 
to negotiate for the transfer of the powers upon suitable terms to a 
company. 

Eastbourne.—The Town Council have decided to apply for sanc- 
tion to borrow £87,385 for purchasing the undertaking of the East- 
bourne Electric Light Co., and for providing additional plant and 
machinery. 


Electric Driving of Works —At the annual meeting of Messra. 
Brown, Marshalls and Co. on Monday, the chairman (Mr. F. S. 
Bolton) announced that they had n down new machinery and the 
directors had followed the example of their American brethren in 
substituting electricity for steam. 


Electric Tramways in tho Netherlands.— There are two 
electiic tramways in operation in the Netherlands, one from Vaals to 
the German frontier and another from the Hague to Scheveningen. 
The first line is a little over half a mile in length and the second 
rather over six miles. The cars on the Scheveningen line are 
accumulator driven, as permission to use the overhea system was 
withheld. On the island of Walcheren, an agitation is on foot for 
building an electrical line from Flushing or Middelburg to Domburg 
and Vere. 


Godstone.— The District Council have received notification from 
the Urban Electricity Supply Co. of intention to apply for a pro- 
visicnal order. 


Halifax.— £830. 153, 5d. is to be expended in an electric light 
installation at the tehnical school. 


Hampstead (London).—The annual report and accounts of the 
Vestry's electricity department was issued on Wednesday. The total 
capital raised amounts to £126,570. During the year 1898-99 over 
£11,000 was expended on new machinery and nearly £7,000 on 
extensions of the mains, together with £2,200 on new buildings. 
The income for the year was £24,377, an increase of 53 per cent. on 
the preceding year. The gross profit was £13,014, and the net profit 
£8,339, or 6:65 per cent. on the total capital expended. It is proposed 
to invest £7,500 of this in Government stock as the nucleus of a 
reserve fund. 


Hereford —Good progress is being made with the electricity 
supply works, and it 13 anticipated that supply will be available ia 
October. The scale of charges has been fixed at 6d. per unit for 
first two hours per day, and 4d. afterwards. For motive power a 
uniform charge of 3d. will be made. 


Johannesburg.— Complaints having been made against the 


- efficiency of the supply of electric current to the Town Council by 


the Rand Central Electric Works, Limited, Messrs. Siemens and 
Halske have written to the Council, calling attention to the conditions 
under which current is supplied by the Rand Works, and to the 
damaging character of the complaints made against the company 
while the explanations are wanting. It is pointed out that during 
the period of nine months prior to May 31, 1899, during which 
energy has been supplied by the Rand Works to the Council, the 
supply of current failed only for an aggregate of 35 hours 30 minutes 
out of a total of 3,245} hours, or about 1 per cent. Messrs. Siemens 
and Halske pointed out that, considering that the main installation 
was a new enterprise in the country, and therefore subject to 
many difficulties, climatic and otherwise, which could not be 
anticipated, they claim that this percentage of failure in 26 
miles of mains passing over a large number of mines, was 
very low, especially as many of the disturbances were due to 
wires, chains, and in some cases even mine trucks falling or 
being thrown on the mains, either accidentally or maliciously. 
Attention is also called to the fact that the maximum 
allowance of failures in any one month without a penaltv was fixed 
under the agreement with the Council at 12 hours. This would 
allow for 114 hours of failure durinz the period under notice, whereas 
the actual period had been only 357 hours. Certain recommenda- 
tions are made to the Council in order to avoid future failures. 


| Among other matters it is recommended that the Council should 


build a private generating station, As the number of lamps 
appear to be inadequate and the camlle-power of the lamps 
is too low to provide suflicient light to meet public demands, 
it is suggested that the Council should add to the number 
of lights and increase their candle power. Messrs, Siemens and 
Halske conclude by expressing their pleasure at learning that the 
Council's lighting department lad recently appointed an official for. 
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the special supervision of the distributing low-tension mains, and 
they look forward to this regular and constant supervision to largely 
reduce the number of complaints against the electric light. 

King's Lynn.—An inquiry has been held here into the applica- 
tion of the Council to borrow £2,500 for electric lighting purposes. 
Prof. H. Robinson, the Council's consulting engineer, gave technical 
details. 

Light Railways.—The Light Railway Commissioners have held 
an inquiry at Hastings into the application of Mr. W. M. Murphy 
to construct a light (electric) railway between Bexhill and Hastings. 
For the London, Brighton and South Coast Railwav Co. it was 
contended that some of the roads were unsuitable for trams, and Mr. 
William Forbes, general manager to the company, said the scheme 
would create unfair competition. The Commissioners decided to 
issue an order subject to a qualification as to the terminus at St. 
Leonards. 

The application of the British Electric Traction Co. (Limited) for 

owers to construct a light (electric) railway from Dewsbury, through 
the Spen Valley, to Cleckheaton, was considered by the Light Rail- 
way Commissioners on Tuesday. The total length ofthe proposed line, 
which is to be worked on the overhead trolley system, and will be 
constructed to the standard gauge, is 74 miles, The Liversedge, 
Gomersal and Ravensthorpe councils supported, and the Dewsbury, 
Batley, Cleckheaton and Heckmondwike councils opposed. After 
hearing the evidence, the commissioners considered that the case was 


one in which the probability of united action by the local authorities 


was, for legal and other reasons, extremely remote, while the scheme 
was admitted on all hands to be likely to be useful to the districts 
concerned. Having regard to the division of opinion which existed 
among the local authorities, and to all the circumstances of the case, 
they were prepared to grant the order to the company. 

The application of the British Electric Traction Co. for power to 
construct light (electric) railways in the borough of Barnsley, and in 
the districts of Worsborough and Monk Bretton, was considered by 
the Light Railway Commissioners on Wednesday. The total length 
of the line, which is to be worked on the overhead trolley system. 
and is to be constructed to a gauge of 3ft Gin., is about three miles. 
Line No. 1 starts from the centre of Barnsley, runs through Barnsley 
to the south, and Worsborough Bridge ; No. 2 line is from the same 

oint into Monk Bretton ; and No. 3 goes from the same start to 
uddersfield-road. "The application was opposed by the Darnsley 
Corporation, but, after hearing evidence, the commissioners decided 
to grant the application in a modified form, line No. 3 being rejected. 


Limited Liability Undertakings. — Official notice is given that 
the following companies have been struck off the register and are 
dissolved :— 

Akester Electromotor and Accumu- | Lineff Electric Traction and Lighting 
Alliance Meter Co. [lator Co. Syndicate. 

Anders' Telephone Co. Mexican Gas and Electric Light Co. 
Cecil Wray and Co. [Syndicate. ! New Electricity Supply Co.of Croydon 
Dennison Auto-Telegraph Machine | Omnibus & Tramcar Electric Light Co. 
Economic Electric Specialty Co. Phcebus Electric Battery Syndicate, 
Electrical. Plant. Rogers Arc Lamp Co. — [5yndicate. 
Globe Electric Co. Self-Generating ElectricVehicle Light 
Hermite British Electro Bleaching Co.! Tayler-Smith Electric Co. 


Notice is also given that the following companies will be struck off* 


the register in three months unless cause is shown to the contrary :— 
Blot Electric Accumulator. London and Provincial Motor Synd. 
British Electrical and Industries Co. | Phoenix Accumulator Syndicate. 

British Electrical Cycle and Motor | Practical Primary Electric Battery 


Engineering Co. Syndicate. 
Electrical Investments Trust. . |Rottingdean Electric Lighting and 
Electric and General Exploring Synd.) Power Co. 
Electric Transformer System. Randall Telephone Syndicate. 
Improved Lighting Syndicate. South Manchester Electric Supply Co. 
Leatherhead Electric Light and | Walton-on-Thames Electric Light and 
Power Co. X-Ray Syndicate. [Power Co. 


Lincoln.— Electric light mains are to be laid in several additional 
streets at an estimated cost of £5,500. 


Liverpool —A recommendation was made to the Liverpool Cor- 
poration on Wednesday that the Tramways committee be authorissd 
to purchase 200 top-seated cars, similar to those recently supplied 
with certain improvements, designed by the city engineer and the 
city electrical engineer, at a cost not exceeding £550 per car, and to 
arrange that that 50 cara be delivered in each quarter of the year 1900. 
An amendment that tenders be invited for the cars was, after discus- 
sion, carried. Ald. Smith then moved that the report recently 
prepared by the city engineer, the city electrical engineer, and the 
p manager of the tramways as to the scheme of electric tramways 
or the whole of the city be adopted. After considerable discussion, 
a portion of the report was adopted, but consideration of the new 
routes was adjourned, to be dealt with at a special meeting of the 
Council next week. 

Owing to friction with the members, Mr. Rutherford has resigned 
he chairmanship of the Tramways committee, 

Lowestoft.—The Council have decided to apply for powers to 
construct and work electric tramways in the district. 


Madagascar.—About 1,200 miles of telegraph line have been 
erected in connection with the Post Office department, and is con- 
trolled by the French authorities. The telegraph system is out of 
order about four months in the year, and a bulletin as to its con- 
dition is published three times a week in the official journal of the 
island. The telephone so far is used only by the Goveri:ment offices. 
There is little opportunity for electrical business here except through 
French houses. 

Malvern.—The District Council have decided to obtain expert 
advice as to the advisability of establishing electricity supply works. 


Manchester.—From the City Treasurer abstracts of accounts 
presented to the Council on Wednesday, the gross income of the 
electricity department for the year ended March 31 was £72,488. 
10s. 4d., and the expenditure £34,350. 11s 8d. The interest and 
sinking fund charges amounted to £28,049. 10s. 1d., leaving a net 
profit of £17,188. 8s. 7d., compared with £13,522. 17s. 4d. for the 
preceding year. The net profit for the past year has been applied as 
under: — Contribution in aid of rate, £12,000; reserve fund, 
£3,188. 8s. 7d.; carried forward, £2,000. 

A report from the city electrical engineer (Mr. C. H. Wordingham) 
recommended that application be made to the Board of Trade for 
sanction to increase the pressure of current generated from 5,000 to 
6,500 volts, and the distribution pressure of continuous current from 
400 to 500 volts. The Electricity committee recommended that the 
engineer be instructed to prepare a description of the additional 
system proposed to be adopted, a copy to be sent to the Board of 
Trade for approval. 

At the meeting of the Corporation, on Wednesday, Ald. Higgin- 
bottom presented a report from the Electricity committee recom- 
mending that certain reductions be made in the charges for electric 
current to large consumera for lighting purposes and to consumers 
for motive power. It was explained that £7,000 was allowed in the 
estimates for reductions, but the committee had thought it advisable 
to reduce to the extent only of £3,500. 

It was decided to apply for sanction to borrow £22,000 for the 
erection of new cable, &c., stores at Ard wick. 

The activity of the electricity department seems to have a 
stimulating effect upon the gas supply in Manchester. According 
to the last report of the Gas committee, they had had 6,695 more 
customers, and their total income had been £594,969, or £41,327 in 
excess of last year. 

Marylebone (London).— At last night's meeting of the Vestry it 
was po that an Electric Lighting committee should be 
appointed. Mr. S. Chick moved the resolution, and said it was 
essential that such a committee should be appointed in order to 
carry on the work that was done by the committee lately dissolved. 
He desired the committee to enter into renewed negotiations with the 
Metropolitan Co. tc seehow much was required to purchase that part of 
theirundertakingthat was inthe parish of Marylebone. Dr.J.Fletcher 
Little seconded, and said he had given notice inviting a conference 
of other local authorities supplied by the Metropolitan Co. in order 
that the advisability of their joining together and purchasing the 
company’s undertaking should be discussed. Mr. Stringer opposed 
the motion, and said that the question of purchasing the company’s 
undertaking in Marylebone was already under the consideration of 
the Parliamentary committee, and at the next meeting of the Vestiy 
an important report would be submitted. The motion for the 
appointment of the committee was lost by 40 votes to 18. 


Newark.— Owing to the receipt of a communication from a com- 
pany for sanction to an applieation for a provisional order, the 
Electric Lighting committee has been authorised to engage a con- 
sulting engineer to report generally upon the electric. lighting 
question. 


Newcastle-on-Tyne.—The Corporation on Wednesday empowered 
the Tramways committee to advertise for tramway rails and for the 
equipment of the electric power station at the Manors. 


New Book.—Mr. Perren Maycock informs us that Messra. 
Whittaker and Co. will shortly publish “ Electric Wiring, Fittings, 
Switches and Lamps." 


Private Bill Legislation.—The Liverpool Overhead, Baker- 
street and Waterloo, and the Great Northern and Strand Railway 
bills received the Royal assent on Tuesday. 

Ripley.— The Council have decided to engage Mr. F. H. Medhurst 
to prepare a report on the electric lighting question for 30 guineas. 

Seoul (Corea).—An American contractor (Mr. H. Collbran) ha 
just completed the construction of an overhead trolley electric tram- 
way at Seoul for a local company. The line is six miles in length. 
The track and line material are of American manufacture, and the car 
bodies (which are stated to be of neat and simple design) are from 
Japanese works. 

Telegraph material to the value of $2,953 was imported into Corea 
in 1898 from the United States. 


Sheffield.— The contract with Messrs, S. Z. de Ferranti (Limited) 
for the supply of additional electric lighting plant has not yet been 
sealed, and the Council will be called upon to decide the question at 
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its meeting on Wednesday. The majority of the Electric Light 
committee are in favour of giving the contract to Messrs. Ferranti, 
but, in deference to the feeling against this among trade unionists, 
the seal of the Corporation will not be allixed until Thursday next. 
The consulting engineer (Mr. Robert Hammond) is said to have 
advised the committee to get the required plant from Messrs. 
Ferrantij; on the other hand, the labour members of the Corporation 
oppose this course. Messrs. Ferranti, however, declare that they pay 
fair wages, and are willing that a representative of the Corporation 
should visit the works at Hollinwood and satisfy himself on the 
point. The firm object, however, to any outside interference between 
themselves and their employés, and refuse to sign any contract 
which contains a penalty clause as bearing upon wages and the 
conditions of labour. 


Bimla (India).— The question of the possibility of forming a lake 
in the Samali Nullah, by placing a dam across the valley, about two 
miles off, is still under consideration, as it is thought that sutlicient 
power could be procured to provide Simla with electric light as well 
as boner for pumping purposes at the waterworks. There is some 
talk of forming a company to carry out the scheme, which is 
estimated to cost about Rs.6,00,000. ! 


rt.—A Special Tramways committee has been appointed. 
The Corporation are negotiating for the purchase of the undertaking 
of the Stockport and Hazel Grove Tramways Co., and it is probable 
that electric traction will be introduced. 

Surbiton.—The District Council recently received three offers to 
establish electricity supply works in the district, and, on the recom- 
mendation of the Electric Lightiug committee, it has been decided to 
transfer the provisional ordertothe Callender Co., on terms submitted. 

Theft of Electric Current.—At the Central Criminal Court 
Luigi Armanni was found guilty, under the Electric Lighting Act 
(1882), of stealing electric current belonging to the Metropolitan 
Electric Supply Co. Sentence was postponed. 

Torquay.—The Princess Pier and Gardens and the Haldon Pier 
are to be lighted electrically, at an estimated cost of £626. 10s. 

Warrington.—At Wednesday’s Council meeting tenders, to the 
amount of £50,986, 2s. 6d. were accepted for the supply and erec- 


tion of electric lighting plant, the construction of new destructor . 


premises and plant, &c. 


West Bromwich.—The Town Council on Wednesday decided 
to proceed with the electric lighting scheme forthwith, and applica- 
tion for sanction to borrow £30,000 is to be made. 


West Ham.—The Council have decided to engage an expert to 
report on the tramway lines in the district and to prepare a scheme 
for the extension of the tramway system. In the course of the dis- 
cussion on the Tramways and Electric Lighting committee's report 
Alderman Bethell stated that in the course of two years electric 
tramways would be running in all the main thoroughfares of the 
borough. 


PATENT RECORD. 


The following list of Applications for Patents and Specifications published, 
has been compiled for this journal by Messrs. J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avad- 
able information in connection with Patents, Designs and Trade Marks may 


be obtained. 

APPLICATIONS FOR PATENTS. 

Nore.—The undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete speci- 
fication accompanies application an asterisk is affixed. 

June 16, 1899. 

12,542. J. I. Botton. London. An improved cap for electric glow lamps 
and the like. 

12,559. A. Haia and J. Epaar. Glasgow. Improvements in and relating 
to appliances for straightening electric battery plates and the like. 

12,565. C. D. Aser. London. Improvements in connection with the 
windings of dynamo machines and induction motors for enabling 
two rotary phase current pressures to be obtained therefrom. 
(V. Karmin, Austria-Hungary.) 

12,566. C. D. ABE. London. Improvements in the arrangements and 
connections of the windings of dynamo machines for effecting the 
halving of the continuous-current pressure and for obtaining the 
star centre of the rotary phase current pressure when continuous 
current and rotary phase current are to be taken off simultaneously. 
(V. Karmin, Austria-Hungary.) 

12,582. P. E. Waiss. London. Improvements in and relating to electro- 
magnetic measuring and indicating or registering instruments. 

12,627. E. ANDREAS, London. Improved manufacture of electric battery 


plates. 
June 17, 1899. 
12,655. E. S. HALSRV. America. Electric meter.“ 
12,668. J. Y. Jounson. London. Improvements in earthed coverings or 


electrical tubular conductors. (The firm of Hartmann and Braun, 
Germany.) 
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12,696. E. WiLsoN and C. J. Evans. Blackheath. Improvements in 
telephones. 
June 19, 1892 
12,706. A. B. MACMILLAN. Chester, Electric muscular exerciser.* 


12,730. 
12,731. 


P. OrrRNRROICH and H. Rocket, London. Improved galvanic cell. 
G. W. Hott and A. ATHERLEY. London. Improvements in elec- 
trical switches particularly suitable for high voltage connections. 


12,752. G. W. Hott and A. ATHERLEY. London. Improvements in 
electrical switches. 
12,750. E. CERvENKA and S. MAHLER. London. Improvements in or 


relating to electric traction systems.* 

I. LANDAUER. London. An improved current-collecting brush 
for electromotors, dynamo-electric machines and the like. 

F. J. BEAUMONT. London. Improvements in and connected with 
coin-freed electricity meters, 

W. C. SELLAR. London. Improvements in electrical resistance 
baths. 

W. P. Tnoursox. London. Improvements in devices for breaking 
electric circuits and protecting the saine from excessive currents. 
(The Rolfe Electric Company, United States.) 

12,788. C. W. HERTEL. London. Improvements in and relating to 

carbon conductors for electric celle and dynamos. 

12,789. R. WEiNMaR. Liverpool Improvements in telephone systems. 


June 20, 1899. 

M. H. Barger. Bradford. Improvements in or appertaining to 
certain multiple safety fuse blocks for electric light wires and 
other similar electric conductors. 

J. B. DE ALZUGARAY. London. Improvements in obtaining 
metals from their fused ores, oxides and salts by electrical action. 

G. BAMBERG. London. Improvements in filaments for electric 
glow lamps. 

THE BnirisH THoMsoN-HousTON Co, (LIMITED). London. Improve- 
ments in electrostatic measuring instruments. (E. Thomson, 
United States.)* 

E. AVPLEGARTH. London. Improvements in glass globes, screens, 
covers, or like, for electrical incandescence and other lamps, and 
in means for manufacturing the same. 

M. Dumont. London. A method of repairing incandescence 
electric lamps. (Date applied for under Patents, &c., Act, 1885, 
Sec. 103, April 12, 1899, being date of application in France.) 

June 21, 1899. 

G. F. Kenyon and W. H. BrackHumRsT. Manchester. Improve- 
ments in working changing colours for advertising signs, electrical 
effects and the like. 

L. Axpnkws and J. Grass. London. Improvements in or 
relating to the connection of house service or branch conductors 
to electric mains. j 

W. P. THoMPsowx. London. Improved cut-out apparatus for 
automatically disconnecting incandescence lamps having filaments 
of secondary conductivity. (The Vereinigte Electricituts Actien- 
gesellschaft, Austria-Hungary. )* 

La COMPAGNIE EvLEcTRO-METALLURGIQUE DES PROCÉDÉS GIN ET 
Letgux. London. Improvements in electric furnaces. (Date 
applied for under Patents, &c., Act, 1883, Sec. 103, January 27, 
1399, being date of application in France.) 

G. VERBERCKMOES and P. Carre. London. 
relating to electric motors. 


June 22, 1899. 

P. W. NonTHEY and Tur ELRCTRICO Motive Power Co. (LiMITED). 
London. Improvements in and relating to methods of controlling 
electrically-propelled vehicles. 

12,962, P. W. NonTHEY and Tae ELECTRIC Motive Power Co. (LIMITED). 
London. Improvements in electrically-propelled vehicles. . 
J. B. Barton and J. M. GoRHAu. London. Improvements iu 

electric arc lamps. 
June 23, 1899. 

G. F. Sanpers. Birmingham. Improvements in holders for 
globes and shades of gas, electric and other lamps. 

H.S. Cowx. Manchester. Improvements in and relating to incan- 
descent electric lamps. 
P. ScHoor. London. Improvements in apparatus for electrolysis. 

G. Sutton. London. Improved troughing for electric cables. 

B. J. B. Mitts. London. Improvements in electric tramways or 
railways. (E. Bonnett, J. Paufique and G. Liniére, France.) 

13,105. THE Janpus ARO Lamp AND ELEcrRIC Co. (Limitep) and A. D. 
Jones, London. Improvements in electric arc lamps. 

| June 24, 1899. 

E. J. Wape and TRE ELECTRIC Motive Powsr Co. (LIMITED). 
London. Improvements in and connected with electrical switches. 

W. HARTNELL Leeds. Improved means of cooling enclosed 
electric motors or dynamos. . 

J. E. KINGSBURY. London. Appliance for telephone pay stations. 
(The Western Electric Co., United States.) 

C. C. SoNNE and K. GuLsrAD. London. 
construction of cores in electrical cables. 

S. FRizzoNI. London. An improved eléctric condenser and the 
application of the same in combination with electrical devices or 
machines. M" 

13,174. T. C. HEuzoc. New York. Improvement in electric signalling 


apparatus. 
June 26, 1899. u 
Glasgow. Manifold printing and writing by 


12,757. 
12,767. 
12,772. 
12,787. 


12,800. 


12,829. 
12,833. 
12,842. 


12,874. 


12,883. 


12,904. 
12,949. 


12,951. 


12,956. 


Improvements in or 


12,959. 


12,961. 


13,018. 


15,054. 
13,062. 
13,074. 


13,076. 
13,088. 


13,111. 
13,133. 
13,136. 
13,138. 
13,167. 


Improvements in the 


13,176. A. A. GovEN. 
electricity. . 
13,177. Q Hitt, Manchester. Improvements in aro lamps. 
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SPECIFICATIONS PUBLISHED. 


Nots.—All Specifications can now be obtained at the uniform price of 
8d. each. Ads 
1898. 


16,160. Veritys (LIMITED) and SrERLE. Automatic safety device, specially 
applicable to three-wire or balauced systems of electrical distribu- 
tion generally. 

ANDREAS. Electric accumulators. 

Markt (Markt Bros. and Co.) 
combined. 

ANDREAS. Switch devices for electric tramways. 

GElPEL. Means for transmitting motion from electric motors to 
other machinery. 

LakE (Compagnie de l'Industrie Electrique). 


16,999. 
17,571. 


17,507. 
17,522. 


17,591. 


Electric battery and bell 


Arc lamps. 


19,014. BURKE. Apparatus for starting electric motors, 

19,785. KELLNER. Incandescent bodies for incandescent electric lamps and 
process of manufacturing same. 

20,531. McLarenand McLaren. (Nayler) Electro-magnetic mechanism 
for actuating engine valves. 

20,850. Towns. Trolley head of electric tramcars. 

22,190. WiLKINSON. Joint boxes and switches therefor in connection with 
concentric systems of electrical conductors. 

23,406. JoHNsoN (American Graphophone Co.) Graphophone blanks or 
tablets and the manufacture thereof. 

23,827. BURTON. Art of electric dyeing and apparatus therefor. 

24,307. FELL (Strzoda). Process for the electrolytic extraction of zinc and 
other metals from ores or waste containing them. 

26,191. Cowan and STILL. Electric switchboarda. 

26,790. Ferny (Allgemeine Electricitats-Gesellschaft). Current-conducting 
connection between electrical conductors. 

27.074. Inis. Incandescent arc electric lamps. 

21,526. MATTHIAS. Thermo-electrical building bricks or blocks. 

1899. | 
6,562. Fp. Current regulatora for electric batteries. 
6,582. Lance DE BouRGADE and ScHwiTZ. Electrical furnace with 


peripheral heating by means of electrical resistances. (Date 
applied for under International Convention, August 29, 1998.) 
LUNDBERG and LUNDBERG. Wall plugs for electric lighting and 
heating. 
Bacon, Carbons for electric arc lamps. 
THoMrsoN (Meyberg). Holders for electric incandescent lamps. 
Orro. Apparatus for the production of silent electric discharges. 
ARON AND ARON ELECTRICITY Mgter (LIMITED). Apparatus for 
measuring and recording electric currents. 


6,647. 


6,684. 
6,693. 
6,883. 
7,277. 


7,539. Trowe. Method of operating typewriting, composing or similar 
machines by means of electro magnetism. 
7,494. Bout (Payne). Electrically- controlled valve gear for gas and 


other motors. 

MarrHiAS. Thermo- electric batteries or piles. 

7,579. LipDLB (Cloos). Distributing electricity aud switches therefor. 

7,580. Lippis (Cloos) Switching apparatus for controlling electric 
circuits, 

7,656. Caro. Curreat collectors for electrically driven vehicles. 

7,883. WHEATLEY (Stoughton). Means for supplying current to electri- 
cally-propelled vehicles. 


7,527. 


COMPANIES' MEETINGS AND REPORTS. 


— S 
W. T. Henley's Telegraph Works Co. (Limited). 


An extraordinary general meeting of the above-named Company was 
held at the Cannon-street Hotel, E. C., on Monday last, when resolutions 
were submitted, as special resolutions, increasing the capital of the Coin- 
pany, and dividing the £10 shares into two fully paid shares of £5 each. 
Mr. SYDNRY Genee, M. P. (Chairman of the Company), presided. 

The SECRETARY (Mr. A. E. Salmon) read the operative part of the 
notice convening the meeting. . 

The CHAIRMAN said : Gentlemen, for several years past I have had the 
agreeable duty of meeting the shareholders of this Company, and to-day ia 
no exception to that rule, for I may congratulate you on the fact that, as 
& company, we want more money, and we want more money because we 
can employ it profitably. Our business has been increasing—I will not 
say by leaps and bounds, but it has been increasing steadily year by year, 
particularly during the last eight or nine years, until it has arrived at the 
very satisfactory position which was evidenced in the balance-sheet produced 
to you and adopted by you in February last —the balance sheet for the 
year 1898. In the circular, which has been sent round to you, you will have 
observed that the profits available for dividend, after paying all debenture 
interest and writing off depreciation on machinery, exceeded £20,000 iu 
1896, were all but £24,0C0 in 1897, and nearly £28,000 in 1898. I am not 
going to reveal the secrets of the trade, nor am I going to indulge in that 
unsafe thing known as prophecy, but I may tell you that the business has 
gone on increasing so much this year, this current year, that if the 
increase for the first seven months, as compared with the business done 
during the first seven months of last year, continues in the same propor- 
tion, as we hope that it will, during the remaining five months, we, the 
Directors, will have to come before you, not with an increase of £4,000, 
nor one of £8,000, but with a much larger increase in the available profits 
than I have ever had to congratulate you upon. Therefore, you will all see 
that there is ample security for the Preference dividend which it is 
proposed to create upon the new Preference shares. [Mr. Gedge then 
proceeded to explain the scheme.] There is one little point in the 


scheme which is quite independent of the rest—that resolution by 
which we propose to turn our £10 shares into £5 shares We propose 
doing this for two reasons. In the first place, it has been put to us by 
influential gentlemen connected with the Stock Exchange, who take the 
greatest interest in our proceedings, that when Ordinary shares in a 
company reach a very high premium, in order to make them more market- 
able, it is better that a high priced share should be reduced to one of a 
smaller denomination. Our £10 shares now stand at £25, and a little 
higher, and we have every reason to hops that they have by no means 
attained their maximum height, but when people find that they cannot get 
a single share under £25 or £30, or even more, they are apt not to buy, 
but if the shares have nominally a lower value, and stand at a propor- 
tionately high premium, say £15 or so, then they are willing to purchase, 
eapecially with those odd sums of money which they have to invest. At 
the same time, I do not want to encourage the multiplication of holders of 
one share only at a cost of £15 or £16, but when people have a few 
hundreds to invest they like to invest up to the hilt. Many companies 
issue £1 shares with that object. This would be too low a figure for us, 
and if ever we make another change in the denomination of the shares, I 
hope it will be in the direction of converting them into stock. Any 
approximation to stock is desirable for the reasons I have mentioned. We, 
therefore, recommend this change to you. Another reason is this— 
a great many new companies are now issuing £5 shares, and it is 
generally found that that which is usual is also desirable, and for this 
additional reason we are proposing to make the change. The alteration 
will no* affect any of you pecuniarily, not in the least ; but you will have 


‘| something to deal with which will be more marketable, and, to that extent, 


you will be benefited. Otherwise, it is à mere matter of convenience, for 
the reasons which I have stated, aud I do not think any gentleman is likely 
to object to the change. Nor will any gentleman, I imagine, object to the 
other and more material changes we are proposing to you. 

We have on three former occasions found it necessary to increase our 
capital, and the plan we adopted in each case was to offer to the share- 
holders the new shares pro ratá at a price something like 20 per cent. 
below the market quotation for the old shares, in order that each share- 
holder might derive some advantage. In each instance the shareholdera 
promptly responded, and subscribed either directly or in a few cases 
through nominees, and all the new capital we wanted was thus subscribed, 
Originally we had a capital of £70.000, and we raised an extra £ 50,000 at 
par, the market price being £12 to £15. We then raised another £25,000, 
and we got £40,000 for that. We th-n raised a further £25,000, and we 
obtained for that £45.000. In each case the shareholders subscribed, and 
many of them made a profit afterwards. But there are two objections to 
continuing that course. Tae first is, there are a certain number of share- 
holdera who are trustees, aud others whose means are small, and who 
have not the cash available to subscribe for their additional shares to 
which they are entitled pro rat. Tnese shireholders in the past were 
unable, like other proprietors—men of business and standing—to go 
to their bankers and brokera and obtain the necessary money, and 
derive that fair share of profit to which they were entitled. If 
they tried to sell their option in the market, they were not able to get 
an adequate price. Another objection is this —we are now doing so well 
and paying such large dividends, that to follow the same course as hitherto 
would, we think, be raising the additional capital at too high a rate. 
Although some of the profit in the past has gone to many individual share- 
holders, the Compauy, as 4 company, has had to pay highly for the addi- 
tional capital it has raised. As we paid a dividend of 14 per cent last 
year, and there is every proapoct of increasing that in this year, or in the 
immediate future, we felt that to follow past precedents in regard to the 
raising of capital would be too expensive a method. Our standing now is 
so strong, as the average of the last three years’ profit shows, that we can 
provide ample security for the Preference dividend, on even a larger 
amount, and we (the Directors) think the better plan would be to endeavour 
to issue the new capital by the creation of 44 per cent. Preference sharea. 

Then came the difficulty connected with the existing £30,090 Prefer- 
ence shares. At the time when that £350,000 was created the capital of 
the Company was only £70,000. We had then never paid a dividend on 
the Ordinary shares, and I do not suppose we could have obtained the 
money at less than 7 per cent. Even at that rate, we thought at the time 
that we had carried out a good transaction, and there is no doubt that our 
ability to obtain that money formed the turning point iu the fortunes of 
the Company. The transaction enabled us to pay off our debts aud to 
start with a few thousand pounds of working capital in hand. If we had 
been unable to pay off our debts, and had been unable to start working 
with capital in hand, we should not be in the excellent and bright position 
we find ourselves in to-day. The result is that we have now either 
to issue second Preference shares subject to the £30,000, or get rid of the 
£30,000 and issue fresh First Preference shares. Second Preference shares 
must of necessity bear a higher rate of dividend than the first, but to get 
rid of the £30,000 could not be done without the consent of the Preference 
shareholdera. In preparing our scheme we determined to offer them fair 
and even liberal terms. It is well worth the while of the Company to offer 
the Preference shareholders liberal terms. We find on looking at the 
Stock Exchange List their £30,000 is worth iu the market about £58,000. 
Of course, Ido not mean to say that if the whole of the shares vere put 
on the market en bloc, £58,090 would be obtained for them, but any 
individual Preference shareholder, who wishes to sell, can obtain £19 for 
his share, so that, taking it all round, the £30,009 is worth £53,000. On 
that £58,000 the purchaser can get a little over 34 per cent.—abosut 
£5. 14s. per cent. We determined, therefore, to ask you to give ui power, 
on behalf of the Company, to offer £60,000 in the new Preference shares 
carrying dividende of 4} per cent. in exchange for the £39,000 Seven per 
Cent. shares. Each shareholder, instead of obtaining 5$ per cent., will get 
41, and the advantage will be particularly great in regard to shares held 
by Trustees. The trustees will get an increase of capital forthe rever. 
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sioners and the tenant-for-life will obtain an increased income. The 
Preference shareholders, it seema to me, are making a good bargain, and 
would be well advised to consent. Indeed, we have received consenta to 
the scheme from about five-sixths of the Preference shareholdera. We 
have not received a single objection, and those who have not consented 
are mostly trustees, representing about £5,000, who are not in a position 
to give an assent, but who will, nevertheless, adopt the plan when carried 
out. Trustees will be glad to avail themselves of the change, although 
they cannot give their assent to it. 

Is it a bad bargain for the Ordinary shareholders? I do not think it ie, 
In the first place, it enables us to arrange for 150,000 44 per cent. 
Preference shares, and to do that at a eost of 44 percent. It is true 
that we only obtain £90,000 new capital, and that we have to pay not 
only 44 per cent. on £90,000, but also an additional 2 per cent. on the 
230.000— that is £600 a year more. Altogether it works out at 54 per 
cent. But not only the present, but also future, requirements must be 
taken into consideration. By passing these special resolutions the Company 
wil obtain power to issue other fresh Preference shares from time to 
time, which will rank pari passu with this £150,000 Preference capital, 
provided only that the amount of Preference sharea shall never exceed the 
amount of the Ordinary share capital, and that the Preference share- 
holders pass extraordinary resolutions of approval. Let us cast ourselves 
forward for a couple of years, and assume that we shall have our share in 
this new Pacific cable ; and even apart from this I believe that electricity 
is in its infancy, and that our business will be largely extended. Suppose 
we find we want 4100, C00, or thereabouts, of still further capital, we 
shall be able to issue ££0,000 of Ordinary share capital at a considerable 
premium. Of courae, we should not have to issue £50,000, but probably 
£30,000, and should obtain for this latter sum something like £60,000 or, 
perhaps, £70,000. We could then issue another £30,000 of 41 per cent. 
Preference sbares, and so make up the amount in à much cheaper way than 
it the whole had to be raieed by the issue either of Ordinary capital or 
of Second Preference shares. The previous Preference issues would not 
be injuriously affected, because the Preference capital would bear the same 
proportion to the Ordinary shares as in the past, and would have the like 
proportion of backing behind it, and would be quite as safe. Of course, 
we should not want this larger capital, unless we were earning large profits 
and the Company distributing high dividends. Therefore, by the present 
scheme we are not only providing for our present means in an economical 
fashion, but we are keeping power in our own hands as exigencies 
arise of providing further capital on favourable terms. As to the best 
mode of effecting our purpose we had to go to counsel and also to Mr. 
Harold Brown, our solicitor, who is as good as counsel in such matters, to 
advise how we could carry out what we had in our minds—how without 
interference by the Courts we could get rid of this 30,000 First Preference 
Sbares, He and counsel reminded us that we had got piled up a large 
reserve fund. That reserve fund you, the Ordinary shareholdera, can use 
as you can see fit, and we ask you to vote out of that total reserve £30,002— 
money which has been put aside out of past profits—as a bonus to the 
Preferenee shareholders, on condition that they immediately invest the 
money in the new 4$ per cent. shares. We can thus give two shores 
for one, which she holders can turn inte cash if they think fit so to do. 
We propose in accordance with the Articles to offer the addittonnl 
£90,000 Preference shares in the first instanoe to the present share- 
holders. The shareholders wil be able either to take them up or to 
nominate ethers to do so. The only other change of importance to 
which I need refer is with regard to the voting power of the shareholders 
When the original £30,000 of Preference capital was created the Pre- 
ference shareholders bad the same voting power as the Ordinary, but 
now that the Preference capital is to be AURA as the Ordinary, and the 
latter take all the risk, while the former are well secured, it is only right 
tbat the Ordinary shareholders should have the control in their own hands. 
Nothing can be done to affect the privileges of the Preference shareholdera 
without their separate consent. We propose to do as nearly all companies 
are now in the habit of doing, viz., to leave the election of Directors to the 
Ordinary shareholders, whose interest in the good management of the 
Company is so paramount. The only other point I have to mention is this 
—supposing that a Preference shareholder having only one share, unless 
we buy him off, that is to say give him, perhaps, £100 for his shara— 
resists we should not be able to carry out this sclieme properly, we 
should not be able to make the new Preference shares First Preference. 
To avoid such difficulties it is now a very general custom to introduce into 
all articles of association, euch a clause as we are proposing. We propose 
to alter our articles so that if three-fourths of the Preference shareholders 
agree to adopt the scheme, and I have told you that five-sixths have 
already consented, then the minority shall be bound. This will also meet 
the case of trustees to which I have already referred. The shareholders 
who are trustees cannot exchange their old shares for new, unless they are 
compelled to do so by a three-fourths vote, and then they cannot help 
themselves. In this instance no one would be more grateful to you for 
making the change, than the trustee shareholders in our Company, who 
hold a considerable stake in it. The resolutions passed to-day must be 
confirmed at a general meeting of all the shareholders, on the 15th 
August, by extraordinary resolutions to be submitted; there will be two 
general meetings, one of the ordinary shareholders and one of the holders 
of the 50,000 Preference. 

The Chairman then proposed the adoption of a series of special resolu- 
tions effecting the purposes set out in his opening remarks. 

Major-General HUTCHISON, C. B., seconded. ` 

The CHAIRMAN : I shall now be glad to answer any questions, and to 
hear any remarks. | 

Mr. LAMONT had no desire to criticise the policy of the Board in the 
course they had eonsidered it wise to pursue, but merely urged caution in 
that they might not be unduly carried away by the electrical “ boom 
now (as he eontended) prevailing. 


The CHAIRMAN: I should like to say, in reply to Mr. Lamont, that 
whilst we are much indebted to him for his word of caution, I would ask 
him to look at the facts, that we are only increasing the amount of the 
Preference dividend from £2,100 to £6,750, or an increase of £4,750 per 
year upon the amount we are now paying, and for this we shall get the imme- 
diate benefit of being able to raise £90,000. We shall get this money at 
just over 5 per cent. If we came to you and asked you to subscribe 
further capital on the ground that last year we obtained a contract for a 
large submarine cable, and that we hope to secure another shortly, then 
Mr. Lamont's caution would be well timed. But this is not the position 
we are in. The business of the Company has been increasing steadily year 
by year, the increase being not solely in the kind of business to which Mr. 
Lamont has referred, and most of the increase is not at all connected with 
naval armaments. 

The CHAIRMAN then formally submitted the resolutions en Moc, and 
they were unanimously adopted. 

A cordial vote of thanks to the Chairman and Directors brought the 
proceedings to a close. 


Globe Telegraph and Trust Co. (Limited). 


The twenty-sixth ordinary general meeting was held on Friday under 
the presidency of the Most Hon. the Marquis or TWEEDDALR, K. T. 

The SECRETARY (Mr. Sidney Collett) having read the notice calling 
the meeting, 

The CHAIRMAN said: Gentlemen, in asking your approval of our 
report and accounts for the year to July 18th I am glad to 
be able to say that our receipts show a further increase. After 
deducting expenses the total receipts amounted to £197,890, against 
£196,974 last year, or an increase of £916. This is the more satis- 
factory when it is borne in mind that these figures compare with 
the receipts of a year, which showed an increase of more than £10,000 
over those of the previous vear. The expenses of working the Trust— 
never very high—are £174 below those of last year; the net result being 
that we are now able to recommend the payment of a final dividend of 
4s. 6d. per share on the Ordinary shares, against 4s. Jd. per share last 
year ; in other worde, in addition to the usual 6 por cent. on the Prefer- 
ence shares, we have funds available for the payment of a dividend on the 
Ordinary shares at the rate of 5] per cent. for the current year against 
54 per cent. for the preceding year, leaving over £1,000 to be carried 
forward. I will now refer to our investments :— 

Anglo-American Telegraph Company.—Our holding in this Company 
bas been somewhat further reduced since the last meeting by the sale of 
£10,000 nominal of the A ” or deferred stock, the price being the highest 
this stock has reached for many years. The reason why the receipts from 
that Company have been less than in the preceding year is because we 
sold £17,000 nominal of the preferred stock at the close of last year, the 
dividend on which was included in last year's receipts. The pree:eds, 
however, of these sales bave been very profitably invested, and in this way 
our investments have been more equally distributed. I] must also mention 
that, for the first time since the year 1885, we received, in February last, 
a dividend on the deferred stock, at the rate of 18». per cent. I see, from 
the half.yearly report of that Company, which was recently issued, that 
they have done very well ro far, their receipts for the half-year being 
actually more than those for the corresponding period of last year. and 
this notwithstanding the unusually large traffic carried last year in conse- 
quence of the Spanish-American war. Moreover, I observe that the action 
between the Anglo-American Company and the French Company has just 
been settled by the highest Court in France in favour of tue Anglo Com- 
pany, the amount declared in their favour being £280,000. Iam afraid, 
however, that owing to the position of the French Company, against which 
this decision has been given, it is not probable that a very large portion of 
that sum will be realized. 

Brazilian Submarine Telegraph Company.—You wlll observe that our 
holding in this Company has been largely increased. This is almost 
entirely due to the fact that the shares formerly held in the Western and 
Brazilian Telegraph Company have been exchanged, as I foreshadowed at 
the last meeting, for shares in the Brazilian Submarine Company on the 
basis of five shares in the Brazilian Submarine Company for six Ordinary 
shares in the Western and Brazilian Telegraph Company. We also bought 
some more shares in this same Company on profitable terms, so that the 
whole of our present holding in that Company cost us no more than 
£10. 178. 2d. per share, while our reccipts have been considerably increased. 
You may have noticed that the return per cent. per annum on these 
shares stands in the report at a lower figure than it did last year. This 
is explained by the fact that on the shares recently acquired we have not 
yet received a full years dividend, the fourth quarter of which will be 
included in next year’s accounts; and [ may remind you that the next 
division will include the bonus. 

Commercial Calle Company.—The Commercial Cable debentures, as 
the report states, have been sold during the year; the proceeds were 
invested in some of the Brazilian shares which I have referred to. The 
sale of this stock produced a protit of over 49.500. This money was 
originally invested in the shares of the Postal Telegraph Company of 
America, which was subsequently taken over by the Commercial Cable 
Company, who issued 4 per cent. Debentures against those shares. The 
exchange was very profitable for us, as the stock rose very considerably in 
value, the result being, as I have said, a profit of nearly £10,000. 

Direct United States Company.—The figures in the report relating to 
this Company need some little explanation, for while the actual receipts, 
during our financial year, have been less than those of the preceding year, 
the position of that Company is decidedly improved ; for they are paying 
a better dividend than they have done for some time past, and their 
prospects are decidedly good. The fact is that during the year 1896-97 
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they had been paying very small interim dividends, and their final 
dividend, which we received at the beginning of last year carried with it 
a bonus which went to swell our funds for that year somewhat unduly as 
against the present. This Company has also shared with the Anglo- 
American Company in the increased traffic across the Atlantic, and the 
dividend they have just paid is } per cent. more than that for the 
preceding year; but this again, although it will add about £500 to our 
income, does not appear in the accounts now in your hands, but will be 
included in our receipts for the year upon which we have just entered. 

Eastern and Eastern Extension Telegraph Companies, —With respect to 
these Companies, a good deal of alarm, as I daresay you know, was 
created in the minds of shareholders in them by the announcement that 
the Government, together with the Colonies, intended to enter into a 
competition with them. I have before told you on more than one 
occasion that these Companies, with which we are most intimately 
concerned, have no reason to fear competition carried on on a fair basis ; 
and I am, therefore, glad to be ableto say that we have a positive 
assurance from the Colonial Minister that the Governments of this country 
and of the Colonies do not intend to compete with these Companies on 
other than commercial lines, and at remunerative rates. If the Pacific 
Cable therefore is laid, you may be sure that the Directors of the Eastern 
and the Eastern. Extension Companies will do their very utmost, and I 
hope successfully, to protect the interests of their shareholders. I am 
glad to be able to add that, notwithstanding all the rumours which have 
been afloat, and the fluctuation in the price of some of the Telegraph 
Companies' shares, we have only received letters from two of our share- 
holders—who number nearly 9.C00-—-on this subject. The fact is that 
those interested in the Globe Trust realize the advantages of having a 
Company with interests in a large number of submarine telegraph 
cables throughout the world. Supposing, therefore, the Pacific cable to 
be laid, and supposing, further, that a certain amount of traffic comes to 
be diverted from the existing telegraph lines to the East, that traffic must 
necessarily pass over the cables in the Atlantic belonging to other 
companies in which we are also largely interested. Therefore, even if we 
lost in the East on companies doing business there, we should probably 
recoup ourselves, at least in part, by the improved condition of the com- 
panies in the West. 

Telegraph Construction and Maintenance Company. — We have also sold 
the 150 Debentures held in this Company, the proceeds of which were 
invested in some of the Brazilian shares, of which 1 have already spoken. 
We sold these debentures at a higher rate than we bought them at, the 
transaction resulting in a profit of £450. 

Our investments in other companies which I have not named remain 
about the same, and therefore call for no special remark. I may add, in 
conclusion, that, notwithstanding the recent fall in the shares of some of the 
Companies in which we have large investments—such as the Eastern and 
Eastern Extension Companies—our investments as a whole still show a 
surplus of nearly £700,000 over the capital. It must therefore be a source 
of satisfaetion to the shareholders in this Company, at a time like the 
present, when certain Companies’ shares are depressed in price, that the 
value of our holdinga still stands so high, and that the dividend paid is so 
satisfactory. I now move the adoption of the report and accounts and 
that the dividends recommended therein be approved. 

Sir JAMES PENDER, Bart., M.P., seconded. 

Mr. JOHN NEWTON stated that he was present at the Eastern 
Telegraph meeting when the Chairman referred to the question of inter- 
ruption to traffic owing to war. In a time of war there might be inter- 
ruptions to cables, but he did not think that they would see cable property 
destroyed. The Chairman at the Eastern meeting rather led the share- 
holders to think that there had been no interruption to the cables during 
the Spanish-American war, and his lordship also told them that there was 
no interruption to the cables during the war between Turkey and Greece. 
That showed that a atate of war might exist without interruption to cable 
traffic, He (the speaker) had, however, been surprised tc see a letter in 
The Times from Sir Edward Sassoon, stating that not only was the Manile. 
cable cut, but that communication with Cuba had also been interrupted. 
He, therefore, would like to know as a fact whether the communication 
between Cuba and this country, or any other country, was interrupted 
during the time of that war. 

The CHAIRMAN: I am not sorry that this question has been asked, 
as to an interruption in the communications between Cuba and Spain 
during the war between Spain aud the United States. I made a note of 
Sir Edward Sassoon's statement in respect to this matter. What he said 
was that ‘ both the combatants (Spain and the United States) were able 
to and did most effectually sever the cable in the sphere of their immediate 
operations.” What actually occurred is stated in the report of the Cuba 
Submarine Telegraph Co. of November 9th last. In that report it is said 
“The Directors are glad to state that the through communication (with 
Spain and the world generally) has been continuously maintained, the 
staff remaining at their posts under very trying circumstances." The 
truth, therefore, is that cable communication between Spain and Cuba 
was maintained uninterruptedly during the whole war. 

Mr. C. C. MASSEY : As one of the two shareholders you referred to as 
having written to the Board concerning the position of the Company, 
perhaps I may be allowed to make a few remarks on the subject of that 
letter. It appeared to me, having regard to the principle of a Truss 
Company, that we should as far as possible spread our interests in different 
Cable Companies. I say this with all the more deference, because I know 
that the Board are much better able to judge than an outsider, and I only 
throw out the suggestion that the principle of our Trust is to spread, and 
not to concentrate, cur assets, and that that principle should be observed 
as far as possible in the future. 

The CHAIRMAN: With respect to what has fallen from the last 
speaker, I may say that it has never been the practice of this Company to 
engage in what is called dealing in shares. We invest to the best of our 


ability, and we distribute the proceeds. That is the principle on which 
the Globe Trust has been worked from the commencement. I do not 
agree with the speaker in thinking that, even if it was our practice to do 
what he suggests, we should reduce our holdings in these two Companies 
the Eastern and Eastern Extension, which are in a very flourishing 
condition, and, as I think, are prepared to ineet any competition in a 
manner which will be very satisfactory to the shareholders. 

The motion was then carried unanimously. 

Resolutions were passed re electing the retiring Director, Mr. J. Denison- 
Pender, and the auditors, Mesers. Deloitte, Dever, Griffiths and Co. ard 
Mr. John Newton. 

A vote of thanks to the Chairman and the Directors for their successful 
work in the past' year was carried unanimously, and having been acknow- 
ledged by the Chairman, the proceedings terminated. 


Chili Telephone Co. (Limit ed). 


The tenth ordinary general meeting of this Company was held on 
Tuesday last at Winchester House, Old Broad.street, E. C., Mr. GEoncE 
Keita (chairman of the Company) presiding. 

The SECRETARY (Mr. Edmund Petley) read the notice calling the 
meeting, and the report and accounts were taken as read. 

The CHAIRMAN said : Gentlemen, the accounts I now submit for your 
approval are for a period which has been anything but favourable for 
successful business in Chili. In July last year, the financial difficulties of 
the country brought about the suspension of the gold standard and the 
sudden return to paper money. Since then the currency in which our 
rates have been collected has been at a large discount. Its value has been 
as low as lld., and the average for the year comes out at 14jd, as 
compared with 174d. of the previous year. Our business haa not suffered 
so much in volume as in value. You will observe from the report that 
the subscribera have increased during the year from 4,463 to 4,486, and 
that the profit in Chili is $224,764, or about 5 per cent. less than 
it was for the previous year. Every year the revenue suffers more 
or less from the irrecoverable amounts written off against ceased 
subscribera in arrear. ‘These amounts have been unusually heavy 
during the past year, and our sales business has not been so large; all of 
which, brought about by bad times, have told against the revenue. The 
fall in the value of the currency has had the effect of increasing the working 
expenses. Our chief officials have their salaries fixed in sterling, and the 
instruments and material required for our business have to be imported 
and paid for in sterling. The increase in the currency value of these 
salaries and of the instruments and material used during the year, has, 
with the lower rate of exchange, added largely to the currency expenditure. 
If allowance be made for all this, our profit in Chili has been well main- 
tained, but, when converted into sterling, its value comes out £13,366, as 
compared with £17,256 of the previous year, showing a decrease of £3,890, 
which is practically the loss imposed directly and indirectly upon our 
business during the year by the sudden return of Chili to paper money. 
The London expenses for the year are £40 more, due to a small Increase 
in the office salaries and to more telegrams having been exchanged with 
Chili during the year. You will remember that during the previous year 
£5,000 additional debentures were issued to defray the cost of the 
Valparaiso new switchboard. They were issued in October of that year, 
and a half-year’s interest was then chargeable. The last year bore the 
whole year’s interest, which accounts for the increase in that item. The 
result of the year's working is that we are able, after providing £1,540 
for the reserve, to recommend the payment of a dividend fot the 
year of 3 per cent. The result is disappointing, but at the same 
it is satisfactory to know that it is entirely due to the fall in the 
exchange, and not to any falling off in the business. With the value 
of the dollar the same as for the previous year we would have been 
in a position to pay the same dividend as for the previous year. As 
regards the balance-sheet, [ may mention that our debenture issue, 
maturing on March J1st, has been extended for five years upon the same 
terms and conditions. The depreciation of the sterling value of the liquid 
assets over liabilities iu Chili, due to "the fall of exchange, amounts to 
£2,040. This item occurs more or less every year, and goes against 
or for the reserve according as the exchange falls or rises during 
the year. The capital expenditure of the year: amounts to £1,105, 
much less than for previous years, I mentioned last year that the 
condition of the plant was such as to enable subscribers to be joined 
up at small cost, and this has assisted us materially in diminishing the 
effect of the loss imposed upon ua by the serious depreciation 
of the currency, in which our rates have been collected during the year. 
By the Conversion Act of 1895, establishing the gold standard, the par 
value of the dollar was fixed at 18d. and our rates were arranged on that 
basis, but we have now to deal with a dollar of uncertain value standing at 
a discount, which necessitates their readjustment. Our manager since his 
return to Chili has been actively engaged in this, which, in conjunction 
with the recent rise in the exchange, now quoted at 15] d., is giving 
promising results. Since the beginning of the present year our revenue 
has been improving, and the prospects of our business are certainly 
brighter. The relations between Chili and the Argentine appear now to be 
more cordial. The rise in the price of copper and other products is 
stimulating trade, and is likely to lead to increased exportation, which is in 
favour of a higher exchange. Altogether the outlook is more favourable. 
I now move the adoption of the Directors’ report and the accounts. 

The motion was seconded by Mr. F. W. JONES, and carried unanimously. 

Resolutions, approving the dividend of Js. per share, for the re-election 
of the Hon. Herbert Allsopp as a Director, and for the re-appoiument of 


Mr. T. A. Welton as auditor, were approved. 


A vote of thanks to the Chairman and Directors terminated the 
proceedings. 
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City and South London Railway Co. 


The thirtieth ordinary general meeting of the proprietors of this Com- 
pany was held at Winchester House, Old Broad-street, London, on Tuesday, 
under the presidency of Mr. CHARLES Grey Morr. 

The SECRETARY (Mr. W. F. Knight) read the notice calling the 
meeting, and the report of the Directora waa taken as read. 

The CHAIRMAN then said : Gentlemen, it now becomes my duty to 
move "that the report and accounts now presented to the meeting be 
received and adopted." I am sorry that on this occasion we cannot 
again announce to you a recommendation for an increase in the 
dividend, as we have so often done. This is, as you will see 
- from one of the paragraphs in the report, partly due to the loss 

of traffic consequent upon the tramway competition. As far as 
ordinary business competition ia concerned, [ have no possible objection 
to anything of the kind. Competition is the soul of business, and we do 
not mind it, but the competition to which we have been subjected is 
neither fair nor business-like. The London County Council have taken 
over the tramways. In order to gain a little popularity they reduced the 
fares on those tramways below what is their legitimate paying point in 
order to draw tratlic from us. They are running over our heads a good 
part of the way, and they run their tramways ata loss, and then they come 
down on us and rate usin order to help to pay that loss. That I think you 
will agree with me is not a fair state of things. It is not an ordinary busi- 
ness competition, and if it occurred in other walks of life, the law or 
Parliament would step in to stop it as unfair ; but in these days of county 
councils and their proceedings we are subject to action of this kind. That 
has undoubtedly to some extent reduced the earnings of this line during 
the past half-year, but I am happy to say that the punctuality, the 
comfort, the speed, and the other facilities which we give are so appre- 
ciated by the public that even with this competition we are able to hold 
our,own, to show an increase in the number of passengers in the half-year 
of 61,121, and an increase in our receipts of £392. I think you will agree 
with me that under these circumstances we have fair reason to be satisfied 
with our position, although we are not able, as we had hoped we might have 
been, to recommend a further increase in our dividend. It is satisfactory 
to know that in spite of this illegitimate opposition we are able, by the 
advantages of this system altogether, to yo on increasing our receipts and 
the number of passengers we carry. The most important part of the whole 
of this railway is the question of its future extensions. Hitherto it has been 
an isolated line, connected with nothing, three miles in length, and depending 
entirely on local and residential trathc. The extensions we are going to 
make and open in a few months will connect with us, we may say, almost 
every railway company that has its termini in the metropolis. We hope from 
that that we shall be juatified before you in the recommendations which we 
have made from time to time,and the authority we have obtained from you to 
spend the money in making these extensions. I told you at the last mecting 
that I hoped to-day either to be able to announce to you that the 
extension to Moorgate-street had been opened, or, at all events, to fix 
the time at which it would probably be opened. We have not been able 
to fulfil our hope that we should have had it opened by this time, but we 
are able to fulfil our expectation of being able to tell you when we anticipate 
that it will be opened, namely, in October. The extension to Clapham 
is following close after it. The work is going on exceedingly well, 
and we have full hopes of being able to open that extension in January. 
Then you will havea system of a very different character in every respect to 
the present one, and I hope that the tratfic, as it develops, will prove of a 
thoroughly remunerative and satisfactory character. Then, according to 
the authority you gave us, we have started the extension to Islington. 
That will take some time to carry out—probably another year and a-half, 
or perhaps more. I believe that that extension will be one of the most 
valuable pieces of our line, and the most valuable extension that we have 
made or shall make, but we shall know that when it is completed and 
opened. Of course, to work all this we have had to put down a very large 
additional generating plant, and we have endeavoured to make that plant 
as up-to-date as possible. It has been very well thought out by our 
engineer and others, and I hope that that generating plant will-do its work 
with economy—more economically than our present plant, which is 10 or 
12 years old—and since the time it was put down a great many improve- 
ments in electrical machinery have been made. We are also providing 
new rolling stock, which is necessary. We have the full comple- 
ment of carriages that we think necessary, and the engines are making 
considerable progress, We issued the capital for the Isliugton extension 
in March, and it was all subscribed at the price we issued it at, and it has 
placed us in a position to go on with that line without any delay of any 
kind. You remember that we have for Rome time been in treaty with the 
Brighton Railway Company for the connection of our station at Denman- 
street, London Bridge, with the Brighton Company's platforms and 
station. There has been considerable difficulty as to the mode in 
which that should be constructed, but we have now, I think, settled 
it satisfactorily, and we have agreed with the Brighton Company that 
it shall be a joint property—owned jointly and worked jointly. We are 
proposing to do very much the same thing with the Great Northern 
and City Railway Co. at our Old.street station. The agreement is not 
yet settled, but the general terms are agreed that we shall have a joint 
station there with the Great Northern and City Company, so that the 
passengers may walk from one platform to another. That is proposed to 
be a joint station worked at joint expense. We are doing there all wecan 
to make complete the connection of this line with our system, and to do 
that as economically as possible, both as regards construction and future 
working. I now turn to the accounts. I will take the capital account first, 
and you will seefrom that that the amount received onshares during the half- 
year was £248,722. I may mention that that is the gross nominal amount, 
taking the shares of the last issue as issued at par. Then we received for 


debentures £48,000, while in premiums we received £22,114, making total 

receipts of £518,856. We have spent during the half-year £182,518, and there 

has been written off as discount (the stock was issued at a discount, as you 

know) £150,023, the particulars of which you will find in statement No. 4. 
That makes a total of £512,541. During the half-year we have paid off the 
debit balance on capital account to the extent of £6,295. As regarils the 
revenue account, the receipts from passengers show an increase of £392, 
from renta of £67, and from sundry receipts of £135. On the other hand 
there is a decrease from parcels of £16, and from transfer fees of £5. 
That makes a net total increase in the half-year of £573. The 
expenditure, on the other hand, shows an increase on maintenance 
of £25, in traffic expenses of £104, in general charges ‘of £122, 
in law charges of £1, and in rates and taxes of £67. The decrease 
in locomotive expenses has been £2, and carriage repairs have 
been £80 less, leaving a net increased expenditure of £237. The 
various increases are very small, as you see, and in the tratlic and general 
charges they arise mostly from special circumstances. One of the special 
charges is insurance against compensation for accidents. We have 
increased receipts of £573 and increased expenses of £237, leaving us net 
£336. Then, this half-year the interest on an increased number of 
debentures has to be met, as well as an increase in dividend on the balance 
of the firat Preference shares that we issued. The increased interest on 
Debentures is £931, and the increased dividend on the Five per Cent. 
Preference shares is £1,345. That makes an increased amount that we 
have to pay of £2,276, Against that we have increased interest of £2,133. 
We carry forward an increased balance of £103. There is one very 
satisfactory feature in the past half-year’s working, or, in fact, for several 
half-years—that is, the steady, though slow, increase in the average number 
of passengers carried by the trains. It is most important on every rail- 
way to fill up the trains and to have as little dead weight as possible. I 
doubt very much if there is any railway that can show in proportion to its 
carrying capacity so large a proportion of passengers as we can. Our seating 
capacity for a carriage is 96, and we have carried an average number this half- 
year of nearly 4740 —nearly 474. When you consider the empty trains you 
run in many parta of the day, and that you have got the average number of 
passengers up to 473, I think you will consider that that is very good. In the 
corresponding period of last year the average number carried was only 461. 
Our receipts per train mile have increased from 7e. 44d. to nearly 7s. 641. 

Our receipts per passenger were 1:90d. in 1898, and this year they have 
been 1°91d., which is a slight increase, but there is not much room for 
improvement there. The total working expenses are decreased from 
56:67 per cent. last year to 56°36 per cent. this year. They go steadily 
down, I am happy to eay, and this speaks voluines for the officers of the 
company and their management. The expenses per train mile have 
increased from 1s. 5:92d. to 1s. 4°17d. The locomotive charges remain at 
exactly the same per centage as before, and the traffic expenses are about 

the same. There is a general increase with respect to the passengers 
carried in every division. We carry passengera at varying fares, from 
ld. to d., and there is a steady increase in all those fares, showing 
that it is not at one time of day, or on any portion of the line, 
but tbat the increase is a steady one all over the railway and at all hours. 
As soon as this meeting is over we propose to have a special meeting for 
turning both classes of the Preference shares into Preference stock. 
They are all fully paid up. At the next meeting, or at some meeting tbat 
we shall hold in the interim, we shall probably ask you to convert the 
226,000 Ordinary shares, as they will all be paid up very shortly. The 
last instalment on them is due to-day. With regard to the dividend 
on the Five per Cent. Preference shares that were issued in 1896, we had 
arranged all about the opening of this extension line, which was to be 
much sooner than it will now be; and we had arranged our finances and 
our dividend on this capital accordingly. We were, however, compelled to 
keep up the church (St. Mary Woolnoth), and as that was owing to the 
action of Parliament, they said to us, You may pay the first year's dividend 
on those shares out of capital." The dividend on those shares, therefore, 
for this half year and next will be carried to capital account. I hope that 
long before we have to meet the dividend on these shares we shall have a 
large increase in our traffic, which will enable us to do so. 


Mr. CHARLES SEYMOUR GRENFELL seconded the motion. 


Mr. JAMES DRAKE remarked that the Company had been a succeaa 
from the beginning—a fact which he attributed to the great ability of the 
Board, the general manager and the secretary. Having expressed regret 
at the competition (to which the Chairman had referred) of the County 
Council, he said that he had been gratified to hear of the progress that 
was being made with the extensions, which he hoped would prove bene- 
ficial to the Company. 

A brief discussion ensued, and 

The CHAIRMAN, in reply, stated that the lighting of the carriages 
had always been a matter of ditliculty, but their engineer had assured him 
that with the completion of the extension, arrangements would be adopted 
by which a steady light would always be secured. He believed that the 
want of ventilation in the carriages was only noticeable occasionally, and 
that in the morning or evening, at times when the trains were over- 
crowded. Ordinarily, there was adequate ventilation. 

The report was then unanimously adopted, and resolutions approving 
the dividends recommended in the report were afterwards passed. 

The meeting was then made special, when 

The CHAIRMAN proposed resolutions in effect for converting into 
Preference stocks the existing Five per Cent. Perpetual Preference shares, 
Nos. 1 áo 15,000, and Nos. 15,001 to 35,000. 

ut GRENFELL seconded the resolutions, which were unanimously 
carried. 

A cordial vote of thanks was afterwards passed to the Chairman, 
Directors, secretary, manager and staff. 


The CHAIRMAN acknowledged the vote, and the meeting then separated 
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Central London Railway Co. 


The eighth ordinary general meeting of this Company was held on 
Wednesday. The Chairman (Sir Henry OAKLEY), in moving the adoption 
of the report, said that their total expenditure now amounted to 
£2,841,985. They were nearing so rapidly the end of their work that it 
would be necessary to make a final call upon the shareholders, This would 
be made on Sept. l. The nature of the work rendered it unavoidably 
slow, but everything had gone on very satisfactorily, and several members 
of the Board had the pleasure only last week of traversing from one end 
of the railway to the other over the permanent rails, showing that they 
were really reaching the end of their work. At the Mansion House every- 
thing underground has teen happily accomplished. The large area lying 
between the Bank and the Exchange and the Mansion House has been 
excavated ; the whole of the roadway there was supported by a 
steel roof, and the shafts to reach the lower station were completed. 
The larger tunnels for the station were also finished, so that 
what they might term the substantial fabric of the undertaking at that 
point had passed all chance of danger or further difficulty. On their 
journey the other day, from end to end of the system, they found the 
atmosphere really enjoyable ; in fact, far more pleasant than the upper 
surface. There was ample ventilation, and those who had been at work 
below for months told him that it was in the same good state all the year 
round. At Shepherd’s Bush the works had gone on exceedingly well. The 
whole of the large buildings were finished, the boilers were fixed, the 
dynamos, the engines and motors were fast approaching completion. 
Eighteen out of the twenty-eight motors were ready, the electric fittings 
were advancing, and all the necessary cables were in hand and on the epot. 
The carriages would be delivered in good time, so that as soon as their 
machinery was ready the carringes would be in their possession. They 
would be commodious and roomy, and illuminated electrically. 
As to the means of getting access to their stations, these could only be 
reached by lifts, and the engineers had arranged that at the Mansion House, 
for example. there should be five lifts, each capable of carrying about 100 
people, so that, assuming a train of 400 or 590 people arriving at the 
Mansion House, they could all be elevated to the surface and the lifts 
returned to the next train in less than a couple of minutes. They thought, 
therefore, as far as ingresa and egress were concerned, that their arrange- 
ments were such that they would tempt the public to travel by the line. 
The stations were possibly the least forward, because they could not attack 
them until the main underground work was completed, but all of them 
were in progress. 'lheir Bill for extension of time, &c., was passed without 
opposition, The report and accounts were then adopted, and the payment 
of interest at the rate of 3 per cent. per annum on the paid-up capital was 
approved, 


Edison and Swan United Electric Light Co. (Limited). 


The sixteenth ordinary general meeting was held on Friday, at Cannon- 
street Hotel, Mr. JAMES Staats Fornes (chairman) presiding. 

The SECRETARY (Mr. H. Charles Gover) having read the notios 
calling the meeting, 

The CHAIRMAN said: I have very little to say to-day. Those of you 
who have attended our meetings from time to time have learned by now, I 
imagine, the importance in this Company of acertain amount of reticence. 
We are surrounded by extremely keen competitors and there is no parti- 
cular reason why we should reveal more than will satisfy the proprietors, 
and even in doing that we must take care not to say things which may 
prejudice our common interests. The report, which is in the same form 
as usual, is very brief. You will see that the profit and loas account for 
the year—this being one of those companies in which the year ends on 
June 30th—is £44,792, and that, after providing for the interest on the 
debenture stock, there is a balanco of £33,607 available for distri- 
bution. Out of that we have already given you an interim dividend 
at the rate of 6 per cent. for the December half-year, and we 
propose, with your permission, to repeat the dose for the second 
hali-year, thus making the dividend for the twelve months 6 per 
cent., and to carry forward £10,598, which is somewhat less than in 
the corresponding period of last year. During the year we have issued 
£150,000 Four per Cent. Debenture stock, which was fully subscribed. 
The fact of that having been done and of our having bad the money, or 
most of it, at all events, during the past half-year involves, of course, the 
consequence of the interest account being swollen, and explains the 
difference between the balance carried forward at the end of the preceding 
year and the diminished amount in the present year. That is 
really the substance of the whole thing. The profit and loss account 
is very simple and easy to follow. The chief item—the one that 
gives most anxiety, is that of stock in hand, which, on July 1, 1898, was 
£148,110, and at the close of the period under review stood at £160,000, 
an increase of £12,000. That is a large amount to look at. It is 
represented by lamps, fittings, and a yariety of appurtenances spread over 
many places in London and the provinces, in fact wherever we have depots 
and carry on business, Although, in the aggregate, it is a large sum 
of money, it is, in many places, only a moderate amount,—not more than 
the necessities of the business requires in every town where we have a store 
or shop, if one may talk of such things as shops. You have only to go round 
to our dept in Queen Victoria-street to see what a stock we require—-the 
elezincies of the patterns, the seductiveness of the lamp—and, of course, 
all this means a lot of money locked up. But we have no misgivings as to 
its being fully up to the value placed on it, because we depreciate it year 
by year, and I have no doubt that, if judiciously realised, there would be no 
loss on the stock, but probably some profit on the book value of it. There- 
fore it is not an item which need to cause much anxiety to the shareholders. 
Then come the items of expenses for carrying on the business—wages, 
purchases, &e. We have, naturally, to buy large quantities of raw material, 


and turn that into a variety of things—lamps, fittings, holdera, and so on. 
All that means wages and establishment charges, and then there are the 
directors’ fees, rent of offices, and all the other burdens thrown on 
companies by that part of the machinery of a public company. Then 
comes depreciation on plant, which completes the list of iteins on the 
debtor aide. On the other side we have, first, the fact that we have sold 
£211.440 worth of lamps and fittings, and we have ala» had the benefit 
from moneys lying on deposit, or otherwise, to the extent of £2,897, 
From these two items, amounting together to upwards of £241,002, 
have to be deducted the costa on the other side, including depreciations 
on plant—a considerable sum of £9,563—and then you get the balance. 
It comes to this: we are enabled to recommend a dividend at the rate of 
6 per cent. for the year, and to carry forward what I have already 
told you, namely, £10,000 odd. I do not know whether anyone is 
sufficiently interested in this document to wish for enlightenment 
on the various points of it, but I may say that I shall be happy 
to answer any questions if anybody is curious about anything, provided 
that the answer would not involve the danger 1 have referred to of revealing 
too fully, for the benefit of others, thinga which arein themselves important 
to the shareholders. If you look at the statement showing the proposed 
Appropriation you will see how matters stand in another form. We have 
already made payments on the debenture stock for the six months ende! 
Dec. 31, and also an interim dividend. We suggest to-day to appropria‘e 
£11,504 to the payment of a dividend for the second half of the year, and 
to carry forward £10,599. With these few remarks I will move— 

“That the report and accounts for the year ended June 30, 1809, he 
received and adopted.” 

The Earl of LICHFIELD seconded the resolution, which was carried 
unanimously. 

The CHAIRMAN next proposed— 


“That a dividend be and is herchy declared on the A shares of the 
fompany, at the rate of 6 per cent. per annum in respect of the six months 
ending June 30, 1899; making, with the interim dividend paid on 
Foubruary 24, 1899, 6 per cent. on the A share capital of the Company 
as now puid up, in respect of the year ending June 30, 1899.” 

The Earl of LICHFIELD seconded, and the resolution was agreed to. 

The CHAIRMAN : The next business is the re-election of the retiring 
Director, who, this year, is Mr. J. W. Swan, F.R.S., whose name is 
identitied with the Company as one of its founders, in conjunction 
with Mr. Edison, a great scientific discoverer. Those are two 
interesting names to have in combination. Mr. Swan, uphappilx, 
is not xo well as we could wish him to be. If he had been here he would 
have told you something that it is useful for you to know, and, perhaps, 
the public also. He has delegated me to do so for him. Well, Mr. 
Swan has devoted an immense amount of time in his own laboratory to 
the study and improvement of the lamp. Of course, a man with his 
great expert and scientific attainments has opportunities of collecting the 
opinions of scientific men connected with electricity and such delicate 
mechanism as we have to deal with, not only in Great Britain but ia 
America and on the continent of Europe, and that makes him a very 
desirable aid to oute Company. Mr. Swan wishes me to say that 
his opinion at this moment is that the lamp made at our works 
at Ponders End is the best electrical lamp in tho world. He has 
contrasted it with every kind of lamp made, and that is his con- 
viction — that we keep pace with improveinents—and although our lamp 
may be a little dearer than lamps of less merit, yet, in the long run, 
the best thing is the cheapest. Of course, the tendency of competition is 
to bring down prices, and our average price per lamp during the past year 


has been less than the average price during preceding years, 
which was natural enough. What we want is a multiplication in 
number. The fixed expenses of a business like this are a standing 


quantity and depend, proportionately, on the number of articles 
you turn out and sell. If you turn out a limited number, the ratio 
of proportion is much higher than if you turn out a greater number. 
This lamp business is extending rapidly, but there is a great deal 
of ompetition in it, and we find that people who leave us experimentally 
and buy German lamps, or lamps of other makers, invariably come back 
after a time and are quite satisfied to pay 2d. or 24d. a lamp more than 
they have paid for an article which was less valuable owing to its shorter 
life or from some other cause. There could be no doubt that an old- 
established and reputable firm, who sold the best article, was sure of sur- 
viving. and the ambition of the Board was to maintain such a position for 
this Company, backed up by an authority so great as Mr. Swan aud the 
well-trained and experienced staff of scientific adjuncts at our factories. 
I now beg to move the re-election of Mr. Swan, 

Mr. DEED seconded the motion, and it was unanimously agreed to. 

The auditors, Mesars. Welton, Jones and Co., having been reappointed, 

Mr. J. WILSON proposed a vote of thanks to the Chairman and the 
Directors, which was duly seconded and carried. 

The CHAIRMAN, in reply, said: I am sure my colleagues join me in 
thanking you all for this mark of your renewed confidence. It ia a source 
of great satisfaction to feel that we have the shareholders behind us. and 
are ready at all times to give us their support in trving circumstances. 
Before sitting down I ought to allude to our indebtedness to the otticers 
of the Company. We happen to havea most admirable secretary, who, 
if he has one failing, it is perhaps that of throwing too much heart into 
his duties. Then we have an indefatigable manager in Mr. Coote, and I 
must also mention the accountant, a very important gentleman, who has 
to deal with millions of entries. Last, but not least, there are the 
gentlemen in charge of the factories, and who have the supervision of 
establishments where there are carried on some of the most delicate 
scientific processes that are known. One of these, Mr. Gimingham, has 
the charge of the London factury, and the other, Mr. Spiller, of the factory 
in the north; also, Mr. Proctor, the superintendent of the fittings 
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department. Weare under great obligations to these gentlemen for the 
ungrudging way in which they devote their high scientific attainments to 
the welfare of the Company. 

The proceedings then terminated. 


Edmundson's Electricity Corporation (Limited). 


The second ordinary general meeting of this Company was held on 
Friday last, Mr. Jons R. WIOHAu, J. P., presiding. 

The CHAIRMAN said: Gentlemen, during the past year we have 
completed nine important stations, viz., Folkestone, Winchester, Woolwich, 
Bromley (Kent), High Wycombe, Salisbury, Newmarket, Ventuor and 
Chislehurst. Most of these have been working long enough to 
enable us to form an estimate of the results we may expect. At 
Folkestone a fair dividend is assured upon the first year's working— 
a result that has scarcely ever been obtained on any electric 
lighting station. In most of the other towns the demand for electric 
energy has been very satisfactory, and all the stations promise to 
give fair interest upon the capital invested within a very reasonable 
time. During the present year several other stations will be completed 
and ready for working, including one for Guernsey. On the last occasion 
of meeting you I intimated that we would have to raise further capital. 
This we have done by the issue of debenture stock for £75,000, which was 
offered in the first place to our shareholders, and I am glad to say was 
largely subscribed for by them. The Directors now propose to issue the 
remainder of the authorised ordinary share capital. The amount already 
issued is £155,700, and it is proposed at once to issue the balance of 
£47,000. The shares of the Company are now quoted at a premium of 
158., which is equal to about 10 per cent. premium ex. div., while it is 
proposed to offer this fresh capital to the present shareholders at par. 

Mr. T. B. POWELL asked the Directors whether they had taken into 
consideration the question of electric traction, as one of the electric traction 
companies had gone in for electric lighting. 

The CHAIRMAN said this subject had not escaped the attention of the 
Directora, but they had not formally taken it up with the view of carrying 
itout. Many things had to be considered. and there was the question of 
eapital which would require to be very large. 

Mr. FRANCIS E. GRIPPER, in reply to further commenta, said local 
authorities had an idea that electric lighting was very prolitable, and there 
was a tendency for them to seek powers to carry out the work themselves. 
Most of the local authorities, however, found it difficult to make small 
stations pay, and he believed, with scarcely any exception no local authority 
had ever made ita station pay in the first year. However, the Company, 
with all the stations they had had running during the past six months, had 
not only paid working expenses, but had also secured a small balance 
towards profit, and after the first half-year these profits continued to 
augment. The Company did not confine itself to one particular method in 
regard to work for local authorities. It entered into arrangements with 
municipalities on certain terms, taking a lease from the local authorities for 
a certain number of years. 

The report was adopted, and dividends of 6 per cent. upon the Ordinary 
shares for the year ended March 31 last, and of 1 per cent. (being the 
balance of dividend unpaid on the Ordinary shares for the year ended 
March 51, 1898) were approved. 


Nernst Lamp (Limited). 


A meeting of this Company was held on Friday last, Mr. C. WANKLYN 
presiding. 

The CHAIRMAN, in moving the adoption of the report, said probably 
some of the shareholders thought the Board had unnecessarily delayed 
what he might call the proposed coup de grace, because if the resolutions 
to Le submitted were carried, this Company's existence would come to an 
tnd. The purpose for which it was incorporated was fulfilled when, in 

February last, the new Nernst company was formed. Since then 

negotiations had been going on with the original vendors Prof. Nernst 

and his friends—with a view to obtaining certain additional advantages 
for the new company. The negotiations had not yet been concluded, and, 
as it was considered advisable to secure as speedy a division of the assets 
of this Company as possible, it was proposed that 21,500 of its Ordinary 
shares shculd be held in reserve, in case they were able to come to some 
arrangement with Prof. Nernst and othera. The object of the negotiations 
was to obtain the royalty rights on the English business for the new 
company, in the hope that that might eventually lead to the acquisition of 
the English business iteelf. 
In reply to remarks by Mr. Oppenheimer, the CHAIRMAN said that 
there could be no question that, if the royalty rights were acquired, 
the position of the new company would be greatly improved. The new 
company would provide the cash payment, in the event of an arrangement 
being arrived at, and the shares belonging to this Company proposed to be 
held in reserve, would provide the share portion of the purchase consider- 
ation. The royalty rights were 10 per cent. on the gross English business, 
no matter whether the lamps were made here or in Germany. If they 
could assist the new company to get those rights they, as large holders in 
the company, would benefit. 

The motion for the adoption of the report was agreed to, and authority 
was given to the Directors to allot to themselves, or their nominees, 4,500 
fully-paid Ordinary shares in the Nernst Electric Light (Limited), of 
which 1,000 shares would be allocated to purposes other than that of the 
remuneration of the board. 

Resolutions were also carried (1) confirming the allotment of 21,500 
Ordinary shares in the Nernst Electric Light (Limited) to the chairman 
of this company on trust, to be used in elfectuating the negotiations now 
pending with Professor Nernst and others; and (2) for winding up the 
compapy voluntarily, $ 
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Anglo-American Telegraph Co. (Limited). 


The report of the directora of this company for the half-year to June 30, 
states that the total receipts (including £588. 3s. 7d. brought forward) 
amounted to £202,728. 7s. bd. The traffic receipts show an increase of 
£255 compared with the half-year to June 30,1898. The total expenses, 
including repair of cables, &c., amounted to £61,027. 4s. 5d., a decrease of 
£589. 2s. Id. compared with the corresponding period of 1898. The 
directors have, before declaring the net profits, set apart £12,000 to the 
renewal fund, leaving £129,701. Is. 2d. One quarterly interim dividend of 
15s. per cent. on the Ordinary stock, and of £1. 10s. per cent. on the 
Preferred stock, was paid on May 1, absorbing £52,500, and 4 second 
quarterly dividend of 15s. per cent. on the Ordinary and £1. 10s. per cent. 
on the Preferred stock, ainounting to £52,500, will be paid on August 1. 
£24,701. 3s. 2d. will be carried forward. 

The cables and land lines of the company are in good working order. 


National Telephone Co. (Limited). 


The report of the directora for the half-year ended June 30 states that 
the income accrued in respect of the business of the half-year amounts to 
£602,146. 3s. 6d. compared with £538,959. 1s. 6d. for the corresponding 
period of 1898, an increase of £63,187. 23. The working expenses amount 
to £332,257. ls. ld., compared with £303,101. 6s. 10d., an increase of 
£29,155. 14s. 5d. The net result (after deducting Post Office royalties, 
£58,859. 17s. 3d.) is a profit balance of £211,029. 5s. 2d. compared with 
£186,184. 8s. 11d., an increase of £24,844. 163.3d. The rentals carried forward 
for unexpired terms of running contracts amount to £651,741. 5s., compared 
with £565,620. 5s. 4d., an increase of £86,120. 193. 81. Out of the avail- 
able balance of £178,963. 7s. 9d. the Board recommend the payment of a 
dividend at the rate of 6 per cent. per annum (less tax) on the Firat and 
Second Preference ehares, 5 per cent. per annum (leas tax) on the Third 
Preference shares, and 6 per cent. per annum (free of tax) on the Ordinary 
shares. The Board also propose to transfer £60,000 to reserve, and to 
carry forward £5,213, 78. 9d. 

The sum of £372,329. 58. 5d. has been expended on capital account 
during the half-year in the erection of 10,479 additional exchange and 
private lines, and in the construction of underground lines. The rapid 
and continuous growth of the Company’s business already established in 
the great commercial centres of the kingdom, and the possible expansion 
of telephony predicted to follow the initiation of the new policy of the 
Government, raises the question of additional capital somewhat earlier 
than appeared to be necessary until recent developments have made it 
possible to act upon a reasonable forecast of the future. Tho Board have 
therefore determined to submit the matter to the proprietors at the forth- 
coming general meeting, and will then propose a resolution on the subject. 


City of London Electric Lighting Co. (Limited). 


The half yearly-report of the directora of this company (the issue of 
which has been deferred until the Select Committee of the House of Lords 
had given their decision on the provisional order for empowering the 
Charing Cross and Strand Electricity Supply Corporation (Limited) to 
supply electric energy in the City of London in competition with the City 
coinpany) records the directora' regret that this competing order has been 
confirmed. The directors have, therefore, been compelled to reduce the 
company’s charges for electric energy to no higher prices than are scheduled 
in the Charing Cross Company's provisional order. "This must have a very 
serious effect on this company's revenue, and the directors hope that the 
increase of customers will gradually mitigate the seriousness of the 
reductions. 

In view of the entire alteration of the position which has been brought 
about by the passing of the competing order, the directors announce 
their intention of seriously considering the question of exteuding the 
company's area of supply in various directione. The demand for electricity 
in other districts would employ the company's machinery during the times 
when it is now idle owing to the restricted demand in the City, and the 
company would consequently be enabled to charge lower rates than are 
now being charged in the Strand and other districts, and which would still 
proveremunerative. "The directors propose alao to apply to Parliament for 
&n Act to relieve the company of the obligations imposed by the Act of 
1€93 as to depreciation and reserve funds, imposing in lieu thereof no 
larger obligations than are imposed on other companies which have to 
keep their accounts in the form prescribed by the Board of Trade. 

The directors have decided that it is inadvisable to declare an interim 
dividend for the six months to 30th June last on the Ordinary shares, 

The following tables show the number of. customers and lamps 
connected (after allowing for disconnections on account of removals, &c.), 
for the periods from 1893 to 1899 :— 


Dec. 51, Dec. 31, Dec. 531, Dec. 51, Dec. 51, Dec. 51, July 19, 
1895. 1894, 1895. 1896. 1897. 1898.  1899.* 


No. of custo- 
„ 1,080 2,740 4,230 5303 6,322 7,863 


7,414 


l 

connected .. 65,341 135,460 195.517 217,785 296,012 355,825 390,808 

* The corresponding figures on 20th July, 1898, were 6,715 customers 
and 323,868 lamps. | 
On 19th July, 1899, there were in addition 18,432 lamps awaiting connec- 
tion, on completion of the consumers’ wiring, &c. 

(A full report of the speech of Mr. Balfour Browne, on behalf of the City 
Company, and in opposition to the confirmation of the Charing Cross 
Order, accompanies the report, and forms an interesting statement of the 
City Company's position in this matter.) 
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Waterloo and City Railway Co. 


The directors’ report for the half-year ended June 30 states that the 
capital account shows a total outlay of £566,134. 16s. 10d. at Juno 30 last. 
The further estimated expenditure of £56,000 is amply provided for by the 
capital powers of the company. The gross receipts of the line amounted 
to £135,114. 148. 2d. From this the London and South Western Co. have 
retained £4,690. 13s. 4d. in respect of working expenses, leaving 
£8,424. Oa. 10d. payable by them in order to provide, under the agreement 
of March, 1894, for a dividend at the rate of 3 per cent. per annum on the 
company's Ordinary and borrowed capital, payable on August 12. 

The number of passengers carried during the past six months was 
1,715,825, exclusive of season ticket holders, who numbered 747 at 
June 30. Good progress has been made by the Central London Railway 
Co. with the subways and approaches at the Mansion House and Royal 
Exchange, and these are expected to be completed by the end of the year. 
Satisfactory arrangements have been made with the London and South- 
Western Railway Co. with respect to the powers which that company is 
seeking in their Bill in Parliament over the company's property. 


Liverpool Overhead Railway Co. 


The report of the directors for the half-year to June 30 states that 
the gross revenue receipts amounted to £36,683. 12s. 6d., and the work- 
ing expenses to £24,924. 5s. 8d., leaving £11,759. 6s. 10d. The number 
of passengers carried during the period was 4,475,279, against 4,472,941 
in the same period last year. The increase in the number of passengers 
carried was, therefore, 2,538, but there was a decrease in the receipts of 
£946, mainly due to the extension of the time during which work men’s 
return tickets are available, and to a decrease in the number of firat-class 
passengera, caused by the competition of the electric tramways of the 
Corporation. 

The Bill previously sanctioned by the shareholders for the equipment 
and working of the Waterloo and Great Crosby tramways has passed 
both Houses of Parliament, and now awaits Royal assent. The work is 
being proceeded with. 

After deducting interest on mortgage debentures (£3,400), and adding 
balance forward from 1898 (£4,586. 1s. 5d.) £12,945. 8s. 3d. is available 
for dividend, out of which the directora recommend the declaration of 
dividends of 5 per cent. per annum on the Preference and 24 per cent. per 
annum on the Ordinary shares (less tax), payable on and after 17th inst., 
leaving £4,320. 88. dd. to be carried forward. 


BLACKPOOL AND FLEETWOOD TRAMROAD CO.—The report of the 
directors for the half-year ended June 30 states that, including the sum 
brought forward, the balance of profit, after providing for debenture 
interest, is £4,317. 158. 4d., and the directors recommend a dividend at 
the rate of £6 per cent. per annum, absorbing £3,927. 5s. 9d., leaving 
£390. 9s. 9d. to be carried forward. The number of passengers carried 
during the half-year was 620,897, the gross receipts £9,991. 178. 3d. The 
number of passengers carried and the gross earnings for the half-year 
(winter season) have come up to the expectation of the directors. The 
additions sanctioned at the last half-yearly meeting to the rolling stock, 
generating plant and car sheds have been completed. 


GREAT NORTHERN AND CITY RAILWAY CO.—A meeting of thia 
company was held on Tuesday, under the presidency of Sir Charles 
Scotter. The chairman said that the progress of the works was in every 
way satisfactory. 

HOBART ELECTRIC TRAMWAY CO. (LIMITED).—The directors' report 
for 1898, submitted at the meeting on the 19th ult., stated that the year's 
revenue amounted to £12,725, against £12,380 in 1897, an increase of 
£545, while the working expenses amounted in 1898 to £8,940, against 
£8,855 in the previous year, an increase of £87. After payment of deben- 
ture interest, &c., there was a loss of £90, repairs to rolling stock having 
been very heavy during the year. 


METROPOLITAN RAILWAY CO.—At the half-yearly meeting of this 
Company, the chairman (Mr. John Bell) said their engineer (Sir J. Wolfe 
Barry) had told them that in two months’ time the electric traction 
experiment would be made. He did not, however, want them to be led 
away with the idea that in two months’ time they were going to supersede 
steam by electric traction. It was an experiment, and that it would 
succeed eventually he was satisfied. When they got electric traction he 
was certain that with due care they should have a better motive power, a 
more economical motive power, and that their railway would be the one 
in the country which would reap the greatest advantage from the chauge. 


METROPOLITAN DISTRICT RAILWAY CO.— The report of the directors 
of this company refera to the experiments in electrie traction being 
couducted hy Sir John Wolfe Barry and Sir W. H. Preece, on behalf of the 
Metropolitan and Metropolitan District Companies. A Bill of the 
Brompton and Piccadilly Circus Railway Co. (an electric line), now in 
Parliament, provides for effecting à junction at South Kensington with the 
main line of the Distriet Company. 


OSWESTRY ELECTRIC LIGHTING AND POWER CO. (LIMITED).—At a 


meetiug ef this company the sale of the undertaking to the Oswestry 
Corporation was confirmed. 


SUBMARINE CABLES TRUST. —At an extraordinary general meeting of 
the certificate holders, on Friday, a resolution was passed, on the motion 
of the Marquis of Tweeddale, seconded by Mr. J. 


M j : LM Denison- Pender, 
appointing Mr. Clement Sneyd Colvin, C. S. I., a trustee. 


. ments and improvements in electrical and genera] engineerings 


NEW COMPANIES, STATUTORY RETURNS, &. 


— 

BROWETT, LINDLEY AND CO. (LIMITED). — This company was 
registered on July 28, with a capital of £120,000, in £1 shares, to acquire 
the business carried on by Browett, Lindley and Co. (Limited) (ineor- 
porated in 1890), and to carry on the business of mechanical, electrical and 
water supply engineers, machinists, tool makers, millwrights, ete. The 
first directors are W. R. Goulty, T. Browett, H. Lindley, F. C. Gibbons, 
and W. Stead. 

ELECTRICAL CASTINGS AND FITTINGS AND ENGINEERING co. 
(LIMITED). —This company was registered on July 27, with a capital of 
£30,000, in £1 shares, to carry on the business of electrical and general 
engineers, electrical fittings and apparatus manufacturers, machiniste, 
metal workers, suppliers of electricity for light, power and other purposes, 
etc., and to adopt an agreement with Mr. J. Hardie McLean. The sub- 
scribers are J. Hardie McLean (engineer), R. Willcock, F. H. Nalder 
(engineer), E. Thompson (electrical engineer), H. Bevis (electrical engineer}, 
J. P. Hitchcock (engineer), and A. E. Riddett. The first directors are 
Thomas Parker, J. P., Ald. Robert Buckell, M. A., and J. Hardie McLein, 
M.I.E.E., who will act as managing director. 


ELECTRIC LIGHT RAILWAYS (LIMITED).—This company was rigistered 
on July 24 as a company limited by guarantee, having 20 members, to 
promote, construct, maintain and work any railways, light railways, 
tramways, or auxiliary railways, and to carry on the business of electrical 
and mechanical engineers, telegraph and telephone manufacturers, &c. 
The subscribers (each liable for £5) are W. T. T. Goatley, J. Battam, 
W. A. Davies, W. S. Sargeant, T. Hutchinson, A. F. May, A. Blyth, S. H. 
Doubleday, N. Caunter, and G. Cuddon. All other members are liable for 
£50 each in the event of winding up. 


QUEEN'S DOCK ELECTRIC WORKS (LIMITED). — This company was 
registered on July 27, witha capital of £5,000, in £1 shares (2,000 Prefer- 
ence),to acquire and carry on the business carried on by the Globe Ele:trical 
Co. at Liverpool and Belfast, and to carry on the business of electricians, 
electrical engineers, suppliers of electricity, &c. The subscribers are P. J. 
Pakeman, H. M. Cordrey, A. W. Read, J. R. Pakeman, J. E. Simister, R. 
B. Cannings and E. Smith. 

RENEWABLE ELECTRIC LAMP CO. (LIMITED). — This company was 
registered on July 29, with a capital of £150,000, in £1 shares (50,000 Six 
per Cent. Cumulative Preference), to carry on the business of manufac- 
turers, renewers and repairers of, and dealers in, lamps, wires aud lines of 
all kinds ; electricians, mechanical engineera, suppliers of electricity for the 
purposes of light, heat and motive power, manufacturers of electrical appi- 
ratus and fittings, & 2. The subscribers are : —H. E. Kershaw, J. Atherton, 
C. Howard, electrical engineer ; F. J. W. Leslie, A. W. W. Miller, M. F. 
Armatrong, and J. Spencer. 


SOUTHERN ELECTRICAL INSTALLATION AND WIRING CO. (LIMITED). 
—This company was registered on July 27, with a capital of £10,000, in £1 
shares (2,500 Preference), to acquire the businesses carried on at Hastings 
as Bruce and Co. and F. Wordley respectively, and to carry on the business 
of electrical apparatus manufacturers, suppliers of electricity for light, 
heat, motive power, telephone and telegraph constructors, &c. 


. STURTEVANT ENGINEERING CO. (LIMITED).— This company was 
registered on July 24, with a capital of £60.000, in £1 shares, to ac juire 
and take over the business of engineers, merchants and manufacturers, 
now carried on by Mr. G. A. Mower, under the style of the Sturtevant 
Engineering Co., and to carry on the business of mechanical and electrical 
engineers, merchants and manufacturers of machinery, tool makera, metal 
workers, boiler makers, &c. The first directors are George A. Mower, 
William J. P. Moore, and Charles A. Knight. 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 31 per cent. (since July 13, 1899). Price of 
silver 27jd. per oz. (Aug. 3). Console (28 per cent.) 105$— 105i for 
money, 1054—1064 for account; 23 per cent. 1011—102f (Aug. 5. 
Stock Exchange Settling Days: Consols, Aug. 50 to Sept. 1; Stocks and 
Shares Continuation Days, Aug. 14 and 29; Ticket Days, Aug. 15 and 50: 
Pay Days, Aug. 16 and 31; Mining Share Carry over Days, Aug. 12 
and 28. 


—— 


BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY OO. (LIMITED. 
The directors of this company have declared an interim dividend ou the 
shares at the rate of 44 per cent. per annum, less tax, for the half-year 
ended June 30, payable Aug 15. 

BROWETT, LINDLEY AND co. (LIMITED).—Applications for £50,020, 
in £1 Ordinary, and £50,000 in £1 Six per Cent. Cumulative Preference 
shares in this company were invited during the week. 


OITY OF LONDON ELECTRIC LIGHTING CO. (LIMITED).—The warrants 
for the pay meut of the interim dividend for the balf-year ended 30th June 
on the Six per Cent. Cumulative Preference shares have been posted. 


ELECTRICAL CASTINGS AND ENGINEERING CO. (LIMITED).—4À pros- 
pectus is issued inviting applications for Ordinary shares in this company. 
which has been formed with a capital of £30,000. in £1 shares. The 
directors include Mr. Thomas Parker, Alderman R. Buckell, of Oxford, Mr. 
J. P. Hitchcock, of Ealing, and the managing director is Mr. J. Har. lie 
McLean, late managing engincer to the Oxford Electric Co. The ottives 
of the company are situate at Wednesfield. The company is formed to 
earry on the business ot manufacturers of castings, forgings and apparatus 
for electrical work and for other purposes connected with new develop- 
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vendor and promoter of the company is Mr. J. Hardie McLean, who is well 
known as a mechanical and electrical engineer, and is a director and 
engineer of Mesers. W. Lucy and Co. (Limited), of Oxford. Mr. McLean 
has superintended the construction of electrical castings for street traction 
work for Dublin, Middlesbrough, Bradford, Liverpool, Cork, Coventry, 
Plymouth, Ashton-under-Lyne, Dudley, Stoyrbridge, Bolton, Norwich and 
Giant’s Causeway, and, in addition to installations for private customers, 
has carried out or is carrying out the public lighting of Morecambe Bay, 
Barking, Harrogate, Darwen, Aberdeen Harbour, &c. He has supplie4 
pillars for the public lighting of Manchester, Chester, Oxford, Bootle, 
Ventnor, High Wycombe, Llandudno, &c., and for many of the 
leading firms engaged in electrical work. The company acquires 
under the contracts freehold engineering works, offices and cottages 
at Wednesfield, near Wolverhampton. The total freehold land 
purchased in conjunction with the works amounts to about 6 acres, 
and the company acquires, under a tenancy agreement, a frontage of 
about 187 yards to the Wyrley and Essington branch of the Birming- 
ham Canal. The works have also the advantage of being connected 
with the Midland Railway by means of a siding, It is stated that the 
company will be able to make an almost immediate start in engineering 
business. The present issue provides a working capital of £8,000, which 
the directors consider sufficient for present purposes. The shares in the 
present issue are payable — 58. on application, 5s. on allotment, and the 
remaining 10s.as and when required. Copies of the prospectus and forms 
of application can be obtained from the Wolverhampton branch of the 
Metropolitan Bank; from Messre. Munns and Longden, 8, Old Jewry, 
London, E.C., and from the secretary, Mr. J. W. Maurice Adams, at the 
registered offices of the company, Wednesfield. 


HORSFALL DESTRUCTOR CO. (LIMITED). —The first batch of allotment 
letters for the recent issue has been posted. 


lished near London “capable of renewing 50,000 lamps per week." For 
the present the manufacture of the company's lamps are made under 
contract. The purchase consideration is £100,000, either in fully paid 
Ordinary shares, or casb, or partly cash and partly Ordinary shares. The 
list of applications closed yesterday (Thursday). 


ROCKHAMPTON (QUEENSLAND) GAS AND COKE CO, (LIMITED).—This 
company (who are also the owners of the electric supply works at Rock- 
1 has made an issue of £30,000 Four per Cent. Firat Mortgage 

ebentures. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
ordered 10,000 £1 fully-paid Vendors’ Ordinary shares and 10,00 £1 
fully-paid Six per cent. Cumulative Preference shares (Nos. 50,001 to 
60,000 in each case) of Chadburn's (Ship) Telegraph Co. (Limited) to be 
quoted in the official list. The committee has been asked to appoint a 
special settling-day in and grant a quotation to 20,000 Ordinary £10 
shares, 12,000 Non-Cumulative Five per Cent. Preference £10 shares and 
£250,000 Four and a-half per Cent. First Mortgage debentures of the 
British Columbia Electric Railway Co. (Limited). 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC ‘RECEIPTS. 


| | | 
No AGGREGATE. 
Line. | Week | B8 | In. , Ne 
ended or Dec. | I 
— — amonat! oe Dao. 
| 1899 £. £ | £ £ 
"Birmingham Tramways. July 29 | 4,505/+ 618 3 13,452 |+ 1,733 
Blackpool Corporation.. „ 27 8727 221| 17 8,870 |+ 2,555 
Blackpool and Fleetwood! ,, 29 1, 119 7 229 j + 2,494 


4 
Bradford Corporation { " F HE he 50 15,535 s 


LONDON ELECTRIC SUPPLY CORPORATION (LIMITED).—An iue 
dividend has been declared at the rate of 6 per cent. per annum on the *Bristol Trams & direl i 28 3,404 J 383 4 13.814 + 1488 
Preference shares for the half-year ended June 30. City & South Londen Re „ 30 958 — 36 5 47 00 ” 51 
METROPOLITAN ELECTRIC SUPPLY CO (LIMITED).—The transfer Dover Corporation "oh jj 29 253 + 49 17 3.367 " 
registers of this company will be closed from örd to 12th inst. inclusive, | Dublin United i m 2 B an oe ik: 
for payment of an interim dividend. *Glasgow Corporation. „ 29 | 8,148/+ 443] ... i " 
RENEWABLE ELECTRIC LAMP CO. (LIMITED).—This company, which Liverpool Corporation | 
has a capital of £150,000, in 50,000 6 per Cent. cumulative Preference Aigburgh Vale Route; ,, 22 746| ... 15, 7,244 v 
and 100,000 Ordinary shares of £1 each, has invited applications for the Dingle Route ......... » 22 ó2| ... 36 | 14,266 — 
whole of the Preference and Ordinary sharesat par. The company acquires Prince’s Park Route... „ 22 390 27| 9,689 i 
inventions for the manufacture of a new form of incandescent lamp, Smithdown Rd. Route, ,, 22 5934 .. | 2 1,026 x 
and for lamp renewals under letters patent No. 25,625 of 1897, and No. | Liverpool Overhead Rly.| „ 50 | 1,597|- 136 5 7,801 |- 430 
13,849 of 1899. On the board of directors is Mr. Henry E. Kershaw, who | *Sheffield Tramway .. „ 30 1, 468 4 511 30 38,715 |-- 8,875 
is described (of course, in error) as “chairman of the Electric Lighting | “South Staffs. Trams...... |» 28| 657/+ 12) 50 19221 |+ 830 


committee of Shoreditch.” It is announced that a factory is to be estab- | * Partly electrical. t Against one week less last year. 
a Ț 
ELECTRICAL COMPANIES’ SHARE LIST. 


BUSINESS DONE 


| PREVIOUS Prico RATE PER | 
PRESENT | — rm | 2 | NAME, WEEK'S PRICE | Wednesday, CENT. DIVIDEND DUE, |  DURING WEEK 
ANOUN. | SHARE. | DED. JULY 26. August 2. | YIELDED. | | ENDING AUGUST 2 
| 
TELE PHS. | 
GRA £ s. d. Highest | Lowest 
* African Direct Telegraph 4% Mort. Deb. (red) 109 104 100 104 8 16 11 | January and July .. ~ - 
Amazon Telegraph ........ ————— 8 4 8 a June and December.. ee | 
Do. 5 per Cent. Debentures = = =» = = = = -- 85 90 85 90 51! IL * * "e 
Anglo-American me d 62 65 61 81 5 7 11 | Feb., May, Aug., Nov. A | — 
Bo. Preferred .. .. „ xd| 114 115 113 114 6 6 3 7 " 111 118 
b —— 131 143 133 143 6 6 4 = 14 7“ 
Brazilian Submarine d amb unt oe 15 164 15 154 4 10 4 Mar., Jana, Oot., Dec. 15 5 15 
* Do. 5 per Cent. Debs. (2nd Series, 1906) — 108 112 108 112 4 9 3 | Juus and Decemh»* M A 
Commercial Cable Capital Stock! 188 19] 183 193 4 21 Jan,, Apr., July, Oct. à = 
* Do. 4per Cent. Debenture Stock .. = — - 104 106 104 106 815 6 e" " 105] 10 3 
Cuba Submarine Ordinary (Deferred) ....W.. 9 19 10 8 0 0 | February and August - — 
Do. Preference 10 per Cent: «= = = * 184 191 18% 19} 5. 4-T7 " 2 ja - 
Direct Spanish (Ordinary =» == == «=» = == == == -= = 4 b 4 5 4 0 O | April and Ostober 
Do. 10 per Cent, Cumulative Preference ... 94 19) 9} 10} 415 8 an $ 1)] 9] 
Do. 4 per Cent. Debent ure .. | 1037 107% 1011 107Z á 4 1 January and July . PA a 
Direct United States Cable | lii 12 111 12 5 6 1 | Jan. Apr., July, Oct - =a 
Direct West India Cable 44% Reg. Deb. (red) .. 100 103 10 103 . June and December. . - 
Eastern Ordinary. me — = .. —————— xd} 151 156 150 155 410 4 Jan., Apr., July, Oct. 153 [49 
Do. 8è per Cent. Pref. Stock ...—...... x! 99 103 93 102 8858 + $i 109 9) 
Do. 4 per Cent. Mort. Deb. Stock (red.) | 115 120 115 120 8 7 0 | May and Noremo»e: I I 
* Do. 5 per Cent, Debentures, 18999 xd 101 1C4 101 101 417 4 | February & Augas: «4 = 
Bastern Extension me == == =e == = ~s =— = pit | 14) 15 li! 15 413 4 | Jan., Apr., July, Oci. 1 14% 
4 per Cent. D&benture Jock wi... kd 113 121 114 19 8 7 3 | February & Augast - — 
* Do. 5 p. c. (Austin. Gov. Sub.) Deb. Id ocd(reg.) 9) 103 9) 103 417 4 | January and July — = - 
R ‘i $e) 105 10) 101 $07 .1 10 8 = - 
"Eastern and S. African 5 p.c. Mor. Deb.,1900(reg.) 9) 103 99 103 417 1 s z ox = 
Re 6mm am en em. 2 10 ) 103 101 103 417 1 2: p e — 
* Do. 4% Mortgage Debent ares, 1909 . xd 103 106 101 104 81611 | February & Auzast — - 
Do. 4% Mauritius Sub. Debs. (red.) 1027 105% 102% 106% 815 2 | May and Novemoer a 8 
Globe Telegraph and Trust — € 10} 111 103 11} 411 1 Jan., Apr., July, 02 103 103 
Do. 6 per Cent. Preferen o à 15 154 15 163 817 6 "n : 154 154 
Gt. Northern ot Copenhage nnn 30 32 20 81 4 0 8 | January and July .. 804 291 
Halifax & Bermuda Cable 44771st Mort. Deb. (red) 10) 103 100 103 E cr 8 He «à i 
ree 43 52 48 52 418 2 May and November at - 
London Platino-Brazillan 6 per Cent. Dəbs., 1904.) 10) 112 169 112 AEG March & September — — 
Pacific & European Tel. 4% Guar. Debs.(red) .. 103 106 103 106 815 68 | June and December 8 ion 
. ,, 7 8 7 5 0 O | Apell and Octobar., = - 
Submarine Cables Trud 13) 135 13) 135 49 7 « - - 
West African Telegraph me «= ~= 1... ...._.. | 2 34 24 34 49 8 December and July. — | - 
* Do, 6 per Cent. Debenture (red.) 100 103 10) 103 417 7 March & September - - 
West Coast of America gw | à 1 E 1 - os 2 — 
* Do. 4 per Cent. Debentu re | 101 104 101 104 8 16 11 | January and July - - 
West India and Panama 11 14 13 l — May and November 1! "à 
Do. 6 per Cent. lst Prelerenoca | 10% 10; 10$ " 5 11 6 " " 103 — 
Do. 6 per Cent. 2nd Preference e 84 94 S$ 9 6 6 3 » 875 = = 
* Do, 5 per Cent. Dəbəntares 2... æm.. 103 103 103 103 414 4 | January and July - * a! 
Western & Brazilian 4% Debenture SLR | 103 108 103 106 815 6 | June and December 4 = 
100 105 100 106 614 3 | March & September - - 
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ELECTRICAL VONIE SHARE LIST. 
| AMOUNT Lage RATE PER BUSINESS Donn 
aur OP | T | NAME, WIE. 9 PRION |Wednosday, CENT. DIVIDEND DUW | DURING WII 
| SHARE. E | JULY 20. axe: 2 ED. BSNDINQ Avoost 2. 
TELEPHONES, & 1. d. Highest | Lowest 
44,000 p^ i Chili Telephone (fully paid 6 à 8 8 H 2 : jon —€— - 8 
224 850 nm " Consol! Te ephoneCon A. Manufacturing x ee ee -— — = = = 
71,000 1 | Là Monte Video V se i 1 5 0 0 | October. = = = = =- - n 
£4,000 1 ~ Do. 5% Preference.. — 99 a D om m om oe oe H 1 oe — = - 

490,000 E- | 3 Nationa --- . f} 5 51 5 6 9 | February & August K Pg 5} 
15,000 10 6 Do. - r Cent. Cumulative let Pref. — —.. l 13 13 14 459 " n 13 i 
16,000 10 6/0 Do. Cumulative 2nd Pre... 12 13 18. 14 4 59 " " — — 

250, 000 6 | 3% |} Do 12 Non-Cumulative 8rd a ean 5 51 —254 48 11 " " 6j 55, 

829,471 Stock | 8è * Do. Debenture Stock 8$% (red.) = == æ £9 102 99 102 8 8 8 | June and Decembar 160 - 

1 00 1 0/8 | Oriental — 4 „.6“.Méä. m = 1 1 | 1 5 0 O | April and October.. - * 

RES 5 | 6/0 | United River Plate — . se — 41 5} i HB ERT |I uuo iin j 
£179 0%, Stock 5% „ Do. 5 per Cent. Debenture Stock (1 (red.) Ra Sm XE. AT 104 107 41311 | June and December — - 
| | ELECTRICITY SUPPLY COMPANIES, [ 

100,000 1 = Bl'ckh'th & Gr'nw'ch D'st'ct Elec. Lt. Ord. (168 pd.) $ i i i $4. i = 2: = 
8,000 10 7/93 | Bournemouth and Poole Electricity 9 131 13% 18 18 218 5 5 án = 
6,000 10 4786 Do. 44 per Cent. Cumulative 103 11} 104 1j 818 8 A - e 

20,000 5 is Calcutta Elec. SupP ply Ordinary (£4 paid) ........ 6 6 6 ez is = 6 * 
32,000 b 5/0 — Cross & Strand Electricity Supply Corp. 10 ll 91 10 4 5 9 | February & August 10, "i 
23,000 5 2/8 4} per Cent. Preference me.s = ~ ~ =.. 61 6} b 6 812 0 ; » - ae 
£34,000 Ij 2/6 sul Ml Supply Ordinary ....... 7e 8) 7 8j 810 7 | M ETEN odi s 
100,000 Shock 44% |* Do. % Debenture Stock (red. enm ace 112 114 112 114 818 !1 | June and December - * 
81,200,000 $1,000 5% Ghisa onlstMart.5%30year Gol Bonds(red) . .| 106 116 105 115 4 7 2 | April and October - Me 
60,000 10 7/0 | City of London Elec. Light'ng Ord .... 2L... 13 14 11 12 5 0 0 | February & August 13} 10 
40,020 10 ex Do. 6% Cumulative Pre. d 18 15 121 133 4 811 | January and July — 1 14 
£490,000 Steck 5% |* Do. 6% Debenture Stock (red.) e. = == ~ 123 128 123 128 818 2 June and December T i 
40,000 10 $ County of London & Brush Prov. Ord.. m.. m.. 11 113 11 111 = 8 i = 
20,000 10 6/0 Do. ex Cumulative Preference 133 14 13 l4 4 5 9 | March & September 133 " 
£200,000 | Stock 7/8 Do. / Deb.StockCerts.(60%to be} pd. ) red. 51 54 51 53 Ka = i» = 
19,661 5 8/6 pona: 10. ouse Electric Lighting Supply Ord. .. 7À 8l Tå 8} 810 8 a 8 1} 
12,000 5 8/6 7 per Cent. Preference ama s d 9 84 9} 813 0 | March & September - 2 
15,000 b 107 Kensington rand Knightsbridge Ord. . 2d 124 13 12 184 415 ES e» z 
10, 000 5 6% Do. % lst Pref. gag- 74 8 zi 8 815 0 | January and July 2 * 
110,000 8 a London mlectric Supply ORNIDAN JACET aes el 4 84 H ET a - RE 
48,050 b 8/0 Do, % btia aaa £4 6 7 eh 7 5. 1.9 = 673 bf 
106,000 | Stock 4% Do. 4% 1st Mort. Deb. | Má 108 105 107 815 1 Mch., June, Sept., Dee 1°64 1^6 
6?.500 10 biu Metropolii an Electric Supply Ord. (Nos. 1t to 62, 509) liè 163 14) 153 3 4 6 | April and Octoper IA 14] 
22,500 10 8i d. Do. (Nos.62,501 to 85, a » 15 16 l4 15 3 70 - 14 M 
£121,000 | Btock 447 Do. 4}% Deb. Stock First Mortgages 117 119 117 119 815 7 | June and Docem*»ez ES t 
13,452 19 6/0 | Notting Pil Electric Ordinary a = a = ss ll... 169 1863 15 16 815 0 | March Lco wo 158 15 
10,000 5 5/0 | Oxford Electric Ordinary...................... P. 64 74 61 7} 8 9 0 T — 8 
276,000 1 i nd Electric a ` i — i Š de ee z 
2130,70 Stock 5% River Plate El. Lt. &Tr'ctn n,Ltd., Ylst Mor. Der. 85 (0 83 90 81i 1 E - "S 
150,000 | $100 $2 | Royal aw dv any of Montreal Shares 160 180 140 180 18 11 — — 5 
12,200 100 447 |# Do. C 105 107 105 107 4 4 1 | Aprll and October. 1 6] en 
81,980 5 50 | St. James Hs Pali Mall Electric Ordinary zá 161 17$ 16 17 4 5 4 | February & August 13g 16} 
5,000 4 8/6 Do. per Cent. Preference ..... — B lb y 1" 8 10 v " n 94 VÉ 
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Mr. TREvELYAN’s appeal to the PosruasTER-GENERAL through 
the Secretary.to the Treasury for a relaxation of the rule 
requiring telegrams to be fully addressed. in order to ensure 
delivery without reference to directories, received the answer 
it deserved, Mr. Hannury showing a disposition rather to 
discourage an ever-growing tendency on the part of the 
public to curtail addresses at the expense of the Department 
both in trouble and revenue. The alternative suggestion 
that the fee for registered addresses, now standing at 
& guinea per annum, should be reduced, was also 
rejected, with a very plain intimation that the Post Office 
does not desire abbreviated addresses at any price. If 
Mr. Hansury could see his way to stopping them altogether, 
or at all events bringing about & gradual extinction of the 
practice, he would be conferring a real boon on the 
finances of the Telegraph Department. Over submarine 
cables the system of abbreviated registered addresses 
has its justification in the limited capacity of the lines; but 
for inland telegraphy it is neither more nor less than a form 
of preferential rate, against which Mr. Hansury so strenuously 
sets his face in the case of the telephone service. Payment of 
a guinea by those who can afford it is made to cover a number 
of words which, if paid for in halfpence, would often amount 
to a good many guineas in the course of the year. Surely 
Mr. Hansury ought to discover the unlucky official responsible 
for this extraordinary e and go for nu in iud raoe: 
approved manner, ) 
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Loro KEtvin’s letter in our Correspondence column shows 
clearly the cause of the so-called dark flash which is some- 
times observed during a thunderstorm. The question has 
been raised several times whether the dark flash has any 
physical existence. Lord Krrviw has discovered that it has 
noi; its existence is purely subjective—the result of retinal 
fatigue ensuing upon gazing at a very vivid lightning flash. 


Tue Paper, by Prof. O. J. Lopes, referred to in Mr. C. E. S. 
PRILLIpSs' letter this week, is an early contribution to the 
debate as to the action of a varying magnetic field on an 
electric charge. It was read before the Physical Society as 
long ago as May 11, 1889. The title of the Paper is On an 
Electrostatic Field produced by varying Magnetic Induction,” 
and the author describes a number of attempts to produce the 
action in question. Most of these attempts were failures, 
though their description affords instructive reading ; but the 
Paper concludes with a distinct claim by Prof. Loper 
to have ‘several times observed the true effect." It is 
greatly to be regretted that the research was not 
pushed farther. At the date of the Paper Prof. Loner 
was puzzled by the action of certain screens used in 
the apparatus; he had already, in one or two experiments, 
found that a screen vitiated the effect; and he expressed his 
intention to seek a true explanation. We are inclined to 
regard Prof. Lopce’s form of experiment as being not quite 
free from suspicion: it is difficult to feel sure that the 
Foucault effects of stray magnetic lines and the electrostatic 
effects of magnetising currents are not sufficient to produce 


ihe minute observed effect. 
e 


Auoxd the experiments suggested by Prof. Lopez is the 
simple method of suspending a charged gold leaf between the 
poles of a suddenly excited electromagnet. The disturbing 
influences we have mentioned would here be in vigorous 
action. Another suggestion was to spin a long bar magnet 
on its axis, suspending in its field a sort of quadrant electro- 
meter needle charged oppositely at either end, and to look. 
for a deflection." The experiment by which Prof. Lonas got 
on to the track of the one that, he claims, was successful, is 
described by him with characteristic verisimilitude in the 


following words :— | 
You buy at a shop a large hank of i iron wire weighing 28lbs. or 30 : you 

cover it with tape and wind it over with No. 14 copper wire connected 

to a reversing-key and storage battery. At the centre of the ring you 

place a glass vessel in which are delicately suspended two oppositely- 

| charged very light conductors, made, for instance, of aluminium foil, 

connected to each other and to a mirror by a shellac arm. You then work 
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the reversing-key by hand in unison with the natural period of vibration 
of the suspended arm, so as to keep on reversing the magnetism in the 
ring and . . . . . 

Prof. Lopag says, we may “hope to get up a microscopic 
swing in the arm." He, himself, readily obtained the 
swing, but traced it clearly to the electrostatic field of the 
magnetising coil. After endeavouring in various ways to 
remove the disturbing influences, he resorted to the following 
device, for which indisputable success is claimed :— 

All copper screens and everything of the sort were removed. The ring 
was wound with only a few turns of thick wire, so as to reduce the slope 
of potential needed to propel a current through it. The wire was wound 
symmetrically in two halves, and the far ends were connected to a plug- 
key, so that one might work with either closed or open circuit. The 
reversing-key was a quite distinct mercury arrangement specially made 
for strong currents, fixed to a table on which stood the screen for receiv- 
ing the spot of light, which was a small disc of translucent paper ina 
drum of tin plate mounted on an independent stand. The light of a lamp 
was brought on to the mirror independently of this stand by a 45deg. 
looking glass. Such a screen is handy, because one can follow the rather 
erratic spot of light all over the table, wherever it chooses to take up its 
temporary abode. 

The middle of the battery was put to earth, so that the potentials of 
the two halves of the wire might be equal and opposite. The needle was 
then adjusted by trial and error, its glass box being pushed in and out of 
the ring, its suspending fibre being turned by a tangent screw, &c., until 
the electrostatic effect obtained by working the reverser on open circuit 
was very small. It could never be got quite zero; and even when small 
it would not always remain small for long. 

However, on now closing the circuit by the plug-key, the residual 
electrostatic effect would be certainly largely reduced, and the wished-for 
effect might be seen. It was seen; the hair-line of the spot of light 
oscillated over two or three millimetres when the key was worked in 
unison with the vibrating arm. It assisted the residue of the electro- 
static effect when the charging of the needle was in one direction, and it 
neutralised or reversed the residual electrostatic effect when the charging 
of the needle was inverted. 

It is this reversal of whatever disturbing effect remained which I depend 
upon as a proof of the correctness of the observation. 


Pror. W. L. Ross describes in another column of this 
issue a two-phase power transmission scheme of fairly 
large dimensions. The Paper is of special interest, as 
it bears upon one or two questions of detail which are 
not always touched upon in descriptions of this nature. 
Thus the difficulties in the working of rotatory trans- 
formers, instead of being studiously glossed over, are 
recounted at length, and, since the way in which they were 
overcome is not omitted either, Prof. Ross's experience 
will help other engineers who may be putting down plant on 
similar lines. The use of the combined continuous and two- 
phase distribution with the battery auxiliary, all “ inter- 
locked," as the author expresses it, is a very interesting 
feature, as is also the introduction of the machine 
called in American technical slang a ‘ driven. rotary." 
This piece of apparatus, which promises to play an 
Important part in two and three-phase systems on 


the other side of the Atlantic, will convert two-phase (or. 


three-phase) current into continuous current or rice versá, and 
can be used equally as an efficient generator from the 
alternating or continuous current commutator, if driven by 
external power. Its extreme value is manifest under the 
varying conditions of load which occur during the day. 


—— ——— — 


Institution of Junior Engineers. — The summer meeting of 
this Institution will take place at Portsmouth and South- 


ampton, and will extend from August 12th until August 19th. 


Iron and Steel Institute.—' The autumn meeting of this 
Institute will be held in Manchester, commencing on August 
15th and concluding on the 18th. 


Mason College (Birmingham).— The session 1899-1900 
commences on October 8rd. Some particulars of the course 
of instruction are set out in an advertisement, and syllabuses 
can be obtained from the secretary. 


University College (London).—The next session begins on 
Tuesday, October 8rd. An advertisement gives some 
additional particulars, and prospectuses can be obtained 
from the secretary, Mr. J. M. Horsburgh, M.A., Gower- 
street, W.C. 


A Correction.—On pp. 526 and 527 of our last issue our 
correspondent inadvertently referred to the continuous 
current low-pressure network in the town of Rheinfelden 
as & three-wire system instead of a two-wire system at 220 
volts, 


Thunderstorm in Rome.—A severe thunderstorm is reported 
from Rome. The lightning conductors of the Propaganda 
Fide buildings and the Quirinal were struck and damaged, 
and considerable injury was done to the telegraph and tele- 
phone networks as well as to subscribers’ telephone instru- 
ments. 


Cable Interruptions. Date of Interruption. 
Maranham— Parade April 10, 1899 
Bonny — Cameroon ee Q Ee May 29, 1899 
Latak ia Cypruin«s . T . June 21, 1899 
Jamaica Colon . e . July 1, 1899 
Maranham— Cearr aaa . July 25. 1899 
Bolama and Bissao (communication with) ... July 28, 1899 
Accra—Grand Bassam ..... pd Gan qas EN AER Aug. 1, 1899 


Personal. — Our sincerest sympathy is tendered to Mr. 
W. H. Patchell on the occasion of the lamentable and tragic 
death of his wife. Mrs. Patchell was drowned at Mullion, 
Cornwall, on Monday, in heroically endeavouring to save the 
life of a boy who was out of his depth. The boy was saved, 
but, overcome by her exertions, Mrs. Patchell succumbed, her 
constitution having been already much enfeebled by prolonged 
work among the sick and poor in London. 


Honours.—His Majesty the King of Italy has conferred 
upon the Marquis of Tweeddale, K.T., Chairman of the 
Eastern Telegraph Co., the distinguished Order of the Crown 
of Italy, with the designation of Commendatore ; Mr. George 
Draper, secretary of the Company, has received from His 
Majesty the insignia and diploma of an Officer of the same 
distinguished Order; and Mr. Alfred Eggington, the Com- 
pany's representative in Italy, has been created Cavaliere di 
San Maurizio. i 


Wireless Telegraphy.—We learn that experiments in wire- 
less telegraphy are now being made by Messrs. Siemens and 
Halske at the entrance to Kiel Harbour. The instruments 
are placed on the shore and on board the mail steamer “ Prinz 
Sigismund,” which plies between Kiel and Korsór. The wire 
on the land station is 85 metres long, and is suspended from 
& high mast; while that on the movable station is fixed 
between the steamer's two masts. The results have proved 
successful. At a distance of 86 kilometres a telegram was 
successfully sent between the land and the mail steamer as she 
was disappearing on the horizon. 


The Chicago Electrical Exposition.— Preparations for the 
electrical exposition to be held in Chicago next September are 
being made, reports the Western Electrician, ** with zeal and 
intelligence.” One of the principal objects of the promoting 
company is said to be to have exhibits to satisfy popular 
curiosity as well as the questionings of scientific men, The 
floor space of the exhibition building will be 147ft. by 280ft. 
One of the most popular features of the show is expected to be 
the exhibits of horseless carriages, a track being built for 
exhibiting the vehicles in motion. The interior of the 
buildings will be handsomely decorated and lighted by some 
5,000 incandescent lamps. The exhibition will open on 
September 25th and close on October 9th. 


Plymouth Corporation Electric Supply Works and Tram- 
ways.—The inhabitants of Plymouth have recently been 
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treated to one or two preliminary exhibitions of the perform- 
ance of the trolley car, and have evinced great interest and 
approval. The public running of electric cars, however, will 
not take place for some time, probably three weeks or more, 
as the equipment of the power station, although proceeding 
rapidly, 13 not yet sufficiently complete to allow of a Board of 
Trade inspection. Mr. J. H. Rider, the energetic engineer 
to the Corporation, is actively engaged in perfecting details 
and in getting everything in order. When these interesting 
works are completed we hope to present our readers with a 
fully illustrated description of them. 


The Jungfrau Railway.—A second section of this railway 
was opened to the public on Thursday last week. It is not 
tho whole second section originally projected (see the descrip- 
tion of the railway published on the occasion of the opening 
of the first section, The Electrician, Vol. XLI., pp. 706 and 
738), but has a length of only half a mile. It follows a 
straight line, all in tunnel, with a continuous gradient of 25 
per cent., and runs from the Eiger Glacier to the Rothstock, a 
rock projecting from the Eiger. When the line has been 
completed as far as the Eiger Wand station, work will 
probably be stopped unless (or until) more capital has been 
subscribed. The report that it is intended to continue the 
line eventually to the summit of the Eiger instead of the 
summit of the Jungfrau is incorrect. 


New Conduit Construction in New York.—On the new line 
of the Metropolitan Street Railway Co., of New York, extend- 
ing along the northern portion of the Broadway, a new type 
of conduit construction is being installed, which, says the 
Electrical. Review of New York, is probably superior to the 
olderconstruction which the company has previously employed. 
The principal difference between the new work, and that which 
hes previously been put down, is in the yokes. Instead of 
a solid cast iron construction, the new yoke is built of two 
side castings solidly riveted to a section of 6in. I beam, the 
lower edge of each casting being secured to the beam with 
six rivets. The advantage of this particular type of yoke is 
that the whole structure is shortened vertically, thus making 
the depth of excavation required much less and consequently 
decreasing the cost. | 


Instantaneous Radiographs.—The disadvantage of the long 
exposure necessary in many cases to obtain a good radiograph 
is the subject of an article by E. W. Caldwell, in the Electrical 
Review of New York. It is always desirable, says the author, 
to make the exposure as short as possible, in order to prevent 
the picture from being blurred by a movement of the subject, 
and to lessen the danger.of producing an X-ray burn. He 
then describes an apparatus by which he has obtained pictures 
with an exposure as short as one single discharge of the induc- 
tion coil, as against one to three minutes, which is ordinarily 
required. The exciting apparatus used consisted of a good 
oil-insulated induction coil, capable of delivering a 12in. or 
14in. spark, and a liquid interrupter giving about 84 breaks 
per second. Current at 117 volts was used for operating the 

coil, the tube being of a special form. The negatives were 
made on celluloid films, which were laid face down upon 
: tungstate of calcium screen. (The celluloid films offer 
much less obstruction to the X-ray than glass plates, and 
the above arrangement, therefore, utilises the fluorescent 
screen to the best possible advantage.) The arrangements 
for measuring the length of the exposures were as follows :— 
A ribbon of zin. sheet lead, 14in. wide and about 18in. long, 
having a mall slit cut about the middle of its length, was 
arranged to be moved by hand across the photographic film. 
Attached to the lead ribbon was a sliding contact which 
-closed the primary circuit of the induction coil, while the slit 
in the middle of the ribbon traversed a distance of 3in. across 
the end of the photographic film. By moving the lead ribbon 
faster or slower across the film the length of the exposure 
-could be varied at will, and since the moving slit occupied a 
new position at each discharge of the induction coil, the 
number of discharges of the coil during the exposure corres- 
ponds to the number of photographic images of the moving 
slit. The frequency of the interrupter was ascertained to be 
about 84 breaks per second, and the interval between any two 


images of the slit, therefore, represents about one thirty-fourth 
of one second. 


Atmospheric Electricity.— Some interesting experiments on 
collecting atmospheric electricity have been made by Prof. 
Alexander G. MeAdie, of the United States Weather Bureau 
at Washington, who is developing the idea of Franklin's 
celebrated kite-flying test to an extent not hitherto attempted. 
We read in the Western Electrician that Prof. McAdie uses 
box kites connected to the receiving apparatus by piano wire, 
and secures results from cloudless skies, showing that the 
differences in potential of the atmospheric strata are not 
wholly due to storms. Measurements are taken on voltmeters, 
and it has been found that the observed clectromotive force 
of the higher strata of the air is higher than that of the lower 
and denser layers. The kite has reached an elevation of 
a mile or more, it is said, and enough current has been 
received to run a small toy motor. Special efforts are 
made in thunderstorms, and at such times it is said 
that as high as 4,000 volts has been recorded by Prof. 
McAdie’s apparatus. It is stated that on the first occasion 
when the Weather Bureau experts succeeded in keeping a kite 
in the air through a severe thunderstorm the phenomena were 
somewhat alarming. There was an incessant stream of sparks 
coming from the wire attached to the kite, accompanied by a 
sizzling noise when a finger was held near, and it seemed 
certain that the instrument would be burned out; in fact, the 
disturbance was so great that the observatory was believed to 
be threatened, and it was proposed to cut the wire and let the 
kite go. This, however, was more easily said than done, 
inasmuch as contact with the wire meant a severe shock; but, 
finally, one of the party in charge brokeit. As he did so he saw 
a brilliant flare of light about the recording instrument, and 
felt a shock as of a blow across the arms. Our contemporary 
concludes with the hope that these experiments may lead to a 
possible result in utilising the vast store of electricity in the 
atmosphere, “or in the ether,” to do useful work without the 
interposition of mechanically-driven generating apparatus. 


« Automatic” Telephone Call Boxes in Berlin.—As an experi- 
ment, 100 * automatic" or penny-in-the-slot call boxes have 
been erected in connection with the Berlin telephone exchange 
system. These have been placed in what may be termed 
semi-publie positions—viz., in post and telegraph offices, 
hotels, and in confectioners’ and cigar shops, &c. A full 
description of the apparatus appears in the Zlektrotechnische 
Zeitschrift of August 8rd. So far as the telephone instru- 
ment proper is concerned, there is little difference from the 
standard Government type, except in the omission of the 
magneto and bell. The calling is effected automatically on 
the removal of the receiver from its hook. Power for this is 
supplied by a central battery at the exchange, but each 
instrument has its own two microphone cells. After the 
connection has been effected by the operator, the caller 
has to place his 10-pfennig piece in the slot before he is 
switched through. The coin slides along two inclined 
planes, on which are brass contact rails connected to the 
terminals of the microphone, so that in falling, the coin 
makes a shunt of continuously varying resistance to the latter, 
and produces a noise which is heard by the operator. In 
order that a further check may be had on the insertion of the 
coin, the latter falls between the insulated end of the switch- 
hook and the spoon shaped end of a spring which it presses 
against a contact, the effect being to insert one of the micro- 
phone batteries in the secondary circuit of the induction coil, 
in series with the receiver and line, where its presence can be 
tested by the exchange operator if necessary. On the receiver 
being hung up the coin is released and falls into the money box. 
Coins smaller than 10pf. pieces are shunted off along another 
inclined plane, and returned through the side of the box, 
without reaching the working parts of the apparatus, after 
falling along only one of the two rail contacts. Ten pfennig 
(11d.) is charged for an ordinary local three minutes conversa- 
tion, and 20pf. (24d.) for a connection to the suburbs. The 
boxes are at present connected to single circuit lines, but pro- 
vision is made for a possible alteration to metallic circuit 
connections. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FounwrER p'Arsrz.] 


Theory of Dielertries.— Poisson founded his theory of 
magnetie induction upon the conception of spherical particles 
of infinite permeability disseminated in a non-magnetic 
medium. The success of his theory led Mossotti and Clausius 
to apply an analogous conception to the theory of dielectrics. 
If the inductive capacity of the particles is infinite, Poisson's 
reasoning gives 

K _1+29 
K, l- g 
for the ratio between the inductive capacity of the dielectric as 
a whole and the inductive capacity of the suspending medium, 
g being the fraction of space occupied by the particles them- 
selves. Betti, on the other hand, has worked out the ratio 


K 1 


K, 1-8) 
F. Beaulard has tested these two formule by means of 
emulsions of copper in paraflin, g having the values 0:069 
and 0 016 for two different specimens. The results show that 
both formule are very nearly verified, with a slight advantage 
in favour of Betti. The ratio of conductivities is 1:056 in the 
case of a mixture containing 14 per cent. copper, and 1:270 in 
case of 42 per cent. The ratio tends towards infinity as the 
conductivity increases. 
LF. BEAULanD, Comptes Rendus, J uly 17, 1899.] 


High-Pressure Continuous Currents. For the standardisation 
of voltmeters, measurements of insulating power and other 
electrical purposes, high-potential continuous currents are 
required. These are provided by a long series of primary or 
secondary batteries, or, according to A. Miiller, by charging a 
large number of accumulators in groups and discharging them 
in series, both charge and discharge proceeding simultaneously. 
L. Strasser describes an improved method of transforming a 
low-pressure into a high-pressure continuous current, which 
also utilises an intermediate set of accumulators. But, instead 
of groups of lead accumulators, he uses one or two cells in 
which the lead anodes are replaced by aluminium. Such 
cells have, as we know, a very high counter E.M.F., and they 
may therefore be regarded as accumulators of high potential 
but of very small capacity. Ten of such cells are arranged 
in a series, and are charged through a commutator driven by 
a Lundell motor making 1,000 revolutions per minute. The 
liquid in the cells is ammonium carbonate or sodium bicar- 
bonate solution. The shaft of the commutator bears 10 dises 
provided with conducting and non-conducting sections 
arranged in such a manner that each cell is charged for about 
one-twentieth of a revolution, and discharged continuously. 
The author gives details of a transformation from 100 to 700 


volts. [L. Strasser, Elektrotechn. Zeitschr., July 13, 1899.] 
SOLDE HAMM 

Magnetic Field of a Tubular Current, —When a current 
traverses an infinite hollow cylinder along its length it is 
obvious that no magnetic force can exist inside the cylinder. 
À very slight magnetic force is observed when the cylinder is 
long in comparison with its cross section, aud W. de Nikolaieve 
has shown that the force is such that the pole of a bar magnet 
placed inside the cylinder experiences a couple tending to 
produce a rotation of the bar magnet about its axis. The 
apparatus used consists of two concentric hollow tubes 
along which the current travels in opposite directions, 
the two tubes being suspended so as to be capable 
of rotation independently of each other. A magnet is 
half inserted into the inner cylinder, and also suspended so as 
to be capable of rotation about its magnetic axis. The 
necessary connections are made with mercury. On sending a 
current through the two tubes in series, and connecting the 
inner tube rigidly with the magnet, the inner tube and 
magnet rotate in one sense, while the outer tube rotates in the 
opposite sense, until the twist of the suspension balancesthe 
magnetic couple. The description of the experiment is very 
meagre, and the matter should receive further elucidation. 

LW. De NIKOLAIEVE, Comptes Rendus, July 24, 1899.] 


Nature of Gaseous Conduction.—Attempts have been made 
to identify gaseous conduction with electrolytic conduction, 
and J. J. Thomson has even attempted to show that the 
conductivity of a rarefied gas in an electrodeless tube is of the 
same order as that of water acidulated with 25 per cent. of 
sulphuric acid. Now there is a simple test whether a body is 
a conductor or not, which can be applied without making the 
body in question conduct anything, and that test has been 
applied to vacuum tubes by E. Bouty. When an insulated 
body is brought between the plates of a condenser, a 
very decided increase of capacity is noticed when the 
body is a conductor. A perfect conductor filing up 
the space between the plates, would, in fact, make 
the capacity infinite. It is quite immaterial whether the 
conductor is metallic or electrolytic. A vessel full of a salt 
solution behaves in that respect like a vessel fuil of mer- 
cury. A vessel filled with gas at atmospheric pressure 
produces no difference. Crookes’ tubes with high vacua also 
produce no difference, and they thus declare themselves to be 
non-conductors. An exception occurs in tubes with vacua of 
1 to 5mm. At a certain difference of potential, they break 
down as insulators, and produce an increase of capacity of 
some 50 per cent. When that happens, they always light up 
at charge and discharge. | 
LE. Bourx, Comptes Rendus, July 17, 1899.] 


Dielectric Cohesion of Gases.—In a supplementary paper, the 
same author endeavours to ascertain the relation between the 
voltage at which a gas becomes conducting and the pressure 
of the gas. The voltage f measures the impediment which 
the gas opposes to the rupture of dielectric equilibrium, and 
may fitly be termed its dielectric cohesion. If p is the pres- 
sure, and A, B and C are constants, the author obtains the 


"EC 
f- A(1+Bp+°). 


This equation represents an hyperbola asymptotic to the axis 
of voltage, and to the straight line f=A(1 + Bp). Hence the 
dielectric cohesion, which is very high in a Crookes’ vacuum, 
decreases at first with increasing pressure, then passes 
through a minimum, and eventually becomes very high as the 
pressure approaches atmospheric pressure. There are, in 
fact, two kinds of dielectric cohesion, one of which acts when 
the molecules are far apart, and is then proportional to their 
distance apart; while the other is proportional to the number 
of molecules in unit of space, and comes into play as the 
pressure increases. Of the three constants, B and C are 
independent of the nature of the gas, while A increases with 
its molecular weight. The ratio B/C is about 4-4. 


[E. Bouty, Comptes Rendus, July 24, 1899.] 


relation 


Instantaneous Disappearance of the Kerr FEflect. —When an 
istropic medium becomes doubly refracting under the influ- 
ence of an electric field such action takes place, as Blondlot 
has proved, instantaneously. The revolving mirror, at all 
events, shows that the interval elapsing between the 
establishment of the field and the rotation of the plane 
of polarisation does not exceed 1-40,000th of a second. 
II. Abraham and J. Lemoine have since found, by a 
different method, that this interval may be very con- 
siderably reduced. The method is very precise and elegant. 
A carbon bisulphide condenser is charged by a high-potential 
transformer. Its own discharge spark furnishes the source of 
light for the beam passing between the condenser plates, and 
thus the illumination and the double refraction are rendered 
simultaneous. A rapid succession of discharges is obtained 
by blowing across the spark gap. Double refraction is detected 
by the usual arrangement for observing elliptical polarisation. 
Then a difference of time is introduced by sending the beam 
round & succession of mirrors before it enters the carbon 
bisulphide, and it is found that a path of 80cm. is sufficient 
to annul the Kerr effect. This means a retardation of only 
one-400 millionth of a second. | 


[ABRAHAM and LEMOINE, Comptes Rendus, July 24, 1899.] 
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LEITH CORPORATION ELECTRIC SUPPLY WORKS. 


One of the special points of interest connected with these 
works was the very rapid manner in which the whole of the 
work connected with it was put in hand and eompleted after 
the Corporation had once decided upon laying down their own 
installation. There was, as is invariably the case, more or 
less discussion in the Council as to the advisability of erecting 
electric supply works, but doubtless the success of such works 
in Edinburgh was largely instrumental in inducing the Leith 
Corporation to apply for & Provisional Order, and decided them 
to erect works for themselves. The Provisional Order was 
obtained in July, 1897, and the next step was the appointing of 
an engineer, and the Corporation, having decided to do without 
&n outside consulting engineer, advertised for an engineer 
capable of designing and superintending the erection of the 


of his installation and drew up & scheme, which was approved 
by the Corporation: so that within some six weeks of his 
appointment he was able to ask for tenders for the various 
contracts. On the advice of Mr. Bryson the committee 
allowed him to select six firms for each section of the contract, 
to whom only specifications were sent with a request that they 
should send in tenders. 

The contract was divided up into three sections, viz., (1) 
the boiler house plant and accessories, (2) the engine house 
plant and accessories, and (3) the whole of the street work, 
including street lighting and house connections. The three 
contracts were placed respectively with Messrs, Sinclair, of 
Leith; the India Rubber, Gutta Percha and Telegraph 
Works Co., of Silvertown ; and the British Insulated Wire 


— 
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works. Out of & number of applications the selection fell 
upon Mr. William A. Bryson, and, judging from the success of 
the station and the quick manner in which it has been 
erected, the committee have good cause to congratulate them- 
selves upon their selection. Mr. Bryson is & member of the 
Institution of Electrical Engineers and a fellow of the Royal 
Society of Edinburgh. The following dates show the rapid 
manner in which the works developed at Leith :— 


July, 1897. 

5th October, 1897. 
23rd November, 1897. 
January, 1898. 

May, 1898. 

23rd December, 1898. 
January, 1899. 


After his appointment Mr. Bryson did not let the grass 
grow under his feet, but very quickly settled upon the scope 


Provisional Order obtained 
Engineer appointed 
Tenders asked for ........................ 
Contracts placed 
Possession of ground obtained......... 
Street lighting started 
Private supply started 
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ARRANGEMENT OF PLANT AT THE LEITH ELECTRIC SUPPLY WORKS. 


Co., of Prescot. The following schedule will show the various 
sub-contractors under the different sections :— 
Contract 1.—Boiler House Plant and Accessorics. 
Contractors: Messrs. Sinclair, Leith. 
Sub-Contractors : 
Boilera ............... The contractors for the section. 
Valves and fittings J. Hopkinson and Co. 


Forced draught ... Meldrum Bros. 
Feed pipes ......... J. H. Carruthers and Co. 
Tank, &c............. Polmadie Iron Worka. 


Contract 2.— Engine House Plant and Accessories. 
Contractors: The India Rubber, Gutta Percha and Telegraph Works Co., 
Silvertown. 

Sub-Contractors : 


Engines ............ G. E. Bellias and Co. 
Dynamos 

Boosters The contractors for the section. 
Switchboard ...... 


Volt and ammeters James White, Glasgow. 
Accumulators ...... Electrical Power Storage Co. 
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Contract 3.—Street Work, including all Cables and Lighting. 
Contractors: The British Insulated Wire Co., Prescot. 
Sub-Contractors : — 


Ann 1 

Junction boxes The contractors for the section. 
Connections ... | . 

Arc lamps ...... Crompton and Co. 

Arc lamp pillars McDowell, Stevens and Co. 
Meters. cese S. Z. de Ferranti. 


The station buildings, which are carried out in red brick, 
adjoin the Corporation Baths and are situated well in the 
centre of the town, and close adjacent to the chief centre of 
supply. They are thus well suited for the purpose required, 
perhaps the only drawback that we noticed being the want of 
a railway siding or waterway for the transport of coal. The 
general arrangement of the buildings is shown in the 
&ccompanying plans. 'The chimney shaft is of graceful 
proportions, being 150ft. high from the ground, with a 
foundation of 16ft. below the ground; the diameter at the top 
outside being 12ft. and at the base 18ft. A fireclay lining 
extends for about 100ft. up, and there is an ornamental crown 
6ft. from the top and a band 25ft. from the top. 

The boilers are placed in a semi-open shed below the level 
of the roadway and the engine-house floor, which renders the 
supply of coal more convenient. They are of the Lancashire 
type, 30ft. by 8ft. diameter, and constructed for a working 
pressure of 160lb. to the square inch. They are fitted with 
Hopkinson’s high-steam and low-water valves, also with the 
same maker’s dead-weight safety valves. Meldrum’s forced 
draught is fitted to the furnaces so as to enable a low class of 
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PLAN OF LEITH ELECTRIC SUPPLY WORKS, 


fuel to be employed with economy. The contract for the feed 
pumps, &c., was sub-let to Messrs. J. H. Carruthers and Co., 
who supplied and erected two of their well-known duplex 
pumps together with the necessary feed pipes, tank, &c., and 
also a very ingenious valve chest for the regulation of the 
various pumps and suctions, whereby either pump can be 
arranged to supply either the hot or cold feed, or both can 
supply one or the other, or both pumps can supply both hot 
and cold feed simultaneously. ou 

The generating plant at present consists of five Belliss- 
Silvertown sets of steam dynamos, although there is ample 
room in the engine room for the erection of another 1,500 H. p. 
when required. The engines are of Messrs. Belliss’s latest 
type, one being of their EC/5 type, giving an output of 100 R. p. 
at 500 revolutions, and the other four of their EC/7 
type, capable of an output of 150 up. at 450 revolutions. 
Among other recent improvements, we noticed the use of 
outside glands for both high and low-pressure pistons, and 
also for the valve, thus rendering it very much easier to 
tighten up these should they require it, and also preventing 
water from the cylinders getting into the crankpit, and so 


| mixing with the oil and getting forced through the bearings. 


The engines are, of course, fitted with the well-known system 
of forced lubrication, in which the oil is circulated through all 
the bearings under a pressure of 10lb. to 20lb. per sq. in., 
thus giving a double acting engine all the advantages of the 
single acting type as regards silent running and freedom 
from knock. This lubrication is effected by a simple 
pump free from all valves, worked from the eccentric. 
Although a two-cylinder compound engine, there is only 
a single valve placed centrally between the two cylinders, 
following Messrs. Belliss’s usual practice in this respect. 
The dynamos are of the Silvertown Company’s well-known 
type of two-pole inverted machine. The four larger ones 
have an output of 92 kilowatts each, and the smaller one of 
60 kilowatts, the working pressure being 460 volts. The 


STREET Arc LIGHTING AT LEITH, 


dynamos have bar drum-wound armatures and shunt-wound 
fields, and are fitted with continuous ring lubrication to the 
outside bearings. The small set is placed nearest to the 
switchboard, with the four 92 kilowatt sets alongside it, there 
still being room left on this side of the engine room for 
another 92 kilowatt set. The whole of the other half of the 
engine room is still available, and it is most likely that Mr. 
Bryson will select units of 150 to 200 kilowatts capacity for 
the completion of the station when the time comes. The 
balancer is capable of transforming 150 amperes from one 
side of the system to the other. It will be seen that it is 
combined with and drives two boosters for accumulator charge 
and discharge, each booster being capable of giving 90 amperes 
at 90 volts. Both balancers are fitted with carbon brushes. 
The engines are supplied with steam by a completely 
duplicated system of steam pipes, with all necessary valves 
for insulating any particular boiler or engine. The steam 
mains are lap-welded steel, 10in. in diameter, drained by 
means of four of Royle’s patent expansion traps. The branch 
steam pipes are of copper throughout, those to the engines 
being connected to Y pieces on the engine separators. The 
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INTERIOR OF MACHINERY ROOM, LOOKING TOWARDS SWITCHBOARD, 
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exhausts are carried to a trench of ample size, and are of 
copper from engine exhausts to below the floor plates, where 
the exhaust valves are placed. The main exhaust is of cast- 
iron, 18in. diameter, and is carried to the top of the shaft. 
Provision is made in the main exhaust for the attachment of 
warming pipe, so that the exhaust steam can be used for 
heating the new swimming bath adjacent to the station. 


These baths also form the feed tank for the boilers—an: 


arrangement very advantageous to the baths, aud also to the 
electric light station by giving a large reserve of feed water. 
The whole of the steam pipes, flanges, &c., are covered with 
magnesia sectional covering, and the exhaust with Skye 
diatomite. 

At the end of the engine room there is a low gallery, 
reached by a dozen flight of steps from the engine room floor, 
as well as from the engineer's office, on which the switchboard 
is placed. The switchboard is divided into three main panels, 
the left being positive, the centre for the middle wire, battery, 
balancer and booster, and the right-hand side one being for 
the negative connections. The board is arranged for three 
feeders, each of 0:5 sq. in. sectional area, each feeder being 
fitted with both positive and negative duplex fuses, with mica 
screens, ammeter and ’bus-bars. The five dynamos are 
connected through minimum automatic cut-outs, fuses and 
ammeters to their respective bars. The centre panel contains 
the voltmeters wifh double-pole switches, the booster 'bus- 
bars, the balancer s'arting switches, interlocked battery 
regulating switches and booster switches, booster field 
switches and middle wire, booster and balancer ammeters. 
The dynamo, booster bar, and battery voltmeters are of 
Kelvin’s multicellular pattern, and the feeder voltmeters of 
the Weston illuminated dial type. A recording ammeter is 
placed between the middle wire and earth. The shunt regu 
lating resistances are placed in a very commodious chamber 
underneath the switchboard gallery, the switches being carried 
on a shelf running along the top of the gallery rail in front 
of the switchboard. The switchboard frame is of wrought 
iron, the slates are enamelled on both sides, and are held to 
the frame by brass bolts. Around the switchboard is a very 
handsome screen, which was also designed by Mr. Simpson, 
the burgh architect and the designer of the buildings. 

The accumulators are of the Electrical Power Storage Co.’s 
make, 256 in number, having a capacity of 750 ampere hours 
at 100 amperes discharge. They are contained in a spacious 
accumulator room situated immedia ely over the switchboard, 
and exceptionally well ventilated. The connectinns between 
the accumulators, dynamos, &c., and the switchboard are 
insulated with vuleaniscd india-rubber and are lead covered. 

The British Insulated Wire Co. contracted for the whole of 
the street work, including all the cables, lamps, &c. The 
cables consist of three feeders, each 0:5 sq. in. section, and 
one sub-feeder 0°3 sq. in. section. The distributing cables 
consist of triple concentric cables, 0:15 x 0°15 x 0-1 sq. in. 
section. The potential leads are triple conductors, each 
conductor composed of a 7/20 S.W.G. core, and the arc lamp 
leads are single 7/15 S. W. G. conductors. The insulation of 
the mains consists, of course, of the British Insulated Wire 
Co.’s patent impregnated paper insulation, and the cables are 
lead covered and served with a layer of jute, but they are not 
armoured, the mechanical protection being secured by laying 
the cables in a bed of clean sand and covering them with the 
same to a depth of a few inches, aud then laying tempered 
steel plates directly over them. All feeder and distributing 
points are protected with fuse-feeding boxes of the British 
Insulated Wire Co.’s pattern, and this Company also carried 
out the street work with its own staff. 

The street lighting consists of 74 arc lamps of the Crompton- 
Pochin 10-ampere type, arranged nine in series of the outer 
conductors of the system. These lamps are hung from very 
neat brackets on prettily-designed pillars, which were made 
and supplied by Messrs. McDowell, Stevens and Co. An 
illustration shows a street view of Leith with one of the pillars 
in the foreground. 

That the lighting of Leith has every chance of success is 
proved by the fact that before the station was started 


applications for over 5,000 lights had been received, and ' 


already we believe the question of extensions is receiving 
attention. | 

Our thanks are due to the various contractors who have 
furnished us with particulars of their machinery, and also t» 
Mr. Bryson for his assistance in enabling us to prepare this 
description. In conclusion, we congratulate Bailie Manclark, 
Chairman of the Leith EJectricity Committee, and Mr. Bryson, 
on having provided such a fine station for this important 
Scottish port. 
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ELECTRICAL ENGINEERING IN SWITZERLAND. 


(FROM OUR SPECIAL CORRESPONDENT.) 
(Continued from page 529.) 
BADEN.* 
MESSRS. BROWN, BOVERI AND CO. S WORKS. 


The travellor coming from England will, it is likely, be 
imbued with a feeling that the alternating current has had its 
day, and that continuous current is to be at any rate the retail 
universal provider. If he has stopped at Basle to view the 
manufacturing works of the Alioth Co., he will have seen that 
three-phase alternating current is at any rate extremely suit- 
able for motor-driving in factories; by the number of rotatory 
transformers being built there he will appreciate the fact that 
two and three-phase current may after all be the hand-maid 
of continuous current; and his visit to Rheinfelden, while 
demonstrating that alternating current with three phases is a 


15-Tox CRANE IN Messrs. Brown, BOVERI AND Co.’s WORKS. 


most suitable wholesale agent, will have equally well impressed 
bim with the fact that continuous current had there been 
deemed necessary for urban distribution. But when he comes 
to Messrs. Brown, Boveri and Co.'s works, in Baden, he will 
find that he is in the home of alternating current, where 
continuous current is only recommended faute de miewr for the 
excitation of dynamos, for electrolysis, and for the use of 
those erratic people who deem a single trolley wire to be less 
disfigurement than a double one on a tramway or railway 
circuit. 

Herr C. E. L. Brown left the Oerlikon Co., whose 
engineer he originally was, in 1891, and took with him 
his prejudices in favour of alternating current, and his 
partner, Herr Boveri. At first his former colleagues ex pressed 
surprise that he should build works in such an out-of-the-way 
place as Baden, Switzerland; now they observe that there is 
enough work for both firms. At present the works are, I 
believe, the second largest electrical manufacturing works in 
Switzerland. They employ nearly 1,200 workmen, and 
there is a smaller branch factory in Frankfort, where 300 men 
areengaged. The shops are, without exception, driven by 


* The visit of the Institution of Electrical Engineers to these Works is 
fixed for Sept. Znd.—(Ed. B.] 
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two-phase induction motors, these being in most cases geared | in all fourteen bays in the machine and fitting and erecting 
by belting to one or even two lines of shafting. A few of the | shop, and a part of one of these is set aside for the testing 
larger machine tools are driven by their own motors. The beds. The foundry is in a separate building; castings up to 
figure below illustrates one of the machine bays. There are | a certain size are made there, but very large ones are ordered 


ONE OF TRE MACHINE Bays, MOTOR DRIVING Two LINES OF SHAFIING. - 


ARMATURE OF 1,200 H.. THREE-PHASE GENERATOR IN LARGE LATHE. 
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outside. The Roots, blowers are motor-driven, also the lift | casting is also carried out on a small scale, but not steel 
for carrying up the pigs and coke; and a small forge is pro- | casting. An illustration on the preceding page shows one 
vided with compressed air, both for the blasts and hammers, | of the two large lathes which will take work up to 27ft. in 
by two air compressors belted to 20 and 25 n.r. motors. Brass | diameter, and there is a still larger one in course of erection. 
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WINDING THE ARMATURE OF AN 800 n.r. THREE-PHASE GENERATOR (100 volts, 130 revs. per min.). 
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The bays where the heavier work is machined and erected 
are spanned by electrically-driven travellers of various sizes. 
One of these is illustrated on page 558; in every case each 
movement is controlled by an independent motor. 

Descriptions and illustrations of Messrs. Brown, Boveri 
and Oo.’s generators and motors have appeared so often in 
text books, and from time to time in the columns of The 
Electrician, that there is no need to repeat them here. The 
reader may refer to the description of the machines for the 
Paderno-Milan power transmission, in The Electrician, 
Vol. XLII., p. 864, for one of the latest and largest types of 
machine recently constructed by the firm. | 

No Swiss works is complete without its own power trans- 
mission plant. Messrs. Brown, Boveri and Oo.’s power house 
is situated on the River Limmat, a little over a mile from the 
works. In the figure is seen the two turbine-driven two-phase 
170 m.r. alternators, and two vertical shaft exciters, each 
driven by its own turbine. The turbines are of the Jonval 
type, working with a head of 9ft. 3in., and those for the 
alternators run at 40 revolutions per minute, driving the 
generators at 200 revolutions per minute through bevel gear, 
as seen in the figure. The station was built three years ago, 
and the dynamos are each practically two single-phase 


the town of Baden with light and power. 


machines built next to one another on the same shaft. They 
are of the rotating armature type, and generate current at 
1,000 volts and 40 ^o per second. The exciters are of 
the firm’s usual pattern with two field windings and four 
poles, but they are supported vertically, as seen. In addition 
there is a horizontal-spindle exciter of the same type, driven 
by a two-phase motor, and also a steam-driven alternator 
with its own exciter on the main shaft. The steam-driven 
alternator has rotating field and fixed armature, and is of a 
more recent design than the others. It is directly coupled to 
& twin vertical compound Sulzer engine, running condensing. 
Besides supplying the factory with light and power, two other 
circuits (all three-wire, not four) run from the works to supply 
The lamps are 
‘divided as nearly equally as possible on the two phases, 
and the secondary voltage is 110. Arcs are connected thrae in 
series. In the works is an auxiliary generating station, which 
serves at the same time as the works’ sub-station. Here the 
pressure is transformed down to 120 volts for the motors and 
110 for the lamps, and a two-phase machine, driven by & 
150 f. p. semi-portable engine, is paralleled on to the bus 
bars, when an extra amount of current is required for the 
testing shop or for lighting in the winter. 


THE WESTINGHOUSE GAS ENGINE. 


The accompanying illustrations show the construction ani | to 650 B. k. p., which is said to be the largest gas engine ever 


exterior arrangements of the Westinghouse gas engine which | made. 


One illustration shows this large engine driving a 


650 B. H. P. WESTINGHOUSE Gas ENGINE DIRECT-COUPLED TO MULTIPOLAR GENERATOR 


the Westinghouse Company, of Pittsburg, and is now being | “ hit-and-miss principle of governing has been abandoned in 


for some time has been manufactured in the United States by | Westinghouse multipolar dynamo. In this gas engine the 
introduced into this country. This engine is made in sizes up è favour of regulation by varying the amount of the charge, i. e., 
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a centrifugal governor regulates the amount of gas and air, 
which are always in the same proportion according to the load 
on the engine. The character of the diagrams obtained on 
various loads is shown by the card reproduced. While this 
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method of governing undoubtedly preserves greater regularity 
in running, it has been found hitherto that on low loads it leads 
to uneconomieal working as well as to difficulty in properly 
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cushioning the piston. The average performance of the 
Westinghouse gas engine from 20 k. p. upwards is said to be 
from 10} to 12 cubic feet of natural gas per B. R. p. hour. 


ROTARY TRANSFORMERS AND STORAGE BATTERIES 
AS RELATED TO LONG-DISTANCE TRANSMISSION.“ 


BY PROF. W. L. ROBB. 


The paper is intended, not as a general treatment of the subject 
of rotary transformers and storage batteries, but rather as a state- 
ment of the conditions under which we operate the long-distance 
transmission plant at Hartford, of the difficulties met with in the 
operation of that particular plant, the way in which these difficulties 
have been overcome, and the advantages that have been found in the 
operation of the rotary transformers and battery. A short descrip- 
tion of the Hartford plant seems essential to a clear understanding 
of the conditions under which the rotary transformers and battery 
are there operated. The main source of power is water power on the 
Farmington River, approximately eleven miles from Hartford. The 
water power at present developed is capable, under the most favour- 
able conditions, of delivering at the switchboard in Hartford about 
1,200 H.P. The power is generated by two 600 kilowatt alternators 
and transmitted to Hartford on the two-phase system under 10,000 
volts pressure. The water power is supplemented by an auxiliary 

* Abstract of a Paper read before the National Electric Light Associa- 
tion at New York. | 


steam plant in- Hartford. consisting of two compound-condensing. 
Couper-Corliss engines, having a combined capacity of 1,600 HP. 
These engines supply the power to operate one 600 kilowatt alter 
nator and one 400 kilowatt rotary transformer so arranged that it ean 
be connected with engines and operated as a direct or alternating 
current generator. This rotary is so operated whenever, owing to 
low water or repairs on the transmission line, the supply of alter. 
nating current is insufficient for the alternating-current load and all 
the rotary transformers. f 

Two systems of distribution are used. In the central portion of 
the city that distribution is on the three-wire, 220 volt, direct- 
current system. This-part of the service is practically all under- 
ground. The feeders are lead-covered cables drawn in cement lined 
ducts. The distribution is in part by Edison tubes and in part by 
lead-covered cables drawn in ducts. Outside the central portion of 
the city the feeders are supplied with two-phase alternating current 
under 2,400 volts preseure, and the distribution is, in general, on 
three-wire, 220 volt, systems supplied from ten or twenty kilowatt 
transformers, although a few smaller transformers are still in service. 
This service is in part underground, but in general overheád. 
Constant-potential inclosed arc lamps, incandescent lamps and 
motors, in the case of both alternating and direct currents, are 
operated on the same three-wire system. All the commercial arc 
lamps, whether on the direct or alternating system, are of the 
constant-potential enclosed type, as are also the street lamps in 
streets in which there is a three-wire system. In other streets the 
street lamps are of the series alternating current enclosed arc type, 
and are operated from constant-current transformers. 


Three rotary transformers supply direct current to the three-wire 

trect-current system. One has a capacity of 400 kilowatts and is 
located at the steam plant. Two have a capacity of 250 kilowatts 
each, and are located in a battery sub-station, which is situated in 
the very heart of the business section of the city and about three- 
quarters of a mile from the steam plant. The storage battery has a 
capacity of 2,500 R. p. hours at a five-hour rate of discharge. The 
250 kilowatt rotararies and the battery were installed in the fall of 
1896, and the 400 kilowatt rotary in the fall of 1898: All three 
rotaries and the battery supply currents to the same three-wire 
direct-current system. ‘The three alternators are always operated in 
parallel. At least one rotary transformer and storage battery are 
always connected to the three-wire direct-current system. The 
direct and alternating-current systems are consequently interlocked, 
and the whole plant, including alternators, rotary transformers and 
battery, is practically operated in parallel | 

The rotary transformers are of the two-phase type, and are so 
designed that by cutting in or out turns of the primary of the static 
transformers the voltage of the rotaries may be varied between 230 
and 360 volts. This wide range of voltage is necessitated by the 
fact that the rotaries are at times run directly on the line, and at 
other times used in charging the battery, frequently at high charging 
rates. This wide range of voltage that can be obtained from the 
rotary does away with the boosters, otherwise necessary in charging. 
The rotary transformers are two-wire, and simply supply the current 
to the outside wires of the three-wire system. "The neutral wire is 
connected with the middle point of the secondaries of the two static 
transformers. The point is always midway as regards electric 
pressure between the two terminals of the rotary transformer. 

The storage battery is at all times kept on the line for the purpose 
of regulation and to meet any emergency call for extra power. At 
the auxiliary steam plant, one generator supplies alterating current. 
The second generator, which in its normal use isa rotary transformer, 
when supplied with mechanical power from the engines, furnishes 
both alternating and direct current to thé system in any proportiohs 
that may be desired. 

Two of the rotaries are started and brought into synchronism by 
induction motors built on their shafts ; the third is brought into 
. as a direct-current motor, the current necessary for 
this being supplied from the direct- current system. 

The direct-current system of distribution was adopted for the 
central portion of the city, as it was considered the only one ón 
which all kinds of service could be given from the same wires, 
especially if those wires were placed underground. In that section of the 
city a large number of motors are being frequently stopped and 
started. It is considered that induction motors operated under these 
conditions would seriously interfere with the lighting service. In 
sections of the city where the motors are- in ‘continuous use—for 
example, when they are used for running machinery iu factories, and 
consequently are only started twice a day—we find no practical 
difficulty in operating induction motors and lights from the same 
system of distribution. The three 60 cycle alternators, one operated 
by steam and the other two operated by water power at a distance of 
11 miles from the first, have been continuously run parallel during 
the last three years. No difficulty whatsoever has been found in 
this method of operation. 

The operation of the rotary transformers has not been so simple a 
matter. At the outset there was great excess of sparking at the 
commutator. This sparking was soon found to depend very largely 
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on the variety of brushes used, It was found that a very soft carbon 
brush gave the best results, but without special treatment of the 
brushes, sparking, although diminished, is still excessive. The 
method of treating the brushes suggested by our superintendent, Mr. 
Rollins, was tried and found effective. The carbon brushes are first 
raised to a red heat, and then plunged in ordinary lubricating oil and 
allowed to cool. When brushes treated in this manner were used all 
vicious sparking was stopped, and in this particular the transformers 
ran as smoothly as direct-current generators of the best type. At the 
outset, in operating the rotaries considerable difficulty was met with 
in preventing pumping at times when the engines were supplying 
ower to the system. This pumping could be traced to the variation 
in the angular speed of the engines, and when the water power alone 
was PUNIRE the power there was little, i£ any, pumping. It was 
found that this tendency to pumping could be checked by varying 
the field excitation of the rotary transformers or by temporarily 
throwing a portion of the load on the storage battery. Only oncein 
the past three years has the pumping been such as to cause any 
serious interruption. The switchboard at the sub-station was 
originally arrariged to give the greatest possible flexibility in opera- 
tion. Both rotaries could be run in multiple with the battery, or 
both rotaries could be run in multiple, feeding into the line, and the 
excess of current used to charge the battery ; or one rotary could be 
run on the line and the second rotary used to charge the battery 
independently. This last method of operation was found impractic- 
able, although attimes desirable. Under this condition the pumping 
would immediately begin, and it necessitated giving up this method 
of operation. Notwithstanding the above-mentioned difficulties, 
when a year ago it was decided to increase the direct-current 
machinery we had gained sufficient confidence in the rotary system 
of 60 cycles to purchase a 400 kilowatt rotary rather than a direct- 
current generator. 
The third rotary, when tested, proved to be free from any tendency 
toward pumping, either when operated from the steam plant or from 
the water power, and was in every way as nearly perfect as a machine 
could be. However, when thrown ou the line with the two older 
rotaries, they immediately began pumping, and it was found 
impossible to run the three rotaries together. The pumping in a 
rotary system seems to be cumulative ; it is very easy to stop it if 
the proper remedy is applied as soon as the first tendency to pump is 
noticed. If allowed to go on it quickly gets beyond control. The 
impossibility of running the three rotaries together necessitated some 
change. The Westinghouse Company's engineers maintained that 
the corrective device could be applied with equal effect.to any one 
of the three rotaries. Copper strips were attached to the pole-pieces 
of the 400 kilowatt rotary. This rotary, of itself, was all right, but 
the developing of any tendency of the system towards pumping was 
entirely overcome by means of these copper strips. The system now 
works perfectly, whether operated by steam or water power. Even 
under the trying conditions of running the rotaries under different 
voltages, two feeding directly into the line and the third indepen- 
dently charging the battery, no trouble with pumping.is experienced. 
In all other respects the rotary transformers have been all that could 
be asked for; they have run practically continuously night and day 
for nearly three years, and have had practically no repairs, the 
` commutators simply being turned down once or twice a year. 

With storage batteries one looks for frequent renewals of plates. 
The Hartford battery has had its.share of renewala. The battery 
was bought under a five-year guarantee, which has since been 
renewed for five addiitional years. The renewals have not been in 
excess of what was expected, and no investment of the company has 
been considered more satisfactory than the battery. The method of 
deciding when the battery is to be renewed under the guarantee is 

rhaps interesting. Whenever any plate or number of plates have 
ost one-third of the original capacity, they are replaced by new 
plates. In this way the battery is being continually renewed, and 
its capacity should never be less than 90 per cent. of its original 
capacity. i 

Four charts were made from the daily records of the company, 
representing the total load on all the systems as well as the direct 
current load for the days of Wednesday, November 23, and Saturday, 
November 28, 1898. The two charts representing the direct-current 
system show that the average load on the rotaries during the 24 hours 
was over 80 per cent. of their rated full-load capacity. The maximum 
load on the system was 83 per cent. more than the full-load capacity 
of the rotary transformers. A comparison of the curves for the two 
days illustrates the great flexibility of the storage battery. On 
Wednesday it was used at the high rate of discharge for a short 
period. On Saturday the discharge was at a lower rate, but was 
continued for a much longer time. l 

The advantages of the rotary transformer and battery system to the 
Hartford company have been very great. With the battery the com- 
pany has been able to use a great quantity of water power that would 
otherwise have gone to waste. What would otherwise have been 
waste water power has been utilised at the peak of the load at the 
time when power is most valuable. The total output of the water 
power during the past year was over 90 per cent, of the possible 


output. When operating by steam the engines have been run at 
an economical load, the advantages of. the storage battery being 
nearly, if not quite, as great in connection with the operation ot 
the steam plant as of the water plant. The regulation of the 
system is much better with the battery than it could possibly be 
without it, and the service is much more reliable. The inter- 
locking of the battery with the alternating current by means of 
the rotary transformers makes the battery act as a regulator on 
the alternating-current system as well as on the direct. During 
the daytime on Sundays the entire load, both direct and alter. 
nating, can be carried by the storage battery. The battery has 
frequently been allowed to feed the alternating system through 
the rotaries. The transformer aud battery station is operated by 
three men—the superintendent, an expert in the care of batteries, 
and two switchboard attendants. The labour in caring for a station 
of this output is a minimum. 

The system could, of course, be operated with direct-current gener- 
ators connected to alternating current motors. This would necessi- 
tate, in the place of each 250 kilowatt transformer, one 300 kilowatt 
motor direct connected to two 125 kilowatt generators, and a smaller 
motor direct connected to two boosters. The result would be a much 
greater investment in machinery, much greater floor space occupied, 
greater complication and expense of operation and a lower efficiency. 


DISCUSSION. 


Mr. LESLIE said that during the past winter the company with which 
he was connected had operated two rotary transformers, each of 200 
kilowatts, at an annex station, on the two-phase system, with the ordinary 
static transformers, & . but as they had only one generating unit they had 
had no experience in paralleling. 

Mr. FERGUSSON asked if Prof. Robb was able to obtain independ: nt 
regulation on each side of the system using two, three, or four rotar.es 
with the storage battery, taking the neutral from the alternating system. 

Prof. ROBB said that their three-wire system was nearly perfectly 
balanced as regards feeders at full load, and, of course, that neutral was, 
therefore, absolutely midway between the two outside wires. At full load 
the system was so balanced that they did not need the neutral. At times 
of low load regulation of the voltage on the two systems was necessary, 
and was accomplished by varying the losses simply by pulling out feeders 
on one side of the system until the voltage at the junction boxes was 
balanced. There were many ways, by means of one very small unit, to 
boost one side to meet the conditions found in the larger Edison plants. 

Mr. EDGAR had in his district five or six large storage batteries, sorme 
of which were located so far from their three-wire generating station that 
it was rather difficult to charge them, aud during the past year the 
installation of an alternator fur that purpose had been discussed. The idea 
was to transmit high-tension current to various battery sub-stations 
and then by means of rotary converiers to turn it into continuous current. 
The question how to generate or how to obtain that high tension current 
had been discussed very fully. It seemed to resolve itself into one of two 
things: alternate current dynamos run by engines, or dynamos generating 
both alternating and continuous current as Prof. Robb was doing; or 
taking the three wire aystem to their large stations and transforming it 
by means of rotaries into high tension and by static transformers raising 
it and carrying it over the city. They had had doubt whether this could 
be accomplished, but Prof. Robb had now settled that. | 

Mr. AYER asked Prof. Robb to sty something about his experience in 
detail in operating the series enclosed arcs on the alternating system. 

Prof. ROBB said that he would first like to eay something about the 
third rotary transformer, That transformer differed from the others by 
the fact that its shaft was continued out beyond the bearings so that it 
could be belted to one of the engines and used for direct or alternating 
currente, While they were still operating series direct current arc lamps, 
they took off that machine 150 kilowatts of direct current and ran the 
series arc machines from the shaft, the machine acting at the same time 
as asynchronous motor of 250 kilowatts. There were times when it was 
more advantageous to take the current from that motor than the 
other. The arc lamps, in streets in which there was no three-wire system, 
were operated by Brush and Exceleior machines belted to the line 
shafting, the latter being directly connected to one large 60 kilowatts 
synchronous motor. Operating under these conditions it was neces- 
sary to supply to the synchronous motor 550 watts of alternate 
current for every nominal 1,200 c.p. lamp. A year ago they installed 
a 30-light constant current transformer as a trial, and that proved so 
satisfactory that six 100-light transformera had subsequently been installed. 
Operating under these conditions they supplied directly to each lamp 4CO 
wat's of alternate current, and were saving 150 watts on every lamp. 
These transformers were operated from sub-staticns. No one went near 
the transformers except once daily, from the time they were started until 
the time they were stopped. The inspector of the district turned the 
lights on and off, and was supposed to visit the transformer house once 
during the night. The transformers were practically automatic. They 
were made of two stationary coils and two movable coils balanced on knife 
edges. All the motion was the elight motion in the knife edge when the 
transformer was started and stopped, but hardly varied during the night. 

Mr. WAGNER said that in St. Louis there had been for nearly 24 years 
from 2,500 to 2,600 series alternate current arc lamps working satisfac- 
torily nightly. They were connected to various circuits operated by 
transformers placed in sub-stations. The system was not absolutely 
automatic as Prof. Robb's, but for the entire station output composed of 
arc lamps, incandescent lamps and power, they had only one switchboard 
attendant on duty. 
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CORPORATION ELECTRICITY WORKS ACCOUNTS.* 


BY MR. H. M. STEVENS 
(Borough Accountant, Brighton). 


Electricity works, as representing the most recent development of 
municipal enterprise, universally attract a large amount of attention, 
and on our part, no doubt, we shall plead guilty to taking an excep- 
tional interest in these undertakings—an interest, moreover, that is 
no whit lessened as we perceive that, under capable and judicious 
administration, they are destined to achieve material and financial 
success of the most satisfactorv nature. Such gratifying results have, 
we know, already been realised in not a few mstances, conclusively 
showing that electricity works, as soon as they have outlived their 
infancy, instead of proving sources of leakage—as was at one time 
feared —becoming remuncrative, and even highly profitable. Not- 
withstanding the fact that electricity accounts must necessarily have 
much in common with those of other corporation departments with 
which we are concerned, I think that there are many points connected 
with them that will well bear elucidation, and that it will be advan- 
tageous to consider and discuss. As is, of course, well known, the 
general legislation affecting electricity undeitakings is to be found in 
the Electric Lighting Acts, 1882 and 1888. On reference being made 
thereto, it is at once seen that Section 9 of the 1882 Act is the part 
that has most to do with our present topic. "This section provides 
that before the 25th day of March in every vear an annual state- 
ment of accounts shall be made up to the 31st day of December 
then next preceding; also that“ such statement shall be in such 
form and shall contain such particulars and shall be published in 
such manner as may from time to time be prescribed in that behalt 
by the Board of Trade.” | 

With regard to the date to which the yearly statement is 
required to be made up, it seems to me it is a misfortune the annual 
period was fixed to terminate with such an unnatural date, so far as 
corporation accounts are concerned, as the 31st of December. 
Perhaps at the time when the Act was passed it was not realised how 
generally Corporations would themselves become “the undertakers.” 
Undoubtedly, this seemingly small matter has in many cases 
occasioned grave inconvenience, and has involved either (a) the 
preparation of two annual statements—one for the Board of Trade 
year, and another for the municipal year—or (5) the publishing in 
the annual abstract the accounts of the electricity department 
compiled for a period which does not conform with the period 
covered by the accounts of all other funds and departments. It is 
now known, though perhaps not so widely as it should be, that the 
Board will raise no objection to the annual statement being made 
up to the end of March instead of December. This comparativel 
recent decision has not entirely removed the inconveniences to d 
I have referred, but is a welcome concession, which, I am sure, we 
must all appreciate. 

Although the Electric Lighting Act dates from 1882,it was not until 
1893 that the Board of Trade exercised the powers conferred upon 
them to prescribe a form of accounts to be followed in the prepara- 
tion of the annual statements relating to electricity undertakings. 
The form, as we know it, but before it was approved by the Board, 
was submitted, I remember, for comment or suggestion, and at that 
time an earnest endeavour was made to draw attention to what were 
deemed to be its imperfections. Notwithstanding these criticisms, 
and others which, doubtless, were contributed, the Board decided to 
experiment with the form as it stood. I am not aware that it has 
previously been reviewed in any such assembly as this, and I think 
it is exceedingly important that we should hear what is the general 
opinion concerning it. I, therefore, invite a discussion thereon, and, 
in doing so, I may perhaps venture to submit a few brief observa- 
tions. This form has one conspicuous merit, at all events, for by its 
means we have at length made some appreciable advauce towards 
that uniformity of accounts which we have talked of so often and 
sought so vainly. Another notable featu re—by this document, 
mirabile dictu, we obtain the sanction of a Government department 
to the compilation of a proper revenue account—i.e., a revenue 
account made up of income and expenditure items, and not of cash 
transactions merely. This is surely an omen for good, and is 
certainly a new departure that we shall not forget to quote when 
occasion requires. 

The arrangement of the form itself, it appears to me, is not in all 
respects well adapted for corporation accounts. In Division I., as 
to loans authorised, the column for '*amount repaid ” might prefer- 
ably be omitted. It is difficult to see what useful purpose it serves 
in just this connection, It is not followed as we might expect it to 
be by a further column “total loans outstanding." Moreover, by 
reason of the information it is supposed to convey, it would probably 
prove misleading in the case of most undertakings, viz. :— Those 
where provision for repayment of debt is made by means of an invested 
sinking fund, and where, as a consequence, redemption was practically 
taking place though no repayment of loan has actually been made. 


* Paper read at the Corporate Treasurers and Accountants’ Institute, 
June 22 and 23. 


The items in Division IL, capital account, it occurs to me are 
sud intended to furnish a clue to the particulars which it is 
esired should be inserted, and, perhaps, need not be too slavishly 
copied. Otherwise, it might be asked —why make a special line of 
“electrical instruments“ as distinguished from machinery and plant! 
* Instruments” may or may not mean the whole of the switchboard 
55 together with the record ing instruments and meters 
elonging thereto. It is better to class all these with machinery, &c. 
Again, it hardly seems desirable, or expedient in practice, to separate 
the cost of transformers, & (No. 5) from the cost of the mains. No. 
10, „general stores," is not a sub-heading usually to be found in 
statements of capital accounts. The cost of house services which in 
the form is included with the cost of mains might with advantage 
be separated therefrom. 

I have little comment to make on Division III., revenue account, 
in which the details on the whole are suitably classified. I should 
be better satisfied, however, to dispense with carrying forward a 
balance in this account, and to charge bad debts to the net revenue 
account. Divisions V. and VI. are most unnecessarily cumbered 
with debits and credits relating to the purchase and realisation of 
investments, "There should be a distinct reserve fund account and 
reserve fund investment account, and similarily, if required, distinct 
sinking fund and sinking fund investment accounts. Division 
No. VII. balance-sheet is lamentably wanting in certain essentials. 
Item No. I, on the debtor side, reads, * to capital account —amount 
received as per account No. IL" Such an entry as this might possibly 
serve for the balance-sheet of a limited company, but it is altogether 
out of court in relation to the balance-sheet of a municipal uuder- 
taking. Large loaus such as are required for electricity works are 
seldom raised by corporations except at a discount or premium, 
according to the rate of interest offered and the state of the money 
market at the time, and, therefore, it cannot be correct to say that the 
cash received in respect of loans represents the debt on the under- 
takiug, or in other words the liability in respect of borrowed capital. 
Furthermore, this said liability is being decreased every year, and 
the balance sheet ought certainly to show to what extent the 
operation has progressed, and correspondingly that there is a 
continually growing surplus or balance of assets. I have not at any 
time consented to make out a balance sheet strictly in accordance 
with this Board of Trade form, but although incorporating suitable 
modifications and additions I have, I think, rendered sufticient 
compliance. I append to this Paper a copy of the last published 
Brighton balance sheet. 


Having considered the arrangement of the accounts, it is an easy 
transition to pass on to discuss any special kinds of forms or books 
which it may have been found convenient to adopt in connection 
with the book-keeping. My experience is that inquiries are most 
frequently made as to the consumers’ meter reyisters and the con- 
sumers’ accounts ledgers. The plan of these must depend upon the 
principle of charge which has been decided on, i. e., whether electricity 
18 to be supplied at an uniform price per unit, or whether the charge 
is to be upon a sliding scale method. It hardly comes within my 
province to examine into the policy involved in this question of 
system of charge. I may, however, be permitted to state that the 
reason the sliding scale style was adopted in Brighton was, in brief, to 
ensure as far as possible that each consumer should be a source of 
profit. Under the uniform price system some customers are profit- 
able and others greatly the reverse, and the profitable ones are made 
to pay for the unprofitable. It must always be remembered that the 
conditions of the production and supply of electricity are totally 
different from those of gas, water or other commodities. It is prac- 
tically impossible to store electricity in an economical manner ; the 
works have to generate it at the moment it is required. In order, 
then, to supply a consumer it is necessary to keep a certain amount 
of plant ready to supply him, and thus the first outlay required is 
i that the capital and other standing charges alone— the expenses 
that will be incurred whether the machinery is running for a short 
or long period—constitute a large proportion of the total cost of 
supply. At Brighton these expenses amount to a sum equal to that 
which would be produced by the sale at 7d. per unit of the effective 
output of the generating station during one hour per diem. Elimi- 
nating the question of the standing charges, to which I have juat 
referred, the running cost isso small that electricity can be generated 
and supplied at a profit at less than one penny per unit. It is obvious 
that the longer the plant is worked each day the smaller will be the 
cost per unit of the electricity manufactured, and there is thus a 
very strong argument adduced in favour of the principle that 
consumers who use the light for a short time only, ought to pay 
a higher rate for it than those who use it for a long time. Very 
much more would need to be written to exhaustively explain the 
system known as the demand indicator system,” but enough has 
been stated to show the reasons for the introduction of so much 
complication. At Brighton the charge for electricity consumed 
during each half. year is at the rate of 7d. per unit, until the amount 
equals that required for an use of the consumer’s demand for 1824 
hours, 2. e., for one hour per day upon the average; all electricity 
consumed in excess of this quantity is charged at 1d. The 
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consumers demand is taken to be the average of the monthly 
maximum rates at which electricity has been consumed in each of 
the three dark months of the year, registered by an instrument 
known as the demand indicator. Now, it will probably be thought 
that this method involvesa very intricate style of book-keeping, but in 
practice no grave difficulty is experienced as regards the clerical work 
required. For the information of those who may find it useful, I 
append examples of the subsidiary books in use at Brighton, which I 
named just now as being the subjects of frequent inquiry. 

The question of depreciation is manifestly a matter. for the 
consideration of accountants, and in connection with municipal 
stations it is à somewhat vexed question. On the one hand, it is 
argued that the machinery employed is of such a nature that an 
adequate depreciation fuud, independent of ordinary repairs, ought 
to be builtup; whilst, in opposition to this view, it is often contended 
that the sin ing fund (which local authorities are compelled to 
provide) is in itself a sufficient depreciation fund. I am, myself 
(subject to theopinion hereunder expressed), strongly inclined to the 
latter proposition, provided the plant is efficiently maintained out of 
revenue. Surely prudence and common sense ought to be satisfied with 
such a proviso, especially seeing that under this arrangement the 
ratepayere will, in 25 years, inherit a fully-equipped undertaking, 
free of debt. I am bound to admit that if such a conclusion as I 
have indicated be agreed to, it does not wholly dispose of this matter 
of depreciation, for there are still some minor points on which I 
should like to elicit the opinions of members, At many stations 
storage batteries have been provided for limited use during the earlier 
days of the establishment. These batteries specdily wear out, so 
that in a few years they become almost worthless. Now, remem- 
bering that we are treating of a corporation station, the capital of 
which is being rapidly repaid by a heavy sinking fund, id given 
the fact that there is no intention of replacing the batteries when 
worn out, the question arises whether, when that time arrives, the 
value of the batteries should be written off by a charge on revenue 
It may be urged that, having regard to the comparatively short 
period of 25 years allowed for the redemption of the loans, the fact 
that some part of the plant does not last the full term of the repay- 
ment period, is more than balanced by the further fact that the life 
of the buildings, and much of the machinery is certain, if properly 
maintained, to greatly exceed the said 95 years. It may also be 
urged that the value of the undertaking, taken as a whole, is greater 
than the actual cost which appears in the balance sheet, and that, 
t her efore, there is no call to diminish this asset, even though some of 
t he properties which go to make up the total cost, have, in themselves, 
become depreciated. Would these same contentions hold good with 
regard to, say, house services which have been charged to capital and 
afterwards are disused, or with regard to obsolete meters? If not, 
and as some aver these items should be written down, why not carry 
out the principle to its logical conclusion, and cause a valuation 
to be made of all the machinery, mains, &c., and draw the balance 
sheet accordingly? I am of opinion that no such drastic and 
sweeping measure as this is called for, and consider that whilst the 
25 years’ sinking fund may be justly held to be sufficient for all 
purposes, it may yet be advisable to meet the views of objectors 
vy making a more ample provision in respect of such of the assets as 
have become disused or practically non-existent. These are matters 
that certainly should engage our attention, and which ought to be 
debated. 

The form of provisional. order usually granted, includes a clause 
which provides, tnter alia, for the formation of a reserve fund, no 
exceeding one-tenth of the aggregate capital expenditure. The 
allocation of profits to such a purpose as this we shall allow to be 
exceedingly wise. But one is inclined to plead that the fund so 
created should be regarded as one for use, not merely for ornamental 
appearance in the balance sheet. It is designed *to answer any 
deficiency at any time happening in the income of the undertakers, 
or to meet any extraordinary claim or demand at any time arising," 
and to these uses it should certainly be applied when occasion arises. 

As regards the allocation of profits in other directions, I will not 
here enter upon the important and contentious point, whether a local 
authority should seek to make a profit in aid of rates out of its 
electricity business, or by reducing the price to the lowest workable 
limit, recognise the claim of the consumers to reap whatever advantage 
there is to be gained from the success of the undertaking. I will 
only remark in connection with these divergent policies (1) that the 
provisional orders clearly contemplate profit making, for they limit 
the surplus in any year to 10 per cent. on the capital; but that 
(2) it is certain that the lower the tariff is made, the larger will be 
the number of those who participate in the benefits accruing from 
the domestic use of electricity. 

The electrical journals make a practice of publishing tables of 
comparative statistics which are mostly of an interesting and usetul 
nature. The various statements of accounts, however (from which 
these statistics are compiled), in spite of their similarity of form, do 
not always afford a means of making a strictly fair comparison one 
with the other. I alluded to this point in my Paper printed and 
circulated last year, and since then, Mr. Ram, the electrical engineer 


of Coventry, has dealt with it more fully. He rightly says that, 
seeing these tables are extensively consulted not only by managing 
engineers but by their committees as well, for the purpose of maki 
comparisons, it is very desirable that the analysis of the different 
accounts should be made upon the same basis, which cannot be the 
case unless similar items are included under the same headings in 
each instance. It is clear that at the present time this is not done. 
For instance, dealing with the expenditure for salaries and wages, 
some municipalities debit to revenue account the whole of the cost of 
salaries of all officers and assistants, whereas others charge to revenue 
a portion only of thesesalaries, and the remaining portion they charge to 
eapital account. Another variation is found in connection with the 
wages of meter-readers, which, in some cases, by being ranged under 
the head of meter room maintenance, are included in what is known 
as “ works cost,” and, in others, are excluded therefrom by being 
ranked with cost of permanent staff under the head of “ manage- 
ment." Again, the salaries of electricians in charge are sometimes 
included with ** wages at generating stations," and at others with 
“management expenses.” The attainment of perfect uniformity in 
the allocation of the many details that are comprised in the annual 
accounts is out of the question, but it would be well if some agree- 
ment could be come to on tlie major subject of the method of charging 
the salaries of the technical staff. 

A most glaring anomaly in connection with electricity works is 
the widely different redemption periods granted to metropolitan 
undertakings and to provincial undertakings. Of course, we are 
aware that in the one case the authority which fixes the limit is the 
London County Council, and in the other the Local Government 
Board. Possibly it might be worth while for our municipalities 
unitedly to make a representation on the subject with a view to 
obtaining more liberal treatment. At the end of last year the Local 
Government Board in sanctioning an electricity loan of £56.300 gave 
us a redemption period of 12 years only. The period allowed for 
the previous years loan of nearly equal amount was 21 years 
instead of the usual 25 years. That term had been accepted 
without protest, but the 12-year limit was, in popular phraseolozy, 
beyond a joke. Needless to say, strong representations were made to 
the Board, with the result that the original term of 12 years waa 
extended to 25 years. This morsel of history shows pretty plainly 
what the policy of the Board regarding these matters is likely to be 
in the future. 

Some ‘discussion has lately taken place in connection with the: 
adoption, by certain municipalities, of the National Free Wiring 
Co.’s scheme, as to how the charges paid to the Free Wiring Company 
shall be allocated in the accounts. No provision has been maae in 
the Board of Trade form for any such charges. and it, therefore, 
becomes necessary to manufacture an item for the purpose, to be 
included on the debit side of the revenue account, unless the sum- 
paid to the Free Wiring Company be treated as a rebate from the 
gross revenue and deducted from the income accordingly. This 
latter plan may very well be followed where the payment is based 
upon a specified sum per unit on the total consumption by the free- 
wired customers, and collected from them by the local authority in 
addition to the ordinary charges for the electrical energy. ö 

Inquiries have from time to time been made touching the assess - 
ment of electricity works, but inasmuch as the same principles govern 
the rating of this class of property that apply to the rating of gas 
works, water works, and similar concerns, there can be no need to 


discuss the matter here. Any information that may be required on 


the point I shall be pleased to do my bast to supply. 
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ELECTRICITY WORKS ACCOUNTS. 


— — 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)......Jan, 6, 1809/Kingston-upon-Hull (Mun.) June 9, 1899 
Ayr (Munlclpal).... . . . Nov. 11, 1898 Kingston-on-Thames (Mun.) April 21, „, 


Bedtord (Municipal) ... . . May 19, 1899 Lancaster (Municipal) Oct. 21, 1898 
Belfast (Municipal) ........Sept. 23, „ Leeds (Company)): Mar. 8,1 
Birmingham (Company)....Dec. 16, ,, |Leicester (Municipal) ...... Jan. 96, „ 
Blackpool (Municipal) ....Oct. 7, ,, |Leyton (Municipal) ........ Sept. 93, 1898 
Bournemouth (Company) . April 28, „ |Liverpool (Municipal)...... June 9, 1899 
Bolton (Municipal) ........ Dec. 9, 1898 Manchester (Municipal)....July 29, 1898 
Bradford W WESS April 14, 1599; Newcastleand District(Co.) Dec. 2, ,, 
hton (Municipal) ...... May 12, ,, |Newcastle-upon-Tyne(Co.) April 14, 1899 


Bristol (Municipal) ........July 14, „„ Northampton (Company) .. April 15, 1898 


Burnley (Municipal) ...... Sept. 16, 1898 Norwich (Company)........Dec. 2, „, 
Burton-upon-Trent (Mun.) April 21, 1899 Notting Hill (Company) . . Mar. 17, 1899 
Bury (Municipal) .......... ov. 25, 1598; Nottingham (Municipal) .. July 21, „ 
Cambridge (Company)) Mar. 10, 1899 Oldham (Municipal)... . . . Nov. 18, 1898 
Cardiff (Municipal) Jan. 6, „„ [Oxford (Company) )))) May 19,1599 
Charing Cross (Company) . Mar. 17, „ Pontypool (Company)) May 5, „ 
Chelsea (Company) )))) Mar. 31. ,, Portsmouth (Municipal). . . . July 14, „ 
Cheltenham (Municipal). . . Oct. 7, 109 Preston (Company) ........ Oct. 28, 1898 
Chester (Municipal)........ June 23, 1899 Reading (Company) ........ Sept. 16, „ 
City of London (Company). May 12, „ Richmond (Company)) Mar. 4, „ 


Clerkenwell (Company) . . . Mar. 
Derby (Municipal) ........ 


18, 1898 Scarborough (Company)....April 1 
9, „ |St.James’ & Pall Mall(Co.)..Feb. 


24, 1899 


Dewsbury (Municipal)...... Nov. 25, „„ [St. Pancras(Vestry)........ May 26, ,, 
Dover (Company) ........ June 2, 1899 Sheffield (Company) Dec. 16, 1898 
Dundee (Municipal)........Nov. 4, 1898 Shoreditch (Vestry) ) May 27, „ 
Eastbourne (Company) . . . July 22, „ Southampton (Municipal) .. June 8, „, 
Edinburgh (Municipal) ....Oct. 14, ,, |Southport (Municipal) .. . July 7, 1899 
Rxeter (Municipal) ........ Aug. 5, „ |South Shields (Municipal). . July 7, „ 
rd (Municipal) ...... Aug. 12, „„ Statford (Municipal). Oct. 23, 1898 
Guildford (Company) ...... May 5,1899 Sunderland (Municipal)..... July 28, 1899 
Halifax (Municipal)... . . July 21, „„ |Taunton (Municipal) June 16, „ 
Hammersmith (Vestry) . . . May 26, „ Tunbridge Wells (Mun.) . . July 27, 1898 
Hampstead (Munigpal) . .. Sept. 9, 18908 Walsall (Municipal). . .. . . June 23, 1899 
Hanley (Municipal) ........ April 28, 1899 Wandsworth (Company) ..Mar. 18, 1508 
Harrogate (Municipal) . .. Dec. 30, 1898 Westminster (Company) .. Feb. 24, 1899 


Harrow (Company) ........ June 16, 1899 Whitehaven (Municipal) . July 


Sabin wares Dec. 30, 1598 
unícipal) June 80, 1899 


Hove (Company 5 

Ftudtiersfield (Municipal) - Mar. 25, 1898 Worcester (Munloipal) 
Islington (Vestry) ) June 24, | Yarmouth (Municipal 
Kensi'gton & Knightebr' (Co.) Mar. 8, 1899 


Manchester Municipal Blectric Supply Works. 


The accounts of the Manchester undertaking show that 
there is no falling off in the splendid progress which has 
attended the concern since it was started in 1893. It will be 
remembered that the business was seriously hampered last 
year by the delay in the delivery of generating plant occa- 
sioned by the engineering strike. During the year 1897-8 the 
total equivalent connections increased about 27 per cent., 
while in the year under present notice the increase was nearly 
39 per cent. The total output last year reached 4,773,247 
units sold being an increase, over that of the preceding year, 
of 89 per cent. 

The average total revenue obtained shows & drop of about 
0:4d. per unit. This has been almost balanced on the other 
side of the revenue account by an increased economy in the 
costs, resulting in a diminution in the total costs from 1:71d. 
to 1°56d., or about 015d. per unit. Although this figure for 
the total costs has been bettered by much smaller works, still 
it is an admirable result, and certainly comes up to one’s 
expectations of good practice even at the large output of close 
on 6,000,000 units. 

The year’s operations resulted in a working profit of £40,985, 
representing 9:6 per cent. of the mean expended capital. 
After paying the interest charges amounting to £10,025, 
£10,377 was placed to the Sinking Fund and £6,583 to the 
Depreciation Fund. There was thus left a clear net profit of 
£14,000, of which £12,000 was paid into the City Fund in aid 
of the rates, and the remaining £2,000 carried to next year’s 
account. 


J D 9 T 
April T. ” 
June 17, 1898 


Glasgow Corporation Tramways. 
Inaugurated on October 13th last year, electric traction at 
Glasgow on the Michell-street to Springburn section of the 
tramways has now been in operation about 9} months. 


Horse traction. 


This length included 2:4 miles of double line. Since the 
above date another length of double track—in Castle and 
High-streets, from Parliamentary- road to Glasgow-road— 
about 0:84 mile, was opened for traffic on January 28, 1899, 
thus making the length of double track worked & total of 
about 31 miles. 

A technical description of the Springburn line has already 
appeared in ourcolumns.* In the following table we give the 
more interesting figures relative to the working of the 
electrical section up to May 81st last. 

Owing to the fact that the capital account is not distinctly 
rendered apart from that relative to the whole of the tramway 
system, we are unable to give any useful figures under this 
head. For the same reason the net revenue account, dealing 
with the appropriation of the working profit, is not complete 
in our table. 

It may not be uninstructive to compare the revenue and 
expenditure per car-mile run electrically, as given in our table, 
with the corresponding figures under horse traction, It must, 


however, be borne in mind that the electric traction figures 


are obtained under the disadvantages attending the working 
of a new system during the first 74 months of operation, 
while the figures representing the results by horse traction 
have been obtained throughout 12 months’ working under 
an old and matured system. From the figures given in the 
accounts to hand of the Glasgow tramways, worked by horse 
traction, and deducting from the expenditure the unexpended 
balance of the permanent way renewal charge, so as to make 
the figures under this system comparable with those given in 
our table for electric traction, we find that the total expen- 
diture per car-mile run comes out at about 8:2d. against 
b'9d.—the corresponding figure given in our table for 
electric traction. If, in both cases, we allow the whole 
charge (unexpended, as well as actually expended) in 
respect of the permanent way renewal fund to appear 
in the expenditure out of revenue, then the respective 
figures for horse and electric traction are 8·51d. and 
6:38d. per car-mile. Turning now to the respective earn- 
ings, the results obtained over the whole system of horse 
traction at Glasgow show a total revenue of 11:5d. per car 
mile, as compared with the 18:9d. given in our table. Of 
course, it is to be remembered that the novelty of a new 
system, such as electric traction, would influence somewhat 
the early results obtained, especially the figure revenue per 
car mile. It is interesting to learn that of the 84d. repre- 
senting the gross cost per mile under the system of horse 
traction 34d. per car mile is the cost of horse power. So far, 
then, as the results up to May 31st last are concerned, it 
would seem just to conclude that a saving of 2:8d. in the costs 
per car mile, and an increase of 2:4d. in the earnings p2r car 
mile have been effected, resulting in a total saving of 17d. 
per car mile. The revenue account of the working of the 
horse tramways for the year ended May 81st shows that the 
ratio of the expenditure to the revenue was 71:2 per cent., 
while the corresponding ratio in respect of the electrica'ly- 
worked lines is 42:4 per cent. 

In the table below is contained some further interesting 
figures relative to the tramways at Glasgow. 

It may be added that the average number of passengers p2r 
car mile on the horse-worked section was 12:97, that on the 
electrical section being 15:82. During the year about three 
miles of single track has been renewed for electric traction, 
and the work of conversion is being carried on on many of the 
routes, the Town Council having decided to convert the whole 
of the tramways to the overhead system of electric traction. 


* The Electrician, Vol. XLIL, p. 104. 


Electric traction. 


aliena F E 


Average cars | a . : Average | Av. cars 8 > " | ‘Receipts Av. K. W. 
= & omnibuses Es " P pd à Receipts. [receipts per (16-hour E ed 6 1 pa ae Receipts.) per car: hours per 
(16-hour day). ge. POETIESE car-mile. day). : Be. mile. ^ car-mile. 
š DM VVV nome mci MEUS a — UA — 8 1 K — 
E | 2856 3, 622,857 112,285 335 | £109,224 | 1144. 186 545,850 397,470 | 6,188,981 : £25,004 | 13°9d. 137 
Omnibuses ...... 1:7 51,313 | 501.552 900 4-2d. se ga Er ED TNR - 
B 287 


Totals ............ 2875 38,674,170 112,586,687 410,124 | ll:34d. s 18:6 545,850 597,470 6,188,981 290m. 15:94. 
j ; | s ! 
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ee td Worked by . eee Manchester Corporation. m3 : - 
Date Dr erm of Supply. . .. . . | August, 1893. Worked by ....... 6 Glasgow Corporat’n 
eee eee eee ense | CONtinuous-current 5-wire and 3-wire system. Date of Commencement af Oct. 13, 1898 


C. H. Wordingham. Working Sivsoneveatsabeuas tas 


Sen e ese sse eee Overhead trolley 
MAR. 31, 1899. Manager ã . J. Voung. : 
Period. E RETT TE .135'98- , 
"ilie — 5,633,534 TTT 
„ sold to consumers . . ciTe 75 — QUANTITIES. 
„ sold for public lighting, &e. .......... puo „120, ar mileage i. 397,470 
eee 46,570 Passengers Carried 6.188,981 
- eee pe enr 206,749 440,974 Miles of track cons gir: 
UNITS SOLD PER 8 C.P. LAMP CAPACITY ............... 327 31-4 FVV 6j" 
Maximum supply demanded .................. ..... . . — 5,716 kilowatts 4,246 kilowatts Miles of track da 5 O6 i 
Number of public lamps . .. ... . . . . . . . . . . . . .. 20 are i 99 ee e consu ovn 81^ 
A: of consumers enn 9 1,981 2.570 ee. ieee ID wu 56 
nnections to mains in 8-c.p. amo 178.236 pt VUA 
CAPACITY OF PLANT INS.OP.LAMPS ............... 105000 pen Reapers DUAL NORE coque £900,000° 
CAPACITY OF PLANT IN KILOWATTS................. 2 e n ee ve 737 614. 
ik a 860 I Expended (Total) . . . . . . . . 231⸗ 
APITAL— Tow. [Pom] oki. orn | 
AUTHORISED (TOT 570 — REVENUE. fom, | feres 
eet E Spe — TA ER - |£490,511 | £146 £490,511 | £101 EVENUE LP Be 
Loan (including Debenture charges). „ eri i E — Wi cad nnna ia £23,039 13 92d 
RECEIVED (TOTAL) . . .. ee E E WEE C ea VE 25,004 | 15°89d. 
eee X 104 431,900 88:8 Advertising, e. se 35 00214 
Loan (including Debenture charges). . . 350.000 | 104 Pe ES TER ö 
8 0,000 | 104 431.900 a EXPENDITURE. 
A , | ’ 88:8 
1 Bur M x RECEIVED (TOTAL) ...... 14051] | 418 58611 121 Woe 555 the 6:3094. 
Share (uncalled) — %%% ee eens — | — api d Fuel < TOD „„ os Y Ó | 295d. 
led) .. ...... ...... ...... ...... . a. e = — — sel.. . . . . . .. f. 385 0 
Loan (including Debentures) ) . 140,511 41:8 58.611 124 Oil, waste, water & supplies 270 94634. 
REPAID (ror Al) ttt , : ll Salaries and wages 483 . 
24,305 724 | 36,29 g 89 0.2950 
RESERVE OR SINKING FUND .............. 298 | 74 | Trafic expense 5002 | 3-020d. 
e 1.615 0-681 nil = No expenses. .. eee 5,002 320d. 
erer ooo eee oorr 34,243 10˙2 35.993 741 Salaries and wages... ........ 4,507 2°601d. 
EXPENDED (TOTAL) ........... . . . 357,617 106 493.71 Oil, water, salt, sand, &e, ... 207 | 0125d 
Lands and buildinns ges %: g í 1d 8 Accident insurance. Ae 199 0:1204. 
eee e e 200,87 59°7 i 138.417 99:5 _ Other charges (proportion of) 288 | 0'1744. 
Mains... e enen A 157,129 46:8 230.097 47.3 oo Priest proport ion of) 1,022 0*6G17d. 
Miscellaneo CTI —— i i Maintenance anc ve } l: eee 1,597 ‘95 j 
BALANCE OF CAPITAL AOUN rr... 7.6174 -727 I- 61.8164 lus 127 Permanent Way sk s : — 325 94554 
A : 2 Electrical equipment of line 12 0°076d. 

REVENUE— Total. per unit sold V. Total Per unit sold Buildings and fittings ...... 31 0°019d. 
TOTAL Pree, 0. et „„ SUPER ee eee „„ £57,409 | 4'012d. 71005 | Prat. A Station generating plant ss 158 0*095d. 
Revenue from supply enm 8 enses sona sae 55,420 3°873d n 3510. Electric cars and general “ARS 

" meters, HC. |. 17,51 0:1224. 2.235 0-119d. equipment 798 0-482d. 

la pene n A ISP DLE E et 2384 0:0174. 393¹ 0:0204. HRS ( 162  0098d. 

* l naio Been — | — = — | FINANCIAL RESULTS. 

EXPENDITURE OUT OF RE VENUE. m aa 32 0:0024. || Workiug Profit for the period £'3,273 
TOTAL COSTS r V || Depreciation written off in £1,22 
WORKS COSTS... eee LATA 6 75 d | 1:558d. respect, of elec. eq'pm'nt j l, * 
e eee 710 200d. 2, 1132d. | Carried to renewal fund ... 27974 

. ho.) ....- ....s.ccscccsessescs 15,732 10%. 19,131 0'962d. | Carried to reserve or sink- | à 
a a Wer 0°451d. 8,251 | 0:415d. | ing fund j gi 
.., BA | Diera J. $26 94888. Percentage of total ezpen-] E 
Repairs ere station „„ rs 99513 2 9.1564. || Percentage of total expen-] | 42:43 
— — sre e n eh |, ditare to reveme ben. 55 
Wages, &c.....-. TTE ILE ASK 641 0.0484 185 ee . ven an e bsp £3,545 
^ ; renewals of mains, &c. (oe TTA 1 283 0.0904. 2˙284 9.0554. | E ing Track "I AR pir , 
EE — à d| zasa | oaea. ||Bxpmnditwo por miie obj £1802 
TITULI a i ex wor ung TON ies TSéRSse TASA 
ee . AE — eR. LE Revenue per Passenger Vp" VR 0:894d. 

‘ TY ö — — — wate | Number of passengers per } 15:82 
eee . 7,270 | 05506d.] 8466 | 0.426d. car mile (average) .. ) 
.... S — iex | vie C s = 

eee. . .. y Ol? dd. 2 883 0 170d. GLASGOW CORPORATION TRAMWAYS.—REMARKS: 

ent e e e 4,796 03354. » 08; wae a Being th ivalent in single track of the : 

Salaries ........ ced pp P 26 335d. | 6,083 | 073064. ||| dp street now Jald amd worked electrically with double 

Stationery, &c. 0 UO 552 9.1854. 3.055 0-184d. track. b Equivalent single track. The whole of the tram- 

Establishment charges E „ 388 9.9274. 615 Q:031d. || ways are now in course of conversion tothe electrical system, 

ee e. 1,073 0°075d. 991 0:050d. and they kodade about 40 aera of erae ond 1 mile of 
. eee e 048e ; : sin X. o e c i 

638 - 0:048d. 8247 9.8414. system, horse and electrical at May 3» 890, 2245, 246 had 

, t o ee ed out of t in F to th lactic f 

FINANCIAL RESULTS— Total. | X excluded Total. M Olpe rp d debt. “Tithe apitel 1 "the elect ical “norton. fa wot 

WORKING PROFIT FOR YEAR .................. £32 8 a m rendered in the accounts. d Being unexpended 

Sum ed to De re. 983 9:90% £40,935 9:617 balance of annual charge in respect of renewals, and placed 
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THE POOR MAN'S TELEPHONE. 


As a result of the municipalisation of electric supply under- 
takings, and of the cheapening of production and of house 
wiring, the predietion that electric light will become ** the poor 
man's light ” is on its way to fulfilment. Electric traction is 
now providing the poor man with cheap and rapid transit, 
and is assisting towards & solution of the difficult problem 
of the housing of the working classes. It is several years 
since the sixpenny telegram brought a method of express 
message service within the reach of the less wealthy classes, 
and now, if the spirit of the Bill which received Royal 
Assent on Wednesday be acted up to, the telephone service 
is to extended and cheapened until it is put within 
reach of every member of the community. It is hardly 
necessary to recapitulate in detail the causes that have 
tended, and may still tend, to impede the popularisation of 
telephonic communication in this country; it will be 
sufficient to point out that the two prime causes have been 
the ownership of the telephone system by a company instead 
of by a government department, and the absence of proper 
facilities for conveying written messages either before or after 
their transmission by telephone. Naturally a company, 
owning a valuable property which it is allowed to exploit 
under more or less severe restrictions, seeks the most 
favourable outlets for its capital and chooses the most 
remunerative districts and the customers who bring the 
largest and most profitable business. A joint stock company 
exists primarily for the benefit of its shareholders, and 
although companies may frequently directly or indirectly 
promote civilisation and progress, enhance our national 
greatness or confer benefits on the general trade of the 
country, these are merely secondary effects which, moreover, 
are seldom arrived at except when paid for by State subsidies. 
On the other hand, the short-sighted policy of successive 
Governments in safe-guarding the telegraph revenue by 
crippling the telephone service is not so simple of explanation. 

Although, as we have said on previous occasions, the only 
true and radical remedy for the condition of telephonic 
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matters in this country would be a single system, managed 
by a government department as a sister service to the inland 
telegraphs, it is evident that the Telegraph Act of 1899, 
will somewhat extend the use of the telephone, and it is, 
therefore, of interest to examine in what directions and 
in what manner this extension is likely to be made. In the 
first place, we may expect a gradual modification of the nature 
of the National Telephone Co.’s existing telephone networks. 
The Company, prohibited from establishing itself in areas 
hitherto untouched, will now be obliged to further develop 
those districts in which it has already a foothold. Here it 
will soon find that it has already secured the most profitable 
subscribers, viz., those that pay a great price for great services 
rendered, but that, to avoid competition or to hold its own 
against it, it will be necessary to encourage the class of 
subscribers who require smaller and cheaper service, and to 
further develop the call-box system. Some of the local 
authorities, just as they have done in the case of electric 
supply business, will no doubt drive this to extremities, and 
offer so much to the small telephone user as to put 
him in a better position than the larger one, and 
reach the unremunerative limit. Were Shoreditch not in 
the London area, and therefore not in a position to have a 
municipal telephone exchange, we might expect its model 
tenement dwellings to be fitted with cheap telephones as well 
as cheap electric light. It must be remembered that, 
although no preferential charges will be admitted, the toll 
system of charging can always be so adjusted as to give the 
preference to any particular class of subscriber. An extremely 
low yearly rental and a comparatively high charge per message 
would result in the small user obtaining a distinct advantage 
over the large business house that has its telephone constantly 
in use, just as at present, with a fixed yearly charge, the 
latter class of subscriber is encouraged. The gradual 
alteration in the coefficient of importance of the individual 
subscriber will also modify to no inconsiderable extent the 
arrangement of the switching apparatus, for under the new 
conditions each operator at the switchboard will be able to 
attend to the wants of a larger number of subscribers than 
hitherto. This will, to put it tecunically, necessitate more 
local jacks per operator’s position and correspondingly 
diminish the number of switchboard sections and of operators. 

Another development that must take place is the intro- 
duction of “ automatic or penny-in-the-slot call boxes, which 
are already becoming exceedingly popular abroad. The 
present type of call box used by the National Telephone Co. 
would not be suitable for use in too public a place without 
attendants, as the attention of the exchange can be called 
before any fee is paid, the coin only being put in 
by the caller when the connection has actually been 
obtained. The automatic boxes recently erected as 
an experiment in Berlin, and referred to in our notes 
column this week, have the same defect; but in some 
Scandinavian towns it has been avoided by an arrangement 
which necessitates the insertion of a coin before the exchange 
can be called, combined with an ingenious device which returns 
the coin if the connection to the wanted subscriber is not 
effected. 

But what, in our opinion, is needed more than anything 
else, in the direction of extending the telephone service, is a 
practical arrangement with the Post Office authorities for the 
distribution by messenger, post or telegraph, of written 
messages which have been transmitted telephonically. Work- 
ing arrangements for such services were to have been made at 
the time the Post Office took over the trunk lines, but they have 
only taken effect in very few districts, and that partially 


and with considerable difficulty. No doubt the Post Office 
exchanges which are to be erected in the metropolis will give 
these facilities, but they should be extended to every telephone 
area, and not only to every telephone subscriber in that area, 
but to everybody utilising a call box. This would also give 
the equivalent of an all-night and Sunday telegraph service, 
so much to be desired, without the expense necessary for the 
opening of local telegraph offices at night-time. The National 
Telephone Company has long found the necessity of an all- 
day and all-night service, but it is at present limited to 
telephone subscribers as telephonic messages may not be 
transcribed by the Company’s servants for transmission as 
letters. Let these and other ridiculous restrictions be 
abolished, so that the best may be made at all events of the 
remarkable piece of patchwork which may be cited as the 
Telegraph Act, 1899.” 


o OBITUARY. 


E — 


FRANK KING. 


. We greatly regret to announce the death, on Thursday, the 
8rd inst., of Mr. Frank King, M.I.E.E., at the early age of 
45. Mr. King is well known to the electrical profession, 
principally in connection with the development of the 
secondary battery for central station and traction purposes, 
and his association with the early secondary battery companies 
brought him into prominence at an early age. Mr. King 
received his first education in electrical technology at Finsbury 
College, from whence he passed to the workshops of a well- 
known firm of scientific apparatus manufacturers, where he 
evinced a great aptitude for mastering details. In 1881, the 
year in which the Faure" improved secondary battery was 
introduced into this country, Mr. King first directed his 
energies to the subject of accumulators, and in conjunction 
with Messrs. Beeton and Taylor invented the B. T. K.“ cell, 
which did useful work in the early days of the electric 
lighting industry. His work in connection with batteries 
took him to America, from which country he returned in 
1888 and joined the Electrical Power Storage Co. as their 
superintending engineer. In this year the well-known 1888 
type of E. P. S.“ cell was brought out under Mr. King's 
direction. This was followed in 1889 by the introduction of 
the K“ type, a marked improvement on the earlier type, 
aud one which was introduced to meet demands for very 
heavy charge and discharge rates. The gradual introduction 
of electric traction, and the deplorable effects of locomotion 
on existing types of cells, directed Mr. King's attention 
to the design of a form of cell suitable for tramway 
and road service, and, in conjunction with the late 
M. Camille Faure, he brought out the well-known 
form of traction battery which is designated the Faure- 
King " cell, and which has been so successfully employed on 
the electrical vehicles in London, Paris and other cities. In 
1889, Mr. King transferred his services from the E. P. S. Co. 
to the Electric Construction Corporation, returning to the 
E.P.S. Co. as manager in 1891, at which date the manu- 
facture of the '* E.P.S." cell was resumed. Mr. King filled 
this responsible position until the early part of 1898, when, 
unfortunately, owing to failing health, he was obliged to 
relinquish his active part in the management. Nevertheless, 
he still took a practical interest in the business of the 
company in the several capacities of director and consulting 
engineer. 

It is of interest to state that, even up to the time 
of his death, such was his fascination for the subject of 
electrical storage, Mr. King was actively engaged in perfecting 
a new type of storage battery plate. Going back somewhat in 
our account of his active life, we may note that in 1892, in 
addition to his other engagements, Mr. King undertook the 
managing engineership of the Chelsea Electricity Supply 
Company, and made considerable alterations in the 
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arrangement of the generating plant 
stations. In 1893, the Pioneer Electric Carriage Co. 
was formed, with Mr. King as engineer, and it was 
largely in connection with this Company that the work 
of developing a suitable traction battery was undertaken. In 
1896 he had the misfortune to break a blood vessel in one of 
his lungs, which laid him up for a considerable time, whilst 
1n the spring of the present year he was compelled to have 
one arm amputated, and this shock added to his already con- 
siderable weakness, and necessitated a visit, about three weeks 
ago, to the sea coast at Bexhill-on-Sea, where he unfortu- 
nately contracted a slight sunstroke. In his enfeebled 
condition of health he was unable to shake off the effects of 
this stroke, and after returning to his town home he died on 
the 8rd inst. 

The funeral took place at the Crystal Palace Cemetery, 
Sydenham, on Tuesday last, in the presence of a large number 
of his old colleagues and friends. 


BENJAMIN SMITH. 


It is with extreme regret we have to announce the death, 
on Wednesday, of Mr. Benjamin Smith, M.I.E.E., divisional 
manager to the Eastern Telegraph Co. at Alexandria, Egypt. 
Mr. Smith was born on March 27, 1838, at Newhaven, 
Sussex, where he was educated. After an early training ina 
bank in his native town, where his father was manager, Mr. 
Smith entered the service of the Electric and International 
Co., afterwards transferring his services to the London, 
Brighton and South Coast Railway Co.'s telegraph depart- 
ment, where he remained until 1857, when he joined the 
Atlantic Telegraph Co., and was in this service till its wind- 
ing-up in 1861. He then joined Messrs. Glass, Elliott and 
Co., and was employed in laying the successful 1866 Atlantic 
eable, and in other important submarine cable laying work. 
Later on he was appointed superintendent of the Eastern 
Telegraph Co.'s station at Tripoli, Northern Africa, afterwards 
serving as electrician at Malta from 1870 to 1876, in which 
latter year he went as relieving superintendent to Aden, 
Bombay and Alexandria, and occupied this position until 1879, 
when, on the laying of the Eastern and South African Co.'s 
cables, Mr. Smith was transferred to that Company's service 
, as electrician and general superintendent of the line. 

On the completion of this work in 1882 Mr. Smith was 
appointed divisional manager at Alexandria, remaining in this 
position until his lamented death. He was in charge at 
Alexandria shortly after the famous bombardment by 
Admiral Seymour, and received several decorations for 
services rendered to the Egyptian Government about this 
time. In 1879, Mr. Smith invented the important system of 
translating telegrams known as the human relay,” a system 
which has done much to facilitate the transmission of 
messages, and which is now in general use. When the duplex 
system of telegraphy was first conceived, Mr. Smith devoted 
a great deal of attention to the subject, and made many 
valuable suggestions and contributions to the development of 
this important system of telegraphic work. Mr. Smith, who 
leaves a widow to mourn his loss, was much respected as a 
reliable, straightforward and able man in all relations of life. 
He was devoted to his profession both technically and 
commercially. Although a strict disciplinarian he was always 
on the most friendly terms with the staff, and socially was 
most popular. His death will be mourned by troops of friends 
and acquaintances at home and abroad. 


New Telegraph Relay.—J. Jallego, of San José, Guatemala, 
has been granted letters patent by the United States autho- 
rities for a telegraph relay. The Telegraph Age states that 
the object is to provide a relay having a powerful magnetic 
effect, the strength of which can be readily adjustable, The 
core of the magnet has a right-angled extension pivoted to it 
at one end, and the armature is pivoted on an axis perpen- 
dicular to that of the extended pole-piece. By moving these 


parts upon their pivots, the distances between the pole-pieces | 


and their distance from the armature are altered. 


at the power ! 
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HYSTERESIS. 


BY PROF. THOMAS R. LYLE. 


If a harmonically varying magnetomotive force, m eos wi be 
applied to a closed ring of soft iron, and if both- the M. M. F. 
applied and the flux produced be plotted, taking the time as 
abscissa, we get experimentally the curves A and B in Fig. 1, 
where A is the force curve and B the flux curve.* 

From the figure we see that the flux curve differs consider- 
ably from a sine curve, and that the flux oscillation is in the 
case considered behind the force oscillation in phase by about 
18deg. Here the maximum induction was 11,000 C. G. S. 
units, so that the iron was nearly saturated. If the amplitude 
of the magnetising force were less, and hence also the ampli- 
tude of the induction, the flux curve would differ less from a 
sine curve. Hence, as in practice the amplitude of the 
induction in the cores of machines is about 5,000, we may, 
for a first approximation, assume that, if ccoswt be the 
magnetising current (» turns) operating on a magnetic circuit 
whose reluctance is 9, the magnetic flux produced is repre- 
sented in amplitude and phase by 


N = os (wt — 8) 


where 0, the retardation, is au angle which, as I will show, 
can be approximately determined. 


Fia. 1. 


Consider a magnetic circuit round which there are r 
windings, and such that 10 ampere-turns produce a flux, c, 
through it. If an E.M.F., e cos ut, operate in the electric 
circuit of this arrangement, to find the current that flows 
and the power lost by hysteresis. 

In Fig. 2, let the line OA = Re where R is the resistance of 
the circuit, and c the amplitude of the current in it. 

Draw OB behind OA by an angle 6 (the flux retardation), 
and equal to ncc; then if the projection of OÀ on any line 
rotating in the plane of the diagram with angular velocity o 
represent the value of RC (Cc cos wt) at any instant, the 
projection of OB on the same line will represent the corres- 
ponding value of the magnetic flux. 


D 


Through A draw DA perpendicular to OB and equal to 
onOB (that is to wn?sc or wLe where L = n?e = inductance) 
DA will represent in amplitude and phase the E.M.F. due to 
change of OB the magnetic flux. Join OD. OD will 
represent in amplitude and phase the impressed E.M.F. 
Produce OA to G to meet the perpendicular DG to it. 

From the figure we have 


OD? or e? = (R? TL? + 20LR sin ò)? = 1202, say. 
Hence c =e/I where I, the impedance, is 
= VIR? T 29LH sin & T w Lê}. 


* In this we have to assume that the nature of the flux curve produced 
by a given force curve is independent of the rate of alternation. 
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Also, if the angle AOD = &, 
esin $ Le cos ô, 
. ecos ġ = (R + oL sin d)c, 
wL cos ô 
Ro- Ein * 
so that if E (the impressed E. M. F.) = e cos ot, 
then 


.. tan ġ= 


C = 7 Cos (wt - >). 


It is worth noting that while hysteresis increases the 
impedance it diminishes the retardation of phase of the current. 


The power put into the circuit being =}eccos¢ 
10A. 0G OA? 30A. A8 
[ORO CA c de 
2 
of which 1085 or 4RC? is the power used in heating the 


conductors, and 
OA. AG 


„or 30 Le? sinô, 


4 


is the power absorbed by hysteresis. 
Now as w= 2r ^. we find that the energy T absorbed per 
cycle by hysteresis is Lc? sin ô, or rn’oc? sin 6, and as 
c= rpa l 
(where I= length, a= sectional area of magnetic circuit and 
p = permeability) and the amplitude of the induction, 


b=4rncp/l, 
2 
we find that T= t sin 3—4 v sin ô, where r is the volume 
p 


of the iron, and kh=b/u=the amplitude of the magnetising 
force. Hence the energy T absorbed per cycle reduces to 


jU sin ô, 
1 

or per cubic centimetre per cycle to 
o gin ô. 
4 

From Ewing’s values “ for /]H4| for cyclic magnetisations 
of soft iron à can be calculated for different values of b. 

Thus we find— 


b i Sin 6 ô 
FFP J ee ramas E 
1,974 | 0°55 53:5? 

6,830 0:61 | 37°5° 
5,950 0°575 35° 
7,180 0:545 33° 
8,790 | 0:482 28" 
10,590 0:424 25° 
11,480 | 0:525 19° 


The value of 19deg. of 6 for b=11,480 corresponds well with 
the approximate value 18deg. deduced from Fig. 1 where b 
was = 11,000. 

From the above, it is seen that the value of ô, applicable to 
closed circuit transformers, is about 35deg.! 

When there is not a complete iron circuit the value of à 
becomes much smaller. 


* Phil. Trans., 1885. 

f In a Paper by me, in one portion of which the theory of the trans- 
former is dealt with (see The Electrician, Vol. XLIL, p. 72), I inadvertently 
stated that the phase retardation ix generally a small angle though I 
worked out the problem for a phase retardation of any value, and that 
the effect s of eddy currents might be accounted tor along with hysteresis 
by the imtroduction into the theory of the idea of the magnetic phase 
retardation à, To be accurate the introduction of à accounts for hysteresis 
only. The power lost through eddy currents varies in laminated cores 
with the square of the number of alternations per second, and as the ô 
gives only a power loss proportional to , it obviously will not suffice to 
accurately take account of the Foucault currents. 
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(for simplicity) sectional area of both the iron and air portions 
of the magnetic circuit, then 


"m 
and T, the energy absorbed per cycle, reduces to 
(v + uri) i sin 6, 


where „= volume of iron in circuit, v! = volume of air in 
circuit. If ri = yy 


T - v (1 ein &, 


hence the energy absorbed per cubie centimetre of iron in 
a magnetic circuit, with an air gap of magnitude p, as defined 


above, is (IT up) 2 sin d, while in a complete iron circuit 
it is 4 sin 8. 


But as the energy absorbed per cubic centimetre per cycle 
depends on 6 only for the same iron, we find that 


(1+ pp) sin ô! = sin ô, 
sin ô 
lup 

For the flux densities usually employed we have found that 
sin6—0:575 qp. 

p in well designed polyphase motors might be as small as 
54g, while in ordinary dynamos it is generally greater. 

Taking »=1,600, we find 

sin ô! =0°575/6 = 0:096, 
or ò! = 51deg. 
for a compound magnetic circuit in which the volume of the 
air gap is ,},th part of the volume of the iron. 

If the volume of the air gap be relatively greater the value 
of ô becomes correspondingly less. Being thus able to 
determine ô the magnetic phase retardation for different kinds 
of magnetic circuits, we can very easily take account of 
hysteresis in all problems relating to circuits where the 
currents and electromotive forces are supposed to vary 
harmonically. 

In a Paper by me, published in Zhe Electrician, No. 25, 
Vol. XLI., and Nos. 3 and 4, Vol. XLII., à method is proposed 
of treating problems concerning currents in branched and in 
mutually inducing circuits produced by harmcnically varying 
electromotive forces. According to that method, if an harmoni- 
cally varying E.M.F. (E) operate on a circuit having resist- 
ance (R), inductance (L), and hysteresis (phase retardation ò), 
we 8ee at once, from Fig. 2 above, that 

E = RC + LC sin ö «LC cos ò 
=(R+oL sin & «oL cos à) C 
—-rC. 
Hence the operator r for this circuit is 
RTL sin 8 ＋ «L cos 6, 
which shows that & circuit with R, L, and hysteresis (6) is 
equivalent to a circuit with R! Li without hysteresis, where 
RI RTL sin ô 
L! L cos ò. 

Having thus obtained the operator for any single circuit 
with hysteresis, we can, by the method developed in the 
Paper referred to, without any additional complexity, take 
account of hysteresis in all problems relating to harmonically 
varying currents. 

It may be worth pointing out that a consideration of Fig. 1 
will show the general form the magnetising current curve 
A must have in order that it may produce a sine flux curve, B. 
It must be a pointed curve, and it is possible that an impressed 
current of such a form might be more efficient than one of 
the sine or of the more flattened form. 


sin 81 = 
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ELECTRIC SUPPLY EXTENSIONS IN LIVERPOOL. 


We give below the text ofa report by Mr. A Bromley 
Holmes, the City Electrical Engineer to the Corporation of 
Liverpool. The report is dated July 7, 1899 :— 


Pursuant to the resolution of the Electric Power and Lighting 
Committee on May 26th, 1899, that “The city electrical engineer be 
instructed to prepare a report on the system of supply of electrical energy 
in use and in course of adoption throughout the City, both for lighting 
and for tramways," the electrical engineer begs to submit the following 
report :— 

Pressure of Supply. 

Electrical energy is supplied in Liverpool, by direct current, at a 
pressure not exceeding 500 volta. In selecting a system for the general 
supply of electrical energy, due consideration must be given to the 
following facts :—(a) The cost of generating electrical energy is indepen- 
dent of the pressure or the direction of the current, that is to say, is the 
same for high or low pressure, direct current or alternating. (b) Any 
subsequent transformation, either of pressure or of direction, entails 
(1) A loss in the operation; (2) An additional expenditure in plant. 
(c) Tramways require a supply of direct current, at a pressure of 500 volta. 
A similar supply, on the three- wire method of distribution, is also suitable 
for lighting and for motora. Considerations of safety limit the pre:sure of 
distribution to 500 volts. (d) If there were no other points to coneider, 
electrical energy would naturally be generated at the pressure of distribu- 
tion, viz., 500 volte (e) To force a current of electricity through a 
conductor entails a loss in pressure, and consequently the eectional area of 
a distributing main must be increased with the distance of distribution, 
that is to say, if a main of one square inch sectional area is required 
for any given distance, a main of two square inches area will be 
necessary to secure the same limit of fall in pressure for double that 
distance, Therefore a main to distribute at two miles distance is not 
ouly twice as long as a main to distribute at one mile, but must also have 
twice the area of conductor to secure the same efficiency of distribution. 
In other words, the cost of & main varies, approximately, as the square of 
the distance of distribution. (J) The electrical energy conveyed by a main 
is expressed by multiplying the flow in amperes by the pressure in volta, 
thus the energy in a current of 100 amperes at 500 volts is equal to the 
energy in a current of 50 amperes at 1,000 volts, but the sectional area of 
a main must be proportional to the current in amperes, irrespective of the 
pressure. (g) It follows, therefore, tbat, as the cost of a main to limit the 
fall in pressure to any given percentage increases as the square of its 
lengtb, and varies directly as the current in amperes, there is a limiting 
distance at which it is possible, commercially, to distribute at any given 
pressure. (A) The limiting distance, commercially, for direct distribution, 
at a pressure of 500 volta, may be taken for lighting at about two miles, 
and for tramways at about three miles. (i) The use of boosters, or 
machines which raise the pressure in & main in proportion to the current 
passing through it at any given moment, enables the distance of distribu- 
tion to be materially increased without increase in the size of mains. 
Small outlying portions of a supply area can be advantageously dealt with 
in this way. (J) Satistactory economy of working can be attained in a 
station of, say, 10, COO H.P., and there is no reason to make stations of 
larger size simply to secure economical working. 

From the above considerations, it is clear that an area of supply not 
more than four miles in diameter, and requiring not less than 10,000 H. p., 
is dealt with under the most favourable conditions as regards economy, if 
supplied from a single station placed in the centre of the area, the electrical 
energy being generated and distributed at 500 volts pressure. In dealing 
with larger areas, it is necessary to adopt, either a high-tension system of 
supply for the more distant districts or to increase the number of 
generating stations, The latter course has advantages as regards simplicity 
and consequent economy of working, and also as regards safety, as it would 
be imprudent to depend on a single station for the whole supply of 
electrical energy for a large city. 

Positions of Stations. 

It will be seen from the accompanying plan that the greater portion of 
Liverpool* lies within a radius of two miles from Pumptields and Lister 
Drive respectively, which sites have been selected for the two maiu electric 
power stations, as affording cheap delivery of fuel by rail at Lister Drive, 
and by canal at Pumpfields, the canal at Pumpfields als» affording a 
supply of water for condensing. The demand for electrical energy for 
lighting is at à maximum only for three or four weeks in mid-winter, 
and the horse-power of plant’? required at that period very largely 
exceeds that which would suffice for the other portions of the year. 
The Highfield-street, Paradise-street, and Oldham-place stations are 
very favourably situated and equipped for dealing with the excess 
winter demand, which is chietly required for the area included 
within a radius of one mile from the common centre of these three statione.t 
The area at the south end of the Cityt can at present be dealt with from 
the Lark.lane and Smithdown-road stations, and the small outlying 
district at the north end can be supplied from the station which it is 
suggested should be constructed at the Cobb’s quarry destructor. The 
economy in working costs to be"secured by combining an electric station 
with a destructor is very small when the power available is limited to three 
or four hundred horse-power. It is desirable, however, that the waste heat 
at the destructors should be applied to some purpose useful to the Corpo- 
ration, such as the generation of electrical energy, and the experience to be 
gained by the present trials on a limited scale may form the basis fur larger 
and, consequently, more econumical developments in the future. 


* Shown by the larger circles on map.—[Eb. E.] 
t Shown by the smaller circle on map.—{ Ed. E.] 
+ Outside the circles on map.— I Ed. E.] 


Combined Stations for Tramways and Lighting. 

The adoption in Liverpool of a direct-current supply at 500 volts 
pressure enables the same plant to be used both for lighting and for tram- 
ways. Under these circumstance there can be'no advantage in dividing 
the tramway station from the lighting station except as regards keeping 
the costs of each undertaking entrely separate; but there are distinct 
advantages as regards first cost, management and spare plant from the 
combination of the stations. As both the tramways and lighting are in 
the bands of the Corporation, there is no real difficulty in assessing the 
relative charge that should be made for the two servicea. 


Type of Plant. 

The boilers in use in the Liverpool Stations are of the Lancashire 
double-flued type, fitted with Galloway tubes and working at a steam- 
pressure of from 120 to 160lbs. per syuare inch. As far as practicable, 
a duplicate water supply is provided for each station from the town 
mains. Economisers and feed-water heaters are provided to utilise, as 
far as possible, heat which would otherwise be wasted. Mechanical 
stokers are fitted to all the boilers, to reduce manual labour and 
nuisance from smoke. The coal is delivered without handling into 
the hoppers which feed the mechanical stokers. Condensing 
apparatus will be installed, so far as a balance of profit can 
be secured, when both capital and working charges are considered. The 
engines are compound or triple-expansion, and of the enclosed, quick- 
revolution type, which has been successfully adopted in the majority of 
English electric power stations. The eogines for the firat section of each 
of the new stations are of 1,200 H. P., but the stations are designed to admit 
of engines each of 2,500 H. . if desired, for the second sections, The 
dynamo3 are of the multipolar type, direct-coupled to the engines. The 
distributing mains are laid in iron troughs, filled in with bitumen. The 
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switchboards at the new stations are so designed that each set of plant may 
be used either for traction or for lighting. Accumulators are used to 
equalise the supply to the tramways, and also to supply energy for lighting 
during the periods of light load, when it would not be economical to run 
the engines. 
Capacity of Stations, 

The maximum constant working load of the plant in the stations, when 

completed, will be as follows :— 


Fimpßf V Hio ento uei ee. 15,000 ur 
Dister ... y EA E . 15,000 ,, 
Highfield-street, Oldham-place, and Paradise-street 

combined: 2.55 lee e P p RRAN EUN e 9.000 „ 
Lark-lane and and Smithdown-road ............... jase 1,200 „ 
Cobb s qusrrr))j⸗ſ poeh itu Enos Seriei T 600 ,, 


40.800 n.r. 

The Lodge-lane sub-station will contain no steam plant, being only an 
accumulator and distributing station. It is not necessary, at present, te 
install more than the first half of the plant in the Pumptields and Lister 
Drive stations, limiting the total output to, say, 25,000 n.r. Ample space 
has been secured at Lister Drive to allow for the erection of a considerably 
larger station than the one now in hand. 

Demand for Electrical EN. 

To meet the present demand for lighting requires plant of about 10.000 
H. ., and, with the rapid rate of increase of the last few years, it seems 
probable that the demand for lighting may, together with the demand for 
mechanical power, which is only commencing, before long reach 20,000 H r, 
to 25,000 n.r. The tramways, when completed, will probably require not 
less than 10,000 H.P. 

High Pressure Distribution, 

Although the requirements of the present time, and of the immediate 
future, can be dealt with most advantageously at a pressure of 50J volts, 
which is the limit of pressure allowed by the Board of Trade under the 
designation of low-tension, the clectrical engineer has from time to time 
advised the committee that it may, at a future date, be desirable to use a 
high-tension system of transmission in dealing with the development of 
outlying districts, and there will be no difficulty in providing such a 
supply, when requisite, from the sites already in the possession of the 
Corporation. 
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In conclusion, the electrical engineer would remind the committee that 
most cases of electrical distribution can be dealt with in more than one 
way, and it is not contended that the system of supply, or the type of 
plant recommended, is the only system, or the only plant which could be 
wed for this purpose. . , l 

The electrical engineer, however, is of opinion, after full consideration 
ef the various systems and plant available, and careful study of all the 
local conditions, that both efficiency and economy are secured by the plans 
adopted by the committee, which provide for the generation and distribu- 
tion of electrical energy in Liverpool in a sound and satisfactory manner. 

A. B. HoLMES, M. Inst. C. E., City Electrical Engineer. 

July 7, 1899. 


THE CHAPMAN VOLTAGE REGULATOR. 


This device, which is manufactured by Mesers. Laing, Wharton 
and Down (Limited), is intended to regulate the terminal voltage of 


an installation by varying the resistance in the shunt circuit of the 
dynamos automatically, instead of by hand. The moving of the 
resistance switch is effected by a four-coil, differentially-wound 
solenoid, which is termed the working solenoid, and the action of 
this is determined by an '*auxiliary " solenoid connected across the 
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THE “CHAPMAN” VOLTAGE REGULATOR, 


voltmeter terminale. The latter operates a set of contacts which 
control the admission of current to the four sections of the working 
solenoid. Twoof thecoils in the working solenoid, one on each side, 
have a small current continuously flowing through them in such a 
direction that their magnetic effects are neutralised. The contacts close 
the circuit of one of the other two coils, and so neutralise the effect 
of one of these continuously acting coils, causing the core to move in 
one direction or the other, and actuating the resistance switch. 
This method of connecting the working coils considerably diminishes 
the self-inductive effect, and obviates the occurrence of a large spark. 
The auxiliary solenoid does nothing more than to move a contact 
lever through a space of about pin., and a very slight change of 
voltage suffices, it is said, to do this. By means of this regulator a 
similar curve of pressure regulation can be obtained, if desired, as 
that of an over-compounded dynamo, viz, that when the 
current increases, the terminal voltage also increases. This is 
effected simply by compounding the auxiliary or voltmeter solenoid. 
The makers claim, for instance, that the Chapman regulator will 
enable the old style of alternate current aynamos, without any 
compound coils, to do just as good work as the more modern 
ones. The energy consumed by the regulator is not very great. We 
are informed that the operation of the large working solenoid only 
requires some 60 or 70 watts. The makers point out that one of the 

laces where this apparatus is especially suitable is in mills and 
factores where it may be advantageous to run lighting plant from 
the main line shafting, for they say that if there is a variation of even 
50 per cent. above the normal speed the regulator ensures steadiness 
of the light. The size of the regulator is 36in. by 17in. by 8in., and 
it weighs about 2501b 


BRIGHT'S MERCURY FOUNTAIN AT. THE EARL'S 
COURT EXHIBITION. 


This complete novelty and entire departure in fountains was 
specially designed by Mr. Charles Bright, F.R.S.E., for the Queens- 
land exhibit at the Earl's Court Exhibition, of which it forms one of 
the principal features, the object being to draw attention to a leading 
product of Queensland. The mercury, with a weight nearly 14 times 
that of water, falls from an upper bowl, 4ft. in diameter, to one 7ft. 
below and 34ft. larger. Both of these basins, as well as the orna- 
mental supporting pillar between them, are made of iron, painted 
black to improve the effect. Owing to the great cost of quicksilver, 
one of the main problems was to get an appreciable effect with the 
smallest possible quantity. Hence anything like a Niagara Foll 
of mercury was out of the question, The top bowl is, 
in fact, filled in with cement, so as to render it a mere table 
or support, with 64 small channels, or chases, at intervals 
of in. round the lip, for conducting the mercury in very 
small quantities over the edge. "Then, again, the supply is so 
arranged that there is only just sufficient quicksilver at the bottom 
of the lower basin to enable some household flat irons and hunks of 
rock to float—a striking feature, which should establish the fact in 
the minds of the ordinary public that it is mercury that is being 
dealt witb, 4nd not water, as many seem to imagine. 

From the lower bowl there is a drain pipe, 80ft. long 

and ljin. in diameter, which conveys the mercury to a 

tank at a slightly lower level, forming the source of 

supply to an elevator apparatus for supplying the 

necessary “head” of mercury. The form of elevator 

adopted consists of a number of small, thickly-set steel 

buckets (33in. by 21in.) freely suspended at intervals 

on an endless bicycle chain, which is conveyed through 

the storage tank. As each bucket dips into the latter 

T a tilting device ensures it picking up all the mercury 

it will conveniently hold. The full buckets are thence 

il led upwards to a reservoir tank some 14ft. above, where 

aach in turn, by means of another tilting device, parts 
with its contents. 

From the upper tank the mercury is conducted by a 
1 pire 106ft. in length and lin. in diameter to the upper 

sin of the fountain. The weight of quicksilver 
employed is 24 tons, its value being £594 sterling. 
Each of the tanks has about 2 cubic ft. of mercury 
init. The number of elevator buckets is 28, at 20in. 
intervals along the chain ; and as each holds some 10 
cubic inches (5lb.) the supply of mercury is worked at 
a rate of over seven tons per hour. Both the delivery 
and return pipes are lined with glass (mainly to reduce 
friction to a minimum), and the head of mercury in 
the reservoir tank is equivalent to 6ft. above the: height 
of the top basin. 

The elevator is worked by a 2 H. P. electric motor of 
the Langdon-Davies (alternating current) pattern. Both 
the fountain and the machinery to work it are elec- 
trically lighted ; and the effect at night of the spray of 
mercury falling, with the light glistening between, is 
distinctly attractive. 

Whilst Mr. Bright is the responsible engineer for the entire device, 


the contractors are Messrs. H. Youny & Co. and Measrs. Arnold 
Goodwin & Son. 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 


New York, July 21. 

Wireless Telegraphy in Hawaii.—Advices from Victoria, 
B.C., are to the effect that the Marconi system of wireless 
telegraphy will be put in operation in Hawaii as a means of 
communication between the different islands of the group. A 
company has already been organised and some material for 
the system has already been sent. There is only one channel 
between the islands which is wider than the English Channel, 
namely the one between Oahu and Kauai, and to the minds 
of the promoters of the enterprise communication across that 
channel is the only part of the plan that is problematical. 

A New Idea in Cooling Machines.—A novel application of 
thermodynamies to domestic purposes has recently been 
brought out by Dr. Louis Bell in the shape of an air-cooling 
apparatus for offices, apartments, &c. It is a somewhat 
radical departure from previous methods in that the source of 
the cooling is not, as generally heretofore, the conversion of 
mechanical work into the abstraction of heat either directly 
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or indirectly, but merely depends upon the enormous latent 
heat of vaporisation of water., Water from any convenient 
source ie supplied in a thin film to the copper top of a flat 
convoluted air flue, and a sharp air blast is directed axially 
along and over this flue from a special little blower motor. 
The forced evaporation chills the air flue vigorously and drops 
the temperature of the whole air blast from 10°F. to 20°F., 
according to the rate of evaporation attained. The net result 
of this arrangement, the details of which are here 
only sketched roughly, is to send out into the apart- 
ment to be cooled about 10,000 cubic feet of air per 
hour cooled to a temperature of about 68deg. on an 
expenditure of about 100 watts. By adjusting the machine 
the air supplied can be sent out without any added moisture, 
or with such a degree of humidity as may be desired, and the 
temperature may likewise be varied, although, as usually 
adjusted, the temperature of the air delivered is controlled 
automatically within a few degrees’ range. Obviously such 
an apparatus is not intended or adapted for cold storage work 
or the like, but within the range required for effective house 
cooling it is enormously more efficient than any machine 
which depends on the degradation of mechanical energy. 


July 28. 

A Modern Telephone Exchange.—The New York Telephone 
Co., early in July, opened a new exchange in this city, which 
represents the highest development in telephone engineering 
and equipment. The new exchange, which is named 
* Madison Square, is equipped with the relay system. 
The subscriber calls by simply taking the receiver off the 
hook, and a tiny signal lamp, placed immediately under 
the answering jack in the exchange, gleams at the operator 
until she extinguishes it by inserting a plug into the answering 
jack. At the same time a pilot lamp in the upper part of the 
board also lights up and serves as an appeal to the supervisor 
should the operator fail to notice the call promptly. The pilot 
lamp and the signal lamp go out together when the plug is in 
the answering jack. Theclearing-out signal is given by the sub- 
scriber replacing his telephone on the hook. ‘This causes a 
lamp set in the keyboard, opposite the cord, to light up. 
There is a lamp for each cord, consequently a disconnection 
signal for each of the two lines connected. If one lamp gleams 
and the other stays dark the operator knows that one sub- 
scriber is ‘‘ holding the line.” If both lamps stay dark she 
knows that conversation is going on, or, at any rate, that the lines 
are still in use. When both lamps light up she knows that 
both subscribers have hung up, and that she may disconnect 
without listening in or making inquiry. The incoming trunk 
lines are equipped with lamps that answer the same ends as 
those on the local subscribers’ lines. The operation of the 
relay board is very pretty to watch. The rapid twinkling of 


the lamps as they light up and are promptly extinguished by |- 


the execution of the orders they convey, the swift motions of 
the operators, accompanied by very little talking—for the 
lamps do practically all the supervising—give the impres- 
sion of a very accurate and noiseless machine, with just 
a touch of magic and mystery that lends a fascination 
absent from the older style of switchboard, with its clicking 
and clattering drops. The Madison-square switchboard has 
& present equipment of 2,400 subscribers’ lines, almost 
half of which is already in use, and an ultimate capacity 
of 4,900 lines. 
and, occupying the entire floor, is well lighted and venti- 
lated by windows front and back and a spacious skylight 
in the centre. The other floors of the building are occupied 
by the usual well-arranged operators’ quarters, and by the 
power and relay plant for the operation of the switchboard. 
‘The new exchange will be followed by two other model 
exchanges, on the relay system, during the latter part of the 
year, and eventually the whole of the New York telephono 
system will be equipped with the smooth-working relay plant. 
The New York Telephone Co.’s system continues to increase 
by leaps and bounds. At present it contains in Manhattan 
and the Bronx over 82,000 stations. Of these, 5,000 have 
been added during the present year. It may be confidently 
expected, in view of the lower schedule of rates now in force, 
and of the growing appreciation of the usefulness of the tele- 
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The operating room is on the top floor, 


phone service in all situations, that the phenomenal record 
will be at least equalled, if not beaten, in the second half of 
the year. i 


Strikes.— During the past two weeks great unrest has been 
manifested in labour circles in various parts of the country, 
and in many places strikes have resulted. A couple of weeks 
ago the electric railway employés in Brooklyn and Manhattan 
boroughs of this city indulged in a peculiar strike. It appears 
that the action was ill-advised, and that a majority of the men 
were opposed to striking. The public suffered little incon- 
venience, since almost the full number of cars were 
kept going all through the troublous times, though their 
operation was for several days attended with violence 
upon the part of the sympathisers of the strikers. The 
* sympathisers " are far more dangerous in cases of this sort 
than the strikers themselves are. When a strike is announced, 
it is a signal to the mob element to begin a career of destruc- 
tion of property which often results in the destruction of life. 
The police reserves were called out to preserve order and 
protect the loyal employés, and many were the encounters 
between the police and the mob. The strike died an 
ignominious death in a few days, and the disgusted strikers, 
who felt that they had been misled by their leaders, lost no 
time in applying for reinstatement.—The employés of one of 
the Cleveland Railway Companies struck a few weeks ago. 
An adjustment of the difficulties was brought about, but after 
a few days the men struck the second time, claiming that the 
company had failed to live up to theiragreement. The second 
strike has been attended with a great deal of rioting, loss 
of life and much destruction of property. The troops were 
called out to quell the disorder, and they are still on duty. 
A week ago a car was blown to pieces by dynamite placed 
upon the track and four or five persons were fatally 
injured. This cowardly act has done more than anything else 
to injure the cause of the strikers, and has been condemned 
by all classes of citizens. The excitement attending these 
strikes seems to have inflamed the minds of the telegraph 
messengers in many of the larger cities, for they, too, have 
been agitating the business world by a strike on their own 
account. They had many grievances, and in some instances 
they got what they struck for. In this city the strike did not 
yield any material results in their favour, save in one or two 
instances. Those who held out soon lost heart, and applied 
for reinstatement. 


CORRESPONDENCE. 
THE DARK LIGHTNING FLASH. 


TO THE EDITOR OF THE ELECTRICIAN. 
Sig: Last night during a thunderstorm of rare severity in 
which brilliant flashes—single, double, triple or quadruple— 
followed one another at intervals often of not more than 4 
few seconds of time, I was surprised to see with great vivid- 
ness on a suddenly illuminated sky two nearly vertical lines 
of darkness, each of the ordinary jagged appearance of a bright 
flash of lightning. I remembered to have seen two real flashes 
of just the same shapes and relative positions, and I concluded 
that the black flashes were due to their residual influence on 
the retina. I turned my eyes quickly from the dark sky 
outside to an illuminated wall inside the house, and I again 
saw the same double dark ‘ flash,” which verified my con- 
clusion in an interesting manner. The fatigued part of the 
eye failed to perceive the sudden brightness of the sky in the 
one case and of the wall in the other.—Yours, &c., 
Aix-les-Bains, August 7. 


KELVI. 


MAGNETISM AND MOLECULAR ROTATION. 
TO THE EDITOR OF THE ELECTRICIAN. 
Sm: Apart from the theoretical side of the matter, Prof. 
Oliver Lodge has, long ago, experimentally shown* that there 
is an electrostatic force associated with a varying magnetic 


* Phil. Mag., June, 1889. 
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field, but it is not clear, so far, that the luminous rings, to 
which reference has been made of late in your journal, are to 
any large extent due to that cause. 

In June last the results of some experiments I had made 
upon *'Diselectrification produced by magnetism” were 
communicated to the Royal Society, and I hope later on to 
show that the formation of the luminous rings within an 
exhausted vessel is connected with the actions there described. 
Lord Kelvin has been good enough to draw attention to a 
research carried out by Cromwell F. Varley, in 1871. A 
proper understanding as to the distribution of the charged 
particles within the vacuum bulb when the discharge has 
ceased to pass is very important in the present enquiry, and 
Varley's results, in conjunction with later researches, con- 
siderably assist in that direction. In this connection it may be 
permissible to refer to an experiment made in my laboratory last 
year, tin which it wasshown that the cathode electrode may, under 
certain conditions, continue to give olf streams of negatively- 
charged matter for more than a minute after the ordinary 
discharge had ceased to pass in the bulb. One interesting 
feature of this was that in several cases the fact of connecting 
the electrode to earth had no appreciable effect upon the 
charged streams emanating from it. 

I shall await Mr. Walker's complete mathematical analysis 
with very great interest. —Yours, &oc., 

Shooter’s Hill, Kent, Aug. 8. ChHanlLEs E. S. PhILLIbs. 


THE ELECTRICAL RESISTANCE AND HEATING 
COMPANY (LIMITED). 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: Will you grant me one or two lines of your space 
to point out, in reply to Mr. Swinburne, that my letter 
to you on July 28th contained no claim that I was “ the 
inventor of the electric resistances which form the subject 
of the patents of the Electric Resistance Company?" I mercly 
brought forward evidence to prove that electric resistances 
made of blacklead and clay were not new at the date of 
Vogt's specification. Your readers do not require to be told 
that old materials may be applied to a new purpose, or that 
known ingredients may be incorporated in a novel manner, 
and thus become good subject matter for a patent. These 
are the commonplaces of patent law. My contention was, 
and is, that a simple mixture of blacklead and clay, moulded 
and then baked, is not a new material for the manufacture of 
electric resistances.— Yours, «c., J. A. FLEMING. 


London, August 9. 


LEGAL INTELLIGENCE. 


Easton, Anderson and Goolden (Limited) v. New Brighton 
Town, &c., Co. 


This case was heard by Mr. Justice Day last week, and was an action 
to recover £4,100, the price of certain electrical lifts supplied and fixed 
at the town of New Brighton, £407 fora pump, and £247 for extras. 
Defendants admitted the lifts and pump had been supplied, denied the 
extras, and counter-claimed £5,264 damages for delay. lu the autumn 
of 1897 defendants were erecting a tower, 400ft. high, and plaintitls 
contracted to supply and fix two main electrical lifts to run up 
the centre of tower to the top, and two auxiliary lifts to run up 
to the 80ít. level, the lifts to be running a week before Easter, 
1898, provided they were not delayed by anything out of their 
control Plaintitts alleged that owing to the work of the tower not being 
sufliciently advanced, they were unable to complete their contract until 
Aug. l. The lifts and pump were duly supplied, but defendants 
contended that plaintiffs were responsible for the delay which occurred in 
fixing the lifts. ln consequence of the delay, defen?ants said the shops at 
the top of the tower and on the 80ft. level could not be used, and the 
persous who had taken them had to be compensated, and the public was 
also prevented from using the tower, defendants contending that they had 
sustained damages to the extent of £5,264. By arrangement, judgment 
was entered for plaiutitfs for the amount of their claim aud for defendauts 
on the counter-claim for £600. 


Re Madras Electric Tramways Co. (Limited). 


In the Chaneery Court, on Wednesday, Mr. Justice Wright ordered the 
petition presented by the Electric Construction Co. (Limited) for the 
winding-up of the Madras Electric Tramways Co, (Limited! to stand over 
until the first petition day in November. 


t The Electrician, July, 1898. 


TRADE NOTES AND NOTICES. 


Nottces for tnsertion under the above heading must reach the Office not 
3 d ase 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week. | 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 3, Sulisbury-sourt, Fleet- 


street, Loudon :— 
NOW READY. 

“The Electrician" Electrical Trades’ Directory and Hand- 
book for 1899.— The Second Edition of the ** Big Blue Book” for 
1899 is now ready. The volume contains the large Sheet Tables 
of Electricity Supply Stations and Electric Railways and Tramways. 
The price of the Directory and Handbook remains the same—10s,, 
post free 10s. 9d.; abroad, post free, 12s. (United States 13s. 6d.). 


„ ELEOTRIO Motivs Powrr,” by Albion T. Snell, contains th 
latest information respecting the application of electric energy to minin 
and general power transmission purposes, in which the author has had 
much experienoe. Price 10s. 6d., post free; abroad, lls. 

**ELEOTRIOAL TESTING FOR TELEGRAPH ENaiNEERS."— By J. Elton 
Young, M. I. E. E. The scope of the book aims at furnishing a fuller treat 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general. 
Don. 8vo, fully illustrated. 108. d., post free: abroad 11a. 

"LABORATORY NOTES AND FoBM8."— With the above title we have ready 
the New Edition of a set of 40 Elementary and Advanced Exercises for 
use in Electrical Engineering classes, These have been prepared by 
Ur. J. A. Fleming, and will be found of great service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 38. 6d. per 
dozen net; in sets of any three, 18. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 5s. 6d. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 128. net; or bound in strong 
cloth case. price 128. 6d. net. Strong portfolios can be had, price ls. each. 

NOW READY.—The cheaper edition of Dr. J. A. Fleming's Electrical 
Laboratory Notes and Forms.” These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led toa request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new For 
which differ only from the higher-priced set in being printed on smaller an 
:heaper paper and with less space for tabulated records, are issued at half 
the price of the original set. 

“Tae STUDENTS’ GUIDE TO SUBMARINS CABLE TEsTING.”—A new work 
by Messrs. H. K. O. Fisher and J. C. H. Darby, with the above title, is 
now ready, price 6s. net; abroad, 68. 3d. This work is intended to serve ag a 
guide to operators already in the telegraph service, and to those who desire 
bo enter that service, The great cable companies now insist that their 
operators and probationers shall 8 Certain examinations in electrical 
subjects. The k is very fully illustrated. Second Edition now ready. 

DRUM ARMATURES AND CoMMUTATORS,” by Mr. F. Marten Weymouth, 
also ready. Price 7s. 6d. ; abroad, 88. Prospectus on application. 

‘ SUBMARINE CABLI- LATIN AND RzPArRING."—By H. D. Wilkinson, 
M. I. E. E., &o., fully illustrated; price 128. 6d. 

“ PRACTIOAL Notes FOB ELEOTBIOAL STUDENTS."—By Messers. A. B. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. 

„% ELEOTRO-OHEMISTRY."—By Dr. G. Gore. Third Edition. Price 3s., 
poat free. 

"WIRELESS TELEGRAPHY: SIGNALLING AOROSS SPAOB WITHOUT WIRES 
BY ELxOrRIO Waves.”—By Dr. O. J. Lodge, with many original illustra- 
tions, Ncw and Enlarged Edition in the press. 

** ELECTROMAGNETIC Tukony."—Dy Oliver Heaviside. Vol. I., 12s. 6d. ; 
Vol. II., just published, price 128. 6d. 

"THE INCANDESCENT LAMP AND ITS MANUFACTURE."— Dg Mr. Gilbert S. 
Ram. Price 7s. 6d., pest free. 

“THe STEAM ENGINE INDICATOR AND INDICATOR DiacRams.”—Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 

„THE ABT or ELEOTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore’s book is now ready, price 10s, 6d., post free. , 

“Tue MaNvrAOTURM OF ELxOrRIO LidahT CARBONS." — A Praotical 
Guide to the establishment of a Carbon Manufactory. Fully illustrated, 

r els. 6d.; post free, is. 9d. 

THE BIBLIOGRAPHY OF X-Ray LITERATURE AND E ESEAROH, 1396-97." 
À valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. "Thia work contains a quantity of general 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 5s., poat free. 

“ LOCALISATION OF Favcts IN ELTOrRIO Light Mains.”—By F. O. 
Raphael. Price 58., post free. 

** ELECTRICAL ENGINERRING FORMULA,” a pocket-book, by Messrs, W. 
Geipel and H. M, Kilgour; price 78. 6d.; by post, 78. 9d. ; abroad, 8s. 
New Edition in the press. 

‘t THD ALTERNATR CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A- 
Fleming, M.A., D. Sc., F. R. 8. New Edition, Price 128. 6d., post free 
Vol. II., price 12s. 6d. post free, ia also ready. 

* ELKOTRIO Lames AND ELTOrRIO Lida RTINO,“ by Prof. J. A. Fleming 
M. A., D. So., F. R. S., is handsomely bound, and' full of original illustra- 
tions, designe, initials, &c. New Edition iv the press. 
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"Tum ELEzoTRICIAN" PRIMERS.—In Two Volumes. 
Vol. IL, Practice. Price, stout paper cover, 28. 2d. each, post free; cloth 
3s. 9d. Single Primers, Sd. each, post free. 

‘Morva POWER AND GmEABING FOR ELEOTRICAL MAOHINERY."—By 
E Tonon Carter, O. E., M. I. K. E. Prioe 13s. 6d. poet free; abroad 

" ARMATURE WINDINGS OF ETroraio MaoHINES."—By H. F. Parshall 
and H. M. Hobert. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electrio Companies of America, and is intended to serve as a 
working treatise on d o design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 -page tables, 80s., post free. 

„TRI POTENTIOMETER AND ITs ÁDJUNOTS": A Universal System of 
Electrical Measurement.—By W. O. Fisher. Fully illustrated. Price 6s., 


post free. 
IN THE PRESS. 
' TuB Evsorrio ARO.“ —- By Mrs. Ayrton. 


„TH MANUFACTURE OF OARBONS FOR ALL ELECTRICAL PURPOSES."— 
By Francis Jehl. Nearly ready. 


55 BATTERIES, THEIR DESIGN AND MANUFACTURB." — By E. J: 
e. 
t: PRIMARY BATTERIES: THEIR CONSTRUCTION AND Usz."— By W. R. 


r. 
" PnACTIOAL TELEPHONY."—By Dane Sinclair and F. C. Raphael. 


t Tun ‘ELECTRICIAN’ WIREMAN’S POOKET-800K.”—Edited by F. C 
Raphael. 
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TENDEBS INVITED. 


The Carlisle Corporation invite tenders for boilers, engines and 
dynamos for traction purposes, together with condensing plant. 
Further particulars are set out in an advertisement. Plans and 
specifications can be inspected at (but not obtained from) the offices 
of the consulting engineer (Prof. A. B. W. Kennedy), 17, Victoria- 
street, London, S. W., and eopies of the specification, with forms of 
tender, &c, can be obtained from the town clerk (Mr. A. H. 
Collingwood), Carlisle, after Wednesday next. 
Collingwood's office not later than Aug. 17. 

The Glasgow Corporation invite tenders for the supply of (1) 
switchboards and instruments, (2) high conductivity copper 'bus bars 
(unmachined), and (3) electricity meters. An advertisement contains 
additional information Copies of specifications, &c., can be obtained 
from the engineer (Mr. W. A. Chamen), 75, Waterloo-street, and 
tenders must be lodged with the town clerk (Sir J. D. Marwick), 
City Chambers, Glasgow, on or before Monday, the 28th inst. 


The Hast Ham Urban District Council invite tenders for the 
supply and erection of (a) combined electric light and traction plant, 
including engines, generators, overhead line equipment, motor cars, 
switchboard, arc lamps, &c., (b) watertube boilers, feed pumps, 
piping, condensers, cooling towers, tank and puriher, (c) cables 
for electric lighting. Further particulars are given in an advertise- 
ment, and copies of specifications, &c., can be obtained from the 
Council's electrical engineer, Mr. W. C. Ullmann. “The Limes,” 
White Post-lane, East Ham. Tenders (addressed Chairman, Works 
committee, Public Offices, East Ham), not later than noon of Satur- 
day, Sept. 9. 


The Dundee Town Council invite tenders for the overhead line 
equipment and rail bonding of the Perth-road and Lochee tram- 
way routes. Specifications, &c, may be obtained from the city 
electrical engineer (Mr. Walter H. Tittensor), Dudhope Crescenc- 
road, and tenders must be lodged with the town clerk (Sir Thomas 
Thornton, LL.D.), City-chambers, Dundee, not later than Aug. 23. 
An advertisement gives further particulars. 


The Aberdeen Electric Lighting committee invite tenders for twelve 
months’ supply of house service and distributing lead-covered cable. 
Further particulars are given m an advertisement, and specifications, 
&c., can be obtained from the city electrical engineer (Mr. J. Alex. 
Bell), Cotton-street, Aberdeen, after the 14th inst. Tenders must be 
in by the 21st inst. 

The Electric Lighting committee of the Huckney (London) Vestry 
require tenders for four sets of direct-current steam dynamos for high 
or low speed. Specifications, &c., can be obtained at the ollices of 
Mr. Robert Hammond, consulting engineer to the Vestry, 64, 
Victoria-street, London, S. W., after Aug. 12, and tenders have to be 
sent in to Mr. George Grocott, vestry clerk, Town Hall, Haokney, 
not later than 4 p.m. of Tuesday, Sept. 12. Some further particulars 
are contained in an advertisement elsewhere, 

The West Hartlepool Corporation invites tenders for the supply 
and delivery of are lamp-posts, brackets and wall boxes. Specitica- 
tion and forms of tender, &c., may be obtained from the town clerk 
(Mr. Higson Simpson). The specification may also be seen at (but 
not obtained from) the offices of Prof. A. B. W. Kennedy, 17, 
Victoria-street, London, S.W. "Tenders must be delivered at Mr. 
Simpson’s office before noon on 28th inst. 

The Darwen Corporation invite tenders for the supply of ten 
motor cars, rail bonds, steel rails, fish plates, sole plates, tie bars, 
bolts, &c. Tenders by noon of 22nd inst. 

The JFAitehaven Corporation invite tenders for the erection of 
electricity station extensions, "Tenders to town clerk by 21st inst. 


Vol. I., Theory |. 


Tenders to Mr. | 


The Newcastle-on- Tine Tramways committee invite tenders for the 
supply of boilers in connection with the electric tramway scheme. 
Tenders to town clerk by 31st inst. 

The Devonport and District Tramways Co. invite tenders for the 
following ;—(a) permanent way, road bed, paving and bonding of 
about 44 miles of double line, (b) overhead construction of route. 
Specifications can be obtained from the Company's engineers, Mr. C. 
Chadwell, Richmond Chambers, Blackburn, or Mr. C. H. Gadsby, 
20, Victoria-st, London, S.W., after 17th inst. Tenders must be 
addressed to the secretary of the Company, Donington House, Norfolk- 
etreet, London, W.C., not later than Thursday, Aug. 31. 

The Motherwell Commissioners invite tenders for (1) boilers ; (2) 
engines, dynamos, feed pipes, &c. ; (3) storage battery; (4) switch- 
board and booster ; (5) are lamps, &c. ; (6) incandescent street lamps, 
fittings, &c. ; (7) feeders, mains, &c. ; S arc lamps and posta 
Tenders to town clerk (Mr. James Burns), 18, Clyde-street, 
Motherwell, by Aug. 18. 

The Lord Provost and Commissioners of the Royal Burgh of Perth 
require tenders for the supply and erection of plant, machinery and 
apparatus, under sections A to I, for their electricity PAP works. 
Tenders to Mr. Wm. MacLeish, town clerk, City Chambers, Perth, 
not later than noon of Aug. 28. 

The Postmaster-General invites tendera for the purchase of about 
35 tons gutta-percha, 45 tons old copper wire, p &c., 60 
tons lead, indiarubber-covered wire, &c. Forms of tender can be 
obtained from the controller of stores (Mr. Chas. E. Stuart), G. P. O., 
London, E.C., where tenders must be lodged by 10 a.m. of 16th inst. 


The Banbury Corporation are prepared to receive tenders for an 
electrical installation for public and private lighting. Communi- 
cations to town clerk (Mr. Alfred J. Stockton) by Aug. 14. 

The Vestry of the parish of St. Mary, Battersea (London), invite 
tenders for the supply and erection of steam, &c., pipes, feed pumps, 
feed heater, tanks, ejector condensers, economiser, &c., and also for 
switchboard and boosters. Tenders must be delivered at the 
Municipal-buildings by noon of Aug. 31. me 

The Vestry of St. Mary, Battersea (London) also invite tenders for 
an overhead travelling (hand or electric) crane, and storage battery. 
Tenders to clerk (Mr. W. Marcus Wilkins) Municipal-buildings, 
Lavender-hill, London, S.W., by noon of Aug. 31. 

The Birkdale District Council invite tenders for the transfer of 


their electric lighting order (1898). Tenders to clerk (Mr. John 


Smallshaw), Town Hall, Birkdale, by August 19. 

The Blackpool Corporation invite tenders for the electrical equip- 
ment of 10 double bogie tramcars. "lenders to Mr. Robert C. Quin, 
Corporation electricity works, Blackpool, by Aug. 21. 

The Colwyn Bay and Colwyn District Council invite tenders for 
electric lighting plant by Aug. 22. 

The Spanish Post and Telegraph authorities invite tenders until 
the 19th inst. for the concession for the establishment and working of 
a telephone exchange in the town of Aviles (Oviedo). Tenders to 
la Direccion General de Correos y Telegrafos, Carretas 10, Madrid. 

Tenders are invited by the Limassol (Cyprus) Municipal Council 
for the electric lighting of the town. 


TENDERS RECEIVED AND ACCEPTED. 

The following tenders have been accepted by the Hammersmith 
(London) Vestry :— E 

Johnson and Phillips, transformers at £60 each. 

Johnson and Phillips, street transformer boxes at £50 each. 

S. Z. de Ferranti (Limited), sub-station switch gear, £502. 

The Hastings Corporation received the following tenders for 
extensions to the electric light mains, &c, :— 


W. T. Glover and Co. (accepted) ......... Al . seses £5,848 
British Insulated Wire Co 6,424 
Siemens Bros, n...... 8 6,715 
alete ER e t 7,281 
Western een 8 10,474 


The estimate of the borough electrical engineer (Mr. Leonard 
Andrews) was £7,229. 

The following tenders have been accepted by the Warrington Corpo- 
ration for the supply of electric lighting plant, &c. :— 


C. W. Davenport, buildings . £21,552 0 0 
Babcock aud Wilcox, boilers, ce e 6588 0 0 
D. Bruce Peebles & Co. dynamos and Willansengines 6,788 0 0 
Clay ton Engineering Co., steam and feed pipes ... 1,640 15 0 
Carrick and Ritchie, overhead travelling crane ... 515 0 0 
James White, switchboardqqUU—Uæ . . . 1,158 0 0 
Chloride Electrical Storage Synd., storage battery 1,550 0 0 
British Insulated Wire Co., cables, & 6,151 10 10 
Johnson and Phillips, are lamps and posts ......... 861 2 6 


The Burton-on-Trent Council have accepted the tender of Messrs. 
W. J. Furse and Co. for the electric lighting of the Burton market 
hall, at £135. 

The Middlesbrough Electric Lizhting committee aave accepted 
the tender of A. J. Cook for the erection of electricity supply build- 
ings, at £10,250. 
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The Bootle Town Council have accepted the tender of Thomas 
Parker (Limited) for electric traction plant and 5 at 
£13,436. The contract for the supply and laying of feeders, in 
connection with the conversion ot the Stanley and Strand-road 
tramway routes for electric traction was given to the Callender 
Company at £1,228. 2s. 8d, while R. W. Blackwell and Co. are 
to supply the poles, bracket arms, span wires, trolley wires, &c. 


The following tenders have been accepted by the Dudley Town 
Council for the supply of electric lighting plant :— 


Callender Co. (cables and street work) ............... £7,146 12 11 
Westinghouse Co. (steam engines and dynamos) ... 6,196 0 0 
J. H. Whittaker and Co. (buildings). . 5,166 18 3 
Babcock and Wilcox (boilers):: eee 2017 0 0 
Johnson and Phillips (arc lamps) . . 425 2 0 


The Sheffield Tramways committee have ordered 30 double-deck 
car bodies from the Electric Railway and Tramway Carriage Works 
Co., the motor equipments being supplied by the British Thomson- 
Houston Company, at £307. 15s. per car. | 

The Beckenham District Council have accepted the tender of Mr. 
B. E. Nightingale for the erection of electricity supply station 
buildings at £8,173. 


The Bournemouth Council have accepted the tender of Messrs. 
Siemens Bros, and Co. for the supply of an additional dynamo 
at £830. 


The tender of Messrs. Lowdon Bros. has been acceptel for the 
electric lighting of the Kinnaird Hall, Dundee, at £150. 


APPOINTMENTS VAOANT AND FILLED. 


The Council of the County Borough of West Ham invite appli- 
cations for the position of Instructor in electrical wiring and house 
fitting for the evening teaching staff of the Municipal Technical Insti- 
tute. Further particulars on application to the Principal, Municipal 
Technical Institute, Romford-road, West Ham, and applications 
must be in by September 1. See advertisement. 

An electrical engineering draughtsman and designer, and a 
payaa lecture demonstrator are required for the Northampton 


nstitute, Clerkenwell, Londen, E.C. Further particulars are given |, 


in an advertisement, and applications should be sent in to the 
principal, Dr. R. Mullineux Walmsley, not later than 26th inst. 


The Wimbledon District Council require a junior watch engineer. 
An advertisement gives further particulars, and applications must be 
sent to the resident electrical engineer (Mr. F. Barnes Spencer) by 
Friday, 18th inst. 

The Eastbourne Corporation require a resident electrical engineer. 
Applications to town clerk by Sept. 1. 


A resident professor of physics and mechanics is required at the 
Royal Agricultural College, Cirencester, 


Mr. Charles Aldington, chief assistant to the divisional superin- 
tendent of the Great Western Railway, has been appointed traffic 
superintendent of the Central London Railway. 


Mr. E. J. Marsh, of London, and Mr. E. Taylor, of Manchester, 
have been appointed shift engineers at the Kelham Island tramway 
power station of the Sheffield Corporation. 


Mr. W. Colebrook has been appointed resident electrical engineer 
at the Watford electricity works. 


BUSINESS NOTICES. 


Messrs. H. W. Sambige and Son, Birmingham, manufacturers of 


electric light fittings, &c., in brass and wrought iron, have opened 
London show rooms at 19, Farringdon-avenue, E.C. 


Mr. H. Binko, late managing director of Binko, Ridsdale and Co. 
(Limited), has resumed business as electrical engineer and manufac- 
turer, at 34, Leadenhall-street, E.C., under the old style of H. 
Binko and Co. 

Mr. L. Raum and Mr. H. S, P. Hindly, dealers in electric light 
fittings. general merchants, &c., trading as Hofler, Raum and Co., at 
18, Berners-street, Oxford-street, W., and as Raum and Co. at 25, 
Bartlett's-buildings, E. C., have dissolved partnership. Mr. Hindly 
continues at 18, Bernera-street, and Mr. Raum at 25, Bartlett’s- 
buildings. 

Messrs, Geipel and Lange have removed to Parliament Mansions, 
Westminster. The trading and contract business of Messrs. Paterson 
and Cocper (which was taken over by Messrs. Geipel and Lange) is 
also removed. | 


Messrs. Krupka and Jacoby inform us that they have commenced 
an action, claiming damages against the Phaeton Electrical Co., of 
Nijmegen, Holland, alleging breach of contract in the quality of 
Incandescent lamps supplied them by that firm whilst acting as agents 
forthe Phaeton Company in this country. The voluntary liquidation 
of the Phaeton Company was recently announced. 

We are asked to state that the announcement in our issue of 
July 21 requesting that communicatiens should be addressed to 
the Hartham-road Works of the Jandus Arc Lamp Co. related only 


. to introduce electric traction in Hammersmith, Chiswick, &c. 
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to the supply of manufacturing requirements to that company. All 
communications relating to the sale or working of the Jandus lamps, 
as also all matters relating to licences to manufacture under royalty, 
should be addressed as hitherto, to the company’s sole agents, Messrs. 
Drake and Gorham, 66, Victoria-street, Westminster, S. W. 


Mr. A. G. Marshall, late assistant engineer at the House-to- House 
Electricity Supply Co.’s works, has joined the staff of Messrs. Preece 
and Cardew, consulting engineers, 13, Queen Anne’s Gate, London, S. W. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

At the London Bankruptcy Court, last week, Alec Gavin Inrig, 
electrical engineer, White Post-lane, Victoria Park, trading as the 
Globe Electrical Co., passed his public examination upon accounts 
showing liabilities £4,514. 3s. 5d., assets £330. 

The public examination of John Lumsden Sloan, sole partner of 
Wilks, Sloan and Co., electrical and consulting engineers, 112, Bath- 
street, Glasgow, took place at Glasgow on Monday. The bankrupt 
said he had put £250 into the business, and his loans to the firm and 
Mr. Wilks amounted to £750. Examination was adjourned. 


Arthur Blackburn, of Dewsbury, and James Walker, of Batley 
Carr, carrying on business as Blackburn, Walker and Co., at Cleck- 
heaton, as electrical and mechanical engineers, were examined at 
Bradford Bankruptcy Court on Wednesday. Blackburn said that 
he and Walker started business in Batley Carr, in 1893, as electrical 
engineers. They had £10 capital of their own, and borrowed £30. 
They had lost money on contracts and in experiments. The debtor 
Walker expressed agreement with Blackburn's statements, Exami- 
nation closed. 

At a meeting of House’s Cement and Anticrustator Co. (Limited) 
on July 17, it was resolved to wind up the company voluntarily and 
to appoint Mr. R. Blair, 57, Moorgate-street, E.C., liquidator. 

A meeting of the Improved Incandescent Electric Lamp (Foreign 
Patents) Syndicate (Limited) will be held at 20, J.w:y-street, 
London, E. C., on Sept. 9, to receive an account of the win ling-up. 

A first dividend of 58. in the E has just been paid in the liquida- 
tion of the Fowler- Waring Cables Co., Ltd, 


Plant Required —A 75 kilowatt direct-coupled alternating plant 
is required. Particulars from Messre. Preece and Cardew, 13, Queen 
Anne’s-gate, London, S. W. See advertisement. 

Business for Disposal.—Messrs. Yates and Scampton, 4 and 6, 
Wood-street, Bolton, have for disposal an old- established general and 


electrical engineering business. The works are situated at Southport. 


See advertisement 

Extension of Works. —Owing to the pressure of work the 
directors of the Electric Construction Co. have decided to enlarge 
the works at Bushbury, Wolverhampton. This will make the third 
extension since 1591. ‘The new building will be a machine-shop, 
400ft. in length and 80ft. in width, which will be fitted with the 
most modern machinery, aud additional boiler and engine plant will 
be provided. The cost of the extensions is estimated at £50,000. 

Important Electric Tramway Contracts.—A contract has been 
signed with the British Thomson-Houston Co. (Limited) covering 
the electrical equipment, engines, cara, trucks, &c , for that portion 
of the London United Tramways, upon which it has been age e 

e 
contract includes six 250 kilowatt 550 volt, direct-current traction 


| generators and one 94 r. p. m. 5,000 volt three-phase generator, driven 


by vertical Corliss engines ; 13 75 kilowatt 5,000 volts 0 330 
volts secondary, static oil-cooled transformers; four 200 kilowatt 
500 r. p. m. 550 volt rotary converters; one motor generator set con- 
sisting of a 500 kilowatt three-pha:e synchronous motor direc: 
coupled to two 250 kilowatt direct current generators on combination 
bed-plate ; two 75 kilowatt 400 r.p.m. 525 volt direct current gene- 
rators for lighting purposes; and also complete switchboards for the 
whole plant. 100 cars of top seat pattern, each mounted on two 
trucks and equipped with two GE-58 motors. Series parallel con- 
trollera and magnetic brakes are also included in the contract. It 
is anticipated that the new service will be in operation in June, 1900. 

The Bristol Tramways Co. have also placed a contract with the 
British Thomson-Houston Co. in connection with large extensions 
now in progress. The order includes four 500 kilowatt tramway 
generatora, coupled direet to vertical cross compound engines of the 
Corliss type, together with three 30 kilowatt motor generatora, and 
two 50 kilowatt lighting machines, also a complete switchboard for 
this machinery ; 150 single truck double deck cars complete, each 
equipped with two GE-52 motors; series parallel controllers and 
magnetic brakes are to be supplied. 

Electric Lighting Plant Contracts.—The Barrow-in-Furness 
Corporation have accepted the tender of Messrs. D. Bruce Peebles 
and Co., for the supply of a steam dynamo and accessories at £3,154. 
The firm have also obtained contracts for the supply of a balancer 
and boosters to the Southampton Hrolche Wa at £2,070, and for 
steam dynamos (with Willans’ engines) to the Warrington Corporation 
at £6,783. 
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‘‘Nalder” Instruments.—Messrs. Nalder Bros. and Co. have 
sent us their new price list of electrical and other scientific instru- 
ments, and point out that they are not now listing so many different 
forms of each instrument as hitherto, but have recently been 
directing their attention rather to developing and improving the 
pattern which bas in each case proved the most successful. As 
these improvements have been duly described in our columns from 
time to time, we need only give one as an example, viz., the high 
insulation testing set for street work, illustrated herewith. The 
adjustment and manipulation of this set is extremely simple, and 
the telescope reading obviates the necessity of a lamp in ordinary 
daylight. Asa frontispiece to the catalogue is given a weird-looking 
Röntgen photograph of an N C. S. four-coil Kelvin galvanometer, and 


— 


on the last page will be found a map, by no means superfluous, 
indicating the way to the offices in Princes-mews. "The works have 
been removed from Red Lion-street, Clerkenwell, to Elmer's End, 
Kent. i 


Fan Motors.—We have received from the Stewart Electrical 
Syndicate (Limited), 5, Compton-street, W.C., a price list of“ Hurri- 
cane" fan motors for direct-current, for which they have been 
appointed sole agents in the United Kingdom. The price list 
describes the new (1899) model fan. 


Carbon List.—We have received from the Electrical Company 
price list No. 7 of their carbons for * Luna " arc lamps. 


Universal Engines.— The Brush Company have just issued a 
econd edition of their handbook on the * Universal" steam engine. 


Exports of Electrical Apparatus and Material.— The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including een! instruments or 
machines, which are not separately speeified) from Aug. 2 to Aug. 9, 
with the ports of destination: — 

Argentina Buenos Ayres, £4,769 (including £440 telegraph material) ; 
Rosario, £104 (including £17 telegraph material). Australasia Fremantle, 
£49 (telegraph material) ; Launceston, £140 ; Melbourne, £204 (including 
£130 telegraph material); Perth, £598; Sydney, £577. Belyium— 
Ostend, £86. Canada—Halifax, £555 (telegraph material) Chili — Boca, 
£284. . Colombia (Republic f) Santos, £132. Denmark—Copenhagen, 
£14 ; Korsor, £3,189 (telegraph cable). Et Port Said, £117. France — 
Boulogne, £2,990 (including £2,900 telegraph material); Paris, £18. 
Germany—Cologne, £507 ; Hamburg, £170 (telegraph material) Gibral- 
tar—£61.  Holland—Amsterdam, £130; Flushing, £25 ; Rotterdam, 
£35 (telegraph material) India Bombay, £159; Calcutta, £1,867; 
Madras, £27. Japan—Yokohama, £724 (including £671 telegraph 
material. Malta—£30. Norway — Christiania, £988 (telegraph 
material). South Africa—Cape Town, £603 (including £16 telegraph 


material); Delagoa Bay, £23 ; Durban, £158 (including £31 telegraph 


material); Port Elizabeth, £430 (including £323 telegraph material). 


Straits | Settlements Penang. £569; Singapore, £42,000 (telegraph 
material). Siceden—-Stockholm, £1,205 (telegraph material) Total 
(for eight days), £65,542, against £100,679 for six days last year (Aug. 4 
to Aug. 9). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Asylum Lighting. An inquiry was held at Sleaford, on 
Tuesday, into the application of the Kesteven County Council to 
borrow £5,000 for the electric lighting of their new county asylum at 
Ranceby, near Sleaford. There was no opposition. 


Bolton.—A dispute has arisen between the electricity department 
of the Corporation and the electric light fitters in their employ, 
on the question of overtime rates. The wiremen recently drew up 
and submitted to the Electricity committee new rules, and the 
branch secretary of the Electrical Trades Union intimated to the 
foreman of the fitting department (Mr. R. Baker) that, pending the 
committee's decision on the rules, the men would not be allowed to 
work overtime. On Thursday evening last two apprentices were 
required to work half-an-hour on two small repairs, but refused to 
do so unless paid according to the men’s proposed new rules. Mr. 
Baker declined to submit to these conditions, the result being that 
the apprentices returned their tools to the store. The following 
morning the eight men employed by the Electricity department 
asked for the re-instatement of the apprentices, and, on this being 
refuse ], turned out. 

On the main question of overtime rates at Bolton, we have received 
a letter from Mr. F. E. Sims, general secretary of the Electrical 
Trades Union, who aflirms that the wiring contractors of Bolton and 
district already pay the rates for overtime now demanded by the 
men. *In the meantime," Mr. Sims continues, *the Electricity 
committee intimate that under no cireumstances will they re-engage 
the men who came out.? 

If the men have turned out owing to the dispute between the 
committee and the apprentices, the committee's action in this matter 
will be supported by all right-thinking persons. 


Bournemouth.—The Council have decided to apply for powers 
to borrow £1,500 for providing additional electric lighting plant. 


Bradford.—An inquiry was held here on Wednesday into the 
applieation of the Corporation to borrow, among other sums, £37,500 
for electric lighting purposes. The town clerk (Mr. F. Stevens) 
explained that they already possessed powers to spend £185,194, and 
a Va adi of that sum had not yet been expended. The greater part 
of the present loan was required for extending the old electricity 
works in Bolton-road, and for extending the new works; £10,000 
would be spent on mains and £1,790 on public lighting. The 
Corporation originally proposed to borrow £45,000, but as that sum 
included £8,000 (value of the land which was already in their hands) 
they had adopted the view of the Local Government Board, and only 
applied for sanction to a loan of £37,500. The city electrical 
engineer (Mr. A. H. Gibbings) gave technical evidence in support of 
the application. There was no opposition. 

The Corporation decided at a special meeting, on "Tuesday, 
to give notice to the National Telephone Company of the 
termination of the agreement as to wayleaves between the Cor- 
N and tha company. It was stated that a clause in the new 

elephone Bill provided that unless corporations desired to supply 
te'ephonie communication themselves, and gave notice terminating 
wayleave agreements, the National Company would have authority 
over their wayleaves until 1911. The Mayor (Mr. W. E. Aykroyd) 
stated that the Corporation desired to retain control of the wayleaves 
as a matter of principle, but would probably continue the company's 
lease at a nominal rent. At all events, the Corporation had no 
thought at present of exercising authority over the company's 
wayleaves in the city. 


Camberley (Surrey).—As the result of a discussion on the 
proposal to apply for a provisional order, it has been decided to 
obtain a report from an electrical expert on the subject. 


Chesterfield.— A special Electric Lighting committee has been 
appointed. The Corporation have decided to offer the Gas and 
Water Department £50 a year for the rent of the disused retort house 
at the gas works for the purpose of erecting an electricity generating 
station. 


East Grinstead.—Notice has been given to the Rural Council of 
an intended application for a provisional electric lighting order. 


Electricity in Printing.— The proprietors of the Scotsman 
(Edinburgh) have contracted with the Bullock Electric Co., Cincin- 
nati, Ohio (through Mesers. Bergtheil and Young, London), for a 
complete equipment of electric motors for driving the new quadruple 
and four-reel Hoe presses, which form a part of the complete news- 
paper plant about to be placed in the new offices of the r now 
in course of erection. The various departments of the establishment 
are to be connected up by telephone and pneumatic tubes, , 
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Blectric Traction in South London. — The Lambeth Vestry have 
conditionally consented to the introduction by the London County 
Council of electric traction on the conduit and the surface contact 
systems on the six miles of line between Westminster Bridge and 
Tooting. The disturbances of the roads are to be subject to the 
approval of the Vestry's surveyor, whilst the actual systems of 
traction are to be subject to the approval of the Vestry. 


Exmouth.— On the recominendation of their consulting engineer 
(Mr. Robert Hammond) the District Council have decided to apply 
fora provisional order. 


Farnworth (Lancs.).—It has been definitely decided to establish 
municipal electricity works, the offer of the Bolton Corporation for 
the supply of electric current for lighting and power purposes in the 
district having been definitely declined. 


Fire.—A fire occurred late on Saturday night at the works of 
W. T. Henley's Telegraph Works Co., North Woolwich. It was 
confined to the yarn-winding shop, which was, unfortunately, totally 
destroyed. Weare informed that the occurrence will not interfere 
with the company's business, except for a delay of a week or two in 
the submarine cable department. Fortunately, even at this late 
hour, work was being carried on at two of the company's shops, so 
tbat directly the fire was discovered they were able to get at the 
works’ hydrants, and thus stop the spread of the fire. The cause of 
the fire has not yet been ascertained. 


Gillingham.—A representative of the Electrical Power Distribu- 
tion Co. had an ‘interview with the members of the Council at their 
meeting last week relative to a proposed application by the company 
for a provisional order for the supply of current for lighting and 
power purposes in the district. After discussion it was decided to 
refer the matter to a committee. 


Glasgow.—At the Corporation meeting, last week, the chairman 
of the Tramways committee (Mr. Paton) stated that in their new 
tramway bill they had got compulsory powers to put span wires for 
the electric tramways across the streets from building to building, 
thus avoiding the trouble and expense of erecting pillars, as they had 
hitherto had to do, and which were regarded as objectionable by 
many persons. He believed that the new system would be an 
advantage to property ownera, as pillars would not now be placed in 
front of their doors. By the new arrangement the Corporation 
would effect a great saving, and some of the objections to the trolley 
system would be removed. Gla:gow was the first city in the United 
Kingdem to receive the powers referred to, and he was sure the 
tramways department would use them for the public advantage. 

The seventh annual report and balance sheet of the Corporation 
electricity department for the year ended May 31, 1899, has just 
been issued. The gross revenue amounted to £44,141. 4s, 7d , and 
the expenditure to £24,013. 4s. 3d., to which is added depreciation 
written off capital £7,520. 188., making together £31,534. 2s. 3d. 
The balance profit amounted to £12,607. 2s. 4d , and after paying 
interest on loans (£7,445. 17s. 3d.), and sinking fund (£3,220), the 
balance of £1,941. 5s. Id. has been placed to reserve. The 
prices for energy for lighting and motive power purposes during 
the year are to remain as they were last year, except that to 
all consumers supplied at 250 volts the second or rebate rate 
is to be 13d. per unit instead of 2d., as heretofore. The quan- 
tity of electricity sold to private consumers during the year 
was 2,566,016 unite, compared with 1,885,902 units during the 
previous year, an increase of 36:06 per cent. The number of private 
consumers on May 31 was 1,858, compared with 1,437 in 1898, an 
increase of 421, or 29:29 per cent. There were 52 consumers who 
consumed the equivalent of five houra or over per day of their 
maximum demand throughout the year. The number of motors 
in use and supplied off the Corporation mains on May 31 
was 78. The total number of arc lamps erected and in regular 
use in the streets was 227, compared with 119 last year, 
and the quantity of electricity consumed for street lighting was 
258,334 units, compared with 228,134 during the preceding year. 
The equivalent number of 8 c.p. lampsapplied for on May 31 was 
191,062, compared with 150,000 at the corresponding date in the 
preceding year, an increase of 27°37 per cent. The number of units 
consumed, per lamp fixed, by private consumers was 14:8, compared 
with 15:47 during the previous year, the falling off being due to the 
curtailment of supply during last winter. The maximum load or 
demand made upon the generating stations during the year occurred 
on December 22, 1898, and was 3,095:9 kilowatts, which was 
beyond the capacity of the plant available last winter. During 
the year considerable progress has been made with the new 
station at Port-Dundas, which was commenced in July, 1898, 
but in order to enable the new generating plant to be set to 
Work as soon as possible, a temporary wooden building was erected 
within the lines of the permanent buildings, and engines and 
dynamos, capable of giving an aggregate of 2,200 H.P., were erected 
within the temporary building. Part of the plant was temporarily 
connected up and running immediately after the beginning of this 
year. A further large instalment of new plant is due for delivery 
during the autumn, and it is expected that the main buildings will by 


that time be sufficiently advanced to receiveit. About 18 miles of new 
feeders and 282 miles of distributing mains were laid during the year 
on the north side of the Clyde. The buildings for the new generating 
station at Pollokshaws-road are well in hand, and nearly three miles 
of feeders and four miles of distributing mains have already been 
laid on the south side of the river. The committee has under con- 
sideration the advisability of hiring out motors and other apparatus 
to consumers, and also the question of stair and close lighting. 


Godalming.--The Town Council have decided to transfer their 
provisional order to Edmundson's Electricity Corporation, who under- 


take to establish electricity supply works within 18 months. The 
charge for current for private lighting is not to exceed 7d. per unit 


for the first hour and 4d. per unit afterwards. For public lighting 
currentis to be supplied at 3d. per unit. "The Council reserve the 
option of purchasing the undertaking at the end of seven years for a 
sum equal to capital outlay plus 334 per cent, or at the end of 14 
years, plus a premium of 25 per cent., or at any time after the first 
seven years, upon payment of capital, plus a sum sufficient to make 
up the dividends paid by the company to 10 per cent per annum, 
from the formation of the company to the time of purchase. 


Glossop.—A discussion took place at the Council meeting on 
Wednesday as to the advisability of carrying out the terms of the 
provisional eleetric lighting order. The matter was postponed until 
the next meeting to enable the Electric Lighting committee to obtain 
terms from companies as to the transfer of the order. 


Halifax.— At a special meeting of the Council, on Wednesday, 
extensions of the electricity supply station buildings were authorised. 
The chairman of the Tramways committee (Ald. Booth) said that 
during the past twelve months the demand for current for electric 

ower had doubled, owing chiefly to tramway extensions. The 
T for current for lighting had also greatly increased. The 
Mytholmroyd District Council are urging the Corporation to construct 
an electric tramway to Mytholmroyd. 

The Corporation have decided to apply for sanction to borrow 
£18,842 for electric lighting, and £49,217 for electric tramway 
purposes. 


Hammersmith (London).—At the meeting of the Vestry last 
week the Electricity and Lighting committee reported that the 
number of applications received for current for private lighting was 
396 for a total of 25,315 8 c.p. lamps. The number of consumers 
already connected was 327, representing 21,083 lamps, and the 
maximum number of lamps alight at one time was 17,013 (including 
street lighting). 

Heywood.—The Corporation are recommended to obtain powers to 
work and electrically equip tramways in the borough. The lease of 
the existing tramway company expires in 1903. 


Hull—'The city council have given notice to terminate their 
agreement with the National Telephone Co. as to wayleaves, &c. 
A deputation from the National Company waited upon the council 
at its last sitting in order to urge the adjournment of the matter 
for three months, the company agreeing to give an undertaking, 
under their seal, that the notice shall be as from that date, and that 
the position of the corporation should be prejudiced. . The general 
manager of the National Compauy (Mr. W. E. L. Gaine) stated 
that in the agreement there was a clause enabling the council 
to terminate it, but with a proviso that before they did 80 
the company were entitled to be heard. Considering, how- 
ever, the large interests at stake, both for the town and the 
company, consequent n the termination of the agreement, he did 
not think anyone would say it was reasonable that they should have 
practically three days’ notice to meet such a case. The company 
were not entitled to take up the streets ; it was entirely in the hànds 
of the Corporation as to how and when any work should be done, 
and by whom If the Corporation were not going to be competitors. 
the notice would do them no good—at least the absence of 1t UE 
them in no worse position, because the Act did not touch the 
agreement, If the Corporation, however, intended to compete they 
were driven on the horns of a dilemma, and were going to evade to-day 
what Parliament would enact to-morrow. In consequence of the 
agreement the company had entered into contracts to spend upwards 
of £40,000 in Hull, and they had already spent about £10,000, and 
that amount was mostly under the streets, They catered for some- 
thing like 1,200 of the principal citizens, and were in the position 
that they could only add a few more subscribers, In the face of the 
resolution they must determine these contracts, and they must 
submit, if necessary, to the sacrifice of that already placed under the 
streets, and dare not spend another shilling. | 


Jersey.—The Electric Lighting committee recommend the Parish 
Assembly not to entertain at present Mr. Rousseau's electric lighting 
scheme referred to in our issue of July 28. This is so far satisfactory, 
but it is to be hoped that it does not mean further delay in the 
erection of electricity works, according to the plans originally 
prepared by Mr. A. H. Preece. | 

Islington.—The question of laying electric light mains in Breck- 
nock and York-roads by the St. Pancras Vestry was again considered 
last week. The Vestry's solicitor had suggested that the difficulty 
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might be overcome by the Board of Trade granting a licence to St. 
Pancras under sec. 3 of the Electric Lighting Act (1882), and the 
General Purposes committee recommended the Vestry to intimate 
to the St. Pancras authority that, if considered advisable to apply to 
the Board of Trade, the Islington authority would consent to the 
issue of the licence. This proposal, if adopted, will settle a long- 
standing dispute between these vestries. 


Kingston-on-Thames.—The Guardians have asked the Town 
Council to state their lowest rates for supplying electric current. 
About 45,000 units per annum would be required, and current would 
also be employed in the day time for working a lift and for driving 
ventilating fans. 


Lancashire Electric Power Scheme.—The Lancashire Electric 
Power Co. intimate that they propose to renew their application to 
Parliament for powers for the supply of electric current for lighting 
and power purposes throughout the principal manufacturing towns 
and districts of Lancashire and Cheshire. 


Light Railways.—The Light Railway Commissioners held an 
inquiry last week into the application of the Imperial Tramways Co. 
for power to construct light (electric) railways from Darlington to 
to Whickham ani Wrekenton. There was no opposition. The 
Commissioners held that the application was distinguishable from 
the Taunton scheme which was rejected last year, and consequently 
the application was granted. 

The Light Railway Commissioners on Saturday held an inquiry 
into the application of the Imperial Tramways Co. for powers to 
extend their Middlesbrough system oflight (electric) tramways under 
the Light Railway Act. Opposition was offered to the scheme on 
the ground that the company contemplated running the lines over 
private roads without any offer or suggestion of compensation, and 
the inquiry was adjourned sine die. 

Liverpool.—At the Council meeting on Wednesday it was decided, 
on the recommendation of the Health committee, to apply for sauction 
to borrow £300,000 for electric lighting purposes. 


Manchester.— A slight explosion took place on Tuesday in one 
of the electric light mains in St, Anne’s-pagsage, caused by the wear- 
ing out of the rubber insulation of one of the cables. No damage 
whatever was caused by the explosion. 


Metropolitan District Railway. — At the meeting of this 
company, on Wednesday, the chairman (Mr. J. S. Forbes) referred 
to the experiments in electrical traction which are being made on 
a portion of the company's line by Sir John Wolfe Barry and Sir 

. H. Preece. He said it was not a problem of constructing a 
railway underground best fitted to electric traction; it was a 
question of converting a railway already constructed, and which had 
other uses, but which was open, nevertheless, to locomotive power. 
Those two things had to be reconciled, and it would be madness to 
rush into a blind expenditure withont, at all events, some reasonable 
provision and experiment. He was told by the consulting 
engineers that, so lar as it had gone, their experience induced them 
to believe that very shortly they would be able to establish 
beyond question the possibility of dealing with the company's 
enormous traffic by electric traction, and in a manner consistent with 
the use of the railway by other methods of traction. 


New Acts of Parliament.—The Royal assent has been given to 
the following Acts of Parliament:— 
Electric Lightiug Clauses Act. 
Electric Lighting Orders Confirmation Acts (Nos. 10, 11, 12, 13, 14, 
Tramways Ordera Confirmation (No. 1) Act. [15, and 17). 
Liverpool Overhead Railway Act. 
Greenock and Port. Glasgow 'Tramways Act. 
Central London Railway Act. 
Baker-street and Waterloo Railway Act. 
City and Brixton Railway Act. 
Brompton and Piccadilly Circus Railway Act. 
Charing Cross. Euston and Hampstead Railway Act. 
Great Grimsby Street Tramways Act. 
Glasgow Corporation Tramways Act. 
Kirkcaldy Corporation and Tramways Act. 
London United Tramways Act. 
Derby Corporation Tramway Act. 
Great Northern and Strand Railway Act. 
Walker and Wallsend Union Gas Co.’s (Electric Lighting) Act. 
Nottingham.—The city engineer (Mr. Arthur Brown) and the 
city electrical; engineer (Mr. Herbert Talbot) have presented to the 
Tramways committee their report on their recent visit to the United 
States. After describing the various power stations visited Messrs. 
Brown and Talbot enter into a comparison of the merits of the 
underground conduit and overhead trolley systems. As regards the 
everyday orane of two systems, they state, that there is nothing to 
choose between them ; under ordinary conditions both systems work 
equally satisfactorily. There are certain conditions, however, in 
ottingham, which are somewhat different to New York and 
Washington. In times of heavy rainfall a part of Mansfield-road 
is 12 inches deep in water, and as in St. Ann’s well-road, and other 
streets, the water spreads from kerb to kerb, the conduit would, 
therefore, be filled with water and the traffic would be temporarily 


stopped for the time being. The water would not be the greatest 
ditliculty. On the Manstield.road, for instance, the conduit would 
be left half full of mud, which would have to be cleared 
before resuming tratfic. The average cost of the trolley 
system in the States was about £7,000, and the lowest cost of 
the underground conduit system was £12,000, and the highest 
£20,000 per mile of single line. The lowest estimate of the conduit 
system at Nottingham would be about twice that of the overhead 
trolley, the figures being given at £12,000 and £6,000 per mile of 
single track respectively. As the present tramway scheme involves 
the construction of 303 miles of line, they state that they 
cannot take the responsibility of advising the Conncil to 
spend nearly £200,000 extra on the underground system, and 
thus saddle the town with a burden of about £10,000 a year for 
interest and sinking fund. The overhead trolley system is the most 
widely adopted, the most economical, and its status has been most 
clearly determined. It is mechanically and electrically correct in 
principle, and the only point which can be urged against it is the 
alleged unsightliness of the poles and trolley wires. The esthetic 
objections to its adoption, however, are not as great as they were, 
because the general public is becoming slowly accustomed to the 
changes which the system effects in the appearance of the streets, 
In conclusion they state that what is wanted in the city is cheap 
and rapid transit, and this can be given by the overhead trolley 
system, a result which cannot be obtained by the underground conduit 
system. Therefore they recommend most unhesitatingly the ado 
tion of the overhead trolley, as it is the only system which would 
be a financial success in the city. 


Police and the Telephone.—The various police stations in the 
City were connected to the National Company’s system for the first 
time on Wednesday. 


Poplar (London).—The foundation stone of the electricity supply 
works was laid on Thursday, last week. 


Sheffield.—The question of the contract for the supply of addi- 
tionai electric lighting plant which was recently let to Messrs, 
S. Z. de Ferranti (Limited) by the Electric Lighting committee was 
finally decided by the City Council on Wednesday. The matter has 
been keenly discussed in local trade union circles during the past 
two or three weeks, and every effort was made to induce the Corpo- 
ration to reject the committee’s recommendation. On Wednesday a 
communication was read from Messrs. Ferranti in which it was said 
that in the fair wages clause, a3 originally submitted by the Council, 
it was practically stated that there should bs one standard rate of 
wages recognised and paid for each class of men employed, 
namely, that if the standard rate for a turner was 35s, as in 
the Hollinwood district, all men doing work in which a lathe 
was used should be paid 35s, irrespective of their com- 
petency to fill the position under which they nominally came. 
The same remark applied to fitters and all other classes of men 
employed. Messrs Ferranti objected to this clause, because, as a 
matter of fact, there was no such thing as a standard rate of wages 
which applied to all men of a class in any distriet. "They admitted 
that there was a standard rate of wages which applied to the fully 
qualified men in their respective trades, and it was these rates which 
were called the standard rates of the district. At the same 
time they pointed out that it was the general custom of 
engineers to employ very various grades of men for doing the 
same classes of work, and to pay them less amounts in wages than 
the so-called standard rates where the full amount of skill was not 
required for the work they were expected to do. They had gone 
into the matter very carefully with the Employers' Federation, and 
found that they were in practice doing what was common amongst 
the members of the trade, and what was, in fact, recognised by all 
the shops where trade unionists were employed. They forwarded 
lists of the wages paid to a large number of skilled men in the 
Manchester district, which showed that there was no such thing 
as a standard rate paid to all men doing a certain class of 
work. Out of 1,564 turners employed, 62 per cent. were paid 
36s. per week, which was what the trades unionists called the 
standard rate. A large percentage of less skilled men were. paid 
a smaller amount than 36s. ; and a small percentage of more skilled 
men received a higher amount. Only half the fitters received the 
so-called standard wage. This was the result of the terms of settle- 
ment arrived at between employers and employed after the great 
dispute in January, 1898, clause 6 of which gave the employers the 
right to pay their workmen according to their ability. They were 
prepared to abide by the whole terms of the settlement, and to pay 
the rates of wages agreed upon underit. Messrs. Ferranti considered 
that, in reality, they were offering all the Corporation could possibly 
wish in agreeing to terms which the trade union representatives hal 
already publicly agreed to. Ald. Styring moved the adoption of the 
report, and said that the Electrie Light committee found themselves 
in very exceptional circumstances. The undertaking which they had 
taken over was worked on the igh pru. system, and they were 
tied to that system for the time being. They must be guided by 
their professional advisera, and the advice given them was that there 
were only three firms in the country which could supply the kind 
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of machinery required. They were told that it was extremely 
dificult and dangerous, if not impossible, to have different types 
of machinery employed together. Most of their machines were of 
the Ferranti type. Their present plant was utterly inadequate, and 
the engineer advised them to provide at least another 1,000 kilowatt 
machine, and to extend the present switchboard. The former would 
cost £9,500, and the latter £1,500, The present switchboard was 
the patent of Messrs. Ferranti, and, although the alternator 
was not now the subject of a patent, they were advised that 
Messrs. Ferranti were the people who ought to supply it. If 
the principle of sticking to the fair contract claus: at all costs 
was good for anything, it was as good for going without the switch- 
board extension, which they could only get from Messrs. Ferranti, as 
for going without the alternator, He thought it was absolutely 
useless to fight the question of the fair contract clause at present. 
He reminded them of their statutory obligations to supply electric 
current for lighting purposes, and said if the Council cared to take 
the risks of heavy penalties, the committee did not. <A long discus- 
sion ensued, and eventually the contract was given to Messrs. S. Z. 
de Ferranti (Limited) by 26 votes to 23. 


Southend.—At a ratepayers’ meeting last week a resolution in 
favour of the Council itself carrying out the terms of its provisional 
order was passed. | 

Southport.—The Corporation decided on Wednesday to apply to 
the Local Government Board for sanction to borrow £66,000 for the 
construction and equipment of electric tramways. 

Stalybridge —In presenting the report of the Electric Lighting 
committee at the last Council meeting, the Mayor said that it was 
deemed advisable that Ashton, Stalybridge and Dukinfield should be 
included in one comprehensive electric lighting and traction scheme, 
and the matter was under consideration by the committee. 


Sunderland.— At the Corporation meeting on Wednesday the 
Tramways committee recommended the sealing of the agreement 
for the purchase of the Sunderland Tramways Co.'s undertaking at 
£35,000, and that the tender of Messrs. Dick, Kerr and Co. for the 
reconstruction of the permanent way, and for the supply of the 
overhead equipment and electric tramcars, be accepted. The chair- 
man of the committee (Mr. F. J. Trewhitt) announced that the 
Corporation Bill had received the Royal assent. On Jan. 19 a 
resclution was passed that, with the approval of the Board 
of Trade, the Corporation should, by notice to be given within 
six months after Aug. 16, 1899, require the Tramways Com- 
pany to sell to the Corporation their Sunderland undertaking. 
After lengthy negotiations terms of purchase were agreed upon. The 
construction of the Chester-road route was to be commenced at once, 
and the permanent way finished by December 31 next, and it would 
be available for horse trams during the reconstruction of the Hylton- 
road section. "The existing routes were to be commeuced as soon 
aite? January 1 next as was practicable, and the contractors avreed 
to have the Roker, Christ Church, Hylton and Chester-road sections 
ready for electrical traction by June 30 next. The remainder, if 
possible, would be finished by that date, but at the latest by Aug. 31, 
1900. They had five vears in which to do the whole of the work, but 
the committee were anxious to make a rapid change from the old to 
the new systems. A number of tenders were received, but the com- 
mittee, after consideration, recommended the acceptance of that of 
Messrs, Dick, Kerr and Co. The total expenditure, inclusive of 
contingencies, was estimated at £126,613, and the estimate of the 
electrical engineer (Mr. J. F. C. Snell) was £120,600. The engineer, 
however, thought that the total sum would be less than £120,000, 
as some of the money for contingencies might not be required. "The 
report was then adopted. 


Surbiton. —At a special Council’meeting last week it was decided 
on the recommendation of the Electric Light committee, to lease 
their provisional electric lighting order to Callender’s Cable and 
Construction Co. The Council areto provide a suitable site and 
station buildings, and the company undertake to work the plant and 
pay all charges, receive and collect all revenue and to pay all interest 
and sinking fund charges on any sums paid to them by the Council 
from the date of payment of such sums. The contractors aleo under- 
take to pay interest and sinking fund charges on the capital cost of 
thesite and buildings from the date of commencement of supply 
provided such charges shall not exceed £6,000. The combined 
Interest and sinking fund charges payable by the contractors are not 
to exceed £5. 15s. per cent. per annum. The contractors are to lay 
electric light mains at once in the streets in the compulsory area, and 
in the remaining streets on reasonable notice by the Council. The 
charges to be made for current for private lighting shall not exceed 
7d. per unit for the first hour, and 3d. per unit afterwards. For 
public lighting the charge is not to exceed 24d. per unit, and for 


power 3d. per unit; the charge for current required by tlie Council 


for tramway purposes is not to exceed 24d. per unit. The Council also 
reserve the option to purchase the undertaking on certain terms. 

- Telephonic Intercommunication.—In the House of Commons on 
Wednesday, Mr. Hanbury announced an arrangement come to with 
the National Telephone Co. whereby, when the subscribers to any 


new exchange equal in number one-half the subscribers to tle 
National Company's exchange in the same district, intercommunica- 
tion would be free ; when the number is equal to one-quarter and 
less than one-half, there would be a charge of one penny per 
conversation ; where there were more than 500 subscribers, and this 
is less than a quarter, the charge would be three-halfpence, but such 
cases as the latter would be extremely rare, for he wouid advise the 
Post Office not to grant licences unless there would be bona fide 
competition, which would not be the case where there was likely to 
be less than 500 subscribers. 


West Hartlepool.—' The borough surveyor has been instructed to 
prepare plans for the electric lighting of the free library. 

Wimbledon.— Application is to be made to the Local Government 
Doard for an additional loan of £20,000 for electric lighting pur. 
poses From the report submitted to the Council by the consulting 
engineer (Mr. A. H. Preece), it appeared that the origiual loans 
amounted to £32,000 for the lighting portion and £5,000 for the 
destructor portion of the scheme. Owing to the laying of extra 
mains, &c., the present liabilities were about £47,000. The 
additional expenditure had occurred under the following 
items: — Buildings £1,500, machinery £1,000, mains £6,000, meters 
£550, public lamps £400, sundries £550, a total of £10,000. 
The additional money for mains was required for extensions in 
various localities. A large number of meters were required for the 
new consumers, which now number 140. Only 100 were provided 
for ; 725 public lamps were provided for in the estimates, but there 
were now I,050 erected in the district. The present plant can 
supply current to about 8,000 8 c.p. lamps burning at one time. The 
public lamps already numbered over 1,000, and represented the 
equivalent of 4,000 8 cp. lamps, which left 4,000 for private 
lighting. The number applied for already reached 8,000 ; therefore, 
alowing 50 per cent. to be alight at one time, it meant that the 
plant was fully loaded. Two additional engines, dynamos and boilers 
should be provided for, and the buildings should be extended by 
erecting a new engine-room and offices. 

Worcester.—A Local Government Board inquiry was held here 
last week into the application of the City Council to borrow £3,000 
for electric lighting purposes, There was no opposition. 

Yarmouth.—At present there are 368 customers of the electricity 
department, representing an equivalent of 17,739 8 c.p. lamps 
connected. The income for the past quarter was £1,209. 153, and 
after paying generating and distributing expenses, &c., and allowing 
for interest and sinking fund, there was a nett profit of £12. 53. 3d. 


PATENT RECORD. 


The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery-lane, W. C., from whom any arail- 
able information in connection with Patents, Designs and Trade Marks may 


be obtained. 
APPLICATIONS FOR PATENTS. 

NoTE.— Te undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete spect- 
fication accompanies application an asterisk is affixed. 

June 26, 1899. 


13,194. A. W. ToukIxs. Liverpool. Improved method of winding coils 

for continuous.current dynamo and motor electric machines. 

13,206 P. DR DUAL DE SALYERUE, London. A new or improved means 

of recuperating atmospheric electricity. 

13,226. J. H. Rose and C. Hatt. London. Improved construction or 
arrangen:ent of appliances for underground or conduit traction 
by electricity. 

E. Witson and C. J. Evans, 
telephones. 

T. I. S6pERLUND and O. A. Exvatn. London. Apparatus for 
supporting pendant globes applicable to the globes of enclosed 
arc lamps. 

M. Genre. Liverpool. Improvements in apparatus for periodi- 
cally producing electric current by wind power. 

Tue lwPROvED Etectric Grow Lampe Co. and A. BARNES. 
London. Improvements in the manufacture of retlecting 
opalescent surfaces for electric lamps or gla:s reflectora. 

June 27, 1899. 

M. H. Smita. London. Improved means of lessening the danger 
attendant upon the employment of overhead conductors in 
electric tram ways. 

13,257. M. H. Suita. London. Improvements in connection with under- 

ground conduits for electric tram ways. 


London. Improvements in 


15,227. 
15,250. 


13,233. 
13,244. 


13,256. 


13,270. D. SINCLAIR and W. AITKEN. London. Improvements in tele- 
phone exchange systems. . 
13,271. D. SiNcLArR and W. AITKEN. London. Img rovements in tele- 


phone exchange systems. 
15,274. A. ScHauscuierr. Halifax. Improvements in the manufacture of 
accumulators. 
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13,276. 
13,280. 
13,314. 
13,328. 


13,529. 


15,541. 


13,404. 
13,418. 
13,424. 
13,431. 


13,465. 
13,509. 


15,549. 
13,559. 
13,561. 
13,565. 


13,566. 


13,570. 
13,593. 


13,616. 
13,617. 


13,646. 
13,650. 
13,656. 


13,694. 
13,731. 


15,7352. 
15,755. 


13,773. 
33,802. 


15,804. 


13,819. 
13,826. 
13,846. 


13,849. 


13,860. 
13,907. 
13,920. 


P. RosLIxd and H. W. APPLEBY. Bradford. Improvements in or 
relating to enclosed motora or dynamos. 

M. H. Sita. London. Improvements in connection with 
channel rails for electric tramways. 

E. Epwarps. London, Improved method of electrically firing 
submarine or other mines. (F. Mayläuder, Germany.) 

J. H. F. KRULL. London. Improvements in electric coin-freed 
delivery apparatus." ; 

R. Happox. London. Improvements in electrode plates for 
accumulator batteries. (Berliner Accumulatoren und Electrici- 
tats- Gesellschaft mit Beschrüukter Haftung, Germany.) 

E. EpsER and R. W. WEEKEs. London. Improvements relating 
to the electric decomposition of alkaline salts. 


June 28, 1899. 


The Barrisf THomson-Hovston Co. (LimiteD). London. Improve- 
ments in electric lamps. (Elihu Thomson, United States.)* 

R. HAMMERSTEIN. London. Improvements in or relating to 
telephones and the like.* 

J. G. W. ALDRIDGE. London. Improvements in electric cranes 
and similar revolving appliances. 

J. Burke. London. An improvement in brush-holdera for electric 


machines.“ 
June 29, 1899. 
E. II. JohNsON and F. J. BORLAND. 
distribution board and fuse bridge. 
J. G. W. AL DRI DOE. London. Improvements in or connected 
with electric cranes. : 
June 30, 1899. 


N. ScHMipr. Lanarkshire. An improved electric appliance for 
exploding shots in mines, blasting, and the like. 

E. H. TYLER. London. A method of controlling electrically- 
propelled trains. 

M. J. BARREAU. London. Improvements in means to be employed 
in electric traction. 

THE BRTrIsH THoMson- HovsroN Co. (LIurrED). London. Improve- 
ments in method of and apparatus for controlling alternating 
electric current motors. (Albert H. Armstrong, United States.)“ 

THE British THomMson-Hovuston Co. (Limirep). London. Improve- 
ments in thermostatic electric circuit breakers. (Caryl D. 
Haskins, United States.)“ 

B. McINNERNEY. London. Improvements in electric generators 
for gas engine ignitera.* 

D. Tommasi. London. Improvements in secondary batteries. 
(Date applied for under Patents, &c., Act, 1883, Sec. 103., Jan. 23, 
1899, being date of application in France.) 

EVERSHED AND VIGNOLES (LIMITED) and S. EvEnsHED. London. 
Improvements in motor electric meters, parts of which are 
applicable to motors and dynamos generally. 

E. C. Riminaton. London. Improvements in electrical measuring 
instruments. 


Wigan. A new or improved 


July 1, 1899. 
T. D. Howick. London. Improvements in electrical motive 
power apparatus. 
W. E. Kenway. London. 
tramways and railways. 
H. LEITNER. London. 
motor vehicles. 


Improvements in bonds for electrie 
Improvements in brakes for electric 


July 3, 1899. 

F. F. Bennett and A. W. THomas. Manchester. Method of 
ventilating and keeping dry the wires and insulation of telephone, 
telegraph, or electrical conductors. 

G. V. LAGARDE. London. Improvements in electric accumulators 
or storage batteries. l 

C. E. Leg. London. Improvements in electrical storage batteries“ 

C. D. ABEL. London. Improvements in apparatus for exciting 
alternating current dynamos. (La Societó Anonyme pour la 
Transmission de la Force par L'electricité, France.) 


July 4, 1899. 

S. P. THoMPsoN and M. WALKER. London. 
electric traction. 

THE British THoMsoN-Housrox Co., Limiten. London. Improve- 
ments in multi-rate electric meters, (E. Thomson and F. P. Cox, 
United States.)“ 

P. M. Justice. London. 
electric motors. 
United States.)“ 

C. E. Starr. London. 
circuit breakers.* 

L. ToBiANsky. London. 
storage batteries.“ 

W. J. ConpNER. London. Improvements in and relating to the 
manufacture of a composition from Rhea fibre applicat'» for 
electric insulation and other purposes, 

J. ATHERTON. London. Improvements in electric incandescem 
lamps * 


Improvements in 


Improvements in and connected with 
(The Emerson Electric Manufacturing Co., 


Improvements in automatic magnetic 


Elastic and permeable electrodes for 


July 5, 1899. 
W. G. INGLEFIELD. Manchester. Improvements in the method of 
distributing electric light. 
C. H. ELLIOTT and E. J. FuMBER. London. 
the inanufacture of primary batteries. 
SIEMENS BROS. AND Co. (LiMmiTED). London. Improvements in 
circuit closing contacts for glow lampe and the like, which cannot 


be interchanged. (Siemens and Halske, Aktien Gesellschaft, 
Germany.)* 


Improvements in 
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SPECIFICATIONS PUBLISHED. 
Nots.—All Specifications can now be obtained at the uniform price of 
8d. each. AT 


11,1584.LRiGH (Sprague). Electrical couplings for railway cara. 

claimed under Patents Rule 19. May 16th, 1898.) 
12,511. RIEBENSAHM, PLEICHATI, FRIEDEBERG and KRÜGER. Incandessent 
13,316. 


electric lamps. 

Lara. Telephone installationa. 
13,702. 
13,827. 


(Date 


JoRL Dynamo electric machines and electric motors. 

BgLFIELD (Hassler). Speed varying devices and electric motors 

for use therein. 

. THomson. Combined standard and portable electric light. 

. GRESHAM and GRESHAM. Vacuum brake apparatus for vehicles 
or trains propelled by steam, electricity, or other motive power, 

. TAYLOR and GARDNER. Collectors for electric rail ways. 

. KAs. Protective device for incandescent electric lamps. 

. WHEATLEY. Electrical time switches. 

. Kynaston. Cells applicable for the production of chlorine and 
alkali metal amalgams by electrolytic decomposition of solutions 
of alkaline chlorides. 

. Pgarson. Automatic code telegraph fire alarm apparatus. 

. SINCLAIR and AITKEN. Telephone exchange systems. 

. MacLacan. Working of incandescence electric lamps. 

. Lyon, Electric heatera, 

1899. 


. BcHAFER, Renz and LiPPOLD. Electrical signalling and telegraphic 
apparatus, 

. SANDY and Geger. Electric arc lamps. 

. Nopon and BRETONNEAU, Electro-capillary treatment of woody 
and other fibre. and apparatus therefor. 


3,316, PAINTON and BAINBRIDGE. Electrically propelled and [or] controlled 
vessels. 

4,954. BurcHER. Electric clocks. 

5,262. HALL. Electrical tumbler and other switches. 

6,027. Fssny (Allgemeine Elektricitüts-Gesellachaft). Method of and 


means for regulating the supply of current for illuminating 
bodies or filaments composed of second class conductors (elec- 
trolytes). 

Lax (Shattuck). Apparatus for producing electric sparks. 

. Lance, De BourGaDE and Scamitz. Electrical furnaces. — 

. Sremens BROS. AND Co., LiutTED (Siemens and Halske, Actien- 
gesellschaft). Electricity meters or measuring apparatus. 

. STAVELEY and Parsons. Electric signals or indicators. 

. HIRSCHMANN. Quicksilver electric current interrupter. 

. DEssoLLE. Electro-plating process and apparatus therefor. 

. SwopoDa. Electric meters. 

. GoLBY (Soc. Anon. “Lux Nova”). 
igniting gas. 

. PFANNENBERG. Primary batteries. 


Means for electricilly 


COMPANIES’ MEETINGS AND REPORTS. 


— — 


Anglo-American Telegraph Co. (Limited). 


The half-yearly general meeting of this Company was held on Friday, at 
Winchester House, Old Broad-street, Mr. Francis A. Bavan (Chairman) 
presiding. l ' —- 

The SECRETARY (Mr. T. H. Wells) having read the notice calling the 
meeting. 

The CHAIRMAN said: Gentlemen, your Directors are pleased to be 
able to give such a very satisfactory statement with regard to the receipts 
for the past half-year. Comparing this half-year with the corresponding 
period of 1898, it might naturally have been expected that the receipts 
would show a falling off, because last year the war between Spain and the 
United States was raging, and an immense amount of traffic was sent 
over our lines in connection with it. It is, therefore, a matter of 
great congratulation, that not only have our receipts equalled in 
amount those in the firat half of 1898, but have actually exceeded them 
by the sum of £255. 1f we go back further, and take the figures for 
the corresponding half-year of 1894, we find that the increase has 
been gradual and steady from £134,000 to £202,000. In the same 
five years the expenses have grown by only £5,300, the proportion of the 
expenses, which in 1894 were 41°41, being for the past six months onl) 
30°19, In addition to our ordinary revenue, the Minia,” our repairing 
chip, has earned £5,987 more. (A shareholder : “Good old Minia.) You 
are quite right, sir, but I am sorry to say that the good old captain of the 
* Minia," Capt. Trott, has passed away since we last met. I only hop? 
that his successor will equal him in skill, But, as I have often told you, 
this source of revenue may be fairly called an accidental one, in more 
senses than one, and, therefore, cannot be relied on. The total increas 
for the half-year in the receipts amounts to £6,154, while the pet o 
tion in expenditure is £590. Looking at the renewal fund you will fia 
that it stands at £796,022, or £53,129 more than at June 30, 1898. We 
have, consequently, not only had a very satisfactory half-year, 
so far as working is concerned, but during the past year we have 
materially strengthened tbe Company. We have the new 
half-year very well The receipts for the month of July shows 
an improvement of £2,700, and the “Minia” has already earned, 
during the same month, as much as she earned for the whole of 
the second six months of 1898, and there is no doubt that she will earn 
some more, Therefore, looking forward to the current half-year, we fee! 
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aure, barring some extraordinary accident, that it will be a good one. 
There are two other subjects to which I wish to allude, and the first of 
these is with regard to the German Cable Company. You have, no doubt, 
seen from time to time in the newspapera paragraphs as to what the 
German Government or German Cable Company are going to do, but I 
can give you no definite information on that point. The subject has 
occupiel the very serious attention of the Directora during the past 
few months, and it will not be owing to any want of zeal or energy 
on our part if things turn out not exactly as we should hope. 
Then, the other subject is what has often been called the intermin- 
able French lawsuit. I am glad to say that it is not quite so 
pterminable as it has been, and I can say something definite about 
it, although we have not yet got auy cash. In May last, the Court of 
Appeal—or Cour de Cassation—at Rouen gave judgment in favour of this 
Company for £258,000, less such an amount as a committee of experts 
may determine to represent the value of the assistance rendered by the 
French Company to the Anglo-American Company by having placed its new 
cable at the service of the Anglo Company duriog the period of perform- 
ance of the joint-purse agreement, and so far as such assistance may not 
have been already paid for. Now, so far as we know, all such assistance 
has been paid for. I am told that every meesage was paid for as sent, 
and therefore, apparently, we might look forward to a nice little addition 
to our renewal fund, but it is & different thing getting judgment and 
getting the money. As to when we shall get the money, and how much, 
you know as much as I do. We have got this decision in the Cour de 
Cassation in our favour, which is very satisfactory, and which, I hope, you 
will consider as justifying the Directora in having pers‘sted with the action. 
You may at times bave thought it would be better to drop the whole 
thing, but now, at any rate, we have this decision, and that is the first 
step towards getting the money. I now beg to move that the report and 
accounts be ado pted. 

Mr. CHARLES BURT seconded the resolution, which was carried 
unanimously and without discussion. 

The proceedings terminated with a vote of thanks to the Chairman and 
the Board, moved by Mr. FRY aud seconded by Mr. HUGHES. 


British Westinghouse Electric and Manufacturing Co. 
(Limited). 

An extraordinary general meeting was held on Wednesday at Cannon- 
street Hotel, Mr. C. W. BENSON presiding. 

The SECRETARY (Mr. Arthur E. Scanes) read the notice conveniog 
the meeting. 

The CHAIRMAN remarked that the Company's operations had not 
yet reached that stage when a report could be laid before the 
shareholders; but the series of resolutions which they had met to 
consider were of an importaut character. The Company, as originally 
formed, was for the manufacture of electrical appliances ; but it was 
obvious that it must be a convenience to the Company, as well as 
to its customers, to obtain suitable machines, for producing power, from 
the same worke, and at the same time, as they procured the electrical 
apparatus. Experiments had been in progress for about ten years, under 
Mr. Westinghouse, with the object of producing a really excellent motive 
power, and the Westinghouse Machine Co. was formed, in 1896, to earry on 
this work and manufacture gas engines. When the formation of the British 
Company was determined on, some months ago, gas engines of 280 B. H. P. 
had been proved to be a success, but the larger sizes, in which by far the 
most profitable commercial field lie, were still somewhat in an experimental 
stage. In October, 1898, a 650 B. H.P. engine was erected at the Pittsburg 
works, and ita performance in actual service bad been carefully watched. 
Within the past 30 days an exhibit of these engines in combination with 
dynamos had been installed at Chelsea, and had been examined by some 
of the highest authorities in this country and had met with great praise. 
An engine of 1,500 B. H. P. was now going through the shop at Pittsburg, 
and the engineers were confident of its success. It would be eeen, 
therefore, that this type of gas engine lent itself to the manufacture 
of sizes many times larger than those hitherto attempted, and its 
steadiness of running enabled this new machine to be used for electric 
lighting, for which purpose gas engines of a considerable size had not 
previously been found satisfactory. Before the offer of the machine 
business was made to this Company, responsible third parties, who had 
been watching the development of gas engines, made an offer to Mr. 
Westinghouse to take over the machinery part of his business for the 
territory forming this Company’s sphere of operations. Mr. Westing- 
house thought it his duty to come to the Directors and give 
them the opportunity of taking over the rights of such business. 
After careful consideration, in which the Board took the oppor- 
tunity of consulting with Lord Kelvin, their technical adviser, 
they came to the conclusion to acquire the business and patent rights. 
lord Kelvin stated that he had inspected the engines and considered them 
no longer experimental, but a success, and he dwelt strongly on the advan- 
tages that would accrue to this Company by combining in one set of works 
the manufacture of electrical apparatus and motive power. The Machine 
Company were willing to take their consideration in Ordinary shares, which 
would rank behind the Preference shares, but as it was believed that thetwo 
manufactures combined would require increased working capital to deal 
with them effectually it was in contemplation that, after the expiration of 
12 months, a further issue of Preference capital should be made. This 
should not be an occasion of anxiety to the shareholders, because certain 
responsible persons had so much faith in the concern that they had 
already engaged to find the additional £250,000 of Preference capital when 
required. He concluded by moving resolutions for authorising the Board 
to carry into effect the agreement between the Westinghouse Machine Co. 


and this Company, for increasing the capital to £1,750,000 by the creation: 
of 25,000 Ordinary shares of £10 each, and for other purposes. 

Mr. JOSEPH LAWRENCE, who seconded the resolutions, stated that 
the Company's worka at Manchester would be erected very expeditiously, 
the Carnegie Company of Pittsburg having agreed to supply all the iron- 
work required within four months of the receipt of the order. As to the 
Westinghouse engine, it was not only likely to supplant the present type 
of gas engine, but to create a trade for itself. It did away with pulley 
bands, as the shafts of the dynamo were connected directly with the 
engine. The backward position of England in regard to electrical matters 
was well known. It might be news to many of them tliat a railway contract 
in the City which was let in the first instance toan English firm had eventually 
to be handed over to a German firm because of the largeness of the contract 
and the amount of capital it would involve. That was a reproach to 
British enterprise, and he, for one, had determined that he would do what 
he could in support of any movement which would wipe away such a 
reproach. He was pleased to say that some such idea had struck others, 
and they were now fortunate in being able to congratulate themselves on 
a happy combination of British and American capital and enterprise, which, 
he hoped and believed, would accomplish that object. They were backed 
up by the most eminent names in the world of finance and banking, from 
Lord Rothschild downward. 

After a short discussion, the resolutions were carried unanimously. 


Waterloo and City Railway Co. 


The eleventh half-yearly general meeting of this Company was held 
yesterday at Waterloo Station, Mr. WYNDHAM S. PORTAL (Chairman of the 
Board) presiding. 

The SECRETARY (Mr. Godfrey Knight) having read the notice con- 
vening the meeting, 

The CHAIRMAN, in moving the adoption of the report and accounts, 
said that on the last occasion he had to congratulate them on the com- 
pletion and opening of the line, and now he had to congratulate them on 
the first complete half-year's working. The capital account showed total 
expenditure to date of £566,154, of which £16,678 had been expended during 
the past half-year. It was estimated that £56,000 further would be required. 
During the half-year the gross receipts, after deducting Government duty, 
amounted to £13,114, from which the South Western Company had 
retained for working expenses £4,690 (or £1,950 less than the actual 
working expenses). The balance is £8,424 which is payable by the 
South Western Company, under the agreement of March, 1894, 
to enable the Waterioo and City Co. to pay a dividend at the rate 
of 3 per cent. per annum on the Ordinary and borrowed capital. 
The number of passengers carried during the past half-year was 
1,715,825, or a daily average of 11,142, and the number of season-ticket 
holders on June 30 last was 747, which was estimated to be equal to 
193,220 single journeys, or a daily average of 1,261. This made the 
total daily average number of journeys 12,403. He then read the report 
of tbe Company's engineers (Mr. Galbraith and Prof. Kennedy), which 
stated that the Company's works had now been tested with twelve months 
continuous running, and were in good otder and repair. A little trouble 
was at one time experienced from leakaye ot water in the short brick 
tunnel at Waterloo, but it had much diminished, and the pumps pypvided 
to meet the contingency had been found to be amply sufficient. The iron 
tunnels within which the railway and City station were constructed were 
quite watertight and are perfectly sound. The Central London Com- 
panys subways at the Mansion House were fast approaching 
completion, and it was hoped that three additional communications 
between the streets and the subways would be ready for use in October. 
Since the opening of the railway the line had been continually worked 
with the electrical plant in the generating station at Waterloo. The 
electrical difficulties which occurred in the earlier working of the line had, 
as was to be expected, yielded to time and experience and all the electrical 
apparatus now appeared to work regularly, steadily and without difficulty. 
The trains have for months past been running to a time-table at six 
minutes interval during the busiest part of the day. Further rolling stock 
had been ordered by the London aud South-Western Co, and when this 
arrived it was intended that the trains should be still more frequent than 
at present. 

Lieut.-Col. the Hon. H. W. CAMPBELL (deputy chairman) seconded 
the motion, and it was unanimouely carried. 

A resolution was afterwards passed declaring a dividend at the rate of 
3 per cent. per annum on the Ordinary stock for the half-year ended 
June 30 last, subject to income tax. 

The proceedings terminated with a vote of thanks to the Chairman. 


National Telephone Co. (Limited). 


The twenty-fourth ordinary general meeting was held yesterday 
(Thursday), at the City Terminus Hotel, Cannon-street, Mr. JAMES STAATS 
FonBES in the chair. 

The SECRETARY (Mr. Albert Anns) having read the notice calling the 
meeting, 

The PRESIDENT stated that the report and accounts were in very much 
the same form as usual, the only essential alteration being in the figures, 
which werealwaysappreciated when they weresatisfactory. Onthe Directors' 
side of the table the figures appeared on the present occasion to be eminently 
satisfactory under all the circumstances. There had been the very con- 
siderable increase of £63,187 in the income of the Company for the past 
half-year to June 30, as compared with that of the corresponding period 
of the previous year, and this increase had been attended with such a pro- 
portion of working expenses as modified the average, compared with pre- 
ceding periods, and left the Company in possession of the not inconsider- 
able increase of profit of £24,844 which for a half-year was an 
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appreciable sum. In order that the shareholders might be put 
in possession as soon as possible of their dividends, the manage- 
ment always made an estunate of the results of the working for 
June without waiting for the expiration of that month.  'They took 
the month of June upon the basis of the result of the same period of 
the previous year, and the shareholders would be glad to know that 
since the Directors' report was published the estimate made as to June 
last had been well within the mark. As he had said, the increase 
in their income in the past half-year had been £63,187. The Post 
Office royalties for the half-year had amounted to £58,859, being 
£9,186 more than the royalties for the June half of 1898. The working 
expenses had been higher by £29,155, so that the net result for the 
half-year was an increase, as he had said, in the profit balance of £24,844. 
The working expenses had been reduced from 61°94 per cent. in the pre- 
ceding year to 61°15 per cent., which represented a tangible gain. Debenture 
and other interest had increased by £7,600, as the Board had had to call 
up a certain amount of capital, and the Preference and Ordinary 
dividends were practically the same—a small increase of £800. 
With the sanction of the meeting the Directors proposed to carry 
£60,000 to the reserve fund as against £50,000 a year ago, and to carry 
forward £5,213 instead of £548 a year ago. An interesting and satisfac- 
tory item was that of tbe rentals carried forward for unexpired terms of 
running coutracts. This meant that subscriptions beginning that day, for 
instance, ended 12 months hence—an operation which was going on every 
day throughout the year. They, therefore, received in the current year a 
great deal of money in respect of services to ba rendered in the following 
year or half-year ; and as showing how very satisfactory that item was, 
the Company had £651,741 in hand on account of services which were to 
be rendered by them after the expiration of the period they 
were dealing with at that meeting. That amount showed an increase of 
£86,000 over the amount in hand a year previously. The year to June 30 
had been a record year, and they had had the largest accession of 
subscribers that they had ever had in any previous year. Out of the 
available balance of £178,963 they recommended the payment of a dividend 
at the rate of 6 percent. per annum, less income tax, on the First and 
Second Preference shares, of 5 per cent. per annuw, less income tax, on the 
Third Preference shares, and of 6 per cent. per annum, free of incoine tax, 
on the Ordinary shares. They were constantly incurring expenditure on 
capital account, and this was a process which must go on, as the business 
could not otherwise increase. If the business was to go on at 
anything like the same ratio as it had done in the past half-year—during 
which they had spent on capital account over £372,329 in the erection of 
10,479 additional exchange and private lines, and in the construction of 
underground lines—they must have more capital. The system was 
undergoing a gradual change owing to new developments, but the 
great and vital change which had been made was in getting out of 
the air into the earth. In the last two years the Company had expended 
a very large sum indeed in removing their wires in the air into 
pipes in the earth in all the large centres—such as Liverpool, 
Manchester and Birmingham. In regard to this matter, the accounts 
which were presented did not reveal the whole truth, as it was estimated 
that at the present moment the Company had about £750 000 unproduc- 
tive in the earth. When one changed one’s eystem provision was made in 
the new system for a considerable extension beyond the work which had 
to be done at the moment of making the change; this was in view of the 
requirements of an expanding business. Three-quarters of a million 
was a large amount io the gross, although it was sma!l spread 
over the various parts of their system, but there the provision was 
ready to be used. The shareholders were in possession of a very fair result 
in the dividend now recommended, and they were also in possession of a 
latent power, which would enable the Company, at a comparatively small 
cost, greatly to increase the number of subscribers. He concluded by 
moving the adoption of the report and the payment of the various divi- 
dends mentioned. 

The VICE-PRESIDENT (the Right Hon. Lord Harris, G. C S. I., 
G. C. I. E.) seconded the motion, which was carried unanimously. 

The PRESIDENT afterwards proposed a resolution for increasing the 
capital of the Company by £2,000,000 by the creation of 400,000 new 
Ordinary shares of £5 each, ranking for dividend and in all other 
respects pari passu with the existing Ordinary shares of the Company. 
The shareholders might, he remarked, regard this as “a tall order," 
but it was useless to shut one's eyes to things staring one in the face. The 
concern was growing into & great corporation, fraught with important 
Consequences, not only to the shareholders, but also to the public, 
and it could only be made thoroughly efficient by expansions, which 
meant money. The Company could not go on expanding as they 
were doing without having capital powers behind them, unless they were 
going to stop. He did not, however, think that they would stop. No 
doubt, some alarm had been felt in the past few months by those inte- 
rested in the Company as to what might arise, as a new policy had had 
to be faced by the Company. The wise thing in this world was to get 
all one could if one could not get all one wanted, and it was certain 
that in connection with recent matters the Directors had got all 
they could, although they had certainly not got all they bad wanted. 
On behalf of the Company they had come to an agreement with the 
Government. It must be remembered that after all the Company were 
only the delegates—the licensees—of the State, and the State were 
absolute masters with people in the Company’s position. Wisely or 
unwisely, the State said that they wanted the telephone to be worked ina 
particular way. "Therefore, what were the management to do? What 
did wise people do? They accepted the inevitable. The Directors had 
made up their minds, after much deliberation, and after undergoing great 
anxiety in the protection of the Company’s interests, to accept the policy 
of the Government; and it would be idle to go back and say that they thought 
that they could have devised something wiser. Persons must adapt them- 


selves to the views of those whocontrolled them. The Government thought 
that the telephone system was to be popularised, and they had strong views 
on this matter. The Government were going to popularise it by spending a 
large sum of money to compete with the Company. The Company had to 
face the competition, and they were bound—and recognised their duty— 
to act loyally in assiating in the achievement of the object in view. How 
far it would succeed or not time would show. They must not, however, 
be behindhand in the effort, not only to secure their own position, being in 
possession of eight-tenths or nine-tenths of the centres of the business, but 
they must expand, and honestly and in good faith see what they could do to 
assist the Government in popularising the telephone. He had no doubt that 
the Company would be able to maintain their position, particularly if the 
chance weregiven to them of improving their service by being afforded those 
facilities as to wayleaves, &c., without which it was impossible to have a 
perfect service. They would have to stand the shock of com. 
petition, but if this only meant that they would have to do à 
good deal more work, and at a less sum per message on the average 
in other words, if their average profits kept up and their work 
only increased—the shareholders would not be much worse off. He 
only stated the bare truth when he eaid that had it not been 
for the efforts of his colleagues on the Board the Company would have 
come out of the recent discussions much worae than was now likely 
to be the case. He was sure that the shareholders would commend the 
course which the Directors had determined to take, which simply was to 
co-operate loyally in furthering those views which they knew that the 
Government held strongly about popularising the telephone. In his speech 
last March in the House of Commons Mr. Hanbury said a good many things 
which were at the moment unpalatable to the Company and to himself, 
but the right hon. gentleman made one short statement which ‘disarmed 
his own (the speaker's) injured feelings. That statement was as 
follows :—‘‘ The Government ls naturally most anxious to be perfectly fair 
to the National Telephone Co. It would be mere folly not to recoguise 
fully—and most unjust not to recognise fully—the work that the Company 
has done to develop telephonic communication in this country. We want 
to be fair to the Company, but our fairness must rest upon estab'ished 
facts." That statement excused a good many inaccuracies, a: to 
which he would only say that Mr. Hanbury had been greatly miel 
by the information which had been given to him regarding the Company 
in comparison with other telephone companies elsewhere. Stockholm was 
the one great comparison that was made with this Company, but with regard 
to the telephone there, the late Postmaster-General, Mr. Arnold Morley 
—who was the author really of the agreement with this Company as it 
now stood—said before the Parliamentary Committee in 1898: "The 
result of inquiries made by me in Stockholm of the Postmaster-General 
there, and the chairman of one of the companies was that it wa 
being carried on at a ruinous loss both to the Government and 
to the company." Continuing the President remarked that this 
was what their Company had been having rammed down their 
throats — that they were to resort to the methods of working 
the telephone in Stockholm, in order that they might conduct their 
business, at a ruinous loss to themselves, for the benefit of those who could 
wellafford to pay for the service. They had proceeded in these rather 
anxious negotiations upon Mr. Hanbury’s own doctrine—“ Do justice to 
us; that is all we want. We fear no competition whatever from you or 
anyone elee if you treat us fairly." The shareholdera would shortly be able 
to obtain the Act of Parliament for themselves; and, looking at it all round, 
the Directors felt pretty comfortable in the circumstances. Reverting 
to the resolution for increasing the capital, he stated that he did not mean 
that the Directors would on the following morning ask for £2,000,000. 1t 
meant that the Directors wished, in view of the result of the negotiations 
referred to, to be armed with power to raise such money as they might 
feel was desirable in the interests of the undertaking. The Board had 
not yet decided how the matter was to be dealt with, but they might 
come to such a conclusion that £1,000,000 might be issued in the cours 
of a reasonable time. He also thought it very likely that the Director 
might consider that it would be such a good thing that they would have 
no scruples in offering it to the shareholders. 

The VICE-PRESIDENT eeconded the motion, which was carried 
unanimously ; and the retiring Directors and auditors were afterward: 
re-elected. 

A cordial vote of thanks was then passed to the President, Directors, 
and staff. ; 

The PRESIDENT, in reply, expressed the indebtedness of the Directors 
to the shareholders for their continued support, and subsequently war mly 
acknowledged the services rendered by the staff, especially by Mr. Game 
(the general manager) Mr. D. Sinclair (the engineer-in-chief), and Mr. 
Anns (the secretary). 

The proceedings then terminated, 


NEW COMPANIES, STATUTORY RETURNS, &. 


— a 


ELECTRICAL TRANSMISSION OO. (LIMITED).—This company was rece 
tered on August 1, with a capital of £30,000, in £1 shares, to acquire the 
business carried on at Hammeramith under the style of the Electrical p 
Transmission Co., and to carry on the business of electricians, mechani 
engineera, suppliers of electricity, &c. The subscribers are E. Waha’, 
C. Powell-Jones, W. E. D. Simpson, A. R. Clarke, W. E. Starling. T. J. 
Young, and D. C. Lee. The business is to be carried on by directors or 
by managing agents, as determined by the company. If the former ai 
advisory committee of not less than two and not more than four mener: 
shall be formed, the first being E. Wahab, W. E. D. Simpson aud C. Powell- 
Jones, Powell-Jones and Co. are to be the first managing agents. 
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DEANSGATE FOUNDRY (LIMITED).—This company was registered on 
July 24, with a capital of £25,000, in £1 shares, to acquire the business 
carried on by Edward Bennis, at Bolton, Lancs., and to carry on the 
business of electrical and mechanical engineers, machiniste, founders, mill- 
wrighie, ke. The first directors are E. H. Lowden, W. Geipel, A. W. 
Bennis and E. Bennis (managing director). 

S0UTH STAFFORDSHIRE TRAMWAYS (LESSEE) CO. (LIMITED).—This 
company was registered on July 51, with a capital of £150,000 in £5 shares, 
to take a lease of the tramways belonging to the South Staffordshire Tram- 
ways Co., and to carry on the business of electricians, electrical and 
mechanical engineers, suppliers of electricity, manufacturers of and dealers 
in electrical apparatus and fittings, chemical engineers, tramway and light 
milway proprietors, &c. The subscribers are E. Garcke, J. S. Raworth, 
civil engineer, G. Stevens, C. H. Dade, S. Sellon, civil engineer, H. M. 
Sayers, electrical engineer, and H. S. Hodgson. Three of the five directors 
are to be appointed by the British Electric Traction Co., and the remainder 
by the South Staffordshire Tramways Co. 

ELECTRIC AND GENERAL INVESTMENT CO. (LIMITED).— The annual 
return to July 11 gives the nominal capital as £200,000, in 39,900 Ordinary 
and 100 Founders' shares of £5 each. 20,000 Ordinary and all the 
Founders’ shares have been taken up. £1 has been called on the Ordinary 
and £5 on the Founders’ shares, and £20,500 has been paid. 


F.H. ROYCE AND CO. (LIMITED).—The annual return to July 10 has 
been filed. The capital is £60,500, in 6,000 Preference shares of £5 each, 
and 30,000 Ordinary and 500 Deferred shares of £1 each, of which 6,000 
Preference, 21,480 Ordinary, and 500 Deferred have been taken up. 
£1. 58. has been called up on each of the 6,000 shares, and £1 on each of 
9,466, resulting in the receipt of £16,966. 


CITY NOTES. 
— 

cent. (since July 13, 1899). Price of 
silver 27t4d. per oz. (Aug. 10). P Consola (23 per cent.) 1058—1054 for 
money, 105;°,—105}} for account; 24 per cent. 1014—102 (Aug. 10). 
Stock Exchange Settling Days: Consola, Aug. 50 to Sept. 1; Stocks and 
Shares Continuation Days, Aug. 14 and 29 ; Ticket Days, Aug. 15 and 30; 
T ud Aug. 16 and 31; Mining Share Carry over Days, Aug. 12 


MEMORANDA.—Bank rate 33 per 


LEAMINGTON AND WARWICK TRAMWAYS AND OMNIBUS CO. 
(LIMITED).—In their report the directors state that the local authorities 
have not yet given their consent to the introduction of electric traction, 
but negotiations are still proceeding. The directors have nominated Mr, 


J. A. Lycett, district superintendent of the British Electric Traction Co., 
to a seat on the board. 

METROPOLITAN ELECTRIC SUPPLY OO. (LIMITED).— The directors of 
this company have declared an interim dividend at the rate of § per cent. 
per annum, 

SANITAS CO. (LIMITED).—'l'he directors have declared sg 
dividend at the rate of B per cent. per annum, payable at Sept. I. 

STOCK EXCHANGE NOTICES.—Application has been made to the 
London Stock Exchange committee to appoint a special settMng day in, 
and to grant a quotation to, 110,000 £1 fully-paid shares of the d ia 
Electro-Chemical and Power Co. (Limited), and to allow 10,000 6 pe 
cent. cumulative Preference £10 fully-paid shares (Nos. 1 to 10 000) 
20, 000 Ordinary £10 fully-paid shares (Nos. 1 to 20,000), and £200,000 
45 per cent. first mortgage debenture stock of the Imperial Tramways 
Co. (Limited), to be quoted in the official list. 


WESTMINSTER ELECTRIC SUPPLY CORPORATION (LIMITED).— An 
interim dividend at the rate of 10 per cent. per annum has been declared 
for the half-year ended June 30. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


interim 


Week 8 In, | Ne. AGGREGATE 
Line ended 9 | or Deo. |_ of 
4 weeks) Amount. S n 
1899 £ £ £ £ 
B Tramways.| Aug. 5 | 4,546/+ 371 417,998 |+ 2,104 
Blackpool ration... „ 2| 921|- 35 18, 9,791 |+ 2,549 
tBlackpoo! and twood , 5 | 1,359/+ 234 5 5,818 |+ 2,728 
Bradford Corporation... , 6 509 51| 16,004 we 
Bristol Trams & Carriage „ 4 3, 660 — 322 5 17,474 |+ 1,166 
City & South London Ry. „ 6 933|- 172 6 5,632 — 229 
Dover Corporation. , 5 272 18 3,639 ie 
Dublin United .......... „ 4A4/|1155|- 187] 5| 5,571 |+ 10 
*Glasgow Corporation | „ 5 | 9,290 | 1,597 i — 
Liverpool Corporation 
Aigburgh Vale Route July 29 | 502 14 7,746 ji 
Dingle Route ......... „ 29 2144 87 14,480 eee 
Prince’s Park Route... „ 29 3771 28 | 10,065 re 
Smithdown Rd. Route » 29 705| ... 3} 1,731 : 
Liverpool Overhead Rly. Aug. 7 | 1,654/- 353) 6 9,55 — 783 
*Sheffeld Tramways....| , 0 1, 437 ＋ 423, 31 40, 150 |+ 9,298 
"South Staffa. Trams... „ 4 747 — 35 31| 19.967 + 695 
partly electrical. § t Against one ed leas last jer 5 


In each case last year's figures included Bank Holiday. 


ELECTRICAL COMPANIES' 


— I — Froo = PREVIOUS Price RATE PER | 
| AMOUNT | LAS NAME, WEEK's PRICH | Wednesday, CENT. DIVIDEND DUB, | DURING WEEK 
| SHARE. | DEND. AUGUST 2. August 9. YIELDE D. ENDING AU GUST 9. 
| | | 
TELEGRAPHS. | a À | utat l Erit 
&s. d. | ghes OW es 
2 = 4% |*African Direct 2 4% Mort. Deb. (red) 100 104 100 104 | B 16 11 1 July .. - | - 
000. 22 * g Tolograph s a cw co -a am m am m m m m w 3 4 8 4 * June an ecember., T i» 
pp 100 x Do. 5 per Cent. Debentures s .......- 85 90 85 90 Blt 1 | Bos a jn = 
Btock i An nn =- -— edo „ „„ „„ „„ xd 61 81 02 85 5 7 11 eD. Ay Aug. Nov. 62 — 
£3,062,240] Btock | 30/0 có ^ PPP xd} 113 114 114 115 | 5 56 3| „ 1113 1133 
“95,008 | 10 | 39 | Broil Det * miens M "aM i’ Hl | 410 4 | Mor, dag Oel De t in 
, an 8u marine an ap ab ab Go aD SS a cn we os an 15 154 15 164 ain 4 ar., une, ot. , Dec. b, = 
£75,000 100 5% |" Do. s per Cent. Debs. (2nd Series, 1906) —..| 108 112 107 lll | $1011 | June and Decembar 1083 "à 
10,000,000; $100 $11 „Commercial Cable Capital Stock m= «= = == — = = ~ 183 193 188 19} 4 210 | Jan., Apr., July, Oct- a | - 
21,885, 141] Stock 47 Do.  4per Cent. Debenture Stock 104 106 104 106 815 6 i" is 105] | 105 
16,000 10 8/0 "Ouba Submarine Ordinary (Deferred) «s =s «= == . ~. E 10 B 10 8 0 0 | February and August 91; = 
ten = -— bia — Preference 10 per Cen 18% 1093 184 — 19] s : 7 . 194 — 
rect Spanish (Ordinary) =s =. = = = = = =» = =.» 4 5 á 5 Q pril and October .. — - 
v. * ux — 1 per Cent. Cumulative Preference — . 91 103 94 103 : 15 ; " 2 yu 92 | - 
, 44 per Cent. Debentures .— . — 103% 107% 103% 107% 4 January and July . : — 
60,710 20 5/0 Direct United States Cable xd and bonus| 11! 12 111 12 5 6 1 Jan. Apr., July, Oct, 113 1114 
£120,000 100 44% Direct West India Cable 44% Reg. Deo. (red) 100 103 100 103 4 7 5 | June and December.. 1004 — 
a A 2E — Bastorn Ordinary ~ = = = > = = = LV ok e se xd| 159 155 151 1586 - 10 4 | Jan., Apr., July, Oct. M4 152 
195, O. 84 per Cent. Pref. Stock ...—. Kd 93 102 98 102 8 S 10 91 
21,482,268] Stock 4 * Do. 1 Cent. Mort. Deb. Stock (red. 115 120 116 120 | 87 0 | May and November: 1171 1161 
250,000 10 2/6 re 14! 15 14] 16 413 4 | Jan., Apr., July, Oci. 143 T 
£520,000 | Stock 4x Do. éperCent. Debenture Stock .. dt “Ble fe 1 110 8 7 3 Fobruary & Augast = - 
— v 22 . DA 6 p. o. (Austin. Gov. Sub.)Deb.190C(reg. ). 103 9) 103 | 417 4 | January and July — — — 
0. BORNE). a an as ec om em em om m om mme 10) 101 10) 105 417 1 on e 
£:7,400 100 5%  |"Eastern Sa 8. ry 5 p.c. Mor. Deb. ,1900( reg.) . 99 103 93 108 & IT - 1 y € - "A 
4,500 100 6% r 10) 103 10) 103 417 1 = 
000 100 CT » Do. 42 Mortgage Debentures, 1909 xd 101 104 101 104 8 16 11 February & August — — 
KE — rA - 2o 107 ger reo Dabs. (red.! 102% 106% 102X 105% B15 2 | 2 and November 1023 T 
obe Telegraph and Trust — RETE 10 ll 10 11 411 1 an., Apr., J Li, 10 
180,642 — 8/0 60. — 6 por Cont. Preterenos Ta T 151 ni 816 2 git bos TAA H: 
’ / orthern of Copenhagen .. 29 $1. 30 32 108 bia: and July ° a 
oe = 3 —— Bermuda Cable 44% 1st Mort. Deb. (red) ` 100 108 100 103 4 7 5 P * á * - 
, T aa MEE ETT T TP C T ow T T P aa 0 8 500 8 48 52 43 52 416 4 ay and Novembar . e^; 
2.00, 000 100 6% London Platino- Brazilian 6 p per "Cent. Debs. 1904. 109 112 10) 112 5 7 6 | March & September — - 
2 * x — — 4% Guar. Debs.(red) .....| 103 14 103 108 815 6 | June and December T — 
' . 7 8 7 8 5 0 0 | April and October — | - 
wae 4100 2 6% time 3 Tram =. an so a = an =o a n an eo m 13) 135 13) 497 * ; = a 
1 - can lelegràaph a «= me me = = = m ees 2 3 2 3 | 49 83 ec ember and July. - - 
— 122 5x * y — pram Debentares (red.) 109 103 100 103 417 7 M irch & September e - 
J ~ e oast of America a ne me ae me me oe ~ a we we ss m | - . - 
£150,000 100 E * Do, 4 per Cent. Debentures m «sa = = =.. 101 101 101 101 8 16 LL | January and July ec as 
88,321 10 2/6 West India and Panama ................ 14 18 14 19 — May aud November . os 
y — i 90 c^ ; — Cent: ——ů n 101 10} 10g 103 511 6 T T .. — 
. nt. 2n BFEROÓD „ 5 9 8 9 6 3 — a 
£80 600 190 5 ® Do. ees Cent. Debentures =- ..~_.... 103" 100 103 108" A lá 4 J anuary and July = - — 
£339,131 Btock 4 Western H razilian 4% Debenture £iock .. .. .. 103 106 103 108 815 6 | June and December ò - 
£168, 1 
vo Ito 6%  |'Western Union 6 per Cent. Sterling Londs (red. . 100 106 100 106 514 3 March & Septemrer | - | = 
m 


SHARE LIST. 


BUSINESS DONE 
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AMOUNT oF DIVI- | NAME, WEEK'SPRION | Wednesday, | CENT. DIVIDEND DUE: Dunne W 
TELEPHONES, Bie x Highest | Lowest 
44,000 £5 | ep Chill Telephone (fully paid) m æ=- =- ~- 3 8 £i 8 811 4 August - * 

%24 850 10s. | 1$4. | Consolidated TelephoneConst.&Manufacturing xd 3 $ { 415 8 | Joly 2222 - x 
71,006 1 E Monte Video Telephone ² w ˙ w depono a 1 1 ; 500 < m ao eD — - 
.1,000 1 .. Do. 57 Preference s.esoesosoosooo — 2 a m — 1 rr 58 tf 5 92 F — - — 
15,000 10 6/0 Do. 6 per Cent. Cumulative lst Pref. ...... 13 1t 18 14 4 59 e — ut * 

250,000 6 2/6 Do. 6% Non-Cumulative 8rd Pref cL. 1 654 59 — 65 4 811 " " E s 
329,4 1 Block $17 |" Do. Debenture Stock 84% (red. 99 192 £9 102 8 88 June and December | 10) »i 

11,80] 1 (( (((( ees Je Dis in al Zoom rs L d 1 5 0 O | April and October e d 
BR O 5 | 6/0 | United River Plate — ee = ee ee ee ee os ee — X — 4 51 41 51 5 4 3 — — i oe oe oe we — - 

£179 947g| Btock 5% 9 Do. s per Cent. Debenture Stock (red.) . 104 107 104 107 4 13 11 | June and December - - 
| | ELECTRICITY SUPPLY COMPANIES. 

100,000 1 — | Bi'ekh'th & Gr'nw'ch D'st'ct Elec. Lt. Ord.“ 168 pd.’ 4 i L i - - - e 
9,000 10 7/9} Bournemouth and Poole Electricity SupplyOrd — 13 1? 13 18 ?18 5 A I: LG 
6,000 10 4/6 Do. 44 per Cent. Cumulative Pref. ... 103 11 là 1H 818 8 e - e 

20,000 - n . n . 6 ae 6 * Ne = - e 
3),000 5/0 | Oharing Cross and Electricity Supply Corp. . 9 10 a 4 6 ebruary & August - $s 
20,000 5 2/8 Doi 44 per Cent. Preference sie Sici is ry 6 s 812 0 ; * =. - 

’ £84,000 i 216 Chelsea Electricity Supply Ordinary ..,...... ?1 84 7è 8 810 7 | W E J = es^ å 
£100,000 Stock 44% Do. 44% Debenture Stock (red.) 112 114 118 116 818 7 | Juneand Decem = P 
$1,200,000) $1,000 5% ChicagoEdison1stMort.57/30year Gold Bonds(red) . 105 115 105 115 4 7 2 | April and October - - 

60,000 10 7/0 | City of London Elec. Light'ng Ord . 11 12 111 123 415 0 | February & August 14 

40,000 10 6x Do. 6% Cumulative Pre 124 133 12$ — 154 4 811 | January and July Lı 12 
£400,000 Stock 5Y |* Do. 6% Debenture Stock (red.) 123 128 1:3 128 8:8 2 and December 1 m 
40,000 10 P» County of London & Brush Prov. Or.. 11 11} 11 11j 2 cá de 
20,000 10 6/0 Do. 6% Cumulative Preferenos xd! 13 14 18 14 4 5 9 | March & September - Ss 

£200,000 | Stock 7/8 Do. 2 Deb.StockCerts (60%to be pd.) red. . 51 58 5t 53 * — 5 

19,661 5 8/6 House-to-House Electric Lighting Supply Ord. .. 74 8} 74 8h 810 8 e 5 7} 
12,000 5 8/6 Do. 7 per Cent. Preferen ee 8; 9} 8 91 813 0 | March & Septembe - * 
15,000 b 107 Kensington and Knightsbridge Ord. xd 126 183 124 133 eas m - - 
10,000 6 6 Do. 6% Ist Pref.......... „ H 8 7] 8 8.5 0 | January and July - - 
110,020 8 5 London Electric Supply Ordinary s =» = = =- .. 34 4 84 4 - aln. — E 

48,050 5 8/0 FF 64 7 2 DR A 579 m 63 611 
925 oak 4% i Do. t^ Ant Mott. s 555 105 107 Yr a 815 1 [Mch., June, Sept., Dec s ~ 
5 5/0 etropolitan Electric Supply Ord.(Nos.1 to62 14 15 6 3.2 6 | April and Octoper— 15 
1 i 38 8 3 Do. Rir 62,501 to 80,000). AN RAS aie il Tu 150 x 15] 3"4 6 Ss "77 my Y 
), " Do. 4 eb. Stoc at Mo „„ / S (dae à 119 815 7 | June and Dece - - 
6,452 19 6/0 | Notting Fil) Electr!c Ordinary 8 pS 15 16 15 16 815 0 — 1⁵ 5 
12,000 b 50 | Oxford Electric Ordinary...................... S 6} 7} 6ł 7 8 9 0 a e- e 
$175,000 1 - Band Nect rio 1 4 N - - — — 
£130,070 Pg 5% | RiverPlate El. Lt.&Tr'ct'n,Ltd.,571st Mor. Der. 85 90 85 £0 ALME - - - 

150,000 $1 $2 Eope Electric Company of Montreal Shares 1.0 180 160 180 Su - ~ “~ 

123,200 100 4y% * 0. ME UN Og ae ae 105 107 105 107 4 4 1 | Apriland — - 
81,980 b 50 | St, James and Pall Mall Electric Ordinary —. xd 16 17 16 17 4 5 4 | February & August | 17 - 

,000 E 8/6 Do. 7 per Cent. Preference m- xd 9 10 9 16 8 10 0 " $e — E ^ 
65,000 5 es South London Electric Supply Ordinary (£4 pata». | 4 41 4 41 " i PR e * 
79,900 b 7/0 | Westminster Electric Supply Ordinary xd 11 15} li uè 317 5 ! March & Sepbember 153 | 1i 

ELECTRIC MANUFACTURING, &o., COMPANIE». 
40,000 5 5/0 British Insulated Wire Ordinary .......... ..... 11 12 11 12 434 d M T 
27,500 5 A j dA "e^ e à Preference 64 E 6} 6} 4 8 1L d Y . 
94v 0 1 1/2 ru ectrical Engineering . — 1 E. y 11 z 8 00 September ee 
91,0 0 2 uz Do. € per Cent. Pref. Non-Cum lative |... ^ 18 i$ :§ 5 1 1 gi pR e 
£195 C(0 | Stock 43% Do. 4 per Cent. Perpetual Debeuture Stoc 110 114 | 110 11 8 10 2 | February & August E = 
£50,000 Stock 442 Do. 2nd Debenture Stock (rad ) . 101 104 lol 4 4 6 7 | June and December - — 

4 0.000 5 10% Callender's Cable Construction Or linary .. . 11} fy li} 171 413 9 " 134 "n 

220008 i a n 32 8 igh age Preference 01 8 5j 6 Z a — nd 

i oc he . X 1st. Mort. Deb, (red) .....-- o. 112 1:5 1.2 1.5 313 3 | Nov * 
30, 000 1 91d. | Castner-Kellner Alkali Co. (fully paid) —....... l$ 18 T 18 513 5 ö May 40 g 
6),000 1 1/4} Chadburn’s Ship Telegraph Ee Ed b ado ES 1 li 1 14 . = - - 
ade 1 Hn. POS a DE Cant, kmri PINE Gu ac 1 lz 1 ly 418 0 - - = 

: pton an ANON 1 10 BLODÜD ican dc ene is ti 4 i 4 1109 |J ] e - 

£100.000 100 6% |" Do. bZ% First Mort. Deb. (red) Bae iat 99 10 " 12 41g 0| ee a » 
2 - ‘an Savs aaa Cine 6 per ( As Gum. POE uc i L$ 1 id T * T LE 

; 1/ on a.d Swan United (“A“ Shares) (53 paia 2 z à 2 7 ite bruary @ Aug 5: — 
Pro Sich at a 2 Kr 7 Mes d - cs a 3 4 b! 61) 0 me » a is = oe 
^ 4 i ortgage Deben e ck (red.) ó 97 5 9 A" 8 June December - - 
17,400 5 6% | Edmundson s Electric.CorporationOrd (tally på) 5 51 öt tł 4 611 pas 2 ^ 

112 100 2 1/2} | Electric Construction Co. (Limited) .. xd 2} 21 24 28 4.610 | January N » v: x 
25 000 3 2/02 Do. 7 yer Cent. Cumulative Pre. Xd 8 be 8 34 4, td | July An uem * E vs 

182,f00 | Stock 4% Do. 4% First Mortgage Deb. (red.) 11 v4 hl 14 8 15 10 | January and July .. z = 

91,195 1 RS Eimore's Patent Copper Depositing = = =- -== i i Mn . d G - 
15. (00 10 20,0 Henley's Telegraph Works rema — ee 25 26 2) 26 5 7 8 February & Aagast 234 * 
3,000 10 7/0 9. T perCent, Preference c. 19 — 21 23) 22 8 8 7 T + jd 
£59,000 | Stock | 4j Do. 4% Mortgage Debentare Séock (red.). III L4 111 114 8 16 LL ij — Lll - 

5). 00 10 6.0 | India Rubber, Gutta Percha, &c., Works . ....| 21 22 21 24 4 8 1l $ rs aye | a 

300000 100 47 De. 4% First Mortgage Debentures (red.)—..| 1(2 108 2 108 818 4 | March & september 2 ; 
37 350 13 1:/0 | Tolegraph Constiuction and Maintenance — ...... 88 42 88 42 4 710 | March and July . 88, i8 

£150 C00 100 4z Do. 4perCert. Deb. Eond:, 10. 103 103 103 106 815 6 E as b - 
£20,000 5 41:8 Do. Manufacturing Ordinary .............. u 91 91 94 1 2 1 — “ 

220.000 6 2/9 : De. 5% Cum. BOE OS 8 i 64 6$ 62 400 * - 

j ane sp inson Ording 104 10 101 1 4 00 ' c - “ 
£30,0 0 à 5 8/0 Do. 6% Cumulative Preference 7 i 7 71 "n 317 6 Tp "T z . ^ 
£100,020 tock 43% Dc. 44% First Mort. Deb TT .03 103 106 103 3 18 8 May and Novemoer 2 ai 
ELECTRIC RAILWAYS, TRAMNATS, A0. 
12,000 10 8/0 Blackpool and Fleetwood Tramwaye aa.. 2) 2! 21 21 E97 - 
50,000 10 7% Bristol Tramways and Carriage Or dl. xdi 21 21 ‘ ruary 7 = is 
25,CO0t 10 da Do. Cum. Pref. (£2 juid) .. ——— "9 28 j E 20 i T V^ pus "e ; a » 
£1000(0| Biock | 4X Do. dE INDIES cucoeassrsesrdosmtuw a. Ie Rid lis 115 sz % ae i. - 
80,000 10 12/ British Electric Traction Ordinary ..... — 174 183 17$ 18] 3 4 10 5 - e 
10 000 10 6/0 Do, 6% Cum. Pref. (Nos. 30,001 to 40,000) T l4 14 là — My 429 mà 14} » 
20. U | — 10 M : do. (Nos. 40,040 £000,000) 2 2..| 18$ 14] 13] lii M be TI ut 
£200,100 Stock 5% / W ia c9 diras 127 13) 127 180 817 8 * 123} . 
40,000 6 1/0 | Buenos Ayres & Belgrano 67/Cum.Pref.(£1 paid) 4j 4j 1j 43 69 9 2 - 
27,500 5 á Do. do, do. (fully paid) 54 53 53 54 T — 8 " 

205855 | Stock | 6% FDO inary P Don 108 111 ws ut jimi p. * | 5 

,260 | j cutral London TFT 3 10 A 

128.308 T 20 . m Mg V FE 10 M r^ : 15 2 June and December 10] | bi 

£630,000 | Stock 2% | City and South London Railway Con. Ordy. = =.. 67 69 67 6y 3 1 6 | January and July 2 X 
22,600 10 re Do. Ordinary (Nos. 1 to 22,500) (fully paid) .. 6} 6} 6] 63 - ^ 2 = 
87.000 10 = Dc. do. (Nos. 22,501 to 60,000) (£3 10s. pd) 13 34 74 33 — x à * 
b, 15 - b% s 6% Ferpevua: Prerereuct (1591) ~~ e 14 107 141 — 164 8 5 7 | January and July e i» 
187,701 Stock 47 bt. 4% Perpetua) Debenture ma srt S ud — * 10 May P ember » 2 
U ® — — c — eee — 2 LI 
20,000 10 271% | Imperial tramways Ordinary .............. xd 24 125 E" 25 2 14 u March 4 — Š “ 
10,000 10 6% DO. OZ . ⁵»mQAT so ms Ed 154 16 164 10 8 13 10 * : 
#:00,000 | Stock | 43% Inertol bse Rad Bae, mias . lie Mol 114% 1i) | 31711 | January and July A 5 

6 : ec Ov w — Á— i : T - 

Mp 8 45 Esi Bz ied nc i Ch oi ded 10 iul 14 144 - 9 ~ pE ii — x x 
125,00C oc E Do. i% Debetiture ..— . ..e-m ncn od Gacy ~ x 2 
24,000 5 om New General Arabon Ordinary ........ — ^H "n j H x „ and July 8 - 
E0,000 5 6,0 Do. 62 Comujadve r 5 53 6 bà 591 M 7 = » 
13,334 10 .. | Potteries Electric Traction Ord. . 14 15 ijí id pee * à 
0,000 | 10 8. r / erm rure] IR ME 10 1H : = ili 2 
40,000 toc 8% Waterloo and City Ordinary w — = = -—---.| l0 105 lui 104 1 9 1 | Juae and December - — 


Io calcalatlag the yield oa this security, allowance has been made tor accrued Interest, but not for. 
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NOTES. 
— 


TRE circular letter which we reproduce elsewhere shows 
that the Committee appointed by the Institution of Elec- 
trical Engineers to consider the wiring rules question is 
setting about its work; but yet we feel disappointed that 
greater progress has not been made. It must be remembered 
that the Committee has already an excellent set of rules of 
very recent date as a basis, and that its duty is to discover 
what modifications are required to make them generally 
acceptable as a standard code for the use alike of all 
fire offices, consulting engineers, contractors, manufacturers, 
and consumers. That being the case, one would have expected 
that the issue of the present circular would have immediately 
followed the appointment of the Committee. Neither the 
reading of the recent Papers at the Institution of Electrical 
Engineers nor the appointment of the Committee has stopped 
the publication of new codes of wiring rules, and every 
additional set of rules compiled will render the work of 
standardisation harder, The very difficulty of the task, 
however, renders excusable a certain amount of preliminary 
deliberation, and we hope that now the Committee has made 
a start it will not pause until it has brought its labours to a 
successful issue. We trust also that all who are interested in 
the question, whether directly or indirectly, will afford the 
Committee every assistance in their power. 

— 

A Nor unimportant decision, affecting the rights of municipal 
traders, was given by Mr. Justice Pamumore last Friday. 
The Blackpool Corporation, who own the line of electric 


PRICE SIXPENCE (gde) 
Abroad, 8d., or 16 cents, or Sr., or à 
iramways along the sea front, had refused the application of 
a Mr. Lucas for a licence to run a line of omnibuses along 
the same route. The applicant wisely appealed to the Court 
of Queen's Bench against this refusal, and a “ rule nisi ” has 
been granted, directing the Corporation to hear and deter- 
mine" the application under the Hackney Carriage Act. It 
should surely be unnecessary for an electric tramway, run on 
proper and economical lines, to fear the competition of a line 
of omnibuses. If, on the other hand, the Corporation's reason 
for refusing to grant the licence was merely to test the principle 
that municipal trading should not be subjected to fair competi- 
tion, the result is all the more to be applauded. 

— 

IN this connection, the remarks, made by Sir W. B: 
Forwoop at the half-yearly meeting of the Liverpool Overhead 
Railway Co., may be read with interest. It appears that this 
company has had its revenue seriously affected by the 
competition, on one part of their line, of the Liverpool 
Corporation Tramways—which are running at a loss, carrying 


passengers 23 miles for 1d. 


IN another column we print the complete text of the Tele- 
graph Act, 1899, which now bears but a faint resemblance to 
the Telegraph (Telephonic Communication) Bill originally 
presented to the House of Commons. We have already 
commented on the Bill and the radical alterations made in 
it during the Committee stage. In reading the whole Act, 
as finally amended and passed into law, one is struck by the 
fact of there being several important omissions. Chief among 
them is the number of years for which the new telephone 
licences are to be granted. Although Mr. Hansury has stated 
that the term would be for 25 years, it appears that this is to 
be left to the discretion of the Postmasrer-Generat for the 
time being. Another matter, which is also apparently 
to be dealt with in each individual licence—although 
it would have been better settled in the general Act— 
is the restriction which is necessary to prevent two com- 
panies, or a company and a local authority, coming 
to an agreement to their mutual advantage and to the 
prejudice of the public convenience. Again, although maxi- 
mum and minimum rates and the principle of no preference 
are laid down as a condition for the prolongation of the 
existing company's licence and underground powers in com- 
petition areas, nothing is added to ensure the same restriction 
being imposed on the competing local authority. Lastly, the 
sub-section on intercommunication facilities needs qualifying 
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by the addition of the circumstances, terms, and conditions, 
“as may, within six months from the passing of this Act, 
be prescribed by an order of the Postmaster-General," which 
we presume are the arrangements announced in the House of 


Commons last week and published on page 581 of our last issue. 
Tue notes on the history of the primary battery, which we 


publish this week, although containing nothing of novelty, 
yet make an interesting summary showing the evolution of this 
form of current generator. Their publication at the present 
moment comes particularly apropos, in view of the celebrations 
to take place a& Como next month in commemoration of the 
Volta centenary. We are glad to see that Mr. W. R. Cooper, 
although he is now recognised as an authority on primary 
battery matters, appreciates that some of his readers may 
desire to glean more information than he himself gives in 
his résumé, and has added copious references to original 
articles and communications. If historians realised how 
much the omission of such references detracted from the 
value of their work, Mr. Coorer’s method in this respect 
would be followed more frequently. The compilation of a 
history necessitates the abstraction of facts from written 
records; it cannot be original in the literal sense of the 
word. Consequently, the citation of authorities and of 
previous publications in no way casts a reflection on the 
&uthor's own merit; but, on the contrary, demonstrates 
_ that he has made a complete and retrospective study of 


his subject, 
— . ————ᷓ— 


Cable Interruptions and Repairs :— 


Date of Interruption, Date of Repair. 
Maranham— Para ͥ . April 10. 1899 ... — 
Bonny Cameroon. May 29, 1899 ... — 
Latak ia Cy pr: June 21, 1899 ... — 
Jamaica—Colon ..................... July 1,1899 .. — 
Maranham—Ceara ............ ss July 25, 1899 Aug. 15, 1899 


Dolama and Bissao (communica- 
tion ;;; 


July 28,1899 ... ad 


Accra—Grand Bassam ..... ...... Aug. 1,1899 .. — 
Florida— Bahama  ....... .......... Aug. 14 1899 ... — 
Jamaica - Porto Rico............... Aug. 15,1899 .. — 


Yorkshire College, Leeds.—' The next session commences 
on Oct. 3. Prospectuses can be obtained from the registrar. 


Visit of the Institution of Electrical Engineers to Switzer- 
land. —The Secretary asks us to remind those who are eligible, 
wish to participate in this visit, and have not already applied 
for tiekets, that applications should be submitted to him 
before next Thursday. 

The Pacific Cable.—7'he Times correspondent at Melbourne 
reports that, in the Victorian Legislative Assembly on Friday 
last, one member, speaking on Mr. Duffy's motion in favour of 
joining the Pacific cable scheme, urged the superior advantages 
of the Cape cable offered bv the Eastern Extension Company, 
but Mr. Duffy stated that Victoria was committed to the sup- 
port of the Pacific cable and it was impossible. to withdraw. 
Mr. Gillies strongly supported Mr. Duffy, whose motion was 
carried. 


Liverpool Self-Propelled Traffic Association.—On Tuesday 
last, at a meeting of the Council of the Liverpool Self-Propelled 
Traffic Association, it was resolved to hold a series of auto- 
mobile trials in autumn next year. A determination was also 
made to request local members of Parliament to take steps 
towards the introduction of a short Bill increasing the tare 
limit of self-propelled vehicles from 8 to 4 tons. The present 
limit, it is said, has the effect either of considerably increasing 
the prime cost of vehicles by the use of aluminium and other 
expedients to keep down the weight, or of tempting manu- 
facturers to reduce the bearing surfaces and factors of safety. 

Obituary.— We regret to record the death, on the 9th inst., 
of Sir Edward Frankland, the distinguished chemist. Sir 


Edward was 74 years of age. Too late for insertion in our 
last issue, we received the news of the death of Mr. Ludwig 
Epstein, on the 4th inst., at Virginia Water. Mr. Epstein, 
who was 46 years of age, has been identified for years with 
the accumulator industry. He will probably be best known 
to the majority of our readers as the author of an important 
Paper on Accumulator Traction on Rails and Ordinary 
Roads,” read before the Institution of Electrical Engincers in 
1897, the discussion of which occupied three meetings of the 
Institution. 


Guard Wire Accident in Dublin —At half. past four o'clock 
on Wednesday afternoon, considerable obstruction to the traffic 
in Lower O’Connell-street, Dublin, was occasioned by the 
breaking of a guard wire on the tramway system. The 
trolley of a car suddenly left the trolley wire, and springing 
upwards, struck the guard wire above, which it broke. The 
guard wire naturally fell across the trolley wire, and its ends, 
making occasional contact with the rails, caused a brilliant 
display of fireworks. Fortunately nobody was seriously 
injured, although the driver of a“ side car was struck by 
the wire as it fell, and received a slight shock. 


New Cable between Brest and London.—According to an 
agreement between the Telegraph Administration of France, 
the British Postal Telegraph authorities and the Compagnie 
Francaise des Câbles Télégraphiques, a new telegraph line, 
which connects directly the offices of the Compagnie in London 
to those at Brest, was brought into operation on the 1st inst. 
This direct wire will assist the French Telegraphic Adminis- 
tration in their efforts to improve the service between the 
station of the Compagnie at Brest and the principal telegraph 
centres of France—such as Paris (two wires), Havre, 
Bordeaux and Lyons, where the trunk international overland 
lines serving Spain, Italy, Germany, Belgium and Holland 
branch off. 


Gas Explosions at Cut-Outs and Switches.—During the 
building of the tunnel to supply Cleveland, U.S.A., with 
water from a crib situated five miles from the shore, two 
explosions, costing several lives, occurred in the running of 
the first drift. It was thought, says the American Electrician, 
that these were caused by the ignition of an explosive mixture 
of gases at the electric light fixtures, and, in consequence, 
when work was resumed precautions were taken to prevent 
the recurrence of such an accident. At the point where the 
gas belt was touched branches were laid from the supply 
pipes of the compressed air system to the cabinet containing 
the switches and cut-outs, and in this manner a current of 
fresh air was passing through them, rendering an accumula- 
tion of explosive gases impossible. 


Switchboard Accident at Bristol—An unfortunate accident 
happened at Bristol on Thursday last week, but, fortunately, 
it was attended with no fatal result. A jointer, in the 
employment of the Corporation, was engaged in repairing a 
resistance near the switchboard when he accidentally touched 
a high-tension terminal and the metal frame of the switch- 
board with his arm, his feet being at the same time in contact 
with the metal work of the gallery. The shock rendered him 
insensible, and in pulling him away from the live metal his 
rescuers unhappily caused his body to fall from the gallery, 
a distance of lift. Artificial respiration was immediately 
applied by the foreman of the mains, and with success. In 
addition to a severe cut on the head, occasioned by the fall, 
the injured man was badly burnt on the arms and feet; 
but he is now making satisfactory progress at the General 
Hospital. 

Lightning.—The thunderstorms on Friday and Saturday 
last week, and last Tuesday, appear to have done an unusual 
amount of damage. A report that 80 men of the 2nd Battalion 
Cheshire Regiment were struck by lightning and rendered 
temporarily insensible while on march between Limerick and 
Thurle on Thursday last week may or may not be true. On 
Friday stables were struck at Colwyn Bay, and lightning is 
reported to have set fire to Llandudno pier (which was 
rapidly extinguished) and to have killed & man at Little 
Dalby, Leicestershire. On Sunday fatalities are reported 
from Pembroke Dockyard and Monaghan. Last Tuesday's 
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storm appears to have been the most serious, however, 
especially in the Midland counties, although there was no 
great loss of life. In Wolverhampton several houses were 
damaged, and in Smethwick the fire alarm lines were injured, 
and the chimney of a hotel was struck. Churches suffered at 
Shepreth, Cambridgeshire, and Tirley, near Tewkesbury. 
Several stack fires were caused by the lightning in North- 
amptonshire and Buckinghamshire, and a house in High 
Wycombe was struck and set on fire. 


* Imperial Telegraphs."—It will be remembered that Mr. H. 
Heaton was recently allowed to air, in 1% Times, some 
remarkable views on Imperial telegraphs. To that journal 
its own correspondent telegraphs from Simla under date 


August 18th :— 

“ Referring to Mr. Henniker Heaton's article in The Times of July 13th, 
and bis assertion that the Indian telegraph lines may be carried across 
Afghanistan to Merv or Teheran, the Ameer having already sanctioned the 
erection of lines to Kabul and Herat, I have the best authority for stating 
that the Government of India are unaware of any such sanction having 
been given; also that Sir Edward Sassoon's belief that Lord Curzon had 
gone the length of recommending the alternative route known as the 
Russo-Chinese route,’ for an Asiatic international telegraph is totally 
mistaken. The Viceroy never countenanced or authorised the expression 
of any such opinion. Finally, regarding the linking up of the Mergui tele- 
graph with Singapore via the Malay States, which Mr. Henniker Heaton 
and Sir E. Sassoon apparently regard as a simple inatter, it is necessary to 
point out that the Indian telegraphic authorities hold a very different 
opinion. They believe that the construction of such a line would be very 
difticult and costly, and the expense of maintenance may be judged by the 
fact that while the cost per mile in India is Rs.11 or RS. 12, the Tavoy- 
Mergui line costs about Rs.25 per mile of wire. It is estimated that a line 
from Mergui to the Malay States and Singapore would cost from Rs. 350 to 
Rs.35 per mile." 

Wireless Telegraphy.—It is intended to make some demon- 
Blrations in wireless telegraphy on the occasion of the Dritish 
Association meeting at Dover next month; and preparations 
and preliminary experiments are already being made. Success- 
ful experiments have, we hear, been made between the Town 
Hall, Dover, and the stations of the Wireless Telegraphy Co. 
at the South Foreland lighthouse and the East (Goodwin 


lightship. The flag staff of the Town Hall was utilised for : 


the vertical wire. Between this building and the other stations 
mentioned are the high cliffs on which Dover Castle is 
situated, and for the experiments to have been successful it 
would seem that the rays must either have passed through 
these cliffs for a distance of two or three miles or else 
have been deflected orreflected round or over them.-——We hear 
that the Admiralty are to be furnished with reports from the 
commanding officers of the Alexandra," Europa,“ and 
* Juno," upon the general results of the experiments with 
wireless telegraphy between these vessels during the recent 
mancocuvres, The Admiralty have also orderel a complete 
set of the apparatus to be supplied to the Torpedo Schoolship 
* Defiance," at Devonport, where further experiments will be 
iried under the direction of Commander W. C. M. Nicholson, 
who has made a special study of the system. 


Wiring Rules.— The following circular letter has been sent 
by the secretary of the Institution of Electrical Engineers to 
a number of electrical engineers and fire insurance offices :— 


You are no doubt &ware that members of our profession who wire 
premises for the supply of electrical energy have for some time past 
been complaining that they are harassed by the multiplicity of existing 
rules. It is generally admitted that the rules framed by a committee 
of experts representative of the special interests involved, and pub. 
lished by this Institution, have been accepted by a large number of 
central-station, municipal, and coneulting engineers, inspectors for fire 
insurance offices, and others. The Council of this Institution has appointed 
a Committee to enquire into the reasons, if there be any, which prevent 
the Institution rules being accepted by everyone as the standard. The 
Committee feel that it is very probable that most of the authorities who 
are using other rules inight be induced to accept those of the Institution if 
these latter were mocitied in some particulars, Asa fir-t step. therefore, 
towards the standardisirg of »ules, the Committee are anxious to receive 
any reasonable suggestiuus that may Le offercd with the above object. I 
should be glad if you would kindly let me know whether you would. if 
called upon, be willing to assist the Committee with your advice and 
criticisms on the existing rules, and, if so, I am directed to inform you 
that the Committee wil] prepare and forward to you a paper of questions 
to which they will ask you to be good enough to reply. 


It is possible that the above has failed to reach some who are 
in a position to give valuable assistance to the Wiring 
Rules Committee, and it is hoped, therefore, that those 
who may have suggestions to offer, and have not received a 
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copy of the circular, will now take cogaisance of the matter, 
and communicate with the secretary, 28, Victoria-street, 
London, S.W. 


The National Physical Laboratory.—In our issue of May 19th, 
we published full details of the scheme drawn up, with the con- 
sent of the Treasury, for the government of the National 
Physical Laboratory, and we have already announced that 
Prof. Glazebrook has been appointed to the post of director. 
We now learn that a number of sub-committees have also 
been organised by the executive committee, which has been 
requested to make suggestions prepiratory to drawing up 
a detailed scheme of work and the plans of the new 
buildings. A list of the members of the executive committee 
was given in our previous article, and, in addition, the follow- 
ing have been chosen members of the general board :— 

Sir M. Foster, Sec. R.S. (cx-officio), Sir F. A. Abel, Bart., Prof. W. G. 
Adams, Prof. W. E. Ayrton, Mr. H. Bell, Mr. A. Buchau, Mr. R. E. 
Crompton, Prof. G. F. FitzGerald, Prof. J. Joly, Lord Kelvin, Mr. J. T. 
Milton, Sir W. H. Preece, Mr. W. F. Reid, the Earl of Rosse, Dr. R. H. 
Scott, Mr. W. N. Shaw, Mr. C. E. Stromeyer, Admiral Sir W. Wharton and 
sir W. H. White. 

The following have also been requested to serve on one or other 
of the sub-committees above referred to :— 

Messrs, E. D. Archibald, C. V. Boys, Prof. H. L. Callendar, Messra. 

Forbes Carpenter, W. H. M. Christie, J. H. Dallmeyer, Prof. J. A. Ewing, 
Mr. S. Z. de Ferranti, Prof. J: A. Fleming, Messrs. R. E. Froude, E. H. 
Griffiths, J. Mansergh, T. Matthewa, W. H. Maw, Dr. L. Mond, Hon. C. A. 
Parsons, Prof. A. W. Reinold, Capt. H. R. Sankey, Messrs. J. Swinburne, 
C. J. Symons, H. A. Taylor, Prof. S. P. Thompson, Mesars. J. I. Thorny- 
croft, C. H. Wordingham and A. F. Yarrow. 
A definite scheme of work will be arranged during the 
autumn. The director will, it is hoped, take up the duties of 
his office on January 1, 1900, and the planning and erection 
of the new buildings will then proceed with as little delay as 
possible. 


The Trans-African Telegraph.—The following account of 
the progress of the trans-African telegraph line forms part of 
the report of the Commissioner of the British Central Africa 
Protectorate for the year ended March 31st last :—The African 
Trans-Continental Telegraph Co. have proceeded steadily with 
the construction of their line to the north, which is now 
completed to a point close to the south end of Lake 


Tanganyika. By the time this report reaches England the 
line will have been formally opened up to Tanganyika. A 
branch line is now in course of construction from 


Domira Day, on the west shore of Lake Nyasa, to Fort 
Jameson, the headquarters of the British South Africa 
Chartered Company in Mpeseni's country. With regard to 
the extension northward of the African Trans Continental 
Telegraph Company's line from the south end of Lake 
Tanganyika towards Uganda, I am informed by the company's 
representative that a steamer of considerable size has already 
been ordered in England for Lake Tanganyika, to be used 
both for the transport of telegraph material from the south 
end of that lake to various points on its eastern shore, and also 
for telegraph purposes after the construction of the line is 
completed. The telegraph company have now a large number 
of native operators, and they find that the educated African, 
as turned out by the various missions in the country, takes 
readily to telegraph work. Dr. Laws, the head of the 
Free Church of Scotland Mission in the Nyasa districts, 
has established a short line of telegraph at the Kondowe 
Mission, and has a special class of natives who are 
trained for this work. By thus using native telegraph 
operators it will probably be possible in future to carry on the 
work of the African Trans-Continental Telegraph Company’s 
lines with only a very moderate number of European employés. 
From April 1, 1898, to March 31, 1829, 1765 miles of Ime 
were constructed and strained—v.e., from Kota Kota to 4t 
miles beyond Karonga. Llantyre is now in direct commu- 
nication with London ria Cape Town on the one hand, and 
with the most northerly part of Lake Nyasa on the other. 
A Belgian expedition, under the command of Mr. Mohun, 
passed through the protectorate in the commencement of 
1899 for Tanganyika, its object being to erect a telegraph line 
from a point on the west shore of Lake Tanganyika to the 
Congo river. A German expedition also passed through with 
material, &c., to place a new steamer on Lake Tanganyika.” 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D'ALRE.] 

Flexible Spark  Discharges.—E. Lecher describes some 
extraordinary and beautiful phenomena obtained with a 
Wehnelt interrupter and & magnetic field. He finds that 
ihe secondary current obtained with & Wehnelt interrupter 
is uni-directional, and corresponds to the break of the 
primary current only. Hence the secondary sparks may be 
employed for demonstrating the influence of a magnetic field 
upon a flexible conductor, a function which it fulfils with 
great brilliance of effect. It is well known that every spark 
discharge, as well as the arc, shows an upward curvature, 
partly at least due to an ascending current of heated 
air. If the discharge obtained with the Wehnelt interrupter 
takes place between two wires slightly inclined to each other 
(see Fig. 1), the discharge sets in at the bottom, ascends 
under the influence of the hot air, and finally snaps at the top, 
to begin again as before. But when a powerful magnetic field 
is created at right angles to the plane of the wires the process 
is greatly accelerated, the lines of discharge succeeding each 
other at such a rate that they appear to form one flaming 
surface. On reversing the field the discharge remains at 
the bottom, and even curves downward unless much heat 
is developed. Another pretty effect is obtained by letting the 
discharge take place between a disc « and a circular wire b. 
The discharge normally goes straight up from a to b. But, on 
exciting the magnet, a kind of wheel is produced, having 
curved luminous spokes (see Fig. 2) which revolve rapidly ina 


A 
S 


direction determined by the sign of the field. The spark lines 
are much closer together than shown in the figure. The 
author describes a number of other striking experiments 
illustrating the behaviour of these flexible discharge threads. 
They make capital lecture experiments. 


[E. LEcHER, Wied. Ann., No. 7, 1899.] 


Spiral. Fulgurites, — W. H. Hobbs describes a curious 
lightning tube found in the town of Cutler, Juneau county, 
Wisconsin, embedded in a sand knoll about ten feet high, at 
a distance of five feet below the surface. The sand, of which 
it was formed, is fairly clean, of a light brown colour, largely 
composed of translucent quartz grains, which average about 
a inch in diameter. The tube itself is about as thick as a 
man's thumb, and over five inches long. When found it was 
about three inches longer, but a piece was accidentally broken 
off and lost. The whole tube has the form of a dextro-rotary 
helix, end the photographs show about one complete turn. 
The only fulgurite known to the author which shows any 
approach to this shape is that from Waterville, Maine, 
described by Bayley, which has marked corrugations that 
wind about the axis of the fulgurite in the form of a dextro- 
rotary helix. The fact that the Waterville and Cutler 
fulgurites show each a spiral twist of the same type is sufficient 
evidence that the structure is not an accidental one. The 
author suggests some analogy between the spiral cathode 
rays in a magnetic field, described by Hittorff, and the light- 
ning discharge as effected by the earth’s magnetic field. 


[W. H. Honzns, Am. Journ. of Science, July, 1899.] 


International Magnetic Organísation.—1f the magnetic sur- 
veys of the various countries are to be combined, and even if 
only the magnetic constants of a single observatory are to be 
definitely established, the instruments used for absolute 
measurements at the various observatories must be compared 
with each other. This is owing, as M. Eschenhagen sliows, 
to the fact that the reduction of absolute magnetic measure- 
ments to the elementary standards of length, mass, and time 
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is far from complete. In any case, an isolated observatory 
should construct its absolute instruments on several 
different plans, and thus endeavour to eliminate peculi. 
arities inherent in their principles of construction. The 
degree of precision attainable in the representation of the 
earth's normal magnetisation depends upon the elimination 
of ‘the periodic and aperiodic variations, and this is being 
accomplished with increasing success. But for a proper 
organisation of the work of determining the earth’s magnetic 
potential it would be of great value to have one international 
central observatory, and a close organisation of the other 
observatories. The international observatory might be 
situated on one of the Channel Islands, away from possible 
interference from electric railways and other industrial 
sources of disturbance. That should be one of the matters to 
bring before the next Magnetic Conference. 
[M. EscnEN HAGEN, Terr. Magn., June, 1899.] 


Spectra of Oscillatory Discharges.—Schuster and Hemsalech 
recently showed that if a self-induction is introduced into the 
discharge circuit of a condenser, the spectrum of the spark 
discharge thus obtained has certain properties which place it 
midway between the ordinary spark and the electric arc. One 
peculiarity is that the lines of the metal composing the spark 
gap stand out sharp and clear, and the lines due to the gas 
disappear. G. A. Hemsalech has since continued this study 
in Lippmann’s laboratory, and has found that by using 
different inductances, from smaller to larger ones, a nearly 
continuous transition from the ordinary spark to the arc 
spectrum can be obtained. The higher inductances, of 
course, necessitate Jonger exposures, and these again allow 
the lines due to the gases to appear in the photographic 
spectra. As a general rule, the high-temperature or “short” 
rays tend to disappear as the inductance is increased, while 
the low-temperature or „ long' rays either remain 
unchanged or become brighter and sharper. The effect of 
an inductance, besides emphasising the oscillatory character 
of the discharge, evidently also reduces its temperature. 

[G. A. HEMSALECH, Comptes Rendus, July 31, 1899.) 


Dimensions of Electric Units. The proposal to reduce all 
physical units and measurements to the fundamental units of 
mass, space, and time has only been fully carried out in 
mechanics. Measurements connected with sound, light, heat, 
magnetism, and electricity are still based upon arbitrary units, 
and K. Schreber maintains that their reduction to the funda- 
mental units is an impossibility. The equations of magnetic 
and clectrostatic attraction formulated by Coulomb have, as 
pointed out some time ago by Rücker, different constants, 
whose dimensions used to be suppressed, with the result that 
different dimensions were given to the electromagnetic quan- 
tities, according as to whether they were founded upon the 
electrostatic or the electromagnetic system of units. The 
discovery of new relations, such as the action of a magnet 
upon a current, does not solve the difficulty, since it intro- 
duces another constant of unknown dimensions. But in 
describing the whole problem as insoluble the author is some- 
what hasty. It can be solved as soon as the mechanism of the 
connecting medium is better known, and its own electric 
and magnetic properties are reduced to mechanical principles. 

[K. SCAREBER, Wied. Ann., No. 7, 1899.] 


-— — 


Electric Street Sweepers.— The automobile street sweeper is 
the latest device in the way of horseless vehicle uses. Electricity 
of New York states that to St. Louis belongs the credit of 
introducing the new contrivance. The automobile ia of 
ordinary construction save that the big broom wheel in the 
rear is operated by electricity, which is found to be more 
effective than if the brushes depended upon the wagon solely 
for propulsive power. It was thought at first that the auto- 
mobile sweepers would not be altogether practicable and the 
first one was sent out as & sort of experiment. To the sur- 
prise of many the new device proved to be so efficient that their 
general use in large cities is thought to be only a question of 
time. 
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ELECTRICAL ENGINEERING IN SWITZERLAND. 


(FROM OUR SPECIAL CORRESPONDENT.) 
(Continued from page 561.) 


OERLIKON.* 


The Maschinenfabrik Oerlikon was founded about 25 years 
ago in Oerlikon, a small suburb of Zürich, for the manufacture 
of machine tools, and it was not until the middle of the 
eighties that it commenced devoting its energies to electrical 
work. Now, although the firm still makes machine tools and 
flour mills, by far the greater output of the works is electrical 
machinery and apparatus. The name of Oerlikon is in 
England most often identified with alternating current, and 
especially three-phase plant; but an inspection of the works 
shows that a large amount of continuous-current machinery 
and, in fact, of electrical apparatus of all sorts is turned ont 
at these works, where the employés number about 2,000. 
Not only has the works its own iron foundry, but it also does 


| the smaller class of armature and transformer core stampings 


—are of German or American make. The shops are well 
supplied with electrically-driven travelling cranes, some of 
large carrying capacity. The iron foundry has two 25-ton 
travellers. In the electrical testing shop, a motor-generator 
provides the necessary cuntinuous current. A rough and ready 
electric welding apparatus is employed for repairing slight 
defects in castings. This is merely an iron or steel rod 
attached to one terminal of the low-pressure mains, while the 
piece on to which metal is to be added is attached to the other 
terminal. I was told that this effected good repairs, even in 
the case of flaws in large castings, and politeness to my guide 
prohibited me from expressing my incredulity, While I was 
there, a workman was trying to make whole the broken tooth 
of a spur wheel, but I was unable to wait and see the job 
through. 

Besides seeing much more continuous machinery than I 
expected, I noted that, as at Messrs. Brown, Boveri and Co.'s 
works, the inductor alternator has by no means displaced the 


VIEW OF THE LARGE ERECTING SHOP FOR ELECTRICAL MACHINERY, 


steel and brass casting, and in an adjoining building is a 
factory for Tudor accumulators. 

The views given of various parts of the works will convey 
an idea of the general arrangements and of the magnitude of 
the operations carried on there, and I will only supplement 
them with a few notes, as a detailed description of all the 
appliances in the various parts of the factory, and of the plant 
which are manufactured with their assistance would be too 
long for inclusion in the present series of articles, in fact 
it would require a volume in itself. Except in one of 
the older shops, all the machine-tools are driven by three- 
phase motors. The larger machine-tools are fitted with their 
own motors and are usually driven through worm gearing, 
and the lighter ones are belted to countershafting. The 
majority of the machine-tools are of the company’s own 
manufacture, but some—notably the stamping machines for 


* The visit of the Institution of Electrical Engineers to these Works is 
fixed for Sept. 4th.—[Ed. E.] 


moving pole type, as it was at one time thought would be the 
case. It is evident that, other things being equal, either 
greater speeds or a greater nnmber of poles are required for 
the induetor type, as the magnetic lines of force are merely 
diminished from a maximum to zero and not reversed by the 
passage of each projection of the inductor wheel. Continental 
practice still inclines to slow-speed engines, and with turbine- 
driving, which is, of course, employed in the majority of cases 
in Switzerland, this tendency is accentuated. Except for fast 
speeds, inductor alternators would seem to work out larger, 
heavier, and, therefore, more expensive for the same output 
than those with moving field magnets. Among other new 
things which attracted my attention was a method of winding 
transformers, introduced only recently I believe, with bare 
strip secondary coils. Five copper strips, bound together, 
were employed, and the method would seem to offer the 
advantage of a large cooling surface. An extremely small 
number of rotatory converters and a proportionately large 
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number of motor-generators were noticeable in various stages | have shared this sentiment, for their electricity works are 
of construction. , erected on the rapids about a mile above the falls, and thus 

A portion of the power required to drive the works do not lessen the volume of water. The Neuhausen aluminium 
is transmitted at 13,000 volts pressure from Hochfelden, 13 | works, on the other hand, utilise the full fall of 90ft , their 
miles distant, where water-power is available. There 800 H. . weir situated just above the falls, and their works just below, 
is utilised to drive low-pressure dynamos, and the pressure is | being an unfortunate blemish on the fine picture seen from 
transformed up to 18,000 volts. Overhead lines areemployed | the left bank of the Rhine, notwithstanding that the weir 
for the transmission. At Oerlikon the pressure is trans- | projects only a short distance into the river, and the quantity 
formed down to 120 volts by stationary transformers, and | of water abstracted is limited. 
transmitted at this pressure to the various shops for driving A description of the falls would, however, be not only out 
the three-phase induction motors. To supplement this power | of place here, but far beyond the power of the present writer; 
a 300 H. p. Sulzer horizontal mill engine drives one of the | a description of the aluminium works would not be accurate, 
shops through a countershaft to which a synchronous motor | as he was not admitted to them—perhaps some members of 
is also belted. This machine can also act as a generator, and | the Institution party will be more fortunate, but it is 
it is coupled to a continuous current machine used for lighting. | doubtful ;—a description of the electricity works follows: 

I must acknowledge the extreme courtesy of the Oerlikon There are two power-houses supplied by the same canal on 
Co., one of whose engineers not only showed me round the | the left bank of the Rhine. In the upper one are turbines 
works, but also accompanied me to some of the tramway | driving factories on the opposite bank of the river through 
power stations in Ziirich, at considerable distances apart. wire-rope gearing, and in the same building a three-phase 
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SINGLE-PHASE INDUCTOR GENERATORS IN THE LOWER SCHAFFHAUSEN STATION, 


SCHAFFHAUSEN.* Brown, Boveri and Co. 2,000-volt inductor alternator is being 

The electrical power utilisation at Schaffhausen is compara- | erected. The latter is of the usual horizontal shaft pattern, and 
tively on a small scale, and, were this the only interesting is driven by a vertical shaft turbine through bevel gear. The 
thing to see in the neighbourhood, the time would be far | lower turbine-house is divided into two parts by a wooden parti- 
better spent visiting some of the numerous works not included | tion. One of these, shown in the figure, contains two single- 
in the Institution programme, or in paying longer visits to | phase inductor alternators, built by the Oerlikon Company (to 
those that are. But the great sight at Schaffhausen is the | whom I am indebted for the photograph), and in the other 
mass of falling water not yet directed to the use and con- | are two large six-polar Brown continuous-current machines, 
venience of man, and even the most prosaic and utilitarian | each of the latter developing 250 K. p. to 800 H. p. at 700 volts. 
of engineers, standing almost in the midst of the falls, looking | The alternators are for the lighting of Schaffhausen, and the 
into the seething torrent and hearing its roar, would experience continuous current machines transmit power to works in the 
a sense of regret were he to hear that their beauty was to be | neighbourhood. All four turbines have been constructed by 
taken from them merely for the purpose of supplying a few , Messrs. Escher, Wyss and Co., and are of the Jonval vertical 
human beings more economically with light, heat or power. | shaft type, designed for a fall of 14ft. 9in., and a flow of 
It would seem that the municipal authorities of Schaffhausen | 240 cubic ft. of water per second. At high water, however, 
— * The visit of the Institution of Electrical Engineers to Schaffhausen | the fall is only 10ft., and the flow of water must be increased 
is fixed for Sept. 5th. I Ed. E.] to 890 cubic feet per second for the turbines to develop their 
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rated horse-power. The regulation is by hand. The turbines 
run at 48 revolutions per minute, and the alternators are 
driven through bevel gearing at 167 revolutions, while the 
continuous current machines are rope driven. Rope- drive is 
also employed for the exciters as seen in the illustration. 
The alternators generate 100 amperes at full load at a pressure 
of 2,000 volts and a frequency of 50 ~ per second. 

The following additional details of the alternators, which 
are modern machines, may be of interest:—Diameter of 
inductor wheel, 8ft. 9in. Width of air-gap. 4mm. (zin. ). 
The cast iron armature frame is divided in a horizontal plane 
through the shaft, and vertically at right angles to the shaft, 
and the four parts are bolted together. The core forms two 
horizontal cylinders, each, of course, laminated, and the 


exciting coils are wound in the gap between them. Each of |. 


these two halves of the armature contains 86 coils, which are 
wound separately and slipped into the slotted core afterwards. 
Each coil consists of seven turns of copper strip, 25mm. wide 
and 1:4mm. thick (0:985 x 0-0552in.), and the coils of the 
two halves of the armature are connected in series. The 
armature frame can be shifted parallel to the shaft, so that 
the coils of either half of the armature can be got at easily. 
The exciting coil has 305 turns of 7mm. copper wire, and the 
exciter is a two-pole shunt machine, running at 420 revolutions 
per minute, and generating 120 amperes at 50 volts. 

The switchboard is of the usual Oerlikon pattern, the fuses 
and switch contacts being behind the board. Pilot wires are 
brought back from three points of the secondary network in 
the town, and the pressure is regulated according to this by 
the ordinary method of varying the resistance in the shunt 
circuit of the exciters. 

Current is distributed from about 20 transformer stations in 
the town, each with its own secondary network. This system 
is more usual in Switzerland than large sub-stations with 
banked transformers and one secondary network. All the 
high-pressure cables are underground in stoneware conduits, 
but some of the secondary cables are overhead. The cables 
are of the double lead-covered type customarily employed on 
the continent. 


WINTERTHUR. 


One of the railway routes between Schaffhausen and 
Zürich passes through Winterthur, in which town are a 
number of mechanical engineering works likely to be of 
interest to electrical engineers also. Messrs. J. J. Rieter 
and Co. manufacture their well-known hydraulic plant near 
Winterthur. Sulzer* engines also hie from the same town, 
and the large locomotive and carriage works of the Société 
Suisse des Locomotives* are also situated there. 


THE ALTERATIONS TO THE BRUSH ALTER- 
NATORS AT BANKSIDE STATION. 


BY ERNEST KILBURN SCOTT. 


It frequently happens that valuable lessons are learnt by 
studying mistakes, and it may therefore interest readers to 
have some particulars of the alterations made by Ferranti 
(Limited) to the Brush Company's alternators at the City of 
London electric lighting station. 

One great fault in the original construction of the machines 
was in having too short an air gap. The distance from pole to 
pole was only about 1lin., and as the coils were built up of 
copper strip iin. wide, this only gave lin. aside. Naturally 
the coils could not be kept dead true, and, therefore, in the 
very earliest runs the current showed a tendency to flash over 
from the coils on to the pole castings. In order to lessen this 
risk the Brush Company lengthened the air gap, but as the 
number of turns on the armature remained the same the 
induction density in the gap came down, and the volts were 
reduced from 2,200 to about 1,800. This necessitated an extra 
augmentator or booster transformer being used to raise the 


* The Programme of the Institution of Electrical Engineers suggests 
visits to the works of Messrs. Sulzer Bros., and of the Société Suisse des 
Locomotives, on Sept. 4th.—[Ed. E.] 


voltage up to 2,200 again, and it may be interesting to note 
that this was probably the first example of such a transformer 
being employed. 

When Ferranti (Limited) took the alteration in hand they 
widened the air space still further but by increasing the 
number of turns on the armature coils the augmentators 
were, of course, dispensed with. 

Armature Cotls—The actual construction of the Brush 
alternator coil has gone through so many stages that it is 
somewhat difficult to describe it. In the case of the City 
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machines, it may be said, however, to have consisted of a 
slate centre with straight copper strip, cottons covered and 
braided, and the whole, when built up, enamelled on each 
side. The Ferranti coils, on the other hand, are on a 
compound metal centre made of strips of copper pain., thick, 
insulated from each other with asbestos, about ; in. thick. 
The strips are rolled with & bead in the centre, and are cast 
on to a solid brass end, which. takes the bolts holding the coil 
in position. The centre strip is a double male, as shown in 
sections at C in Fig. 1, and it will be noticed that when 
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finished, the two outside edges of the composite core have 
two beads A and B. The winding, consisting of nine bare 
copper strips in parallel, is then wound on, the strip being 
beaded so that it registers into the projections on the core. 
Adjacent turns are simply insulated with a thin strip of white 
fibre which is also beaded, and it will be readily seen that this 
construction is an important feature as it absolutely prevents 
the different layers from slipping over each other. It may be 
mentioned that the coils of the Ferranti alternators are, as & 
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rule, much shorter than the Brush coils. The actual 
‘proportions, of course, vary with the size of the machine, but, 
generally speaking, the length of a Ferranti coil is 2J or 3 
times the width, whilst a Brush coil, as in the City machines, 
may be as much as five times the width. Great length is, of 
course, a disadvantage, because the further a coil extends from 
its support, the more likelihood there is of its getting out of 
truth. Asthe Ferranti coil has no cotton or braiding, much 
more copper can be got on to a given depth than with the 
Brush coil, and this is one of the principal reasons why 
greater output was obtained from the Brush machines after 
they were altered. 

Winding of Coils.—The Brush coils are wound singly, and 
in a large machine, where there are a number of strips in 
parallel, it was found necessary to turn the copper over 


midway in its length so as to make the resistance of each 
strip about the same. This meant an ugly bunch at the end 
of the coil (see DD in Fig. 2), and in the machines at the City 
this alone probably reduced the output by some 50 killowatts. 
Ferranti gets over the difficulty very simply by winding the 
coils in pairs, as shown in Fig. 2 ; it will be noticed that the 
total length of the dotted line is exactly the same as the full 
line. Owing to winding the coils in pairs, special arrange- 
ments had to be made to transport them, and this is done in 
a very neat way by soldering a strip of copper to the ends of 
the two coils, as in Fig. 3, which shows a pair of ordinary 
. Ferranti coils. 
is easily sweated off. 


i 


Fie, 4. 


Coupling up of Armature.—The method of coupling up the 
Brush machine is with the two halves in parallel. This 
method worked very well in the small machines, but in the 
larger sizes it was found that the voltages of the two halves 
were not always the same, and it was therefore necessary to 
put an equaliser transformer between them. This equaliser is 
a simple enough thing in its way, but, of course, it adds to 
the cost of the machine. Ferranti manages to dispense with 
it altogether by connecting the armature coils all in series 
and arranging for a dummy coil to be inserted between the 
two coils having maximum voltage between them. For 
example, suppose a machine has to give 2,200 volts, and there 
are, say, 40 coils ; then, ordinarily, each coil will give 55 volts, 
but with the Ferranti dummy coil arrangement only 89 coils 
are active, and each of these must therefore give 56:6 volts. 


| 
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Field Coil.—The Brush Company's field coils were simply 
held in by phosphor bronze straps, as shown in Fig. 4, the 
result being that considerable trouble was caused by the 
coil moving as a whole and snapping the connections. In 
fact, it was the breaking of one of these binding steaps which 
caused one of the most serious breakdowns in the City light- 
ing, as it allowed the high tension current to get on to the 
field coils. Ferranti (Limited) fixed the coil firmly by means 
of the three wedges A, B and C (Fig. 4), and the writer 
understands that the Brush Company have since adopted a 
somewhat similar arrangement to C. 

Pitch of Poles.—-A bad fault in the Brush machines was 
that the poles were not pitched equally, due to inefficient 
shop management when the machines were in hand. A 
result of this bad spacing was that the copper had lines of 
force playing diagonally across it, as shown in Fig. 5, and 
this appeared to increase the eddy current loss. It may be 
mentioned that in the Mordey type of field probably a good 
many lines escape across, as shown dotted, and this tends to 
cause eddy currents. 

P'ole- Pieces.—In order to keep the armature coils as cool as 
possible, Ferranti drilled holes 31in. in diameter right through 
the pole castings, and cowls were fitted on the outside to catch 
the air as they revolved, and so pass it through on to the 
coils. It is important to keep the Mordey type of armature 


cool, because the coils are held at the outer circumference 


When they get to their destination this strip | aud thus if they expand unduly they tend to buckle the ring. 


As a further protection, Ferranti covers the surfaces of his 
poles with micanite to the depth of about 5 in. 

End Thrust.—The thrust on the end bearing was originally 
taken on the inside end, but it was found from experience that 
in this position the shaft tended to jam when hot.  Ferranti 
(Limited) therefore moved the thrust to the outer end of the 
bearing where it is also more readily adjusted. 

There are several other minor alterations, but the above will 
indicate generally the important work done by Mr. Ferranti 
in rescuing these machines from the scrap heap. After the 
alterations had been made the machines were tested up to 600 
kilowatts output, whereas the most they would do previously 
was about 350 kilowatts, and that for only short periods. 


A SECONDARY EFFECT IN CALDWELL'S 
INTERRUPTER. 


BY DR. F. T. TROUTON, F.R.S. 


In the course of working with Caldwell's * modified form of 
the Wehnelt interrupter a somewhat singular effect presents 
itself, and it may not be without interest to others, also 
working with it, to give an account of some of the observations 
I have made in this connection. 

The apparatus is of the simplest description. Two lead 
plates in an electrolytic cell divided by a partition pierced by a 
hole. A pierced beaker standing in a larger one serves well. 
After the current has run through the apparatus for a little 

* In a note by the writer in Zhe Electrician, June 25, no reference was 


made to the work of Caldwell. This was solely due to the fact that in 
Dublin we had not heard of it at the time. 
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while, as » secondary effect, the level of the liquid on one side 
is generally found to have risen, but other things equal it is 
quite uncertain on which side the rise will take place. That 
is to say when worked on different occasions the side to which 
the liquid tlows will mysteriously change over, apparently 
without any reason. 

This, at all events, shows that the direction of the current 
has nothing to do with the phenomenon of the rise in level, 
as can, indeed, at once be seen on reversing, and points, con- 
sequently, to a purely heating effect. 

In looking for an explanation of this singular behaviour it 
was first observed that any obstruction placed near the hole 
predisposed the level to rise on that side. At first the flow 
through the hole is slight, but as the level rises it becomes 
faster, till it rapidly empties one side. Once a difference in 
level is established, however it may be, the flow goes on 
rapidly, so that by simply pouring in a little liquid in the first 
instance, on one side or the other, the direction the flow will 
take place in can be prearranged. The direction of flow then 
is such as to take from which ever side is lower and give to 
the side with the highest level; bearing out the principle 
that to him that hath shall be given. 

The rate of flow when the difference in level is small is 
very slow. It rapidly increases with the level toa maximum, 
after which it diminishes somewhat till at a certain difference 
in level the arcing in the hole ceases, and the liquid rushes 
back to the lower side. This continucs until the arcing can 
avain establish itself, when the rise commences over again as 
before. Thus a long period intermittent cycle is super- 
imposed. . While the rush back is taking place the current is 
greater than the average current during the vibratory stage. 

With a hole O:1c. in diameter and 0:15c. long and with a 
current of two amperes the flow reached a maximum of about 
c.c. per second. The difference in level at which the rush 
back commenced was about 140. This continued till the 
difference in level had fallen to about 6c. The heights 
were, however, not exactly the same each time. The solution 
used was a 10 per cent. sulphuric acid in water. 

The explanation of why the liquid is forced from the lower 
level to the higher would seem to depend on the fact that 
the bubble of vapour, which forms periodically in the hole at 
each vibration, will form most readily where the pressure is 
least, that is towards the side of lower level. Consequently 
more liquid will be thrown to the side of highest level on the 
explosive expansion of the bubble, which itself arises from 
the great heat suddenly developed, due to the sudden break in 
the circuit. The liquid from both sides then flows in to refill 
the hole, and will meet almost in the middle, so that on the 
whole there will be a transference to the side of higher level 
each complete vibration. 

That such an action, if it took place, would be competent 
to produce the effect is seen as follows :—Suppose there are 
200 vibrations per second, and that the hole is as above, 
0:1c. in diameter and 0°15c. in length, then, in the extreme 
case, when at each vibration half the contents of the hole 
would be transferred, the volume per second passing across 
would be about 20c.c. The observed maximum flow was about 
one-fourth of this, which would only require the position where 
the bubble formed to be slightly to one side of the middle point. 

Anything, then, which tends to determine the formation of 
the bubbles to one side, should effect a flow through the hole. 
A more dilute acid was placed on one side. The vapour 
tension on that side being greatest, the bubbles should form 
there most easily. The flow was always found to be towards 
the denser side. Again, a warmer liquid and a colder liquid 
were placed on either side. The flow was always observed to 
be towards the colder liquid, the side where the bubbles would 
be formed with most difficulty. 


Electricity in Naphtha Production.—It is stated in the 
Engineer that the Baku Naphtha Co. has just set apart 90,060 
roubles for building a central electrical station. The intro- 
duction of electrical power in place of steam engines will 
economise space to a great extent, which seems to be an 
important consideration there, and it appears, moreover, that 
there is abundant water power in the neighbourhood. 


NOTES ON TWO-PHASE DISTRIBUTION. 


D 

At the recent annual meeting of the National Electric Light 
Association, held in New York, Mr. E. A. Leslie read a Paper, 
entitled “Notes on Underground Distribntion of Two-Phase 
Current in New York City,” which contains several points of 
interest. The company with which he is connected decided about 
two years ago to substitute two-phase for single-phase distribution, 
chiefly, it would seem, to enable it to deal better with the motor load. 
Principally owing to the conditions prevailing as regards underground 
work in New York, the four-wire system of two-phase distribution 
was chosen, and house-to-house transformers retained to a large extent, 
The subway difficulty is that all high-tension mains in Manhattan 
Island must by law be laid in common in one general subway, and the 
supply company has to be content to use the subway company’s 
ducts, manholes and distributing boxes. With so many occupants 
it is not practicable to provide suflicient room in the subway for 
junction boxes, large transformers, &c., and without junction boxes 
the authors company were afraid to use the three-wire system of 
distribution. The extra rent that would have been incurred for 
sub-stations and the subway rental for an additional network for 
low-pressure were the chief reasons for the retention of house 
transformers. 

Formerly the generators did not exceed 60 kilowatt capacity 
each, and they were run independently, the regulation of pressure 
being usually effected on the machine itself. With the adoption of 
the two-phase system, however, generators of from 300 to 450 
kilowatts were substituted, and run in parallel. The arrangement 
for pressure regulation was then made as follows: — A third 
connection was brought from the (stationary) armature of each phase, 
and at a point to give one-tenth and nine-tenths of the full pressure 
between it and the outside terminals respectively. ‘Thus, if the 
terminals be numbered 1, 2, and 3, 2 being the extra terminal just 
mentioned, the pressures were 250 volts between 1 and 2, 2,250 
volts between 2 and 3, and the full pressure of 2,500 volts between 
l and 3. Lead No. 3 from the 3-pole dynamo switch on each phase 
was connected through an ammeter straight to the outside circuit, 
and a “single-wound transformer” (sometimes called an “ auto- 
transformer" or “economy coil") was connected between the 
leads 2 and 3. This coil was divided into 10 equal parts, and 
connected to an eleven-way switch, so that the other pole of 
the circuit can be connected to any one of these points, and 
the pressure could be varied in 1 per cent., steps from 90 per 
cent. to the full pressure of the machine. To economise subway 
rentals, pilot wires are not employed, and schedules of voltage have 
been made out showing the station voltage required for every 
5 amperes of load, These require frequent checking and alteration 
whenever changes are made in tlie cable, in the centres of distri- 
bution, in the number of customers on the various circuits, or in the 
inductive characteristics of the load. All the machines are paralleled 
on to one set of 'bus-bars, but a second set was added for testing 
purposes. Plug and cable connections were also added to the board, 
in case of a greater sub-division of the circuits being needed. 

When it is required to remove a fault from a circuit, a spare 
generator is run up on the “test” ’bus-bars, and the circuit in 
question switched on to it. In connection with the pair of bus-bars 
is a single-pole throw-over switch, by means of which either pole 
can be connected to a testing cireuit. "This circuit leads from the 
throw-over switch through tlie primary of a transformer (which has 
a red lamp connected across its secondary), through a shunt-wound 
continuous-current generator (with a capacity of about 10 amperes 
at 250 volts)toearth. The continuous current generator is connected 
to this circuit through a reversing switch. By throwing the single- 
pole switch first on one ‘bus-bar and then on the other, it is seen 
on which side the ground is, for the lamp wi! light when the 
switch is on the pole which is not faulty. Then the switch is 
put over to the faulty side, the contiouous current is increased 
to about 7 amperes, and the reversing switch of the con- 
tinuous current machine is thrown over every 15sec,, which 
reverses the direction of the direct current flowing through the 
cable to the ground. The subway workmen then start out with a 
compass and go to a manhole through which the circuit in question 
passes. If, on lay ing the compass on the cable, the needle reverses 
every 15 sec., they know the ground is farther from the station ; if, 
however, the needle is not allected every 15sec., it indicates that the 
trouble is between the manhole opened and the station, and they 
then open another manhole nearer the station. In this way they are 
able, without eutting the cables, to locate the trouble in a section 
between two manholes or handholes, or possibly in a manhole. This 
prozramme has had to be slightly varied, however, as the subway 
company object to the high-pressure current being on while the fault 
is being located, so now the circuit has first to be disconnected from 
the high tension bars. The test is made in the same way, with the con- 
tinuous current dynamo, but now two compasses are employed, as the 
continuous current flows through the primaries of the transformers and 
tends to mislead the men if they use but one. A compassis placed au 
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each cable, and as longas both needles are similarly affected the men 
know that the fault is beyond them ; when, however, the needles 
tend to point in opposite directions, the men know that they have 
passed the fault and its location is then easily determined. The 
author states that he has noted that when the alternating current 1s 
on the circuit the continuous current apparently does not flow 
through the primaries of the transformers. "Trouble on series arc 
circuits is also located in this way, except that not more than about 
4 amperes of current is used, because otherwise the cut-out magnets 
tend to act and throw the regular lamp magnets in circuit, the 
resistance of which practically stops the flow of the current. 

A method of superimposed currents is also employed to test the 
insulation resistance of the circuits during working. A spare 
generator is connected on to the spare ’bus-bars as before, and from 
one of the bars an ordinary galvanometer circuit is taken off, through 
the primaries of three 2,000 volt two-kilowatt transformers (which 
merely serve as a convenient highly-inductive resistance), and 
through the galvanometer (provided with the usual short-circuiting 
key and mun to one pole of a battery of 100 chloride cells, the 
other pole of the battery being earth. "The high inductance of three 
transformers in series prevents a harmful alternating current from 
flowing through the galvanometer, and their resistance to the con- 
tinuous current can be neglected when megohms are being measured. 
The circuit whose insulation resistance is to be measured is then 
thrown on to the test ’bus-bars, and the ordinary direct deflection 
method is carried out. 

The author has made use of this method to compare the insulation 
resistances of circuits when under working pressure with that 
obtaining when they are disconnected from the high pressure 
terminals. He finds that the former value is from 15 to 75 per cent. 
lower than the latter, and that the lower the insulation resistance 
the closer the two tests are to oneanother. "Thus, calling the former 
test “hot and the latter “cold,” he gets as an example :— 


Circuit No. 24 —Hot, 0:695 megohms, Cold, 0:85 megohms. 
0:519 1:84 


97 97 » 97 » 99 


» » — y 0:975 , » 1:59 77 
ii » 29— , 195 " » 244 " 
» » 16— » 4°75 » » 10°25 ” 


A test on another circuit gave the following results :— 

Length of circuit, 4 36 miles. 

First test, all converters in: Hot, 439 megohms total. 
12:94 megohms total. 

Second test, all converters out: Hot, 
28:55 megohms total. 

Third test, all converters out, except one mounted on glass insu- 
lators: Hot, 7:56 megohms total. Coll, 26:4 megohms total. 

Fourth test, all converters in after ends had been paratlined : Hot, 
4:28 megohms total. Cold, 16 6 megohms total. 

While these results are admittedly too indefinite to be regarded as 
at all conclusive, the author considers that they, nevertheless, point 
to the fact that the insulation of a circuit does depreciate, for the 
time being, while under the influence of high potentials. 


Cold, 
7:56 megohms total. Cold, 
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ELECTRICITY WORKS ACCOUNTS. 


ted 


County of London and Brush Provincial Electric Lighting 
Co. (Limited). 


Of their total authorised capital of £800,000 this company 
has expended, at December 81st last, £562,587 in respect of 
lighting works and plant in their London districts. 

The capital expenditure in the northern districts, viz., 
those supplied or intended to be supplied from the City-road 
station, amounted to £273,442. These districts include St. 
5 Clerkenwell, Eastern and Western Holborn and St. 

iles. | 

As regards the southern districts, viz., Wandsworth and 
Camberwell, the total expenditure amounted to £289,144, of 
which £243,212 represents the proportion expended in Wands- 
worth, and £45,942 on mains, transformers, &c., in Camber- 
well, where supply had not commenced. 

As is well known the interests of the company extend over 
a much wider field than the two London concerns. In the 
table which follows we give the more important particulars 
regarding the company's operations as a whole. 


CLERKENWELL AND Sr. LUKE'S. 


These distriets, all served from the Clerkenwell or City-road 
station, form the subject of analysis in the first of our 
two tables this week. During the year which terminated at 


December 81st last, the lamp connections had increased from 
the equivalent of 23,757 8 c.p. lamps to 36, 308 or about 
58 per cent., while the maximum demand recorded was 484 
kilowatts as against 822. The output shows a great improve. 
ment, having risen from 260,572 units sold to 447,078— 
nearly 72 per cent. 

Owing unfortunately to the fact that in the accounts 
rendered the management salaries are included in, and 
divided between the generation and distribution charges, it is 
impossible to criticise the chief items, but the fuel charge of 
1:42d. per unit is very high. So also are the items of ‘oil, 
waste, water, stores and ‘‘ repairs and maintenance at the 
station.“ Owing to a decrease in the revenue per unit and to 
the increased expenses, the ratio of the costs to the revenue 
has risen from 64:7 to 79:1 per cent., while the percentage of 
the working profit to the mean expended capital has dropped 
from 1:86 to 0:96. The £189 represents the amount put aside 
for depreciation of meters. 

To meet the growing demand on the station for power, 
special plant to the capacity of 1,500 H. p. is in course of 
erection for the purpose of generating continuous current. 
This, when ready, will make the total power plant a capacity 
of 2,000 R. p. 


WANDSWORTH. 


The Wandsworth station takes & much better position in 
the majority of respects than Clerkenwell. Although the 
lamp connections are lower the units sold per 8 c.p. lamp 
connected was 16:8, as compared with 7:95 in Clerkenwell. 
The output of 1898 was more than treble that of 1897, and 
the costs have dropped from 4 2d. to 8d. per unit. In 
consequence of this the ratio of the costs to the revenue and 
the working profit have improved, in spite of a decrease of 
more than & penny in the total revenue per unit. The total 
costs, at 9d. per unit, are becoming quite reasonable at the 
output and compare well, as indeed do the costs in general, 
with those of the Clerkenwell station. Although the fuel 
costs at 1:02d. are more than 0:4d. below those at Clerkenwell, 
yet there is considerable room for improvement, and the same 
might be said of the item of oil, waste, &c. 

. In the Camberwell district—supplied from the Wandsworth 
station—the work of laying mains, &c., had cost, up to 
December 81st last, £45,938, of which £42,901 was spent on 
mains, £2,478 on transformers, and £484 on the Provisional 


Order. A right of way through Lambeth had been obtained. 
Items. 1857. 188. 
CAPITAL. 
Authorised capital ..... J3J3J%ͤĩ7VW» 8 £800.000 £800,000 
Share capital receiveeſ UVVVꝛi:e:ꝛt . 509,808 589.800 
Loans eee“... ooo gk cy ou eus Fecat uo se 29,700 | 101,000 
Reserve fund. lönlnl„.„.l. aoa Cae ERR epu 5,000 | 5,000 
Capital appropriated toClerkenwell or Northern 216.729 | 273.442 
Districts Orders. ! | 
Capital appropriated to Wandsworth Order ...... 196,544 223.212 
Capital appropriated to Camberwell Order......... 517 45,933 
Capital expended in lands, buildings, ce. 10,363 10,535 
Capital invested and advanced to the Bourne- 
mouth and Poole, Dover, Richmond, and | 104,030 158.208 
Coatbridge Electricity Supply Cos. 
REVENUE. : 
Gross revenue . 295.571“ 13.772 
Revenue from interest on investments, Ke | 6,859 3,997 
Revenue from Clerkenwell or Northern Districts | 2.522 2.159 
department. Í | : | n 
Revenue from Wandsworth department 1.281 44959 
Revenue from sundry sources q 14,710“, 2.058 
EXPENDITURE OUT OF REVENUE. | | 
TCC V | 4,495 6,167 
Proportion of directors’ fees, salaries, wages, | 2.225 342 
rents, rates, taxes and insurance. | : 
Miscellaneous charge . i 2,271 ' 3,145 
FiNANCIAL RESULTS. | . 
Balance carried to net revenue account ............ 20,873” | 7.28) 
Balance from last account ... eee. 526 10.091 
Sum available for distribution. — 21,401 17,310 
Dividend on Preference shares ...... ...............-. 6 per cent.6 per cent. 
Dividend on Ordinary shares . nile | nil? 


a . a E S 
* Includes £13,691 profits on investments realised. 
a. Balance of £10,091 carried forward. 
b. Balance of £5,776 carried forward. 
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‘CLERKENWELL (Northern Districts).* | 


Indertaking Worked by.............—........ UE T County of London & Brush Provincial Electric. 


WANDSWORTH.* 


| County of London & Brush Provincial Electric 


Date of Commencement of Supply sasssa. September, 1897.4 [Lighting Co., Ltd. || January, 1897. [Lighting Co., Ltd. 

— be 4 . Alt. -eurr. from trans. sub-stations for light, and High & extra high- press. feeders, alt.-curr. trans. 

; con.-curr at 500 volts for power. sub-stat'ns under streets supplyi ing low-press. 

SET a ET AEE A. T. Lawson. A. J. Lawson. (2-wire network. 

YEAR ENDED DEC. 31, 1897. DEC. 31, 1898. | DEC. 31, 1897. DEC. 31, 1898. 
QUANTITIES— | 
Units generated .................. eisen cd T T E 333,140% 604,092 | 162,151 581,270 
BEEN quuao osito covniivcccsecssembcesecssens 260,572 447,078 116,821 471,397 
MO Bold £0 OODEQDDES ........-.- .. .. . . e. 260,572 447,078 116,821 471,397 
„ sold for public lighting, ke nil nil nil — 

EGU SOIR osc con canncccdcsssosescvcceveccecccececec’ | 4.865 51,279 5,689 19,560 

UNITS SOLD PER 8 C.P. LAMP CAPACITY ............... | 465 7 95 417 16:8 

eror — e = 522 oe 484 p au 251 Hinweis 659 kilowatts 

 ————————— ———À ni ni ni — 

ber of consumers © .................. e 2 rr — — =e = 

Connections to mains in 8-c.p. lampd e 23,757 36,303* 13,907 28,914 

CAPACITY OF PLANT IN 8-C.P. LAMPS ................. 56,300 56,300 28, 100 28,100 

CAPACITY OF PLANT IN KILOWATTS..................... SSS | a M PERI 900 000 

Per kilowatt | Per kilowat Per kilowatt | 
CAPITAL— . Total | capacity, | Total. | “Capacity. || Tot. |" Capacity. | Total. | capacity 

AUTHORISED (TOTAL) ........... eerte nee eorr — — =a ‘ta hd vera a i=, cen n 
Share „6 „„ „„%„%„ „%% „%% „ „„ „„ Tee — € — — C — 1 — — — — 
Loan (including Debenture charges) . = c "A I. m 2 : 

"et (TOTAL) sessen . . . . . . . . . . . . . . . . £216,729" | £120 £273,442" | £152 £196,544? | £218 £243,212" | £270 
Loan (including Debenture charges) od T ES a 5 m — E 

AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... — — — = — e CN = aon 
cC UMP — = =? — = N m = 
,...,, ͤ etans = = = = — A — 21 
Loan (including Debentures) ........ .................. — ye = ES — -- -— = 

ee eee . taz 5 = = à — = = 

RESERVE OR SINKING FUND .................... — - A = E c e = 

CED” (quisssesieevetzevsocvncssuerasveecvases — — — T s —e = 

r ⅛ UBB 214,258 119 273,442 1 196 218 
EEE %% | 362 | nsee | '3e7 |i seco | es | ossa | oa 
ccc 74,041 411 109,056 | 60% 42,924 477 61,646 68:5 
0. St ERR + | 69,530 38°6 88,357 491 93,505 104 117,065 130 
1 TTT 5,728 3˙18 4.464 2˙48 4,035 4:48 1,158 1:29 

REVENUE-— Total. Per unit sold. Total. Per unit sold. - Total. Per unit: sold Total. Per unit sold. 
Z £7,141 | 6580d. | £11219 | 6 025d. £3328 | 686d. | £11,042 | 5620d. 
Revenue from supply jj 6,555 6:030d. | 10,529 5'658d. | ^ 5,108 6:28d. 10,593 5:390d. 

» l N LATEREETHTRINTUREN TM 255 0°235d. 578 0˙2034. 128 0°263d. 374 0:1909, 

s nenn eve esse e nil — — — nil — E — 

" sale of lamps, & ẽ . nil -- -— — nil — -- — 

miscellaneous sources q 331 0°305d. 312 0:1674d. 97 0:199d 75 0*038d. 

EXPENDITURE OUT OP REVENUE— 

ME iio ii tho ceesicvconssacvstecascisshenseecsessses £4,619 4260d. | £8,872 4"764d. £2,047 4 21d. £5,896 3°000d. 

,,,, S a 4,229 3'900d. 6.943 3°726d. 1,726 356d. 5,184 2°640d. 

Generation of electricity . 4,11660 | .d. 6,27^ 3. 4d. 1,726 356d. 4,6829 | 2:383d. 
Fuel (including cartage, xc.) 752 0:692d. 2,652 1:423d. 742 1:52d. 1,999 1:019d, 
Oil, waste, water, store q . $ 136 |  0'1254d. 559 0°300d, 80 0:1644. 508 0:258d. 
Wages at station ...... . .. . . .. . . ... . . . . . . . .. 4187 0°385d. 1,638/ 0:880d. 840* 1'78d. 1,177* 0:599d. 

and maintenance at station 52  9'048d. 1,086 0:5834. 65 01344. 680 0°346d. 

Distribution of electrioitun!n ʒe/7 . 113 0: 104d. 516 0:277d. — — 502 0:256d. 
Wages, Kc... .. . . . . . . . . . . . . . . . . . . . . . . 107/ | O0 0994. 432 f 0:2324d. - — 405° 0'206d. 

vr ne renewals of MEN, BULL ease eror rio pins 6 0*006 1. 84 0:045d. — — 97 0°049a. 

I ublic 1g ung POO REE ˙'˙UP PDP £P —— — —— — — — — 
eee ATIA — — — = -— = et — 
Drees eee sse see — | — — — a= = Z 

[cca AND PROPERTY CHARGES............... 390 0359d. 1,929 1036d. n 0:660d. 712 0:362d. 

TIT eT) „„ „„ rosy = — ni — — — 

Rent, vates, abe... . . Hee 218 | 0-201d. 1,754 0:942d. | 16 6*033d. 557 0:28 4d. 

IESG ————RE I4 0" 157d. 175 0*09 4d. | 305 0:627d. 155 0:079d. 
Salaries .............. + A AAPEA TTT ITS —7 — —7 — 110* 0:226d. e — 
Stationery, &c. ............. EAS edes Eel ip eade 6€ 60 0:055d, 65 0:0354. 76 0:1564d. 68 0:035d. 
Establishment charges —— P Ó— | 59 0:054d. -- — 76 0:1564. — — 
eee reni eg ose anto o 8b 527 0:0484. 110 0:0594d. 43 0:088d. 87^ 0:0444. 

to to to to 

FIN AN CI AL RESULTS— Total. eo tal Total. san Padel Total. RA y aded Total. cap. exp'nded 

WORKING PROFIT FOR TR. k ees £2,522 | 136% £2,347 0:962%  £1281 0:652% £5146 | 2 34% 

. Sum carried to Depreciation Fund ................ ^ — 189: 0: ie pA —é 187: | 0085% 
Sum carried to Reserve or Sinking Fund — — — —* — 
Net interest on loans (incl. Debenture charges) ... — — 4 -— e — 

BALANCE FROM LAST ACCOUNT Tr.. q . — —é - — — 

BALANCE AVAILABLE FOR DISTRIBUTION, e — —é — — ê — 

rere . . er ee — — E EF — 

QRDINARY DIVIDEND PAID Evil pisos étui vasa TTT — — ê — md 

PERCENTAGE OF TOTAL COSTS TO GROS8 REVENUE 647777 91% 61:67; 53°47, 

Expenditure per kilowatt capacity . is £2. 11s. 2d £4. 18s. 7d £2. 5s. 6d. £6. 11s. Od. 

REVENUE PER KILOWATT CAPACITY ................. £3. 19s. 2d. £6. 4s. 7d. £3. 14s. Od. £12. 5s. 5d. 

Expenditure per 8-c. lamp capacity ................sssssse 1s. 73d 38. 13d. ls. 54d. 4s, 21d. 

REVENUE PER 8-C.P. LAMP CAPACITY ................. 2s. 64d. 38. 114d. 28. 44d. 78. 104d. 

REVENUE sir a ter CONNECTED ............... i 6s. Od. ; “ae M 4s. 94d. it 71. j 

Price charged for ting, per unit l d. to 3d.7 to 3d. 

Price charged for power, per uni j 93 U br.) to 2d. 6d. to 2d.) | 1d. to 8d. 6d. to 3d.“ 

Price charged for public lighting ꝗ . — — — — 


ENWSILII.— REMARKS—* Includes the whole northern district of the Company, 
viz, St. Luke's, Clerkenwell, Eastern and Western Holborn, and St. Giles—all supplied 


— — be su 
— SpA is £800,C00. The capita 
N 


ons Order, 1897. 


current, (aoo of electricity." g Includes audit fees a and insurance £11. 
4385 for station lighting. and £107 general charge 
On maximum demand 


1888 


first hour and 2d. after for power supply. 


V yum the EL road station. a Date of commencement of generation 
portion, amount not stated, was purchased. c The total authorised 

| amounts to this Order are not 
& propriated to the County of London (North) Electric Lighting 
e Includes £3,758 for purchase of 
e 2 note a). f The salaries are included under wages at station” 


iven. 


and 
A Includes 


Being depreciation of meters. 
. 7d. for f first Jj hours and 3d. after for lighting, and 6d. 
Includes motors aggregating 128 H.P. 


WANDSWORTH.— KEMARKS—"* Including the parishes of Putoey, Wands- 


worth, 


Tooting Gaveney, Streatham and Clapham. 


a The total authorised 


capital of the Company is £800,000. b Appropriated to the Wandsworth Electri : 


Lighting Order, 1592, from the capital of the Company. 
aie included under generation and distribution charges, 
insurance and £33 for auditing. 


operatíons. 


c The engineers' salaries 
d Inclades £10 to 


è The net revenue and capital accounts are not 
separately rendered from the totals respecting the whole of the Company's 


f By maximum demand system, 7d. 
Includes £192 for station lightiog 
to insurance and £45 to auditing. + $ Being deprec 
j For lighting, 7d. for first 14 hours, 3d. after ; 

after, by maximum demand sys oc by 


first two hours, 8d. after. 
and £125 general charges. A Includes 155 


iso note : 


i of meters Vii 
r ACS GORT prm 14. 
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THE POTENTIOMETER AND ITS ADJUNCTS. By W. C. FisHEE. 
Price 6s., post free. 

LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS. By F.C 
RAPHAEL. Price 6s., post free. 


MOTIVE TORTE AND GEARING. By E. TnEMLETT CARTER. Price 

. 6d., post free. l 

SUBMARINE GABLE LAYING AND REPAIRING. By H. D. WILRIx- 
SON. Price 12». 6d., post free. i 

ELECTRICAL LABORATORY NOTE8 AND FORMS (Blementary and 
Advanced), Arranged by Dr. J. A. FLEMING, M. A., F.R.S. Printed particulars 
on application. 

ELECTROMAGNETIC THEORY. By OLIVER Heavising. Vol. I. Price 
12s. 6d., post free 13s. Vol. II. Now Ready. Price 12s. 6d. ; post free, 13s. 
THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND 

PRACTICE. By Dr. J. A. FLEMING. VOL. I—THE INDUCTION OF 
ELECTRIC CURRENTS. NEW EDITION. Price 12s. 6d., post free. VOL. II.— 
THE UTILISATION OF INDUCED CURRENTS. Price 12s. 6d., post free, 
ELECTRIC LAMPS AND ELECTRIC LIGHTING. By Prof. J. A. 
FLEMING, M. A., D. Sc., F. R. S. 93 original illustrations, price 7s. 6d. 
MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prof. 
J. A. EWING, M. A. Price 10s. 6d., post free, Also in German, 8s. 6d. post free. 
ELECTRIC MOTIVE POWER. By A. T. SNELL. 10s. 6d. post free. 
THE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretical 
and Practical) By Dr. GEORGE GORE. Price 10s. 6d., post free. 
ELECTRO.CHEMISTRY. By Dr. GROndE Gore. Price 2s., post free. 
PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E. KENNELLY 
and H. D. WILKINSON. Price 6s. 6d., post free. 
DRUM ARMATURES AND COMMUTATORS (Theory and Practice). By 
F. M. WEYMOUTH. Price 7s. 6d. post free. 


THE INCANDESCENT LAMP AND ITS MANUFACTURE. By GILBERT 
8. RAM. Price 7s. 6d., post free. 

A POCKET BOOK OF ELECTRICAL ENGINEERING FORMULX. By 
W. GEIPEL and H. M. KILGourR. Price 7s. 6d. net, post free 7s. 9d., abroad 83s. ; 
large-paper edition, 12s. 6d., post free. New edition in the press. : 

"THE ELECTRICIAN " PRIMERS. In Two Vols. Paper covers, 2s., 


ost free 28. 2d. each; strong cloth 2s. 6d., post free 2s. 9d. each. S 
rimers 3d . post free 34d. P Single 


WIRELESS TELEGRAPHY: SIGNALLING across SPACE WITHOUT WIRES 
BY ELECTRIO WAVES. By Dr. O. J. LODGE. Enlarged Edition. Price 28. 6d. net. 
A DIGEST OF THE LAW OF ELECTRIC LIGHTING, TRACTION, &o. 
A.C CURTIS-HAYWARD, B.A. Price 3s. 6d., post free. f 
THE MANUFACTURE OF ELECTRIC LIGHT CARBONS, A Practical 
Guide to the Establishment of a Carbon Manufactory. Price 1s. 6d., post free. 


THE STEAM ENGINE INDICATOR AND INDICA 
Edited by W. W. BEAUMONT. Price 3s. 6d., post free. CATOR DIAGRAMS. 


FULL CATALOGUE POST FREE ON APPLICATION. 


THE ELECTRICIAN, AUGUST 18, 1899. 


———— 
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THE TELEPHONE.—By Dane SiNcLAI and F. C. RAPHAEL, 


PRIMARY BATTERIES.—4A work on this subject will shortly be published 
bringing the theory and practice of the Primary Battery up to date, 
The book will be fully illustrated. 

SECONDARY BATTERIES.—By E. J. Wane. Fully illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or acoumulators. 

“THE ELECTRICIAN" WIREMAN’S POCKET-BOOK.—Edited by F. C. 
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and internal. 
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research. 
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strong cloth. Price 178. 6d., post free 18s. 6d. Also ready, Cases for 


binding. Price 2s., by post 2a. dd. 
A complete set of the Second Series of Tog ELECTRICIAN," can now be 
supplied. These sets are very scaree, and early application should be made, 


TROLLEY v. CONDUIT. 


The report of Prof. KENNEDY as to the best system of 
mechanical traction for the London tramways adds fresh 
fuel to the controversy between the advocates respectively of 
overhead and conduit traction systems. This is disappointing. 
When an electrical engineering expert like Prof. Kennepy 
makes a special visit to the Continent and to America, in 
order to study the problem of supplying large cities with 
mechanically propelled tramways, it is natural to expect 
a clear statement of the relative advantages and disadvan- 
tages of the various systems from a commercial and engineer- 
ing point of view, backed up by estimates of the cost of 
erection and maintenance, and followed by a consideration 
of their suitability to meet future requirements. But the 
report, which we publish in full on another page, deals with 
the matter quite differently. After dismissing gas and com- 
pressed air in a couple of short paragraphs the possibilities 
of the ordinary overhead electrical system are considered. 
Apart altogether from the much-vexed question of appearance, 
and leaving aside the general question whether any system of 
overhead wires can really be regarded as likely to prove a 
permanent and final solution of the problem in a great city 
like London—we are employing Prof. Kennepy’s own words 
—the trolley system is inevitably accompanied by such 
metallic network overhead as, in his opinion, puts it altogether 
out of the question in busy London streets. This general 
statement, explained merely by a sentence stating that it is 
the ‘‘arrangement of poles, span wire, stays, guys, conductors, 
&c.," required at the junctions, which are particularly objection- 
able features, is deemed sufficient reason to condemn the over- 
head system. Apart from thequestion of appearance, apart from 
the question of permanency, the overhead system is out of the 
question, merely, it would appear, because it necessitates an 
obstruction in the shape of wires some 20ft. above the level of 
the street. Experience has yet to be gained with surface 
contact systems before Prof. KeNNEpv can recommend it; he 
merely suggests a possible experiment. Battery systems are 
practically suitable only for level lines. The conduit is the 
thing for Prof. Kennepy. In Buda-Pest and Brussels the 
width of the slot (14in.) is certainly too great, but in New 
York, Washington, Paris, and other places it is only about 
iin wide, and (this in a footnote) Edinburgh bicyclists are 
partial to Zin. slot rails. Moreover, American experience with 
the slot system has been thoroughly satisfactory. Let us 
have the slotted conduit. 


THE ELECTRICIAN, AUGUST 18, 1899. 


601 


To report thus far, a journey to America and the Continent 
at the ratepayers’ expense was a needless extravagance. Prof. 
Kennepy might have written this in his arm-chair at home. In 
fact it hardly required an engineer of Prof. Kennepy’s eminence 
and ability to tell us that the trolley system demands a deal 
of overhead metal work, especially at junctions, and that the 
conduit system has been successful in America. Even a 
layman might have ascertained these two facts with certainty. 
It is, however, to the remaining and all-important questions 
of cost, the relative facility of construction and main- 
tenance of the systems, and similar matters that we must 
look to tind the engineer. But here, again, a disappointment. 
It has not been possible, in the time at my disposal," says 
Prof. Kennepy, ‘to make accurate estimates of costs, but I may 
put before you a few approximate figures as some indication 
to your Committee of what the whole matter means.” And 
then follows the estimate of capital expenditure, without 
particulars, of £15,000 per mile of single track, ‘ merely for 
the sake of assuming some figure." This includes lines, cars 
and power station. Prof. Kennepy does not assume any 
figure at all for an overhead system, but he thinks that the 
difference in cost has been unduly emphasised during the last 
few years. He nevertheless allows that the difference is 
considerable, and is increased in London by the number of 
gas and water pipes which will have to be displaced when a 
conduit system is laid down. A report on a tramway project 
containing no estimate of the cost of running or of maintenance 
is remarkable; but this report is in many other respects 
remarkable. The Council is merely told that the cost of 
power and maintenance on the two systems is the same; 
but in muddy London we should think that this statement as 
to maintenance was open to doubt. 

One word more to avoid any misconception. The tramways 
in question are not new ones proposed to run through the 
heart of the metropolis. They are merely the lines formerly 
possessed by the London Tramways Co., leading to the outer 
portions of the town and the suburbs. As a result of the 
acceptance of Prof. Kennepy’s recommendations, the horse 
tramway between Westminster Bridge and Tooting, the 
greater part of which route is eminently suitable for the 
trolley system, is to be equipped with slotted conduit. It is 
to be hoped that other local authorities will see the 
extravagance of this proceeding, and not follow blindly in the 
lead of the London County Council, for if, as a result, the 
conduit, instead of the overhead system, is to be recognised 
as a standard for tramway construction in this country, 
electric traction may receive almost as serious a set back from 
financial reasons as if it had failed in the purely engineering 
sense. 


OBITUARY. 
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ROBERT BUNSEN. 


When a great scientist dies, no matter to what department 
of science his supreme energies have been devoted, he is 
certain to have earned, in some direction, the thanks of the 
electrical profession. Bunsen, whose death at Heidelberg 
was announced on Wednesday, was no exception to this 
rule, for his services to the cause of electrical science, 
although almost insignificant compared to the great work 
he has done in the field of chemistry, have yet helped in 
the advance of electrical engineering towards its present 
state ofdevelopment. The Bunsen modification of the Grove 
battery placed within reach of the poorest student, as early as 
1848, a means of obtaining a strong and constant current of 
electricity. Previously the batteries available were either, 
as the Daniell and Smee, unsuitable for currents above a 


certain magnitude, or, as the Grove, so costly as to 
be out of reach of a large number of students. We 
believe that the idea of utilising carbon in place of 
platinum as the negative element was suggested by 

T. Cooper a few months after Grove’s invention, 
and, according to Du Moncel, cells with carbon electrodes 
were even on sale in London in 1839, but, at any rate, the 
popularisation of the Bunsen type of cell is due to him whose 
name it bears. On the other hand, even before Poggendorf, 
Bunsen had employed bichromate of potash as a depolariser 
in place of nitric acid. Another of Bunsen’s inventions 
which has been of direct assistance to electrical engineers is 
the ** grease-spot " photometer, used extensively even to this 
day. Indirectly, also his great work in spectrum analysis 
has been of service to us, and above all the Bunsen burner, 
without which no laboratory is now complete, but which has 
been instrumental in setting up a rival to the electric light in 
the shape of the Welsbach light. 

Robert Wilhelm Eberliardt Bunsen was born at Gottingen 
in 1810, being therefore over 88 years of age at the time of 
his death. He studied at Gottingen, Paris and Vienna, 
and took his doctor’s degree in 1881 at the first-mentioned 
university. In 1836 he succeeded Wohler as Professor of 
Chemistry at the Cassel Polytechnic, and he occupied 
successively the Chairs of Chemistry at Marburg, Breslau 
and Heidelberg, and remained at Heidelberg until the time 
of his death in spite of an offer of a higher position at the 
University of Berlin. He only resigned his Professorship at 
Heidelberg in 1889. The Royal Society elected him as a 
Fellow in 1858; in 1860 he was awarded the Copley 
medal, and in 1877 he and Kirchhoff were the first 
recipients of the Davy medal, for their important work 
in spectrum analysie, In 1888 his name was added to the 
short list of foreign associates of the French Academy of 
Sciences ; and in 1889 he received the title of Privy Councillor 
(Geheimrath) at the hands of the German Emperor. Not only 
as a scientific investigator, but also a teacher, Bunsen has 
made a distinguished name for himself, and his death will 
occasion regret in the hearts of the enormous number of 
students to whom he had endeared himself during his 53 
years of professorial work. 


Eee 


HISTORICAL NOTES ON THE PRIMARY BATTERY.* 
BY W. R. COOPER. 


At the close of the last century there appeared no obvious 
connection between chemical and electrical energy, the know- 
ledge of electricity being altogether restricted to statical 
phenomena. Consequently the voltaic cell arose, not as the 
result of mature reasoning based upon known facts, but rather 
as the outcome of a chance observation by Galvani. That 
philosopher observed that recently-skinned frogs, in the neigh- 
bourhood of an electrical machine, moved whenever sparks 
were drawn from the machine; and, later, that frog’s legs, 
hung by & copper wire to an iron balcony, were convulsed 
whenever they touched the iron. From experiments conducted 
in 1786 it appeared that these movements could be reproduced 
by connecting the muscles and the nerves by means of a 
metallic arc, or with an arc partly metallic and partly non- 
metallic, as, for instance, a metal and a moist piece of wood. 
To account for these phenomena Galvanit supposed a separa- 
tion of positive and negative electricity to take place at the 
junction of nerves and muscles. This view was shown to be 
erroneous by Volta, who found that such a movement also 
resulted on connecting two parts of the same muscle by an are 
of two metals, such as iron and copper, which thus included 
a metallic junction. He, therefore, propounded the idea 
(known as Volta’s Contact Theory), that the observed move- 
ments are generally due to a force arising from the contact of 
dissimilar metals, and, in support of this hypothesis, he 
constructed in 1799 and described in 1800 a form of dry 


* From a book to be published shortly by The Electrician Printing and 
Publishing Co. All rights reserved. 
. t Volta, Phil. Trans., 1795, Part I., p. 10. 
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battery, known as Volta's Pile,* consisting of discs of zinc, 
wet cloth and copper. These were placed, one above the 
other, in the order given, so that a piece of wet cloth was 
always encountered in passing, say, from zinc to copper, but 
not from copper to zinc on continuing in the same direction. 
Thus & large number of cells were coupled (as we should 
now say) in series, and a high E.M.F. resulted, due, according 
to the theory, to the contacts between the zinc and copper 
lates, 

i It is, perhaps, fortunate that wet cloth was used in this 
pile rather than apparently dry paper, as employed by 
Zamboni (viz., paper with zine on one side and manganese 
peroxide on the other), for it is a comparatively small step 
to pass from wet cloth to a simple electrolyte, as used by 
Volta in his crown of cups."* In this arrangement salt 
waler was contained in a series of cups, the zinc and copper 
plates of the pile being immersed in the electrolyte, and the 
zinc in each cup being connected to the copper in the next. 
Each cup, therefore, contained the three elements present in 
the pile, and formed the first example of the simple voltaic 
element. 

In 1801, Davy experimented with acid electrolytes, but 
they were not readily adopted. The difference between 
„intensity and “ quantity was recognised at an early 
date, and various slight modifications were introduced by 
Wollaston, Hare and others with the object of reducing the 
internal resistance, 

. In 1880, Sturgeon drew attention to the important diminu- 

tion of local action brought about by the amalgamation of 
the zinc plates when used in acid solution. The well-known 
cell of Daniellt and of Grovet were described by their 
inventors in 1886 and 1839 respectively. The Smee cell 
appeared in 1840. In the same year the Grove cell was 
modified by J. T. Cooper, S who substituted carbon plates for 
the platinum foil. This form of cell is, however, generally 
known by the name of Bunsen, to whom we are indebted for 
the much-used bichromate battery. 

The Leclanché cell did not appear until 1868, but has been 
more productive than any other element in the number of 
modifications that have arisen from it. These include the 
important class known as dry cells." A large number of 
attempts were made in this direction before success was 
achieved. Minotto used sand and copper sulphate; Wolf, 
Keiser and Schmidt tried sawdust or cellulose; Desruelles 
filled a Leclanché with asbestos and spun glass, and Pollak 
made use of a gelatine glycerine. The first really successful 
dry cell was the Gassner, which appeared in 1888, and since 
that date the value of this class of cell has steadily improved. 


A number of attempts were made from about 1886 to 1888 
to obtain electric light commercially from primary batteries. 
The results, however, were not encouraging, and very little 
has been done in that direction. This problem is, however, a 
favourite one with a certain class of inventors, and occasionally 
a new cell blossoms forth with the idea of supplanting the 
dynamo, only to share the fate of its predecessors. 


Turning now to the theoretical aspect of the voltaic cell, we 
find that Volta's Contact Theory was generally accepted on 
the Continent as the true explanation of Galvani's discovery 
and the allied phenomena. But there were many, notably in 
this country, who were disbelievers in the contact theory— 
among the number Fabroni, one of Volta’s countrymen, 
should not be forgotten. As early as 1800 Nicholson? 
observed that chemical action took place in both the dry pile 
and in the “crown of cups." Davy** and Wollastontf in 
1801 both insisted upon chemical action as being essential to 
voltaic combinations, and the same line of thought was 
vigorously upheld by Faraday in his Experimental 
Researches ” at a later date. In this way there sprang up a 
school who practically denied the existence of contact force, 
and who asserted that a current was produced only by 


* Phil, Trans., 1800, Part 2, p. 403. + Ibid, 1836, Part I., p. 109. 

t Phil. Mag., örd Series, 15, p. 287, 1839. 8 bid, 3rd Series, 16, p. 55, 1840. 
|! The Electrician, Vol. XXIV., p. 185, 1889. 

1 Phil. Mag., Ist Series, 7, p. 337, 1800. 

** Phil. Trans., 1801, Part IL, p. 597. tt Ibid, 1801, Part II., p. 427, 


chemical action. A dispute, lasting over half a century, arose 
between the supporters of the contact theory on the one hand, 
and those of the chemical theory on the other. It was not 
marked by any decisive victory—a fact which is not surprising, 
for each side denied, without sufficient ground, a good deal 
that was claimed by the other, and which has since been 
shown to be true, But a great deal of valuable scientific 
work was carried out in support of both of these theories, 
until, finally, the supporters on either siae gradually came to 
admit that truth was also to be found among their adver- 
saries. When the Principle of the Conversation of Energy 
arose, then mere contact could no longer be regarded as a 
source of energy. On the other hand, the measurements of 
Kohlrausch and later investigators established the existence 
of contact force. The controversy, therefore, died a natural 
death, only to give place to another, which is still undecided, 
upon the seat of electromotive force. 

In 1851 Lord Kelvin (then Sir William Thomson) published 
bis important paper on the dynamical theory of electrolysis, 
and more recently the voltaic cell has been considered in the 
light of thermodynamic principles by Helmholtz, Gibbs and 
others. 

In 1887 Arrhenius brought forward his theory of ionisation, 
which soon found support in the analogy, first pointed out by 
Van't Hoff in the same year, between osmotic and gaseous 
pressures; and in 1889 Nernst communicated to the Prussian 
Academy of Sciences his method of calculating the E.M.F. 
of various cells. This theory is of very great interest, and 
has received a deal of attention during the last few years 
owing to the important bearing which it has, not only upon 
voltaic electricity, but also on the theory of solution and other 
kindred problems. 


A MATHEMATICAL INVESTIGATION OF THE 
PHILLIPS PHENOMENON. 


. BY GEORGE W. WALKER, B.A. 

(Scholar of Trinity College, Cambridge ; Isaac Newton Student in the Univeraity 
of Cambridge). 

At a meeting of the Royal Society in December, 1898, Mr 
Phillips performed an extremely interesting and beautiful 
experiment. The experiment was briefly as follows: An 
electric discharge is passed through a highly exhausted bulb. 
The bulb is situated between the poles of a strong electro- 
magnet, and the magnetic field is turned on. A glow appears 
near the axis of the bulb and gradually spreads to the surface. 
On close examination it appears that the luminous mass is 
rotating. The rotation gradually ceases and-the glow dis- 
appears. 

The explanation of this phenomenon appears to me to depend 
on two fundamental circumstances. Regarded from the kinetic 
theory point of view the general explanation is as follows :— 
The electrical discharge produces a number of free atoms, and 
there is reason to believe a preponderance of atoms carrying 
a negative charge; the positive atoms being somehow 
removed or absorbed by the electrodes. Before the magnetic 
field is turned on there will bea uniform Maxwell distribution 
of velocities ; but, when the field is turned on, an initial spin 
of the free atoms about the axis of the magnetic field is 
produced, and a new distribution of atoms must result. 
Positive atoms would get a spin one way, and negative atoms 
in the opposite direction, but we shall restrict our attention 
to the case of all the atoms being negative. In the absence of 
viscosity the mathematics of the question indicates that the 
density of free atoms must be greatest at the axis of the bulb, 
and thus the atoms tend to pass from the surface to the axis 
of the bulb. However, the effect of viscosity and such neutral 
molecules as remain in the bulb is gradually to reduce the angu- 
lar velocity, and so finally to restore the condition of uniform 
density. The luminosity, I imagine, is due to the collisions 
of the free atoms as they settle down to their final arrange- 
ment. Of course, the free atoms gradually diminish in 
number, 80 that, after the lapse of some considerable time, 
we need not expect any effect at all. Let us now proceed to 
the mathematical treatment of the question. 
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Let z, y, z be the co-ordinates of the centre of gravity of an 
atom, mass m, and carrying a fixed charge, e (algebraic). 
Before the field is turned on we have =a, y — b, c, where 
a, b and c are constant for any atom while it describes its free 
path. Thus the distribution law is uniform, and given by 


As- CU) edd zdazdyds. 

We shall next consider the gas in a cylinder whose axis is 
that of the magnetic field. Referred to right-handed axes, we 
have the equations of motion of the atom 
x : T Ne. x 

t= m^ y= -— zz, 
where N is the strength of the magnetic field supposed uniform 
and steady. : 


1Ne : ; 
Let iim oi and use moving axes rotating with angular 
m 


velocity ( — w); then, 
2 = o, y=7- wå, sothat $= -w%, y=- 2=0. 


Hence £ + 7? + w*(y? + £) = const., 2 — const., are integrals of 
the equations of motion. 

We have now to calculate the effect of the sudden change 
of field from O up to N. In this case let X, Y be the com- 
ponents of electrical force, N the magnetic force. Restricting 


ourselves to symmetry round the magnotic axis we have 
dX dY dN 


dy dz dt 
mz- NT NV, m =- Nan, 


, and the equations of the motion of the atom are 


mz = Q0. 


From the symmetry we may put X — Pi =Y= - ike , since 
dy à 


X and Y arise solely from the varying magnetic field. 
Thus v?y = L If N be independent of v, y, z, 


1 dN 
y= i 75 a? T %, 


1 N 1 dN 
d X ou — d 7 Y= — æ — 0 
er 2 d. 
e (IN d dN 
Thus ¥ = 3 di np a . 


e e 1 dN IN. NY 
Jm 2 %ñ dt t 
Hence if N changes rapidly from 0 to N, we may integrate 


as in the ordinary case of dynamical impulses. If x, and y, 
are the velocities before the impulse, we get, since / and z 
remain the same during the short interval 7, 


. . 1 Ne 

* N= IH 

. . ] Ne 

A as i 


Thus the gas is set in rotation like a rigid body with 
angular velocity o. 

Lord Kelvin, I believe, has just announced this as an 
important discovery. I obtained the above result before I 
knew that Lord Kelvin had made any announcement on the 
subject. Indeed, it seemed to me such an obvious deduction 
from Maxwell's electromagnetic equations, that the result 
looked familiar, although I could not remember having seen 
it explicitly stated anywhere. 

Thus the gas gets a certain amount of angular momentum. 
If there were no viscosity i& must retain this momentum so 
long as the field is on. But now the gas cannot be in 
dynamical equilibrium with uniform density. The distribution 
law referred to our moving axes must be 


Be AT e+ (E+ ae ydsdédyds, 
as Dr. G. H. Bryan* has shown, and in the absence of friction 
the gas must attain this stata, showing that the density varies 


as e—^ (i . Viciosity, however, finally reduces the angular 
velocity to zero, and we then get a uniform distribution. 
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The problem then is to determine in what manner the gas 
of uniform density, initially set in rotation with angular 
velocity o, will approach the final uniform distribution under 
the influence of the forces of the magnetic field. This may 
be treated in the ordinary hydrodynamical method, and the 
problem is one in two dimensions. Let u and v be the com- 
ponent velocities of the fluid, p the density, p the pressure, 

Ne 

2771 
sure. 


cannot assume that v can be calculated from the law -— 
p 


w , v= kinematic coefficient of viscosity at the low pres- 


It is well to note that, as the pressure is very low, we 


which holds at ordinary pressures) The equations are: 


7 + E T M PNE ese Qu + 54% Tn, 
dp %% . + 80 
dr dy 
Where 944 45 qe pose F = u 


These equations may be rewritten thus: 


d¢ _ dé „%s Lea 
47 K R . 


drg E -4((- v)t* 20 ie wt) 


ane dt 2 de dy 


= —cy'logp + V 


d log p + M logp + yf log / cr P + 6 = 0. 
y 


at da 

We may first note that from symmetry (and p are functions 
of r only. Initially u= «y, v= - r, (=, p = const. = pọ We 
shall assume uw=a¢(r)+ yy(r), v-y$(r) -h], log p=log 
po + pl. T 

Thus —ry. 


r dr 


91 42%, 28 
r dr 


Finally u — 0, v 20, p = const. = pg. 


We cannot, of course, integrate the equations generally, and 
80 we shall assume that the initial state may be regarded as 
a small disturbance from the final state. . 

Initially and throughout the motion ꝙ is small. Similarly 
with pi. This is proved by the experiment, since the glow 
spreads very slowly from the axis to the surface. l 

y is initially proportional to w, which is probably fairly 
large ; but towards the end y becomes smaller and is finally 


zero. Thus approximately we get 
de +0=0, 
dt 


ae ENA 
dt 
dd 
dt 
subject to the restriction that these are not quite accurate at 
the very commencement. Let (, 0 and p! ac e". We get 


＋ 40% = - cy’ pP + 3 * 


Ap! + 0 2 0, 
A- 90 = vg, 
c , ANC 
-1. Jv 0. 
A0 + 40 (13) v 


Let ¢= AJ, (er), 0 = BJ, (xr), where Jo (r) is Bessel's function 
of zero order. Hence 
(A + v«?)A = wB, 
L d w) | = = 7 
| arefe 3) B- 404 


J. (A+ vx?) (A? + e + Kc) + 49A = 0. 


604 


THE ELECTRICIAN, AUGUST 18, 1899. 


yK? 


TM ; ; REM, LR 
This is a cubic to determine A. If squares o [3 (xc + 408)! 


may be neglected the roots are 


À=- D: K? =- 2 vk? (ee = 140) 
9 9 (e + 4o?) 
7 l 2 (4e 1400 |. (= + 4w?\! 
À = — 1 2 = 2X^- ius c 
2 g“ ta” (20 + du) +t 3 ; 
A3 m = T akg 1% (20 7 140”) -i 5 
9 9 (ic + 40) 3 


Since w is fairly great, and the luminosity lasts the greater 


part of & minute, the assumption that zissmall, 


mm 
(8 (ke + 4o?) } 
may be regarded as quite reasonable. 
Hence (= J (er) Ale + A PS At, 
0—X J (x) [Bye M + Boe! + pesti, 
Jjkr 


* 722K (Aet + Aet + A etl, 


T d = > 
We may suppose that 
JI (ca) O. Thus y 
involving the various 
that for any roots x, 


Jkr 
: Bie + B eàt + B erst}. 


when r—a the gas is at rest. Hence 
and 4 may be represented as series 
roots of J,(x«a) 20. Initially y= w, so 


Se NER SN 
“A, = Jo (Kn). 
Again, $(r) is zero initially, 
PA ~,B, = 0. 
Again, p! 2 — XJq(«r) 1 PM + Ba + 154 ; 
A, A2 3 
p'=0. 


MUNI 


Initially 


1 
Hence to determine the A's and B's corresponding to any 
root x we have 


pU. 
Poux a. 
ree . 
l 0 


A, À, A, VK Ka 
By elimination we get | 
B, , 4e (A, — A;) 
^ g Jo(xa) {A (Az? = Ag?) + Ag(Ag? 7 AD) HAA” - Agr 
and symmetrical expressions for B, and B. Let B and + zy 


be the real and imaginary parts of A, and A. Then to our 
order of approximation, l 


ZA - Ag) = - 21), 
and hence - ls zs 


B, l f _ 4w? ! 
^ 5 Jaka) J 


AQ A, A o 


402] Sul 1^, 18 
Hence .— u -e p. 
d J (Ka) i ty 


where T refers to all roots of J,(xa) O except x=0. Hence 
P — Gol. E 
Now, 


2 = 
Cos yt + a BP ‘ain Bt p 


9 PN 2\ 
A m Ta — e 
(K 20 + 4w”) 


jee ate) ` 


If ic is great compared with w? 
we get À= -4 474 
Kee 
6 , 2002 
6 2 — aoe ER ae 
If, on the other hand, w° is great compared with xc, 


1. 2420 
1 ME S 2? 
7 „ 1 xe 
2 EU. p ovS 


Thus in both cases A, and B are negative and so p! finally 
converges to zero. A, and B rapidly increase numerically for 
the higher roots, so that except at the very outset the first 
terms of the series represent with great accuracy the whole 


1 
effect. sl for any term is initially a©B,A, which is zero. 


dip! Nv 4 . . . 
— & „ „ Which is negative for the first root, 
dt Jo(«a) 


positive for the second, and so on. 


Multiplying by the corresponding factor -J (xr) we find 
that the first term of the series begins by increasing where 
Joxr is + and by decreasing where Joer is negative and the 
successive terms are alternately + and —. So far as time is 
concerned they rapidly rise to a numerical maximum and 
then decrease as time goes on, but the higher terms decrease 
most rapidly. Thus p! begins on the whole to increase 
rapidly to à maximum and then decrease where J,(x,r) is 
positive, and the reverse takes place where J,(x,r) is negative. 
Thus we see that in the vicinity of axis p! begins to increase, 
and this holds up to the point. a. 
sign, and between this point and r = a p! begins by diminishing. 
As time goes on, the gas gradually regains its original 
distribution of uniform density. 


(To be concluded.) 


w 


Here (Jo(«,r) changes 
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THE NEW JOHNSON AND PHILLIPS METER. 


There are very few different forms of electricity meter on 
the English market, and yet instruments of this class must 
have an enormous sale, as, according to present practice, 
every consumer connected to the public supply mains is 
provided with at least one of them. The introduction of a 
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FId. 1.—Action of Pendulum Contact. 
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new meter is, therefore, a by no means unimportant event, 
In this case it is the more interesting, as Messrs. Johnson and 
Phillips have already tried their hand at meter manufacture. 
In their former effort they succeeded, in conjunction with Prof. 
Perry, in producing an instrument of the motor type, whose 
design was most ingenious, and which seemed at the time 
calculated to fulfil all the demands likely to be made 
on it by central station engineers or their consumers; 
but, unfortunately for the firm, after a long and most 
interesting patent action, the meter was declared to be 
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20 4e | ep | " e| twelfth of the whole time, so that the average 
Mm A^ fu 4 loss of power due to this source, the makers 
h AMPERES assert, does not amount to more than a 


watt. 

We next come to the ammeter part of the 
instrument. ‘This is on the coil and plunger 
principle, the plunger being a fine iron wire 
0:013in. in diameter and 2in. long, weighing 
0:65 grain. It is suspended on the ammeter 
spindle, a small distance within the coil, and is 
drawn into the solenoid against the tension of 
two non-magnetic springs, one considerably 
weaker than the other, this arrangement being 
for the object of equalising the deflection over 
the whole range of current. 

The integrations are made at half-minute 
intervals in a manner which will be best 
understood by a reference to Fig. 4. The 
crank C is fixed at the end ofa spindle carrying 
a ratchet wheel, which is revolved by the 
action of the pendulum once in every 30 
seconds. ‘The lever B is weighted at the left- 
hand end, and normally presses lightly on a pin 
at the end of the crank, so that, as the latter 
rotates, the end of this lever rises with it. 
As soon as the crank pin has reached a certain 
position (controlled by the current, as will be 
seen presently) it is prevented from rising 
further, but is subsequently carried down by 
the crank pin during the latter part of its 
revolution. Thus the lever B is continuously 
rocking up and down, and during its 
return stroke the pawl upon it rotates 
the aluminium wheel A, connected to the 
counting train. This wheel is not toothed, 
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an infringement of the Hookham meter patents, a — 
both instruments being of the motor type with F 
mercury commutation and Foucault brakes. 
Messrs. Johnson and Phillips’ new meter is not 
‘of the motor type. The integrating system has 
been adopted. In general principle it may be 
said to be an electrically driven clock, actuating 
the counting mechanism through a gear whose 
ratio is controlled by the current (or power) 
passing to the lamps. Figs. 2 and 3 are front 
and back views respectively of the meter minus 
its case. Fig. lisa series of diagrams showing 
‘the contact arrangements for driving the pen- 
. dulum electrically, and Fig. 4 shows in detail 
. how the ammeter part of the mechanism controls 
the action between the pendulum and the 
counting train. The arrangement for driving 
is new, we believe. The pendulum does not 
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get an impulse each stroke, but only when its — — ÁN — = — To o o A — 
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So long as the swing exceeds the normal, the 
.Steel toggle fixed to the pendulum rod, as seen dele 
in Fig. 1, clears the end of a small notched Qi i RTI mm | 
block fixed to the upper one of two contact Ab | IM I 
springs. This is shown in position 4 in the DM II 00 | 
l e. If, however, the toggle fails to clcar 0 HAA 
the end of the block, the action takes place as e | 
. Shown in positions 1 and 2, and the contact B5 NS A 7 li "N 10 ́⁵F＋ 
spring is depressed. This closes the circuit of Ee—-. 0 | I NIA 
an electromagnet connected across the supply | — -~N J ANM | 
terminals (clearly seen in Fig. 2), and a new | — N M N 
' impulse is given to the pendulum. The electro- * NY NI jh A 
. magnet has a high resistance, and, as has been ES. ——^ N — = 
seen, is only intermittent in its action, acting, Es = — 
as a matter of fact, only for one-tenth or one- 
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Fis, 3.—Back View of the Johnson and Phillips Meter. 
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‘but has a smooth edge, and the pawl is in the shape 
of a fine prong set at a sharp angle. The manner in which 
‘the position of the lever B is controlled by the current is 
extremely simple. B has an extension D bent at right 
angles at the upper end, and this rests against the ammeter 
pointer when the pointer is at 0, as shown in the full lines of 
the figure. The lever B cannot rise at all, and consequently 
remains in its zero position and does not actuate the counting 
train. But so soon as the pointer moves to the left, B is 
permitted to rise somewhat, following the crank pin, and it 
continues to rise until D is again stopped by the pointer. 
Thus the angle through which B moves each half minute is 
controlled by the current flowing through the meter at the 
time, and as the left-hand side of the lever is carried down to 
its initial position, its motion is in each case accurately 
imparted to the counting train through the wheel A. A 
clamping device, not shown in the sketch, holds the ammeter 
pointer fast while the crank C is rising, so that the weight of 
lever BD may not move it from its position. Once every 
half minute, while the lever BD is at the zero position, the 
pointer is released, so that its deflection may follow variations 
in the current. i 
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Fie. 4.—Integrating Mechanism. 


A scale of amperes is provided so that the consumer can 
always observe the rate of his consumption. The counter dials 


are arranged to indicate one Board of Trade unit for each 
complete revolution of the large pointer on small meters, and 


10 units on meters with a capacity of over 150 amperes. In 
all cases the small dials read directly in Board of Trade units. 
The loss in the main coil is, according to the makers’ figures, 
only about 0:08 per cent., a figure almost too good to be true, 
and the starting current, we are informed, is 1/200th of the 
maximum current for which the meter is designed. An 
accuracy of 1 per cent. at every part of the range is guaranteed. 
The external dimensions of the meter are 14in. by 10in., by 
Gin. deep. 


. Training School for the U.S. Signal Corps.—A school is to 
be established at Fort Meyer, says the Electrical World, 
for the instruction of men of the Signal Corps for, and 
experimental work in connection with new inventions. The 
school will be opened about October Ist. Included in the 
equipment are three automobiles. Two of these machines will 
be used in connection with wireless telegraphy. Each will 
be equipped with a complete set of instruments, and they will 
be sent to different parts of the country to conduct experi- 
ments under all conditions. The third automobile will be 
used for general transportation purposes. The school will 
accommodate at least 100 men, and they will be put through 
& course of training in the duties required of them, and 
especially in the practical working of electricity and telegraphy. 


— — — 


THE LONDON COUNTY COUNCIL AND ELECTRIC 
TRACTION. 


The following is the full text of a report by Prof. A. B. W. 
Kennedy, to the Highways Committee of the London County 
Council on mechanical traction on tramways: (a) As to the 
best system or systems of mechanical traction, other than 
steam or cable, for adoption on the tramways, (6) where, or 
under what conditions, an experimental line could best be 
introduced to initiate such system or systems, and (c) generally 
on the whole subject.* 

I should like to say, in commencing, that in view of the enormous import. 
ance of this matter to London and the very great complexity of the 
problem as applied to London, and in view also of the very rapid extension 
in the use of mechanical traction which has taken place during the last few 
years on the Continent and in America, I have thought it desirable, before 
reporting to you, to make special visits to those cities both in Europe and 
in America in which there now exist traction systems having special 
interest, or containing features which seemed possibly or probably to be of 
value, in connection with the special problem of mechanical traction in 
London. I have very great pleasure in acknowledging that during these 
visits made on your behalf I have received most valuable information and 
courteous help on all bands from engineers, tramway officials and manu- 
facturers, for which I am greatly indebted. 

I do not propose to describe in detail any of the visits which I have 
mentioned, but will confine myself solely to dealing with the matter as it 
affects London, and as it has been referred to me, If your committee 
wish to have before them detailed descriptions of systems used elsewhere, 
I shall be very glad to add them to this report at any time, but these are 
probably the less wanted, as very excellent descriptions of some of the 
most important works have recently been placed before your Council in 
the illustrated report drawn up by one of their members, Mr. J. Allen 
Baker. 

(a) As the use of steam and cable for the trams is specifically excluded 
from the reference to me, there remain only, as systems of mechanical 
traction, the use of gas or compressed air or of electricity. 

As to the two first, if they could be successfully carried out on a large 
scale they would certainly have the advantage that the cars would be self- 
contained and independent of each other or of any overhead or under- 
ground work. Any breakdown would, therefore, be that of one car only, 
aud would not affect the general system. I consider that this is a real 
and great advantage, and an advantage quite sufficient to outweigh 
smaller drawbacks if the systems in question were in other 
sufficient and satisfactory. Unfortunately, however, neither of them has 
yet attained sufficient success to warrant me in recommending their use 
on London tramways in the present state of the engineering problems 
connected with them. The cars to be used in London must be so 
and heavy, and the power required in each so considerable, that the use of 
reciprocating engines (whether gas or compressed air) of sufficient. power 
&s motors is accompanied by many difficulties ; in fact I do not think that 
really suitable engines for this particular purpose have yet been designed. 
On a small scale gas trams are running with considerable economy in the 
north of England, where I have examined them, and compressed air tram 
cars are going to be tried for a portion of the cross-town traffic in New 
York. I had the advantage of seeing these last cars during my visit to 
America, but they were not at the time in actual work. 

Further, as to the use of gas or compressed air, I think I need only 
point out that if during the time occupied by the construction and 
running of your experimental line such &dvances should be made in the 
matter of gas or air engines as to render it advisable to consider this 
matter further, tramcars so propelled could quite easily be worked along 
with others on your lines in case circumstances arose which rendered such 
trials in any respect desirable, 

As to the use of electricity, there are, as you know, various systems 
possible and in use. These are— 

1. The ordinary overhead system, in which the current is carried from 
an overhead wire to the motor, and returned by the rails themselves to 
the station. 

2. The underground conduit or alot system, in which (with the exception 
of one type) both conductors are insulated and are carried in a conduit 
underground from which the current is transferred to the motor in the 
car by means of a plough working in a slot in the roadway. 

3. Various underground surface contact systems in which no slot is used. 

4. Systems using batteries as a sole means of propulsion, or batteries in 
combination with overhead conductors. 

Taking the above possibilities in electric traction in the order in which 
I have mentioned them, the overhead system is, of course, by far the most 
used. Its great advantage is that it does not require any special inter- 
ference with the roadway beyond that necessary for laying the lines of the 
tramways in any caset ; and, further, that more experience has been 
obtained in connection with this than in connection with any other system. 
When carried out as roughly as it has frequently been carried out in 
America, its cost is very much less than that of any underground system. 
Carried out, as it is necessary to carry out such a system in this country, 
the difference in cost is not nearly so great. This difference will always, 


* The reception of the report by the Highways Committee, and the 
debate on it by the Council, were duly reported in our issues of July 28th 
and August 4th, pp. 501 and 555 respectively. 

f In this country the feeders would, of course, be laid underground, but 
these do not require any such depth of excavation as to be seriously 
inconvenient. | 
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however, be coneiderable in cases where there are a great many pipes 
below the road near the surface which have to be shifted or otherwise 
dealt with. For this reason the overhead system has naturally commended 
itself to private tramway companies, and also to municipalities in compara- 
tively small towns where the traffic could not be expected to be sufticiently 
large to pay on an increased capital. The overhead system is capable of 
giving any reasonable amount of power and any required speed of cara. 

In straight roads or streets its disadvantages are at a minimum, the most 
obvious being the line or lines of poles (in London s'reeta there would 
generally have to be a line on each side of the road), with the span wires 
connecting them, the trolley wires, &, these being at a height of some- 
thing like 20ft. from the road. Apart altogether from the much vexed 
question of appearance — as to whlch there is so great a difference of opinion 
— cannot help doubting whether any system of overhead wires can really 
be regarded as likely to prove a permanent and final solution of the trac- 
tion problem in a great city like London. But leaving aside this general 
question, I have to point out that at crossings and street junctions (of 
which there are an enormous number in the tramway systems of London) 
the trolley system is invevitably accompanied by such a metallic network 
overhead as in my opinion to put it altogether out of the question in busy 
London streets. If any private company asked permission from a com- 
mittee of the London County Council to erect at any one of a dozen junc- 
tions which are shown on the tramways map, such arrangement of poles, 
span wires, stays, guys, conductors, &c., as are necessary with an overhead 
rystem, and as are to be seen in certain cities, I feel certain that the 
proposal would be met by an absolute and unconditional negative. So far 
as my own opinion is concerned, I do not think that it would be advisable, 
or even permissible, to use such a system in such places as I have mentioned. 
This difficulty affecta nearly all the tramways north of the Tbames, and it 
affects the South London tramways over an area roughly about two miles 
wide, and parallel to the course of the Thames, between Deptford Reach 
and Chelsea Reach. 

South of the Thames and of the limits which I have just mentioned, 
long lines of trams radiate into suburban or semi-rural districts, theae 
lines being mostly straight, along broad roads and free from junctions. In 
such cases the ditadvantages of the overhead system are at à minimum, 
and its comparative advantages are greatest, As I shall have occasion to 
point out later on, there is no engineering difficulty whatever in using a 
mixed tramway system, i. c., partly underground and partly overhead. 
Whether this is worth while in the case of London is no doubt a matter 
for very serious consideration, and one which must be to a considerable 
extent decided by the nature of the roads along which the trams are to 
run and the details of the systems proposed. 

I should point out that in any caae the overhead system must practically 
use the rails as return conductor, and must, therefore, be an earthed system. 

(2) The underground conduit or slot system is the only one now used 
in New York and is partly used also in Washington, in Buda- Pest, in 
Berlin, in Paris, &c. It is now 12 years since it was first tried in Buda- 
Pest. The system adopted there was in certain respects tentative and is 
in certain important points quite unsuitable for London. Nevertheless, 
this original system, which is one of the earliest constructed of electric 
lines any where, has worked well and economically ever since its construc- 
tion, and quite lately it has been much extended, both by the original 
company and by a second company following the example of the firat one, 
but with such improvements as later experience has suggested. The 
Ainerican experience in the slot system is more recent, and the results 
there bave also been thoroughly satisfactory. Iam glad, therefore, to be 
able to say, as the result of my examination of the present state 
of underground electric trams, that the laying out and working 
of lines on a slot system has already been carried out success- 
fully on a very large scale. Moreover, it must be said that this 
success has been obtained in spite of a most singularly persistent 
and not very easily understood opposition. As a matter of fact the cost of 
power on the two systems (and, what is of equal importance, the cost of 
maintenance) is practically the same. The drawback of the underground 
or conduit system is that it certainly costs more per mile of line than the 
overhead systems. The chief engineer of one of the principal companies 
using both systems gave me as bis experience that where the overhead 
system had to be provided with underground feeders and with such hand- 
some poles and other appurtenances as would meet the approval of his 
municipality, the actual difference in cost between the two systems was 
very inconsiderable. And I have no doubt that the difference has been in 
the past, for various reasons, very greatly exaggerated. At the eame time, 
however, in addition to the actual increase of capital expenditure due to 
the system itself, there must be in a place like London very considerable 
additional expenditure in many places due to difficulties caused by gas and 
water pipes, &c., which will have to be lowered, or shifted, or replaced. I 
: have no doubt therefore that it is right at this stage to anticipate that any 
underground system will cost considerably more per mile of line than even 
a firat class overhead line. I will deal further with this question later on, 
but here need only point out that the actual amount of the difference in 
cost will depend on the amount of care given to the details of the design 
and construction of the underground conduit, in special reference to the 
particular circumstances and conditions of the London streets. 

As to the conduit system itself there are two chief types in use. In one, 
one of the runniog-rails is made double, and the slot for the plough is 
carried down between its two halves, so that the running rail itself lies 
directly above the conduit carrying the conductors. In another system 
the conduit lies in the middle between the rails, and the slot rail is there- 
fore in the middle between the running rails, and is entirely separate from 
them. Inthe original Buda-Pest system the slot was about 14 inches 
wide, and even now in Brussels the slot is about 14 inches wide, and of 
still greater width at the points. Such an arrangement would no doubt 
be quite inadmissible in this country, and I must say that it appeared to 
me in some cases dangerous. In New York, Washington, Paris, and other 


places where the centre elot is used it is only about jin. wide—a breadth 
which is not the slightest hindrance or danger to any traffic.“ 

The conduit system has insulated conductors throughout, that is to say, 
it does not use the rails or earth as a return. I think this is undoubtedly 
an advantage so far as it goes, as it obviates as completely as in the case 
of electric light companies, the possibility of electrolysis due to leakage 
currents, and the disturbance of telegraphs or telephones. The concrete 
below the central conduit is generally from 2ft. to 2ft. Sin. below the road 
surface. Unless large pipes occur within this depth there will not be 
much trouble ; it is only with Jarge pipes occurring nearer to the surface 
than this that serious trouble is found. I think, however, that it is 
possible by careful design. somewhat to reduce the depth of the conduit, 
and so reduce the trouble and expense due to this cause. 

(5) In surface contact systems there ia no surface slot rail, but a series 
of studs or buttons, or a continuous solid ceutre rail (divided electrically 
into sections), whose upper level is somewhat above that of the roadway 
between the running rails. These studs or rail sections become alive only 
when the car is actually passing over them and when they are rubbed by 
a skate or brush carried by snd underneath the car itself. Iu these 
aystems the return current is carried back by the rails exactly as in the 
ordinary overhead system, so that they have not the advantage of an 
insulated return. I have examined the working of a number of surface 
contact systems, some running on a commercial scale, some only experi- 
mentally. As compared with overhead lines they have, of course, the 
advantage of doing away with all poles, wires, &c., above ground. As com- 
pared with the conduit system, they are in general cheaper, f certainly in 
cases where the conduit system requires the removal of pipes under the 
roadway, for the surface contact system necessitates comparatively little 
excavation. The studs or buttons do not at all seem to be in the way of 
ordinary traffic, although I think that the raised centre rail, which has 
been proposed iu several cases might probably be found inconvenient. In 
most of the contact systems, however, a serious disadvantage—a dis- 
advantage especially in our moist climate —is the fact that the working of. 
the system depends upon the permanence of a very large number (from 
500 to 1,509 per mile of single line) of coils of fine wire placed iu switch- 
boxes or in separate chambera underground, along or beside the line. I 
bave been most anxious not to attach an exaggerated importauce to this 
point, but, after full consideration, I must say that until it is experi- 
mentally demonstrated that these coila will remain permanentiy in good 
order and well insulated under the conditions of ordinary road traffic in 
our own country, they appear to me to constitute a serious drawback to 
the systems in question. 

I must add, however, that there is a class of contact systems differing. 
from those I have just mentioned in having electro magnetic coils only 
upon the cars and not underground at all. Such coils are very few in 
number, and the failure of any of them would cause the failure of a 
car only, and not of a section of line, while they are much more accessible. 
and readily tested and examined than coils placed permanently under- 
ground. No large experience has yet been gained in conneetion with such 
a contact system as I have just mentioned, but the experience so far as it 
has gone bas been favourable, aud it appears probable that a system based 
on this principle may be carried out successfully even under English 
climatic conditions. A good deal, however, has still to be done in order to 
work any such systein into a form suitable for use under the conditions of 
London traffic. Equally with the other contact systems, there would in 
this case be a return by the rails. 

(4) Batteries of ac:umulators are used sometimes as the sole means 
of propulsion (in which case the battery is removable, and is taken 
out of the car after a certain length of journey and replaced by. 
another), or as part of a combined systen, where the batteries are charged 
from the overhead portions of the line as the car is running upon them. In 
the latter case the batteries are never taken out of the car except for the. 
purpose of overhauling. A battery car has the advantage that it may be 
made self-contained, sv that a breakdown would be that of the car itself 
and nothing more, The batteries add, however, very greatly to the weight 
of the car (from 24 to 44 tons), their maintenance is very considerable in 
most cages, and at the best they are practically only suitable for use on 
level lines as in Hauover or in Ghent, in which latter place especially their 
use appears to bave been attended with great economy, although, of course, 
it is only upon at mall scale. As with gas and compressed air, it will be 
possible for you at any time later to give a trial to à battery car or carson 
your experimental linea if it seems desirable to do sc, but I do not advise 
you at present to enter into any experiments yourselves in connection with 
this system of traction. 

In concluding this section of my report, I have to aay, after examining 
very mauy overhead and underground lines in large cities, and especially 
after seeing the two systems frequentiy side by side in the same city, that 
the general convenience of baving the roadway absolutely clear of all 
overhead obstructions, especially at important street junctions, seems to 
me so great that even if the extra cost were much more than it is actually 
likely to be, I think that the London County Council ought to adopt, 
over all the central parts of their lines, an underground system— that is to 
say, a system in which overhead wires are entirely dispensed with. As to 
the much vexed wsthetic part of the question, I do not wish to say any- 
thing. But I fecl certain that in such a large and wealthy city as London, 
a city where the tramway traffic will be enormous, and especially a city 
where the tramways are actually in the hands of the municipality, any 


* As to this I may mention that in Edinburgh, where a cable line is 
being laid, and where there is, therefore, a centre slot rail along the track 
with a slot gin. wide, the surface of this slot rail is the favourite line for 
bicycle riders to follow, as being the smoothest and best part of the street. 

f But this would certainly not be the case in several of the systems I 
have actually examined, unless the conduit were made disproportionately 
expensive on account of the removal of pipes. ; 
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much overhead arrangements as are inevitable at such places as I have 
indicated would never be tolerated as more than a makeshift. I believe 
that if for the sake of saving in the firat cost they were to be adopted in 
London at “present, there would before many years be a peremptory 
demand that they should be pulled down altogether and replaced by 
something free from their obvious drawbacks. 

As to section (b) of the reference, I am very glad to understand that 
the Highways Committee propose to apply mechanical traction in the 
first instance to an experimental line. That is, as I understand, that they 
propose in the firat instance to apply mechanical traction to only a certain 
detached section of their whole network in order to gain such experience 
in the special conditions of London traffic as may guide them in completing 
their scheme later on. Such a section or experimental line should be of 
sufficient length to be in itself a paying concern, and therefore it should 
be on a well-frequented route. It ought also to be on a route containing 
good examples of any such surface difficulties (I do not refer to under- 
ground pipes) as may be expected to occur in other parts of London. A 
total length of five or six miles would be aufficient—a much smaller 
length would hard! be desirable. I find from the drawings kindly sent 
me by Mr. Gunyon that the line originally proposed for this purpose is 
already the site of three 30-inch water mains at no very great depth below 
ground, otherwise the lice proposed was in every way suitable. I think, 
however, that it would be a pity at this stage of the work to deal with a 
portion of road offering such special extraneous difficulties as this particular 
road appears to offer. If, therefore, Mr. Baker can, from the point of view 
of traffic ganerally, suggest some other line, I believe it would be advisable 
to adopt it, supposing always that it is not found as difficult to deal with 
as the first one. 

In view of the fact that the County Council have already sanctioned 
the proposal of & private company to bring a portion of their overhead 
lines within the county of London, aud that this overhead line appears to 
be in the hands of excellent contractors, and will be subject to the 
approval of the Council's engineer, and always accessible for examination 
by members of your Committee, I do not think it will be worth while to 
fit up any portion of whatever line is chosen for experiment witb overhead 
conductors. I have, therefore, to recommend to you that a scheme be 
worked out for fitting up such & line as I bave just mentioned with a 
conduit system having both conductors insulated. The details of this 
system will, of course, require very careful working out before tenders are 
obtained. On such a length of line as that proposed it will be found quite 
possible—if on going into details it is also found desirable—to try more 
than one arrangement, so as to determine the best for final use. On the 
same line there could also be tried—if in the progress of the work it 
seemed desirable—a contact system based on the principle which I have 
mentioned above. 

I have already pointed out that on any experimental line constructed by 
the Council self-contained cars of any type (gas, compressed air or battery) 
could be tested if it seemed desirable to the Council to allow such experi- 
ments to be made. 

The total power required to work the cars upon such a section of line as 
I have suggested depends, of courae, upon the number and weight of the 
cars. Assuming, however, that the line is six miles in length and that 
there is a two minutes’ service of heavy cars during the busiest parts of 
the day running with a maximum speed not exeeeding 10 or 12 miles an 
hour, you would require to provide something like 2,000 H.P. for the work. 
I fear that it is hardy possible for you to buy continuous current to this 
amount from any of the private companies supplying electrical energy on 
the south of the Thames, or at all events to buy it at any cost approaching 
that at which you could supply yourselves from a station of your own. 
This is especially the case, as while any such arrangement could only be of 
a temporary character, it would entail upon the company supplying the 
energy the purchase of a large amount of special machinery. I think, 
therefore, that it would bs most advisable and economical for you to have 
the plant designed and specified especially in such a way as to forma part of 
the complete scheme which you will be carrying out Jater on. And if 
possible it should be put down on a site which should be the site of one of 
your permanent power stations, so that it might not have to be removed 
later on. I quite recognise, however, that it may not be possible to make 
sure of obtaining this last condition, in which case it must be made certain 
that the whole of the plant can without more than reasonable incon- 
venience be shifted into its permanent position later on. 

I think I need not point out to you that the questions of the type and 
weight of the cara, and especially of the speed of running, must be dealt 
with and settled as soon as possible, as upon these points depend so very 
much the whole electric equipment of the liue. 

(c) In concluaion, as to the whole matter of mechanical traction in 
London, I have to say that it is necessary to remember that the conditions 
of working in London are and will always be very different from those 
which exist either on the Continent or in America. In some respects the 
differences will make our working easier, in others more difficult. In 
particular I should think that it was improbable that the Couuty Council 
or the police authorities would permit any such speeds to be reached as 
are quite common elsewhere. I am afraid that it must be admitted that 
the high speeds which I have found common in very many cities, and 
which are certainly popular with the people, have been and continue to be 
the cause of very numerous accidents of a kind which would be considered 
in this country most serious, and which would, in fact, b2 sufficient if they 
occurred here to result in the immediate prohibition of the fast running 
to whith they are apparently due. The rough arrangements of wooden 
posts and overhead feeders, which are still visible in the streets in many 
places, would be also impossible here. The breadth of elot also which is 
used on the Continent would rightly be considered here as inadmissible, if 
not dangerous, to traffic. 

In respect also to the amount of the tramway traffic, I wish I could 
anticipate that it should be gs large in proportion as the traffic obtained 


elsewhere. I have examined, for example, the traffic on 37 of the largest 
American lines for which statistics are published, and I find that on the 
average the tramways of these 37 towns carry their whole population in 
less than six days, and in the cases of large cities such as Boston, New 
York, Miuneapolis, Troy, &c., a number of passengers equal to the whole 
population is actually carried by the tramways in less than three days. 
This is the more surprising when one remembers that the travelling in an 
American tramcar is one of the most uncomfortable experiences possible, 
the car being at all busy hours of the day crammed with people standing 
up, a8 well as those seated in what we consider a legitimate manner. But 
although it can hardly be expected that the trams of the London County 
Council shall, for a long time to come, carry two million passengers per 
diem, it is yet a matter of, I believe, universal experience in this country 
so far, that a change from horse cars to the greater speed and comfort of 
mechanically- worked cara is always accompanied by a very large increase 
in traffic. 

I understand that at present even with your horse tramcars the 
difference between receipts and expenses amounts to something like 34d. 
per car mile. With mechanical traction your expenses will certaiuly be 
diminished, and your receipts will be largely increased, unless you balance 
the greater number of passengers by a very large reduction in average fares, 
as I presume before long you would wish to do. 

It has not been possible, in the time at my disposal, to make accurate 
estimates of cost, but I may put before you a few approximate figures as 
some indication to your Committee of what the whole matter means. The 
present length of tram linein London may be taken roughly as equivalent 
to 200 miles of single track. On this 200 miles, when working electrically, 
you might probably have soinething like 500 cars running, and these cars 
might make not very far from 20,000,000 car miles per annum. Taking 
the cost of the lines, cars and power stations, merely for the sake of 
assuming some figure, at £15,000 per mile of single track, the total value 
of the whole tramway system would be £3,000,000 sterling, on which, 
therefore, £150,000 roughly would be necessary to provide interest and 
sinking fund. This you will see amounts to 1'8d. per car mile, or just 
about one-half the present difference between: your working expenses and 
receipts. I hope, therefore, that the committee will find themselves able 
to oelieve that the enterprise in which they are about to embark is one 
which will not only be for the benefit of Londoners generally, but one also 
which will pay its way, and on which, therefore, there would seem to be 
no reason for grudging such expenditure as to make the whole scheme one 
of a kind suitable for and worthy of the greatest city in the world. I think 
it is worth while to emphasiee this point because of what I conceive t» 
have been undue emphasis which has been sometimes laid during the last 
few years on the additional capital expenditure necessary for a conduit line 
as compared with an overhead system. While admitting to the fullest 
extent that for a company, whose first business is to earn dividends for ita 
shareholders, the overhead system will appear the most advisable, and 
whilst admitting also that for small towns where the traffic cannot be 
anything like as much as, and where the expenditure may be propor- 
tionately much larger than :n London, it may be desirable on public 
grounds to limit the expenditure to the lowest possibleamount, yet, in the 
case of London itself, I suomit that these considerations have not such 
weight. Each £1,000 per mile of additional capital cost would (on the 
basis of the traffic which I have just mentioned) carry with it capital 
charges amounting to about Ath of a penny per car mile, from which figure 
the additional charges corresponding to any probable increase of capital 
cost per mile can be at once estimated. I do not think they should be such 
as to prevent you from carrying out an underground system, which would, 
I believe, be permanently satisfactory to Londoners and worthy of the city 
and its governing body. 

I should add finally that if it should be decided to carry out the long 
extensions to the south of London on an overhead system, there is no 
difficulty in arranging the cara so that they can run from underground to 
overhead and vice versd, either with no stoppage at all at the point of 
change, or with a stoppage of only a few seconds. 


-— 


THE TELEGRAPH ACT, 1899. 


The following is the complete text of the Act to make 
further provision for the improvement of telephonic com- 
munication, and otherwise with respect to telegraphs ” 
(62 & 68 Vict., c. 88), in its final form :— 


1. The Treasury may, without prejudice to the exercise of any powers 
previously given for the like purpose, issue out of the Consolidated Fund 
or the growing produce thereof such sums not exceeding in the whole the 
sum of two million pounds, &s may be required by the Postmaster-General 
for the purpose of the Telegraph Acts, 1865 to 1897, according to estimates 
approved by the Treasury, and sub-sections two and three of section one 
of the Telegraph Act, 1892 (55 & 56 Vict. c. 59) (which relate to the mode 
in which money may be raised), shall apply with re:pect to the sum so 
authorised to be issued. 

2.—/1) Where the council of a borough or an urban district are licensed 
by the Postmaster General to provide a system of public telephonic com- 
munication, they may defray the expenses of exercising the powers con- 
ferred by the licence in the case of a borough out of the borough fund or 
borough rate, and in the case of an urban district not a borough out of the 
rate out of which the general expenses of the Council in the execution of 
the Public Health Acts are defrayed, and may borrow money for the 
purpose in accordance with the Public Health Acts; but in the case of a 
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borough any money 80 borrowed shall be borrowed on the security of the 
borough fund or borough rate; and the Council may, subject to the 
provisions of the Telegraph Acts, 1865 to 1897, and of the licence, exercise 
their powera under the licence throughout the area for which it is granted, 
although part of that area may be outside the borough or urban district. 

(2) 1n the application of this Act to Scotland a royal or parliamentary 
burgh shall be substituted for a borough, and a police burgh for an urban 
district, and the town council or commissioners thereof, as the case may 
be, for the council of a borough or urban district, and for the borough 
fund or borough rate, or the rate out of which the general expenses of an 
urban district council in the execution of the Public Health Acts are 
defrayed, there shall be substituted the police or the burgh general assess- 
ment, or, where there is no assessment so named, au assessment under any 
head of the burgh assessments or city rate under any local Act payable by 
occupiers only; and the town council or commissioners, as the case may 
be, may, with the consent of the Secretary for Scotland, oorrow for the 
purposes of this Act on the security of that assessment or rate, but 
subject to the conditions for the repayment of loans prescribed by the 
Pubic Health (Scotland) Act, 1897 (60 & 61 Vict., c. 38). 

(5) In Ireland expenses incurred for the purpose of this section may be 
defrayed as expenses incurred in the execution of the Public Health 
(Ireland) Acts, 1878 to 1896, for sanitary purposes, and money may bs 
borrowed accordingly. 

5.—(1) Where an existing company have before the passing of this Act, 
under a licence from the Postmaster-General, provided a system of public 
telephonic communication in any exchange area, and it is proposed to grant 
a new licence toa local authority or to another company to provide public 
telephonic communication in the same exchange area, or any part thereof, 
thez, if the existing company consent to it being made a condition of their 
licence— 

(a) that they will not give favour or preference to any peraon 
whomsoever within the area specified in the new licence, and will 
not, within that are, as a condition of giving a service, require 
from any person the grant of any facility except for the purpose of 
supplying telephonic communication to that person ; and 

(5) that their charges shall not, within the area specified in the 
new licence, exceed the maximum rates or fall below the minimum 
rates authorised in that behalf by the Postmaster-General within 
that area, 

it shall be & condition of the grant of the new licence that where it is 
proved to the satisfaction of the Postmaster-General that the existing 
company have incurred or contracted to incur, in the area specified in the 
new licence, material expenditure in laying down underground wires, and 
have by agreement with any local authority within that area acquired 
powers for that purpose, those powera sball continue for the period 
specified in the new licence for the duration thereof, but, subject as afore- 
eaid, on the terms and conditions specified in the agreement (including 
auy provisions thereof for determination on breach of covenant), except 
so far as they may be varied by any subsequent agreement with the local 
authority. 

(2) Where an existing company is, at the passing of this Act, under a 
licence from the Postmaster-General supplying public telephonic com- 
munication in any exchange area, a licence to provide a system of public 
telephonic communication within the eame area, or any part thereof, shall 
not be granted by the Postmaster-General to any person or body other than 
the council of a borough or urban district, unless it is shown to the satis- 
faction of the Postmaster-General that the application for the licence is 
approved by the council of each borough or urban district within which it 
is proposed by the application to establish a telephonic exchange. 

(3) An existing company shall not, without the consent of the Post- 
master-General given after the passing of this Act in each case, open an 
exchange in any exchange area in which they had not, before the passing of 
this Act, established an effective exchange. 

(4) Where a local authority or à new company, under a licence from the 
Postmaster-General, provides a system of public telephonic communication 
in the whole or any part of an exchange area ia competition with an 
existing company licensed by the Postmaster-General before the passing 
of this Act, then, if the existing company consent to it being made a 
condition of their licence— 

(a) that they will not give favour or preference to any person 
whomsoever within the whole of the exchange area in question, 
and will not, within that exchange area as & condition of giving & 
service, require from any person the grant of any facility except for 
the purpose of supplying telephonic communication to that person ; 
and 

(L) that their charges shall not within the whole of the exchange 
area in question exceed the maximum rates and (where the company 
are empowered by agreement with the local authority to lay 
underground wires) shall not fall below the minimum rates authorised 
in that behalf by the Postmaster-General within the area specified in 
the new licence, 

the licence of the existing company shall within the whole of the exchange 
area in question be extended, and continue for the period specified in the 
new licence of the local authority or new company for the duration of 
such new licence, but, except a3 varied by this Act, the provisions of the 
licence of the existing company (including any provisions thereof for 
determination on breach of covenant) shall remain in force. 

(5) If the licence of an existing company ie, under the provisions of this 
section, extended in respect of any exchange area for & period of not less 
than eight years beyond the term existing at the passing of this Act, the 
company shall, at the request of any other licensee of the Postmaster- 
General providing public telephonic communication in the whole or any 
pert of that exchange area, and under such circumstances and on such 
terms and conitions as may, within six months from the passing of this 
Act, be prescribed by an order of the Postmaster-General, made with the 


approval of the Treasury, afford all proper facilities for the transmission of 
telephonic messages between persons using the system of the company 
(either in the whole or in part of the exchange area, as the Postmaster- 
General may pre:cribe) and persons using the system of such other 
licensee, provided that the licensee so requiring inter-communication shall 
in any such case afford similar facilities. 

(6) For the purposes of this section the expression “exchange area 
means an exchange area as defined by any agreement made by an existing 
company with the Postmaster-General before the passing of this Act. 

4. This Act may be cited as the Telegraph Act, 1899, and may be eited 
with the Telegraph Act, 1863 to 1897. 


LEGAL INTELLIGENCE. 


Castner-Kellner Alkali Co. (Limited) v.. Commercial 
Development Corporation (Limited). 


We are informed that the recent application of the Castner-Kellner 
Alkali Co. to the House of Lordsfor an order, that the defendants should, 
in the event of the plaintiffs succeeding in their appeal from the decision 
of the Court of Appeal reversing the judgment of Mr. Justice Bigham, 
give an undertaking to repay any costs the plaintiffs have been ordered to 
pay by the Court of Appeal, was unsuccessful, 


Lucas v. Corporation of Blackpool. 


In the Queen's Bench Division, on Friday last, a rule was moved for 
calling upon the Corporation of Blackpool to show cause why a mandamus 
directing them to hear and determine an application by James Lucis, 
under tha Hackney Carriage Act and the Blackpool Corporation Act. 
Since 1892 the Corporation have owned the electiic tramways ruuning 
along the sea front at Blackpool, and Mr. Lucas applied for a licence 
to run a line of omnibuses along the same route. The Corporation, 
however, declined to grant the licence, on the ground that it was against 
the interests of the town that they should license a competing line. 

Mr. M'Call, Q.C., argued that this was not à good and sufficient reason 
for the refusal of the licence. 

After hesring counsel, Justices Darling and Phillimore granted the rale. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury-court, Fleet- 


street, London :— 
NOW READY. 
% The Electrician” Electrical Trades’ Directory and Hand. 
book for 1899.— The Second Edition of the ** Big Blue Book" for 
1899 is now ready. The volume contains the large Sheet Tables 
of Electricity Supply Stations and Electric Railways and Tramways. 
The price of the Directory and Handbook remains the same—10s., 
post free 10s. 9d.; abroad, post free, 12s. (United States 13s. 6d.). 


„NE NOrnIO Morrvs PowmER,' by Albion T. Snell, contains th 
latest information respecting the application of electric ene to mining 
and general power transmission purposes, in which the author has had 
much experience, Price 10s. 6d., post free; abroad, 11s. 

% ELBOTRIOAL TESTING FOR TELEGRAPH ÉNGINEERS."— By J. Elton 
Young, M.LE.E. The scope of the book aims at furnishing a fuller treat 
ment of the subj from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 
5 of the theory of testing as applied to electrical lines in general. 

y 8vo, fully illustrated. 10s, 6d., post free; abroad 11s, 

. "LABORATOBY Norns AND FORMS."—With the above title we have ready 
the New panon 8 a set of 40 Elemen and 1 Exercises Hu 
use in Electri ngineering classes. ese have n prepared 

Ur. J. A. Fleming, and will be found of t service to Teachers, Demon- 
strators and Studente. The object of this series is the saving of the time 
of the Teacher and his Assistante, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 8s. 6d. per 
dozen net; in sete of any three, 1s. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 5e. 6d. net. e complete 
sob of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s, net; or bound in strong 
cloth case, price 12s. 6d..net. Strong portfolios can be had, price 1s. eaeh., 

NOW READY.—The cheaper edition of Dr. J. A. ese ba Electrical 
Laboratory Notes and Forms.” These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnio and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to a request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Forms, 
which differ only from the higher-priced set in being printed on smaller an 
cheaper paper and with less space for tabulated records, are issued at ha 
the price of the original set. 

Dom ARMATURES AND COMMUTATOBS," by Mr. F. Marten Weymc uth, 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 
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“THe STUDENTS’ GUIDE TO HUBMARINE CABLE TESTING.”—A new work 
by Messrs. H. K. C. Fisher and J. O. H. Darby, with the above title, is 
now ready, price 6s. net; abroad, 6s. 3d. This work is intended to serve as a 
guide to operators already in the telegraph service, and to those who desire 
bo enter that service, The great cable companies now insist that their 
operators and probationers shall certain examinations in electrical] 
subjects. The book is very fully illustrated. Second Edition now ready. 


**ScBMABRINE OABLE-LAYING AND HRaPAIRING."—By H. D. Wi)kinson, 
M. I. E. E., &o., fully illustrated; price 12s. 6d. 

"PRAoTICAL Notes FOR ELEoTRICAL STUDmNTS."—By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. 

'" ELsorRO-OHEMISTRY."—By Dr. G. Gore. Third Edition. Price 3s., 

d free. 

‘WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPAOB WITHOUT WIRES 
Y ELTOrnIO WAVvES. — By Dr. O. J. Lodge, with many original illustra: 
ions. Ncw and Enlarged Edition in the press. 

** ELECTROMAGNETIO THRORY.”—By Oliver Heaviside. Vol. I., 12s. Gd. > 
Vol. II., just published, price 12s. 6d. 


"THE INCANDESCENT LAMP AND ITS MANUFAOCTURR."— By Mr. Gilbert S. 
Ram. Price 7s. 6d., post free. 


“ THE STEAM ENGINE INDIOATOB AND INDICATOR DIAGRAMS,”—Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post frer. 


“ THE ART or ELEOTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore's book is now ready, price 108. 6d., pcst free. 


„TRI MANUFACTURE OF ELTOrRIO LIT CABBONS."— A Practical 

Guide to the establishment of a Carbon Manufactory. Fully illustrated, 
e 1s. 6d. ; post free, 1s. 9d. 

"Tum BIBLI O RAPHY OF X-Ray LITERATURE AND RESEARCH, 1896-97.” 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. "This work contains a quantity of general 
as well as special information bearing upon the whole subject of eleotrical 
discharge research. Price 5s., post free. 


" LOCALISATION OF FauLTS IN ELxTOrRIO LiaHT Marns.”—By F. C. 
Raphael. Price 5s., post free. 

" ELECTRICAL ENGINEERING FORMULA," a pocket-book, by Messrs. W. 
Geipel and H. M. Kilgour; price 7s. 6d. ; by post, 78. 9d. ; abroad, 88. 
New Bdition in the press. ; ^ 

* THB ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D. So., F.R.S. New Edition, Price 12s. 6d., post free 
Vol. II., price 12s. 6d. post free, is also ready. 


TENDERS INVITED. 


The Glasgow Corporation invite tenders for the supply of (1) 
switchboards and instrumenta, (2) high conductivity copper 'bus bara 
(unmachined), and (3) electricity meters. An advertisement contains 
additional information Copies of specifications, &, can be obtained 
from the engineer (Mr. W. A. Chamen), 75, Waterloo-street, and 
tenders must be lodged with the town clerk (Sir J. D. Marwick), 
City Chambers, Glasgow, on or before Monday, the 28th inst. 


The Dundee Town Council invite tenders for the overhead line 
equipment and rail bonding of the Perth-road and Lochee tram- 
way routes. Specifications, &c, may be obtained from the city 
electrical engincer (Mr. Walter H, Tittensor), Dudhope Crescenc- 
road, and tenders must be lodged with the town clerk (Sir Thomas 
Thornton, LL.D.), City-chambers, Dundee, not later than Aug. 23. 
An advertisement gives further particulars. 


The St. Anne’s-on-the Sea District Council require tenders for high- 
speed engines, continuous-current dynamos and balancing booster, 
Specilications, &c., can be obtained from the electrical engineer (Mr. 
P. J. S. Tiddeman), Carlton-chambers, St. Andrew’s-road South, and 
tenders must be sent te the clerk to the Council (Mr. Thomas 
Bradley), Council Ollices, Park road, St. Anne’s-on-the-Sea, by 
Sept. ll. An advertisement contains additional particulars. 


The Carlisle Corporation invite tenders for the supply, delivery 
and erection at theirelectricity generating stationof extension tosteam, 
drain and feed pipes, feed pump, and extension of economiser, The 
works are to be carried out in accordance with the plan and specifica- 
tion of tlie consulting engineer (Prof. A. B. W. Kennedy), 17, Victoria- 
street, London, S. W., where they can be inspected (but not obtained) 
after 21st inst. Specifications, &c., can be obtained at the office of 
the town clerk (Mr. A. H. Collingwood). "Tenders must be in by 
Sept. 11. See advertisement. 


The Sunderland Corporation invite tenders for the supply of four 
270 kilowatt three-crank direct-current steam dynamos, two surface 
condensers and cooling tower. Specifications, &c., can be obtained 
from the borough electrical engineer, Mr. J. F. C. Snell, Dunning- 
street, and tenders (addressed to chairman of Lighting committee, 
Town Hall, Sunderland) must be delivered at the oflice of the town 
clerk (Mr. Fras. M. Bowey), not later than noon of Friday, Sept. 1. 
An advertisement contains further particulars. 

The Devonport and District Tramways Co. invite tenders for the 
following ;—(a) permanent way, road bed, paving and bonding of 
about 43 miles of double line, (b) overhead construction of route. 
Specifications can be obtained from the Company's engineers, Mr. C. 
Chadwell, Richmond Chambers, Blackburn, or Mr. C. H. Gadsby, 
20, Victoria-st, London, S. W., after 17th inst. Tenders must be 
addressed to the secretary of the Company, Donington House, Norfolk- 
street, London, W.C., not later than Thursday, Aug. 31. An adver- 
tisement contains further particulars. 


The Tramways committee of the Leeds Corporation invite tenders 
for the electric lighting of the car shed, Kirkstall-road. Specification, 
&c., may be had, and plans seen, at the offices of the city engineer, 
Mr. Thomas Hewson (Municipal-buildings, Leeds), or of the consult. 
ing engineers, Messrs. Hopkinson and Talbot (26, Victoria-street, 
London, S.W.). Tenders must be sent to the town clerk, Town Hall, 
Leeds, not later than noon of Aug. 30. See advertisement for addi- 
tional details. 


The East Ham Urban District Council invite tenders for the 
supply and erection of (a) combined electric light and traction plant, 
including engines, generators, overhead line equipment, motor cara, 
switchboard, arc lamps, &c., (b) watertube boilers, feed pumps, 
piping, condensers, cooling towers, tank and purifier, (c) cables 
for electric lighting. Tenders (addressed Chairman, Works com- 
mittee, Public Offices, East Ham), by noon of Saturday, Sept. 9. 


The Vestry of the parish of St. Mary, Battersea (London), invite 
tenders for the supply and erection of steam, &c., pipes, feed pump;, 
feed heater, tanks, ejector condensers, economiser, &c., and also tor 
switchboard and boosters. Tenders must be delivered at the 
Municipal-buildings by noon of Aug. 31. 

The Vestry of St. Mary, Battersea (London) also invite tenders for 
an overhead travelling (hand or electric) crane, and storage battery. 
Tenders to clerk (Mr. W. Marcus Wilkins), Municipal-buildings, 
Lavender-hill, London, S.W., by noon of Aug. 31. 


The Ilfracombe District Council invite tenders for electric li ;hting 
plant. Specifications, &c., may be obtained between the hours ot 
twelve and four on 23rd and 24th inst., from the consulting engineer 
(Mr. W. H. Trentham), 39, Victoria-street, London, S. W. "lenders 
to the town clerk, Ilfracombe, before 3 p.m. on Monday, Sept. 25. 


The Aberdeen Electric Lighting committee invite tenders for twelve 
months’ supply of house service and distributing lead-covered cable. 
Tenders must be in by the 21st inst. 


The Electric Lighting committee of the Hackney on Vestrv 
require tenders for four sets of direct-current steam dynainos for high 
or low speed. Tenders to Mr. George Grocott, vestry clerk, Town 
Hall, Hackney, by 4 p.m. of Tuesday, Sept. 12. 

Tke West Hartlepool Corporation invites tenders for the supply 
and delivery of are lamp-posts, brackets and wall boxes. Tenders 
to the town clerk (Mr. Higson Simpson) before noon of the 28th inst. 


The Darwen Corporation invite tenders for the supply of ten 
motor cars, rail bonds, steel rails, fish plates, sole plates, tie bars, 
bolts, &c. Tenders by noon of 22nd inst. 


The Newcastle-on- Tyne Tramways committee invite tenders for the 
supply of boilers in connection with the electric tramway scheme. 
Tenders to town clerk by 31st inst. 


The Lord Provost and Commissioners of the Royal Burgh of Perth 
require tenders for the supply and erection of plant, machinery and 
apparatus, under sections À to I, for their electricity supply works. 
Tenders to town clerk, City Chambers, Perth, by noon of Aug. 28. 


The Blackpool Corporation invite tenders for the electrical equip- 
ment of 10 double bogie tramcars. Tenders to Mr. Robert C. Quin, 
Corporation electricity works, Blackpool, by Aug. 21. 


The Colwyn Day and Colwyn District Council invite tenders for 
electric lighting plant by Aug. 22. 

The Waterloo (with Seaforth) Council invite tenders for supply of 
steel rails, &c., and for constructing 1 mile 5fur. of track. Tenders 
to Clerk, Town Hall, Waterloo, before Sept. 6. 


Tenders are invited for electrie light fittings at the Masonic Hall, 
Blackpool. Particulars from Mr. 7. Sankey, 93, Adelaide-street, 
Blackpool. 

The Manchester Baths committee require tenders for the electric 


lighting of the new Islington Baths and Public Halls Tenders to 
Chairman by Aug. 23. 


The Fast Ham District invitetendersfor steel girder tramway rails, 
fish plates, bolts, and tie bars. Tenders to Clerk by Sept. 9. 


The Southport Corporation invite tenders for electric tramway 
equipment, Tenders to Town Clerk by Sept. 12. 


Tenders are invited for the wiring of the Harvey Institute, 
Barnsley. Tendera to Borough Electrical Engineer by Sept. 16. 


The Tifis (Russia) Municipal Council invite offers for the con- 
cession of the Tiflis horae tramways on certain conditions, including 
the electrical equipment of the lines, The existing tramways are 
about 21 versts (about 14 miles), and additional lines of a total 
length of 15 versts (about 10 miles) must be constructed. The 
concession is not to exceed 30 yeara, and offers must be sent to 
the managing department of the Council, Tiflis, Transcaucasua, by 
Oct. 2 (14). 


The Spanish Post and Telegraph authorities, 10, Carretas, Madrid, 
invite tenders until the 21st inst., for the concession for the establish- 


ment and working of a telephone exchange in the town of Cuevas de 
Vera (Almeria province). 
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TENDERS REOEIVED AND ACCEPTED. 

The Glasgow Tramways committee recommend the acceptance of 
the tender of the E, P. Allis Co., Milwaukee, Wis., U.S.A., for the 
gupply of steam engines for the proposes tramway power station at 
Port Dundas, at £114,564. The recommendation was carried by 
seven votes to six. In the report of the consulting engineer (Mr. H. 
F. Parshall) the tender was recommended on the ground that the 
Allis engine was the best for the purposes of the Corporation. The 
firm tendered to the specifications throughout, but reserve the right 
to construct a heavier engine if, as the work progresecs, they find it 
desirable to do so. The company, Mr. Parshall says, have had greater 
experience in building engines of this size and type, and for this 
class of work than any other firm. He believed they had manu- 
factured three-fourths of the heavy, slow-speed engines driving trac- 
tion generators. An attempt was made to defer the matter for further 
consideration in order to consult other, Glasgow tenderers. The lowest 
offer was made by a local firm, Messrs. D. Stewart and Co., whose 
tender was £54,880. Messrs. Harvey and Williams also tendered 
at £160,000, but this tender was said to be not to specification. 
Mr. Parshall states in his report that he had strongly hoped 
that some British engine maker would tender for an engine in 
every way suited for electric traction work, and it was with the view 
to assist them in this direction that he gave dimensions and 
particulars in the specification. He would have preferred to be 
able to recommend the product of a first-class British firm, but in the 


present case he had no alternative but to recommend the Allis 


engine. It was best for their purposes, the price was not unreason- 
able for what the firm proposed to supply, and this could be 
considered quite apart from the fact that they had greater experience 
than any other firm, and could supply what was required with 
absolute certainty, and without constructing anything that was new 
to them. No decision was come to at the meeting of the Corpora- 
tion yesterday. 


The Rathmines District Council last week accepted the following 
tenders for plant in connection with their electricity works :— 

Section K.—Public arc lampe and posts, Veritys (Limited), £5,042. 8s. 6d. 

Section L.—Generating station pipework, feed tank, feed heater, &c., 
John Spencer (Limited), £1,997. 18s. 8d. 

Section M.—Condenser and air pump, Wheeler Condenser and 
Engineering Co., £413. 

Section N. — Water cooling plant, Klein Engineering Co., £847. 

At their meeting last week the Pembroke District Council 
accepted the following tenders for plant in connection with their 

electricity works :— 
Section K.—Condenser, air pump and feed heater, Wheeler Condenser 
and Engineering Co., £556. 

Section L.—Water cooling plant, Klein Engineering Co., £707. 

The following tenders have been accepted by the Cheltenham 
Town Council for their electricity supply works :— 

Körting Bros., condensing plant, £800. 

Babcock and Wilcox, feed- water purifier, £110. 

Johnson and Phillips, arc lamp carbons (15mm.), £2. 16s. 2d. per 1,000, 
or £2. 12s. 9d. per 1,000, if more than 200,000 be ordered. 

The tender of Messrs. Simpson Bros., of Hapton, has been accepted 
for the electric lighting of the Hapton (Lancs) township, at 
£118. 15s. per annum. 


The Chelsea Electricity Supply Co. have accepted the tender of 
Messrs. Lole and Lighttoot for the erection of a sub-station at 
Milner-street, Chelsea, S. W., at £4,496. 


The Sunderland Corporation have accepted the tender of 
Galloways (Limited) for the supply of four Lancashire boilers, two 
fuel economisera and one mechanical stoker at £4,970. 


The tender of Mr. T. Harding Churton has been accepted by the 
Brighouse Corporation for the supply and erection of electric lighting 
plant at the Sewage Disposal Works, at £329. 15s. 


The Wolverhampton Baths committee have accepted the tender of 
the District Electric Co. for wiring the new swimming baths, at 
£69. 12s. 5d. 

Sixteen tendera were submitted for the wiring of Bridgewater 
House State Rooms, and the lowest, that of Messra. W. J. Fryer 
and Co. (Limited), was accepted. Messrs. O’Gorman and Cozens- 
Hardy were the consulting engineers. 


APPOINTMENTS VACANT AND FILLED. 


The Pontefract Guardians require an electrical engineer to report 
upon the lighting of the union, workhouse and premises. ‘Further 
iculars are given in an advertisement, and applications must be 
sent to the clerk (Mr. Wm. A. Glover), Poor Law Offices, Pontefract, 
by 14th inst. 


A telegraph foreman is required for the Telegraph Department, 
Gold Coast, West Africa. Some particulars are given in an adver- 
tisement, and applications must be sent to the Crown Agents for the 
Colonies, Downing-street, London, S.W., before the 28th inst. 
Inquiries respecting the appointment may be addressed to the con- 
sulting engineers to the Crown Agents (Messrs. Preece and Cardew), 
13, Queen Anne’s-gate, S. W. 


An experienced electrician is required to act as inspecting engineer 
for the Government of Jamaica, Further particulars are given in an 
advertisement, and applications must be sent to the Crown Agents 
for the Colonies, Downing-street, Westminster, London, S.W., by 
28th inst. 


A principal is required for the Swindon and North Wilts 
Technical School. Further particulara are given ia an advertise- 
ment, and forms of application, &c., can be obtained from the 
Secretary, Mr. J. A. S. Protheroe. Applications must be sent in by 
Sept. 4. 


The Council of the County Borough of West Ham invite appli- 
cations for the position of Instructor in electrical wiring and house 
fitting for the evening teaching staff of the Municipal Technical Insti- 
tute, Further particulars on application to the Principal, Municipal 
Technical Instithte, Romford.road, West Ham, and applications 


must be in by September 1. See advertisement. 


An electrical engineering draughtsman and designer, and a 
3 lecture deinonstrator are tuu for the Northampton 
nstitute, Clerkenwell, London, E.C. Further particulars are given 
lications should be sent in to the 
almsley, not later than 26th inst. 


The Dundee Town Council require a junior shift engineer and an 
improver. Applications to the City electrical engineer (Mr. Walte 
H. Tittensor), Dudhope Crescent-road, Dundee, not later than Aus. 
30. See advertisement. 


There are vacancies for two assistant engineers at the Edinburgh 
electricity stations. An advertisement gives further particulars, and 
applications must be sent to the resident electiical engineer (Mr. 
F. A. Newington), 5, Dewar-place, Edinburgh, on or before 28th iust. 


in an advertisement, and a 
principal, Dr. R. Mullineux 


The St. Pancras Vestry require a prime cost clerk in the electricity 
and public lighting department. Salary £100 per annum, increasing 
£5 annually to a maximum of £120 per annum. Further particulars 
are given in an advertisement, and applications have to be sent in to 
Mr. C. H. F. Barrett, vestry clerk, 57, Pratt-street, London, N.W., 
not later than Saturday, Aug. 26th. 

The D. P. Battery Co. require a works manager at Lumford Mills, 
Derbyshire Applications to the company, 66, Victoria-street, 
London, S.W. 

The Eastbourne Corporation require a resident electrical engineer. 
Applications to town clerk by Sept. 1. 


Mr. S Jones, of the Dundee electricity works, has been appointed 
shift engineer at Leyton. 


Mr. F. E. Benest, at present with Messrs. Siemens Bros. and Co., 
has been appointed assistant engineer to the Bournemouth and 
District Electric Supply Co. There were 55 applications for the post. 


BUSINESS NOTICES. 


The business carried on by Messrs. J. II. Mackail and Co., electrical 
engineers and contractors, 30, St. Andrew-syuare, Edinburgh, has 
been transferred to Mr. Wm. Finlay, who will trade under the name 
of William Finlay and Co. 

Messrs. John, John William and Arthur Ernest Palmer (trading as 
Palmer and Sons), electricians, &c., 58, Queen’s-road, Clifton, 116, 
Whiteladies-road, Redlands, and 14, Southampton-road, Bristol, have 
dissolved partnership. 

Mr. Charles D. Phillips, engineer, machinery merchant and dealer, 
Emlyn Works, Newport, Mon , has added an electrical department 
to his business. | 

Mr. O. M. C. Heyl has resigned his position as district manager 
and engineer at Newcastle-on-Tyne branch of English Industrials 
(Limited), of Manchester, and has joined the engineering staff of the 
Allgemeine Electricitats Gesellschaft of Berlin. i 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Notice is given that the estate of Ames, Garrard and Co. has been 
realised, and that sufficient funds are in the hands of Messrs. Baker 
and Francis, solicitors, Court.chambera, 173, Marylebone-road, 
London, W., to admit of the payment of a composition of 2s. in 
the £. 

L. Lawrence, trading as Lawrence and Butcher, electrical engineer, 
5, Stafford-street, Old Bond-street, London, W., has been adjudicated 
bankrupt, and the first meeting of creditors will take place on 21th 
inst., and the public examination on Sept. 19, both at Bankruptcy - 
buildings, Carey-street, London, W.C. 


William J. Morris, electrical engineer, 39, Hall.street, St. Helens, 
has executed a deed of arrangement. Liabilities £833. 18s. 7d.; 
assets £180. Mr. J. Hammill, Bank-chambers, Hardshaw-street, 
St. Helens; is trustee. The following are among the creditors :— 
Liverpool Rubber Co:, £84 ; General Electric Co, £44; Hope 
Foundry Co., £32; Veritys (Limited), £31; G. Straus and Co. 


' £13; G. Braulik, £10. 
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In the bankruptcy of Edward Augustus Ingold, electrical merchant, 
66, Wandsworth Bridge-road, Walham Green, London, S.W., the 
trustee (Mr. H. Brougham, O.R., Bankruptcy-buildings, London, 
W.C.) has been released. 


The first meeting of creditors of Alexander Dingwall Fordyce was 
held last week, From 1878 to January last debtor was an officer in 
the Army, and then entered an electrical engineering business carried 
on at 26, Suffolk-street, Pall-mall. Failure attributed to excessive 
interest on borrowed money. Liabilities £1,444, assets £25. 

A meeting of New and Mayne (Limited) will be held on Sept. 20 
at 33, St. Swithin’s-lane, London, E.C., to receive an account of the 
winding-up. Mr. D. F. Basden is liquidator. 

At a recent mecting of the Hiram S. Maxim Electric Lighting and 
Engineering (Pioneer) Syndicate (Limited) it was resolved to wind 
up the company voluntarily and to appoint Mr. H. S. Emery, 15, 
George-street, Mansion House, E. C., liquidator. * 


Plant for Sale.— The St. Helens Corporation have for sale two 
Bumsted and Chandler engines, particulars of which are given in an 
advertisement. The engines can be seen on application to the 
borough engineer, Mr. Geo. J. C. Broom. 


Adjustable Ball Fittings.—The Edison 
and Swan Co. have just issued a circular 
describing a new adjustable ball fitting, 
which has just been placed upon the market 
and called the * Monarch." It is claimed 
that this fitting allows for the incandescent 
lamp and shade to be swung from one side of 
the room to the other without entangling the 
flexible. It will sustain any size of enamelled 
iron or opal glass shade from 6in. to 12in. dia. 
The fitting consists of two balls, the ape 
having a recess on one side of centre, in which 
is a pulley made of hard vulcanised fibre On 
the 9 side of the centre a hole passes 
through the ball in a slanting direction. The 
lower ball is weighed and is fitted with a 


- 


Hook Attachment. 


groove pulley, also of hard fibre. The flexible 
passes through the hole in the upper ball and 
down to the lamp holder, missing the lower 
ball in coming down, and being left to swing 
free, allows the light to be carried to any point 
of angle without encumbering the counter- 
weight. The fitting is also supplied with a 
special attachment which permits of its being 
fastened to a window casing, picture moulding, 
or similar stationary object. The illustrations 
a show the fitting complete as suspended from 
“Monarch” Adjustable the ceiling and the special hook attachment 
Fitting, No. 03755. referred to. 


Electric Launches.—Two electric launches are now employed for 
performing the ferry service across the lake between the Pettah station 
and Slave Island,Colombo, Ceylon. The time taken over the journey is 
2min., compared with 10min. to 15min. by the old steam launches. 

he electrical apparatus was made by the Thames Valley Lannch 
Co., of Weybridge. 'The motor is placed at the bottom of the boat, 
at the stern, and the batteries are placed under the seats, all round 
the boat. The electric current for charging the batteries is generated 
by a dynamo near the Pettah station, and the batteries are capable 
of propelling the boat for 16 hours. The power is four-horse, and 
the boats draw 2ft. of water. The boat is licensed to carry 50 
persons, and two native men work the boat, 
; During the recent visit of the Prince of Wales to Cowes, H. R. H. 
issued instructions that one of the “ Vril” electric launches supplied 
by Messrs. Laing, Wharton and Down should be submitted for his 
inspection. The launch, which was 28ft, in length, was sent to the 
Royal yacht “Osborne,” and the Prince then gave orders that it 
should cruise towards the * Meteor,” whither the Prince went in 
his steam launch, accompanied by the Duke of York, Admiral 
Stevenson and Captain Fortescue. The party inspected the per- 
formance of the boat from the deck of the * Meteor," and the Prince 
of Wales was so pleased with this that the entire party boarded the 
boat and went for a cruise round the fleet. The Royal party 
expressed the highest approval of this latest type of electric launch. 
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Portable Storage Batteries for Testing. Messrs. Niblett and 
Sutherland are putting on the market some convenient secondary 
batteries for testing purposes. One has an E. M. F. of 500 volts, and 
has recently been supplied to the Liverpool Corporation Tramways 
Department. It weighs only 50lb., ui bee a capacity of about half 
an ampere-hour at 1/10th ampere discharge rate. For convenience 
of recharging, it is divided into two sections, which can be placed in 
parallel or in series by means of a switching device. The internal 
resistance is said to be so small that an 8 c.p. or even a 16 c p. lamp 
can be lighted from the battery. A 100-volt set only weighs 14lb., 
and is provided with a switch for connecting the two halves of the 
battery in parallel, and they can be charged from a 100 volt circuit 
through, say, an 8 c.p. lamp. Practically no local action takes place, 
and the makers state that the batteries have been known to hold 
their charge and give their full potential after standing idle for over 
a month. The plates are of the pasted type, the paste being securely 
held to the conductor by a special wedging in device. Rigid 
separators are used between each plate. 


Thermoscopic Loop Steam Trap.— Messrs. Wood, Fell and Co., 
of 26, Upper Baker-street, London, W., claim for their“ thermo- 
scopie loop" steam trap, which is now placed on the market, that 
it works equally well at all pressures, that it is wide open when 
cold, and, therefore, discharges water at full bore when starting. 
The troubles commonly experienced with steam traps from corrosion 
are avoided, as the whole trap can be made of gun metal. There 
are practically no parts of the apparatus liable to get out of order. 
The essential feature of this steam trap is the arrangement of two 
parallel vertical tubes, so that the expansion and contraction of one 
of them, owing to variation of temperature, are communicated in a 
double degree to the other by means of a lever. The movement of 
the second tube thus effected which is materially added to by the 
expansion of the tube itself—serves to open and close an adjustable 
outlet passage, and in this way performs the ordinary functions of 
the steam trap. A price list, giving full particulars of this simple 
and original steam trap, can be obtained of the makers, at the address 
above given. We understand the new steam trap is already in use 
in several central stations. 


P. H. C.“ Loud-Speaking Micro Telephone.— Messrs. Polland 
and Co., of 5, St. Nicholas-buildings, Newcastle-on-Tyne, have ready 
for delivery to the trade a well-got-up illustrated circular relating to 
the “P. H. C.“ loud speaking micro. telephones, for which this firm 
are agents The advantage of this telephone set is that it can be 
adapted to an electric bell circuit of two, three, four or more cells, 
and it is claimed that, so long as the bell set and batterv are acti 
properly, the telephone set can be used by the simple substitution o 


! a new push, with metal tubes for pin connectors in place of the bell 


push. These micro-telephones are made in “ private," * hotel” and 
"office" sets, and the circular gives a number of illustrations 
likely to appeal to telephone users, and also illustrations of 
connections. i 


Electric Power Plant.—Messrs. Holt and Willetts, engineers, &c., 
of Cradley Heath, have recently put down electric power plant 
for driving at their works, 


London Manual, 1899-1900.”—We have received from Messrs. 
Edward Lloyd (Limited), Salisbury-square, London, E C., a copy of 
this useful metropolitan manual, which is published at 1s. In view 
of the recent passing of the London Government Act (which has 
been included complete in the present issue of the manual, and is 
critically digested lor the benefit of those interested) the book should 
be of more than usual help to those having dealings with London 
local authorities. The “ Manual” opens badly with a ** new” view of 
the Houses of Parliament, which is described as “the effect of the 
Parliament-street improvement.” The view shown, however, could 
have been obtained any time during the last decade, and consequently 
has nothing to do with the Parliament street “improvement.” 
From the preface we gather that the editor of the * Manual" regards 
with favour the new London Government Act, which comes 
somewhat as a surprise. Out of a total of 370 pages, four are 
devoted to electric lighting matters, and such information as is here 
given is useful and accurate, although extremely meagre. Some 
metropolitan companies are referred to, while others are omitted. It 
is singular that no mention is made of the London Electric Supply 
Corporation, Woolwich and District Co., Crystal Palace District Co., 
South London Corporation, Smithfield Markets Co, Hampstead 
Electric Supply Co., and Blackheath and Greenwich Co., although 
the gas and tramway companies serving these districts are included in 
the review of the year. In connection with the agitation against the 
excessive charges made by the Gas, Light and Coke Co. for the 
objectionable illuminant which it dispenses, it is interesting to note 
that on the total capital of this undertaking (£25,109,285) a net 
profit of £1,169,012 was earned in 1898. Altogether the manual, 
which is well printed, is an excellent shillingsworth. 


. The '' Journal."— Parts 140 and 141 of the Journal of the Institu- 
tion of Electrical Engineers are now ready. Particulars of the con- 
tents of these parts are given in an advertisement, : 
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Lessing Carbons.—The business of the late Dr. Albert Lessing, 
Nuremberg, is being carried on under the old style, and the son 
(Herr Kurt D. Lessing), who has hitherto been engaged in the 
management of the business, is now part proprietor. 


Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material but not including electrical instruments or 
machines, which are not separately specified) from Aug. 10 to Aug. 15, 
with the ports of destination :— 


Argentina—Buenos Ayres, £85. Australasia — Adelaide, £1,675 (tele- 
graph material); Auckland, £75; Brisbane, £27; Fremantle, 4288 
(including £193 telegraph material); Hobart, £330: Melbourne, £2,233 
(including £2,128 telegraph material) ; Sydney, £747 ; Wellington, £284 
(including £80 telegraph material) Belgium Ostend, £155. Con 
Colombo, £40. Colombia (Republic of)—Santos, £20. France - Boulogne, 
£25. India —Bombay, £69 ; Calcutta, £1,593 (including £71 telegraph wire). 
Japan—Yokohama, £766 (including £671 telegraph material) Rs 
Libau, £93 ; Odessa, £15 ; St. Petersburg, £67. South Africa —Cape Town, 
£61 ; Delagoa Bay, £59; Durban, £470 ; East London, £275 ; Port Elizabeth, 
£2,053 (including £483 telegraph wire). Spain—Cadiz, £240. Straits 
Settlements—Penang, £15; Singapore, £104. West Imdics—Trinidad, 
£15. Total (for six days), £11,887, against £5,669 for the week (Aug. 10 
to 16) last year. 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Aberdeen.—A scheme for lighting some of the narrow streets in 
the east end of the city has been prepared by the borough electrical 
engineer (Mr. J. Alex. Bell), and the lighting inspector (Mr. Lewis 
Anderson). A number of additional arcs are to be installed at an 
estimated cost of £410. 

A new pontoon dock is being constructed for the Aberdeen 
Harbour Commissioners, The pumping and other apparatus 
of the dock will be worked electrically, current being obtained 
from the Corporation mains. The illumination will beeffected by 
means of eight arc lamps. 


Aycliffe (Darlington).—This district is to be lighted electrically, 
and adjacent water power is to be utilised. 


Broughty Ferry.—The Greenock burgh electrical engineer (Mr. 
S. E. Fedden) has been engaged by the Police Commissioners to 
prepare a report on the proposal to establish electricity works. 


Bury 8t. Edmund's.—The Council have decided to apply for a 
loan of £600 for the electric lighting of the new roads on the Brown 
estate which were recently taken over. 


Cheltenham.—St. George's-road is to be lighted by arc lamps, at 
an estimated cost of about £1,250. "The borough electrical engineer 
(Mr. Hamilton Kilgour) has been instructed to submit an estimate 
of the cost of changing the voltage. 


Cleckheaton.—A special Electric Lighting committee has been 
appointed by the Council, with a view to applying for a provisional 
order in November next. 


Coatbridge.— The Council have renewed the contract for another 
year with the Scottish House-to-House Electricity Co. (Limited) for 
street lighting. 


Colchester.—An inquiry was held here last week into the applica- 
tion of the Council to borrow £6,500 for electric lighting extensions, 
Evidence in support was given by the chairman of the Electric 
Lighting committee (Councillor Barritt) and the borough surveyor 
(Mr. H. Goodyear) said it was necessary to put down an additional 
unit of plant, and to extend the electric light mains. The extensions 
were recommended by the consulting engineers. The Ratepayers’ 
„5 opposed on the ground that the Council were incompetent 
to trade. 


Dartmouth. — The Council have decided to assent conditionally 
to re application of the Urban Electric Supply Co. for a provisional 
order. 


Devonport.—The Council have decided to erect the electricity 
generating station at Mutton Cove, Stonehouse. 


Dundee.—The City electrical engineer (Mr. Walter H. Tittensor) 
has been instructed to prepare specifications for cara for the electric 
tramways, and to advertise for and bring up tenders. 


Eccles.—The pps to construct an electric tramway from 
Eccles to Whitefield was further considered last week at a conference 
of representatives from Eccles, Worsley, Little Hulton, Farnworth, 
Little Lever, Radcliffe and Whitefield. The proposed tramway will 
be 124 miles in length, and the promoters ask for a concession for 
42 years, and offer to divide the profits (after deducting 73 per cent.) 
amongst the various authorities through whose townships the line 
will run. Another conference is to be held at an early date. 


Electricity on the Brooklyn (U.8.) Blevated Roads.—The full 
electric service over the Fifth Avenue elevated line and the Thirty- 


sixth-street connection to Coney Island has now been begun. The 
third rail system is used to Thirty-sixth-street, and the trolley from 
there to the island. ' 


Great Crosby.—Sir F. Marinden held an inquiry here last week 
into the application of the Council to borrow £6,000 for the construc- 
tion of electric tramways. There was no opposition. 


Ilford.—In the recent report of the Tramways an Electric 
Lighting committee on their recent visits to Glasgow and other 
places where electric tramways are in operation, the overhead trolley 
system is recommended as the most economical and suitable forin of 
traction for the Ilford district. The committee also advise the 
adoption of $d. fares and inclusive through fares at popular prices. 
As to electric lighting, they advise the Council to fix the charge for 
current at $l. per unit. The consulting engineer (Mr. W. C. C. 
Hawtayne) is to be instructed to complete his final estimate with a 
view to application being mide for the necessary powers. 


Leamington.—At the recent meeting of the Leamington aud 
Warwick Tramways Co. the chairman said that the question of the 
introduction of electric traction was in the hands of the local 
authorities. Objection had been raised on the score of the disfigure- 
ment of the streets, but the people were getting more reconciled to 
the idea. He was afraid that it would be some time before they 
could persuade the Leamington people to adopt the overhead system. 
In view of the development of electric traction, they had elected on 
the board of directors Mr. J. A. Lycett, district superintendent of the 
British Electric Traction Co. 


Leyton.—The statement of accounts of the electricity department 
for the year ended March 31 has just been issued. The loans 
sanctioned amounted to £47,860, and the capital expenditure to 
£47,046. 18s. 11d. The total receipts for the year from the sale of 
current, meter rents, &c., was £3,492. 12s. 9d., and the expenditure 
£2,566. 19s. 114d. After allowing for interest on loans (£860. 18s. 3d.) 
and sinking fund instalment (£993. 10s. 7d.) there was a deficit of 
£928. 16s. 01d, on the year's working. The total deficit since the 
opening of the station now amounts to £2,264, 13s. 6d. We notice 
in the statement that there was a loss of £75. 19s. 6d. on the wiring 
and repairing of consumers' installations. During the year 336,029 
units of current were generated, of which 104,593 units were 
supplied to public lamps, 144,312 units were sold to private 
consumers, and 25,000 units were used on the works. "There are at 
present 12 arc and 260 incandescent lamps in use for public lighting, 
and the total maximum supply demanded was 245 kilowatts. The 
total number of 8 c.p. lamps connected was 13,644 and the total 
capacity of the station plant 365 kilowatts. 


Light Railways.— Objections to the confirmation of the Ports- 
mouth-Cosham Light (Electric) Railway Order were heard by the 
Board of Trade on Thursday last. 'l'he Portsmouth Corporation had 
powers to take over the erp this year, and they objected that 
the terminus of the proposed light railway would be made ata narrow 
and dangerous part of the road leading out of Portsmouth. Mr. 
Hopwood, of the Board of Trade, suggested that the parties might 
agree upon a temporary arrangement with the view ultimately of 
making a physical junction between the tramways and the light 
railway. The War Office and the public department were anxious 
to see the light railway constructed at an early date, as it would be 
usefulfor military purposes. Decision reserved. 

The Drake and Gorham Electric Power and Traction Co. propose 
to apply for powers to construct a light (electric) railway between 
Drittield and Beeford (Yorks ). 


Liverpool.—Mr. C. Petrie has been elected chairman of the Tram- 
ways committee, 


+ 


Maidstone. — Electricity supply works are to be erected on the 
Fair Meadow site. The Council have decided to erect refuse 
destructor works in connection with the electricity supply scheme, 
and the Horsfall destructor has been selected. ea 


Marylebone (London).—In the report just presented to the 
Vestry by Messrs. Whamond, Williams and Co., on the valuation of 
the Marylebone section of the undertaking of the Metropolitan 
Electric Supply Co, a sum of £319,735 is allowed in respect of 
capital expenditure, £305,283 for goodwill, making, with other small 
items, a total of £643,580. Messrs. Deloitte, Dever, Grittiths and 
Co., the company's accountants, agreeing as to £319,735 representing 
capital expenditure, estimate the good will value of the undertaking 
at £613,476, their total estimate being £933,211. The matter is to 
again come before the Vestry after the vacation. : 


Municipal Telephony.—The 1 dd Telephone committee 
recommend the Corporation to apply for a licence to establish a 
municipal telephone exchange in Glasgow. 


Natal (South Africa).— The estimates of the government for 
1899-1900 include £2,700 for improvements in the telephone system, 
besides £4,480 for additional telephonic communication ; £1,500 for 
the installation of electric light in government buildings; and 
£1,120 for batteries, instruments and materials. l 
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Patents in the United States.—The United States Patent 
Office has decided that a foreign patentee who does not notify the office 
of the patent rights in his possession, or who does not publish his 
patent in the States, is not entitled to protection in that country. 


New Acts of Parliament.— The following Acts of Parliament, 
most of which confer electric lighting or tramway powers, have 
received the Royal Assent. Lists of other new Acta appeared in our 
issues of July 21 and Aug. 11 :— 

Telegraph Act. 

Electric Lighting Order Confirmation (No. 20) Act. 
Moss Side Tramways and Stretford Tramways Act. 
Withington Tramways Act. 

South Staffordshire Tramways Act. 

Wolverhampton Corporation Act. 

Oldham Corporation Act, 

Salford Corporation Act. 

Bootle Corporation Act. 

Gateshead and District Tramways Act. 

London, Walthamstow and Epping Forest Railway Act. 
Manchester Corporation Tramways Act. 

Southport District Tramroad Act. 

Wolverhampton Corporation Act. 

Leeds Corporation Act. 

Newcastle-upon-Tyne Tramways and Improvement Act. 
Bradford Tramways. 


Penzance.— After considering the report of the borough surveyor 
(Mr. Latham) the Council have decided in favour of retaining the 
electric lighting powers in their own hands, and it is probable that 
an application will be made for a provisional order next ses sion. 


Queenstown (Cork).—Mr. H. A. Cutler, the Cork city engineer, 
has been engaged to prepare a report as to the proposal to light the 
streets electrically, at a fee of 50 guineas. is: 


St. Anne's-on-the-Sea.— The Council are inviting tenders for 


electric lighting plant, and application is to be made for borrowing 
powers. 


St. Paul's Cathedral.—A statement having been published in 
the usual cocksure style of the great London daily, that the proposed 
electric lighting of St. Paul’s cathedral had been incontinently 


. 


abandoned, the Cty Press has received information that there is no , 


foundation whatever for the statement, and that the contractors who 


have the installation in hand are proceeding with the work uninter- 
ruptedly. The remarkable feature of the electric lighting of St. 
Paul's is that we should have to wait so many years, until private 
benevolence should come forward with the necessary funds for the 


electric lighting of our great national cathedral. In view of the 
Hooley fiasco in connection with the much-advertised presentation 
of communion plate to St. Paul’s, it would surely have been more 
dignified to have used the ordinary cathedral funds for the outlay 
on electric lighting. 


Scarborough.—The Council propose to apply next session for 
powers to construct and work electric tramways. 


Science and Industrial Progress.—In addressing the share- 
holders of Messrs. Charles Clifford and Son at Birmingham, the 
chairman (Mr. S. Sanders) referred to the proposal to give £500 to 
the New Birmingham University fund. He said the matter was one 
of peculiar interest to the company. No trade had been more affected 
by scientific progre:s than the copper trade. He remembered 
furnaces being unearthed in Italy and Spain which were 2,000 
years old, but which were practically of exactly the same type as 
those which were in vogue in his youth. Within the last 
few years they were dealing with copper in 10-ton quantities 
for smelting, but now they were smelting 100 and 150 tons in 
single furnaces, and it was smelted on different principles entirely. 
There was a greater revelation still, and that was the application of 
electricity to the smelting and separation of copper and other 
. valuable metals. These and other discoveries were creating a great 
revolution in the copper industry of the world. Those new methods 
had all come from education in various branches of science, He did 
not say that no improvement had originated in England, buc a great 
many of the improvements in manufacture had been initiated in 
countries which had placed a greater value upon the education of 
the trading communities, especially in science, than we have done. 
If Birmingham was to maintain its position as the seat of the 
industries connected with the more precious metals it must have 
those advantages which scientific education alone could give, and 
more especially with regard to metallurgy, electricity, chemistry, 
and the application of heat. 
voted. 


Sheffield —Monday, Sept. 4, has been provisionally fixed for the 
inauguration of the new electric tramways. The Board of Trade 
inspection is expected to take place on the 28th inst., and trial runs 
will be made during this week. 


Shildon.— Messrs. Handcock and Dykes are to prepare a report on 
electric lighting at a fee of £25. 


* 


The donation was then unanimously 
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Shrewsbury. At the last meeting of the Corporation it was 
announced that the electricity supply works were being extended in 
order to meet the increasing demand for current, and before the 
winter it was hoped that all the main streets from the English to the 


Welsh bridges would be lighted by arc lamps. 


Stirling.—Five additional all-night and five 11 o'clock arc lamps 
for public lighting are to be erected iu the upper part of the town, in 
addition to the 20 provided for in the original electric lighting 
estimate.  Bailie Wylie announced at the last meeting of the Police 
Commissioners that the electricity works were ap prose ng com- 
pletion, and he anticipated that the current would be available 
towards the end of October. 


Suicide Under Arrest.—Alfred B. Marshall, in the employ of 
the National Electric Wiring Co., was arrested at Seacombe, near 
Liverpool, last week for having embezzled monies belonging to the 
company. The officer who effected the arrest, having allowed 
Marshall to retire to a lavatory, immediately afterwards heard a 
loud report and it was found that Marshall had shot himself, death 
being instantaneous. | 


Telephone in Abyssinia.—A representative of Reuter has 
recently had an interview with Dr. Koettlitz, who has acted as 
surgeon to an expedition passing through Somaliland to the Blue 
Nile. Dr. Koettlitz reports that in Abyssinia :— 

„There is a telephone running between Menelik's capital (Samara) and 
Harrar, a distance of about 300 miles. This line, which is the only sign 
of civilisation in that portion of the country, is kept in very bad repair. 
It was constructed by a Franco-Russian company, in which Menelik is a 
shareholder. The stations, which are about two days’ march apart, are 
mere thatched huts surrounded by strong high stockades. The dirty 
Eastern hut, with its Abyssinian attendant, affordsa striking contrast with 
the telephone and the instructions to ‘Ring up Adis Abeba.’ At one of 
these stations, when about half-way to the capital, we heard that Menelik 
had left there with bis army to receive the submission of Ras Mangascia. 
We then tried to telephone through to Capt. Harrington, the British 
Resident at Adis Abeba. A Frenchman at the other end of the line tried 
his best to prevent this, and it was only through hearing one of the British 
interpreters talking on the line that we succeeded in getting through.” 


Theft of Wire.—At the Southwark Police Court, on Monday, 
George Smith was sentenced to six months’ hard labour for stealiny 
a coil of electric wire, value £6, It was stated in evidence, by Mr. 
Robert Wheeler, ſoreinan to Mr. V. G. Middleton, electrical engineer, 
that his employer had been carryiog out some work at Messrs. 
Clowes’, printers, Duke-street, and had missed a considerable 
quantity of wire. Fortunately, they discovered a coil which had 
been hidden pending a convenient opportunity for the thief to take 
it from the premises. He gave instructions for an electrical device 
to be put up to detect the thief, which acted efficiently, and they saw 
prisoner hand the wire over to a woman. 


Tunbridge Wells.— Mr. Hugh Erat Harrison, B.Sc., Principal of 
the Electrical Standardising, Testing and Training Institution, has 
been appointed by the Board of Trade electrical inspector to the 
Corporation of Tunbridge Wells. 


Wakefield.—The Council decided on Tuesday to apply for sanction 
to borrow a further £25,000 for electric lighting extensions, 


Water Power in India. An interesting correspondence has 
recently appeared in the Spectator as to the value, for industrial 
purposes, of the water power available in India. In the course of a 
communication from Lieut.-Gen. R. H. Sankey, in our contemporary 
of Aug. 12, the writer states :— 

As a probable future generator of electric current the well-known falls 
of the Cauvery, 60 miles south-west from Bangalore, are incomparably 
superior to any others in India. Gersoppa, no doubt, from a picturesque 
point of visw, is the most splendid waterfall in Asia, if not in the 
world, the great “Rajah” Fall making a sheer plunge of 830ft. into 
the abyss below; but it is placed entirely out of the way for all 


"industrial purposes, at the north-west corner of Mysore, and is 


otherwise so handicapped by physical difficulties that, to the best 
of my judgment, many long years must elapse before it could 
be put to use for electrical purposes. It is, however, quite otherwise as 
regards the falls of the Cauvery at Sivasamoodrum. The volume of this 
river, which has a perennial supply in the Western Ghauts, is such that a 
portion of it alone sufficea, in the great Cauvery Delta works of the Madras 
Presidency, to irrigate no less than 840,000 acres of rice. Immediately 
above Sivasamoodrum the river divides into two channels, by the 
southernmost of which it tumbles over a precipice more than 300ft. 
in height, producing a waterfall which, in  widtb, grandeur, and 
general conformation, closely resembles the world-renowned ‘‘ Horsesho» 
Fal" of Niagara. The other branch of the river bifurcates below 
Sivasamoodrum, and running closely together the two, at about three- 
quarters of a mile north of the first-named fall, tumble into the lower 
trough of the Cauvery, one as a magnificent cascade, the other in sheer 
overfalls which, I should say, are quite unequalled in grandeur, the whole 
neighbouring cliffs quivering under the impact. This group of falls is quite 
double the height of Ni The main point, however, is whether these 
falls would readily lend themselves by position and otherwise to the econo- 
mical generation of electric current. Of this, I venture to think, there 
can be no possible doubt, judging from what one sees at the Niagara 
powec-house. When, therefore, it is considered that the great goldfields of 
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the Colar district of Mysore are only distant 90 miles as the crow flies, the 
large town of Bangalore 60 miles, and the city of Mysore 30 miles, it is 
only reasonable to assume that the magnificent falls of the Cauvery must 
before long, like Niagara, be harneesed to the electrical car for industrial 
purposes, 

Wednesbury.—The Corporation have decided to take the neces- 
sary steps to acquire so much of the undertaking of the South 
Staffordshire Tramways Co. as lies within the borough. 

Wolverhampton.—The Council have entered into an arrange- 
ment for supplying electric current to Messrs. Chubb and Sons at 
4d. per unit for lighting and lid. for power purposes, the arrange- 
ment to last for five years. ä | 

Yeadon.—A meeting of the joint tramways committee of the 
Yeadon, Rawdon and Horsfo District Councils was held last 
week for the purpose of receiving particulars of two proposals for 
the construction of electric tramways in the district. The maximum 
fare would be Id. per mile, and the through fare from Yeadon 
to the Leeds city boundary at Kirkstall 3d. Eventually a sub- 
committee was appointed to wait upon the Leeds Corporation Tram- 
ways committee to ascertain the views of that body with reference 
to the extension of the Leeds city tramway from its present terminus 
at Kirkstall Abbey to the boundary of the city. 


York. — The Tramway committee have opened negotiations with 


the City of York Tramways Co. for the purchase of their undertaking. | 


COMPANIES’ MEETINGS AND REPORTS. 


— e ——— 


W. T. Henley's Telegraph Works (Limited). 


An extraordinary general meeting of this Company was held on Tuesday, 
for the purpose of considering and, if thought fit, confirming as special 
resolutions the resolutiona duly pasaed at the extraordinary general 
meeting, held on the 51st ult., for increasing the capital of the Company 
from £180,000 to £302,000, by the creation of 24,000 new shares of £5 
each, for dividing the fully-paid shares of £10 each into two fully-paid 
ENS Eg £5 each, and for other purposes. Mr. SypNEY GEDcE, M. P., 
preeided. 

The SECRETARY (Mr. A. E. Salmon) having read the operative part 
of the notice convening the meeting, 

The CHAIRMAN remarked that the nine resolutions in the hands of 
the shareholders were passed unanimously at a recent meeting, which was 
attended by shareholders in person and by proxy representing con- 
siderably more than half the capital of the Company. The reaolutions 
having been so carried required to be confirmed by a simple majority 
present in person or proxy. Therefore, witbout further comment, he 
would propose that the resolutions be confirmed as special resolutions. 

Gen. HUTCHINSON seconded the resolutions, which were unanimously 
carried. | 


Subsequently, a separate general meeting of the holders of the 
Preference shares was held, when the subjoined resolution was pro 
as an extraordinary general resolution within the meaning of section 129 
in the Companies Act, 1862 :— 

* That this meeting of the holders of the Preference shares of W. T. 
Henley's Telegraph Co. (Limited) ratifies the agreement dated July 19, 1899, 
and made between George Sutton on behalf of the holders of the Preference 
shares of the Company of the first part, Arthur Edward Salmcn on behalf of 
the holders of the Ordinary shares of the Company of the second part, and 
the Company of the third part, and declares the same to be binding on all the 
holders of the Preference shares of the Company, and sanctions the same and 
the special resolutions of the Company set out in the schedule thereto,” 

Mr. SYDNEY GEDGE, M.P., who presided, remarked that in order that 
the meeting should be duly constituted there should be present in person 
or proxy one-tenth of the Preference shareholders holding one-tenth of the 
Preference capital Ile, himself, with others, represented 57 out of the 
94 shareholders and in capital over £20,000 out of the £350,000. He 
would formally move the resolution. 

Mr. LAMONT seconded the resolution. 

The resolution was carried unanimously. 


A separate general meeting of the holders of the Ordinary shares was 
then heid, when a resolution exactly similar to the above, but substituting 
holders of Ordinary for Preference shares was proposed as an extra- 
ordinary reeolution within the meaning of section 129 of the Companies 
Act, 1862. 

Mr. SYDNEY GEDGE, M.P., said it was necessary that one-tenth of 
the shareholders in number, and one-tenth in capital, either in. pereon or 
by proxy, should be present, and he himself represented 248 out of the 
516 Ordinary shareholders, and in regard to capital he represented 
£87,570 out of the £150,000. The only other remark he wished to make 
was that some of the Ordinary shareholders might have thought the 

in they made with the Preference shareholders was somewhat liberal, 
He wished to say that, although he was a holder of Preference shares 
jointly with others, he personally had no pecuniary interest in the Pre- 
ference shares, and also that no member of the Board was a Preference 

The Hon. R. STEWART seconded the motion, which was unanimously 


The proceedings then terminated. 


British Electric Transformer Manufacturing Co. 
(Limited). 


The first ordinary general meeting of this Company was held on Monday, 
Mr. R. STEWART BAIN, C.A., presiding. 

The SECRETARY (Mr. J. C. Wrist), having read the notice calling the 
meeting. 

The CHAIRMAN said : Gentlemen, I presume we may take the report 
as read. Our present works were completed on Oct. 3; prior to 
that date we were carrying on the manufacture of transformers in a 
temporary workshop. This we found both inconvenient and expensive, in 
addition the time of our officials was largely taken up in superintending 
the alterations to our preaent factory. You may, therefore, take it that 
the first three months of the period under review were not profit-earniog, 
although they were usefully employed in bringing our transformers 
prominently under the notice of future customers and in organising our 
staff. The accounts, therefore, may be taken to actually cover a period of 
about nine months working in our own factory and, considering that 
everything had to be started de novo, you will probably agree with me 
that we have every reason to be satistied with the resulte achieved during 
the nine months. Turning to the accounts you will see, oa referriug to 
the credit side of the profit and loss account, that our total tale, after 
deducting returns, amounted to £10,991. 43. 8d. Of this amount 
£5,633. 128. 5d., or over 50 per cen'!., represented the sales during the 
three months euded June, thus showing that aa our organisation became 
perfected our capacity of output increased more than three-fold. I look 
upon this as a very satisfactory feature in relation to the future of 
our Company. £1,623. 118. 4d. represents the value of the work in 
progress at June 30th, which is only taken at cost. This work will, of 
course, show its due proportion of profit when it is completed. Turning 
now to the debit side of the account you will see that our total 
manufacturing costs amounted to £10,230. ls. 9d. This is more 
than it would have been but for the reason already mentioned, namely, 
our having to occupy temporary workshops from June to October. As 
against this, however, we must place the fact that the prices of materials— 
copper, iron, &c. —have increased during the last six months. Our general 
charges—salaries, rent, rates, insurance, travelling, legal and general 
charges—amounted to £942. 2s. 10d., an amount which, I think, will 
not be considered extravagant. My own feeling is that if you wish to 
make a business pay you must commence by studying the strictest economy 
during its early years, and this item will, I think, show that this has been 
done in our case. The next item, Directors’ fees, shows that we on the 
directorate have practised what we preach, inasmuch as out of the fees 
due to us in accordance with the articles, namely, £669. Os. 9d , we have 
relinquished £369. Os. 9d. The item, £365. 2s. lld., for depreciation 
written off, is one which no one is likely to find fault with. As regards the 
amount written off th: alterations to works you will see that the amount 
represents one-half the total amount expended. We have considered it 
prudent to do this, because the lease of our present works is only a 
sub-lease and expires in 1901, so that if by any chance our lease was not 
renewed the amount expended on these alterations would have entirely 
disappeared by the time our present lease expired. The balance of 
£998. 2s. 9d. represents the profit on the working for the period 
under review. It is equal to 8 per cent. on the subscribed capital 
from the dates it was called up. You will see that we recommend 
that a dividend of 6 per cent. be paid on such capital, carrying forward the 
sum of £237. 93. ld., or nearly a further 2 per cent. I think, on the 
whole, that we have reason to congratulate ourselves on such a result when 
we consider it has been earned on what is really nine actual working 
months of an entirely new company. Turning to the balance-sheet, 
the firat and principal item is represented by the amount which 
we paid in purchasing our patents, namely, £25,000, to which has been 
added during the year £250. Os. 5d., being the expenditure in obtaining 
additional foreign patents. Of the amount of £23,000, £20,000 was paid 
to the vendor in shares, which are deferred as regards dividend until 10 
per cent. has been paid on the £15,000 subscribed capital. Ten per cent. 
is a good dividend, and when we earn and pay it these shares will be worth 
at least double their present value, and when that time comes, as I hope 
it will very soon, no one will grudge the vendor, Mr. B rry, participating in 
our success, Our transformers are covered by letters patent in the following 
countries, namely, France, Belgium, Italy, Auatria, Switzerland, United 
States of America, New South Wales, South Australia, West Australia, 
Queensland and Tasmania, and: in addition an application has been made 
and is now under consideration for Germany, and which I hope will very 
soon be granted. The question of how these foreign patents are to be 
dealt with is a matter which is now under consideration by the Board. 
We attach considerable value to them, and we have already been approached 
with & view to selling some of them. Whether we shall sell any of them 
or work them ourselves is a matter for future consideration. For this 
reason we do not consider that the time has come to write off anything of 
the value of these patents, as we are of opinion that they are worth con- 
siderably more than the amounts placed against them in the balance-sheet. 
As regards our stock, which is valued by our manager at £2,800. 108. 9d., 
it will be satisfactory to you to know that this stock is taken at the prices 
we paid for it, although, in nearly every case, tbe prices of materials have 
considerably increased siuce we purchased it, and if the stock had been 
taken at the present market value of these materials it would 
represent a considerably higher value than we have placed it at. Although 
we should have been quite within our right in taking our stock of materials 
at the present market prices, we consider it is better policy to take it at 
the prices we paid for it. As you will no doubt realise, it strengthens our 
position financially. The item sundry debtors £4,360. 198. id., is for 
amounts due to us, a large proportion of which is due by municipal 
corporations, A condition of the contract with the whole of these corpora- 
tions is that they retain an amount varying from 10 to 20 per cent. of the 
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amount of the contract for a year, which, of course, locks up a considerable 
amount of our working capital. The whole of thia amount is certified as 
good. £1,092. 178. 1d. represents the amount of cash at bank and in hand. 
As to our future, at the date of the Directors' report we had ordera on hand 
amounting to £9,260. 19s., or not far short of the total sales for the year. 
Additional orders have come in since amounting to £1.200. 2a. 6d., and we 
have tenders out for nearly three times this amount. As you are aware, 
our working capital is very small, only £10,000. Of this amount you will 
see from the report there is locked up £6,668 1s. 4d., for plant and 
machinery, stock, &c., leaving us with an actual working capital of about 
£3,300, and, as I have already explained, one of the conditions of municipal 
contracts being that from 10 to 20 per cent. of the amounts represented by 
such contracta is retained fora year, this further reduces our working capital. 
As our business increases it has been found that this is too small a margin 
to work with safety or comfort. The Board has, therefore, decided to issue 
a further 5,000 shares, and these are now offered to the present share- 
holders at par in proportion to the existing shares hell by them. 
The Board hopes that the shareholders will avail themselves of this 
offer, which only remains open until the 31st inst. It is very satis- 
factory to me to be able to report, as showing the confidence in 
which the future of the Company is viewed by some shareholders, that 
I have received an application from two large shareholders offering to take 
three times the number of shares they are strictly entitled to in 
accordance with their present holding, in the event of there being any 
shares not taken up by the shareholders to whom they have been offered. 
We, on the directorate, have also every confidence in the future 
of the Company, and we cannot give the sbareholdera, nearly all 
of whom are our personal friends, a better proof of our confidence 
than by telling them that both we and our officials are putting our 
money into it. I now move the adoption of the report and accounts, and 
the payment of the dividends therein set out. 

Mr. REGINALD J. WALLIS-JONES seconded the resolution, which 
was carried unanimously. 

The retiring director, Mr. Theodor Petersen, was re-elected, and Mes:rs. 
Monkhouse, Stoneham and Co. were re-appointed as auditors. 

A vote of thanks to the Directors terminated the proceedings. 


Liverpool Overhead Railway Co. 


The half-yearly meeting of this Company was held at Liverpool on 
Tuesday. In moving the adoption of the report, the CHAIRMAN (Sir 
William B. Forwood) said it had been the good fortune of the Directora to 
meet the shareholders each half-year with an account showing expanding 
traffic and increased passenger receipts. He regretted they could not 
on the present occasion render a similarly .gratifying statement. It 
was true there was a small increase of 2,538 in the number of 
passengers carried, due to the late service of trains which they ran 
to Seaforth ; but the loss of revenue on the southern section, between 
the Pierhead and the Dingle, had been very little less than £2,000. 
This loss was due entirely to the competition of the Corporation electrical 
tramways, which were now carrying passengera to the Dingle (a distance of 
23 miles) for 1d. Glasgow, which had a model system of tramways, 
charged for an equal distance 2d. and 24d. It was admitted by the chair- 
man of the Tramway Committee that they made a loss last half-year of 
£7,000 on their entire service, and so far as be had been able to analyse 
the accounts the loss on the Dingle line had exceeded that amount. The 
public had an undoubted right to enjoy the lowest possible fare which 
the tramways could be worked at, but the Council had no right 
to run their tramways at a loss to the injury of private enter- 
prise. This was not ordinary business competition, and if it 
occurred in other walks of life Parliament would step in and stop it. 
The Overhead Hailway, having been constructed solely to facilitate and 
cheapen the service to the docks, one would have thought that the first 
eare of the Council would be to conserve the interesta of an undertaking 
admittedly doing à great public service for the commerce of the port. On 
the contrary, they saw not only public money being used to their 
detriment, but to compete with them a speed was maintained frequently 
much in excess of the Board of Trade regulations, and which would not be 
possible unless the police were employed to safeguard the traffic. The 
Overhead Railway was further threatened by a proposal of the Council to 
construct an electric tramway along the line of docks, running paral!el 
with the overhead line. The streets adjacent to the docks were s9 rowded 
with traffic that to introduce electric tramways into them would be a serious 
interference with the trade of the port, and he was sure that would not 
be tolerated. He believed it would be quite impossible at certain hours 
of the day to work a tramway service along the line of docks. Their 
gross receipts for the past half-year had been £36,492, against £37,220 ; 
and their expenditure £24,924, compared with £23,526. "Their railway 
had lost none of its attractiveness with holiday people, their traffic last 
week being the largest on record. They carried 246,000 passengers during 
the week, and they earned £2,074, being the maximum amount earned in 
the same period since the line was opened. The report and accounts were 
adopted, and a dividend at the rate of 5 per cent. per annum upon the 
Preference shares for the past half-year, and at the rate of 23 per cent. 
per annum upon the Ordinary shares were declared. 


Dublin United Tramways Co. (Limited). 


The report of the directors, for the half-year ended June 30, states that 
the balance available for dividends is £29,885. 15s. 6d. The directors 
have declared the 6 per cent. Preference share dividend, and a dividend at 
the rate of 5 per cent. per annum (free of tax) on the fully-paid Ordinary 
shares. The dividends absorb £29,401. 4s. 7d., leaving £484. 10s. lld. to 
be carried forward. Out of the profits of the half-year dividends have had to 
be provided on & considerable amount of capital which is not yet remunera- 


tive. The directors report that the reconstruction of the tramways, the 
laying of underground conduits and cables, and the erection of the over- 
head electrical equipment throughout the whole system, are practically 
completed, and they expect that power will be available before the end of 
August, from the new generating station at Kingsend to operate by elec- 
tricity the remaining lines which are now worked by horses. "The working 
of the lines which are already operated by electricity continues to show 
most satisfactory results. The directors refer to the death of the late 
chairman (Dr. Carte), and Mr. William Anderson, the late secretary and 
manager, had been co-opted to fill the vacancy, and will act as managing 
director. Mr. R. S. Tresilian, formerly assistant secretary, has been 
appointed secretary, and Mr. C. W. Gordon manager. Mr. W. M. Murphy 
is the new chairman of the company. € 


BLACEPOOL AND PLEETWOOD TRAMROAD CO. (LIMITED).—The 
half-yearly meeting of this company was held on Tuesday. The chairman 
(Mr. G. Richardson) said that during the half-year they bad conveyed 
620, C00 passengers, and the total receipts amounted to £9,991. From 
July 1 to Aug. 12 the receipts were £7,981, and they had carried only one- 
third fewer passengers during that time than duriug the whole of the 
preceding half year. He spoke hopefully of the prospects of the company, 
and an interim dividend at the rate of 6 per cent. was declared, £390 being 
carried forward. 3 ; 

BRITISH ELECTRIC WORKS CO. (LIMITED).—The statutory meeting 
of this company was held at Birmingham on Monday. The chairman 
(Mr. W. Marriner Brigg) said they might congratulate themselves that the 
whole of the capital had been subscribed, and that they had come into posses 
sion of exceptionally good works—works which, although designed for the 
cycle trade, lent themselves well to the business the company h:d in view, 
viz., the manufacture of electric fittings. The articles they produced 
were meeting with a ready sale. The company's name was on the lists of 
the Post Office and the Naval Department ; they had had a good deal of 
machinery to alter and to adapt to the particular purposes required, and 
they were now really beginning to reap the benefit. He hoped the business 
would goon as it had begun, and that they would have a dividend to 
declare at the end of the financial year. 


HAMPSTEAD ELECTRIC SUPPLY CO. (LIMITED).—4An extraordinary 
general meeting of this company was held on Friday last, the Chevalier J. 
Soares presiding. After the secretary (Mr. C. A. Goffin) had read the 
notice convening the meeting, the chairman said they were met to pass 
some extraordinary resolutions. Having applied to the Stock Exchange 
for a settlement, that institution required certain alterations to be made 
in their articles of association. These alterations, &c , included the addi- 
tion of a clause to the effect that “the directors shall not employ the 
funds of the company, or any part thereof, in the purchase of or in loans 
upon the security of the shares of the company." He then moved that 
this new article, and one to the effect following: A printed copy of the 
report, accompanied by the balunce-sheet and statement of accounts, shall, 
at least seven days previous to the general meeting, be delivered or sent 
by post to the registered address of every member ; and two copies of each 
of these documents shall, at the same time, be forwarded to the secretary 
of the share and loan department, Stock Exchange, London,” be approved. 
together with 11 other eliminations, additions and modifications. The 
motion was seconded by Mr. A. Watling and carried. It is advisable tbat 
shareholders in this company should make themselves fully acquainted 
with the alterations made in the articles of association at the instigation 
of the committee of the Stock Exchange. 


f p————— ——— I] 


MEW COMPANIES, STATUTORY RETURNS, &. 


 BRAZILIAN STREET RAILWAY CO. (LIMITED).—This company wa- 
registered on August 5, with a capital of £120,000, in £1 shares, to acquire 
the business of the Brazilian Street Railway Co. (Limited) (incorporated 
in 1868), and to acquire, construct, equip, and use electric or other railways, 
tramways, buildings, &c., in Brazil. The subscribers are J. S. B. Hawkins, 
A. G. Kendall, W. M. Martineau, F. R. Bluett, J. Wilkinson, H. Bluett, 
and J. W. Walker. The first directora are W. B. Hawkins, A. G. Kendall, 
W. Martineau, S. J. Wilde and T. Comber. l 


ELECTRIC BATTERY CASE AND FITTINGS SYNDICATE (LIMITBD).— 
This company was registered on August 10, with a capital of £12,000, in 
£1 shares, to carry on the business of manufacturers of and dealers in 
electric battery cases and cells and fittings of every description, aud to 
adopt an agreement with Mr. J. W. H. Stringfellow. The subscribers are 
W. Morgan, J. W. Savage, T. Black, W. Burley (engineer), W. Pickering 
E. White, and Mra. Jane H. Braithwaite. j 


, KALGOOLIE ELECTRIC POWER AND LIGHTING CORPORATION 
(LIMITED). —This company was registered on August 8, with a capital of 
£225,000, in £1 shares (200,000 Preference and 25,000 Deferred), to adopt 
an agreement with the Kalgoolie Power Syndicate (Limited), to establish 
a system of electricity supply, for mining and power purposes, &c. The 
subscribers are J. T. Thompson, C. E. Mozley, S. F. Wall, C. N. L. Shaw, 
H. D. Kerr, W. Oweton, and M. E. Williams. - : 


. PARSONS FOREIGN PATENTS CO. (LIMITED).—This company Was 
registered on Aug. 1, with a capital of £60,000, in 20,000 “ A and 40.0 
B“ shares of £1 each, to adopt an agreement with the Hon. C. A. Par- 
sons and Parsons’ Marine Steam Turbine Co. (Limited) for the acquisition 
of certain patent rights for all European countries (except Italy) and their 
colonies, in relation to turbines, and to carry on the businesses of manu- 
facturersof anddealers in turbines, turbine machinery and plant, engines, &c. 
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RIVER PLATE CONSTRUCTION CO. (LIMITED).—This company was 
registered on Aug. 10, with a capital of £120,000, in 1,200 Ordinary shares 
of £100 each and 1,200 Deferred shares of 1s. each, to carry on the business 
of electrical engineers and suppliers of electricity for the purposes of light 
and power, and to establish and maintain electric lighting works, signalling, 
telegraphic, telephonic and other systems, tramways, railways, &c. The 
subscribers, each with 10 Deferred shares, are C. Bright (engineer), A. F. 
Farish, A. G. Lewis, E. E. Ford, T. F. Stevens, G. S. Eggleton, W. A. 
Hunter, J. W. Ward, T. C. Richards and W. S. Wild. : 


SMOKE CONSUMER (LIMITED).—This company was registered on Aug. 
11, with a capital of £1,500, in £1 shares, to acquire certain inventions 
relating to improvements in appliances for the prevention of smoke in the 
furnaces of steam boilers and the like, and to manufacture and deal in 
appliances for consuming or prevention of smoke. The first directors are 
W. Farrer, J. Farrer, J. Hardy, E. A. Green and W. E. Green. 


SUN ELECTRICAL OO. (LIMITED).—This company was registered on 
August 9, with a capital of £50,000,in £1 shares (20,000 Preference), to carry 
on the business of manufacturers of and dealers in electrical accessories and 
instrumenta, wires, cables and linea of all kinds, electricians, electrical and 
mechanical engineers, suppliers of electricity for the purposes of light, 
heat, motive power, &c. The subscribers (with one share each) are F. H. 
Minn (electrician), F. J. B. Collis (electrician), G. Payne, R. T. Smith, N. H. 


CAPE ELECTRIC TRAMWAYS (LIMITED).— Holders of share warrants to 
bearer can obtain payment of dividend (53 per cent. interim) by presenting 
coupon No. 4 at the offices of the company. 

CENTRAL LONDON RAILWAY CO.— A final call of £2 per share has just 
been made. . 

HOVE ELECTRIC LIGHTING CO. (LIMITED).—4An interim dividend at 
the rate of 6 per cent. per annum for the half-year to June 30, has beon 
declared, payable Oct. 15. 

NEWCASTLE ELECTRIC LIGHTING COMPANIES.—An interesting and 
appreciative article on the present position and future prospects of the 
3 Eo De supply companies at Newcastle appears in the Statist for 

ug. 12. 

OSWESTRY ELECTRIC LIGHTING AND POWER CO. (LIMITED).— The 
resolution for the eale of the undertaking to the Corporation has been 
confirmed by the shareholders. 

PHOSPHOR BRONZE CO. (LIMITED AND REDUCED).—A petition to the 
High Court for an order to confirm a resolution reducing the capital of the 
CORR Ton £90,000 to £45,000 will be heard by Mr. Justice Kekewich 
on Oct. 28. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Bovns, J. W. Reacher and F. O. Smith. The first directors are R. T. | 2 N ! AGGREGATE 
Smith (chairman), F. H. Minn (managing) and G. Payne. Line Week 8 Ino. "E f 
| g = weeks, Amount. | acne 
OLDHAM, ASHTON AND HYDE ELECTRIC TRAMWAY (LIMITED).— | -—————————— —u—:.g —-„t¼ 4 — . I———— 
The annual return to July 10 has been filed. The nominal capital is | 1899 £ £ £ £ 
£80,000, in 4,000 Preference and 4,000 Ordinary shares of £10 each, all of | *Birmingham Tramways. Aug.12 | 4,825|+1,135 6, 22,823 |+ 3,239 
which have been taken up and paid for in full. Blackpool Corporation... „ 9 1.515 7 400 19 11,107 |+ 2,919 
THOMAS PARKER (LIMITED).—The annual return to July 18 gives the | T Blackpool and Fleetwood „ 12 | 2,167/+ 934i 6j 7,98l |+ 3,662 
nominal capital as £75,00), in 7,500 shares of £10 each, all of which have Bradford Corporation... , 15 472| .. | 52! 16,536 
been taken up; 1,750 share: are considered as fully paid, and the full | Bristol Trams & Carriage ,, 11 | 4,489 |+ 1,619, 6| 21,963 7 2,785 
amount (£57,500) has been paid on the remainder. City & South London Ry. „„ 15 | 1,033 * 110 7 6,065 - 118 
| Dover Corporation.. ,, 12 3347 75 19! 3973 isis 
im bi cias „ 5 | 1,784 | + 247, 6| 6,855 [y 258 
gow Corporation. „ 9,0068 7 1,018 ... A" e" 
CITY NOTES. Liverpool Corporation l | | 
=e Aigburgh Vale Route , 5 536| .. 15 8,282 ; 
MEMORANDA.—Bank rate 54 per cent. (since July 15, 1899). Price of Dingle Route ..... veel » 9| 190| .. , 38| 14,670 | s.. 
silver 27}ġd. per oz. (Aug. 17). Consols (23 per cent.) 1064—1064 for Prince's Park Route... , 5 552 .. 29 10,428 
money, 1001 10635 for account; 24 per cent. 1011—102 (Aug. 17). Smithdown Rd. Route „ 5 / 1,080) . 4| 28ll, .. 
Stock Exchange Settling Days: Consols, Sept. 1; Stocks and Shares „Liverpool Overhead Rly. „ 13 | 2074 | + ó3 7 11,529 ;- 452 
Continuation Days, Aug. 29 and Sept. 13; Ticket Days, Aug. 30 and .Bheffleld Tramways. =... ” 13 1,558 I+ 59: 32 41,708 + 9,897 
Sept. 14; Pay Days, Aug..ól and Sept. 15; Mining Share Carry over | South Staffs. Trams. ... 11 987 + 406, 32 20,955 + 1,101 
Days, Aug. 28 and Sept. 12. * Partly electrical. t Against one week less last year. 
ELECTRICAL COMPANIES’ SHARE LIST, 
PRESENT AMOUNT , LAST PREVIOUS | Price RATS PEE, BUSINESS DONE 
AMOUNT | or Divi. | NAME, WEEK'S PRIOR Wednesday. CENT. DIVIDEND DUB, DURING WEEK 
‘| SHARE | perp. | AUGUST 9. | August 18. | YIELDED. ENDING AUGUST 16 
TELEGRAPHS. ? Ens 
8. 
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9n6 em wu om QUO AUD UD Cub com a QUO me ° 
£75,000 100 6% „ Do. 5 per Cent. Debs. (2nd Series, 1908) . 197 111 107 111 4 10 11 Ne e A 
10,000,000} $100 $1 Comm Cable Capital ————————| 188 193 183 1933 $ 211 | Jan., Apr., July, Oct. — - 
41, 888,4] Stock 4 * Do. 4 per Cent. Debenture Stock ~ -~ == = 104 100 104 106 815 6 ii i | 105} EM 
16,000 10 8 Oube Submarine Ordinary (Deferred) a = = æ =.. 9 10 9 10 8 0 0 | February and August 9] — 
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£120,000 a100, 85 | Direct Wost India Cable 4$% Reg. Deb. (red) .. 10 103 HO 103 116 5 Juno i A 
$, , i 9 n = «- an uo ma cub cx» SO UD GNO On UP an en an o A 4.9 i , 9 
2,706.0 Stock | 8 Do. $i per Denk. Pref. Stock’ ........... 10! 9s 102 3 8 8 . xii c ae 10 E m 
£1,432,268| bosk 4 * Do. 4 Cent. Mort. Deb. Stock (red.) 16 120 116 12) 8 7 0 | May and Novem er 117 115 
250,000 10 2 Bastern OD — a 11) 16 111 16 413 4 | Jan., Apr., July, Ost. 1t 143 
£320,000 | Stock 4 Do. 46 per Cent. Debenture Stock ...... 114 1!9 11 119 8 7 3 | February & Augas - - 
2 6,200 190 5 * Do. . o. (Austin. dov. Sub. )Deb.190C(reg.) .. 103 99 193 417 4 | January and Jaly — = - 
£64,400 100 6 Do. ( eis mde eras E “108 10) 19: $17 1 x i 2 = 
£ 7,400 100 b *Bastern and 8. B p.c. Moe. Deb. 1900(reg. ) . 103 90 108 $171 " 10 .. = 
£34,500 100 b Do, (Bearer) mw masses a amma.. 10) 103 10 101 417 1 " ii Pu Ls 
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ELECTRICAL COMPANIES’ — LIST. 
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NOTES. 


4 — 


Tue use of three-phase currents in the manufacture of 
calcium carbide is the subject of an article appearing else- 
wherein this issue, which is worthy the attention of those 
of our readers who are interested in that industry. The 
distribution of heat made feasible by the three arcs appears 
io be an advantage in that it allows a more regular formation 
of the carbide than is possible with & single arc. Accidental 
extinction of the arc is also less to be feared, for it is unlikely 
to occur with all three arcs at once, and any one momentarily 
extinguished can be brought again into operation without 
seriously interfering with the regular running of the furnace. 
Another point of interest is that wood charcoal is used 
instead of coke. This material is mixed with the lime and 
moulded into bricks which are baked before being fed into the 
furnace. The disadvantage due to the light and bulky 
character of the charcoal is thus minimised. Apart from 
the question of bulk, charcoal is in some ways preferable to 
coke. The quantity of ash is smaller and therefore 
contamination of the carbide with silicon, magnesium, iron 
and similar impurities is avoided, The observation that 
charcoal can be used successfully is important, seeing that 
in many places where large water powers exist wood is 


plentiful, and coke is scarce. 
— 


Durme the last few weeks no less than three fires have 
occurred, under very similar circumstances, at cable factories 
situated near London, and in close proximity to each 
other. Fortunately all have been extinguished before any 


PRICE SIXPENCE “Zn 
Abroad, 8d., or 16 cents, or 80/r., or Wpf. 


more than a portion of the factory was involved, but 
with a little less promptitude on the part of the fire brigades 
they might have assumed serious dimensions. Too many 
precautions cannot be taken in works where it is necessary to 
store large quantities of most inflammable material, which is 
maintained in an absolutely dry condition, and is, moreover, 
under constant manipulation, in nearly all the more impor- 
tant shops. Such expedients as covers for the insulation 
tanks when not in use; closed or closable boxes for scraps and 
waste ends of tape; fire alarms, automatically controlled by 
thermometers or fusible wire, in the cotton stores and drying 
rooms ; and last, but not least, a strict control of the night- 
watchman’s rounds, may be mentioned as tending to increase 


security from fire. — — 


Tue Tramways and Electricity Committee of the Dublin 
Corporation instrueted the Town Clerk to forward a letter to 
the Dublin United Tramways Co., calling attention to the 
‘‘numerous accidents" which had recently occurred in 
connection with overhead wires in that city. The Committee 
considered the accidents due to the omission of reasonable 
precautions, and expressed their strong conviction that the 
company should provide for each car “a driver or motor man, 
a conductor to start and stop the car, and a collector of fares.” 
Although the recent accident which has taken place in Dublin 


‘is to be deplored, we fail to see the necessity for having a 


third attendant on each car. It was but reasonable to expect 
that the company would not be influenced by the expression 
of strong conviction on the part of the Committee, and we 
have no fault to find with the company’s reply, printed in 
another column. We look forward with interest to the 
appearance of the company’s new trolley head with its 
ropeless trolley pole. 


— — 


Te article, which we publish in another column, on 
* Compensating Condensers in Telegraph Circuits," while of 
interest from a purely academic point of view, will, we fear, 
not prove of any practical assistance to submarine cable 
electricians. An examination of Mr. Smrpson’s train of 
reasoning will show that the value of the shunted condenser 
would have to be altered, not only for every different circuit, 
but also for every variation in the speed of signalling. We 
believe that Dr. MumnREAD has found that an inductive shunt 
on the receiving instrument has much the same effect as the 
arrangement proposed by Mr. Simpson, but the amount of self- 
induction required for each circuit and each speed would also 
have to be calculated in each case, and it is doubtful whether 
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this would be workable under the conditions obtaining in 


practice. Another point is whether the two equal resistances 
in series, with a capacity at their junction, can be considered 
to approximate sufficiently to the resistance of the cable with 
its distributed capacity. If such is not the case in this 
particular instance, Mr. Suspson’s conclusion would, of course, 
be incorrect. It is to be regretted that he has not verified 
their accuracy experimentally; if a tithe of all the written 
theory of submarine cable signalling were made the founda- 
tion for a series of careful and intelligent experiments, there is 
no doubt that it would lead to important practical advances 
in that branch of electrical engineering. 
5 

A German firm is manufacturing several shapes of pliers, 
with strong insulating handles of porcelain, for the use of 
those working on live mains. The idea is a good one, if the 
employment of such tools were limited to cases where the pres- 
sure, while not dangerous, is yet sufficiently high to necessitate 
. the insulation of the workman’s hand for efficient work to be 
. done. On mains at a dangerously high pressure, however, 
such appliances have the great fault that they are, so to 
speak, the equivalent of a single rubber glove. Cases of shock, 
caused by the workman automatically using the uninsulated 
hand, have not been unknown. 


TwzLvg years ago Mr. Morpey conceived the idea of the 
inductor alternator, although it is only recently that a 
machine of this pattern has been one of the Brush 
Company's standard types. In 1890 two Kingdon inductor 
alternators of rather unmechanical design were installed 
in the Woking electricity works, but they had soon to 
be replaced by machines of a more reliable make. Later, 
however, the type of machine with fixed coils was re-intro- 
duced by some of the largest firms on the Continent, 
and for a time threatened to oust the moving coil alternator 
out of its position. Our special correspondent alluded 
last week to the tendency of Swiss dynamo makers to 
return to their old love in alternator design ; and it is pointed 
out in our Correspondence columns this week that there are 
more reasons than he has mentioned why the machine with 
revolving coils should still be the favourite among dynamo 


designers. It would be interesting to hear the opinion of 


some manufacturers on this question. 


Cable Interruptions and Repairs :— 


Date of Interruption. Date of Repair, 
Maranham— Para 009000900999 50999€ April 10, 1 ec — 
Bonny—Cameroons ............... May 29,1899 ... Aug. 21, 1899 
Latakia— Cyprus. June 21, 1899 ... — 
Jamaica Colon July 1, 1899 — 
Bolama and Bissao (communica- 
tio ih.... 8 July 28, 1899 ... — 
Acera— Grand Bassam m Aug. 1, 1899 — 
Florida— Bahama  ....... .......... Aug. 14,1899 .. Aug. 16, 1899 
Jamaica—Porto Rico Aug. 15,1899 ... Aug. 22, 1899 
Serena — Valparaiso . Aug. 18, 1899 — 


Made in Germany. —A correspondent, says the Westminster 
Gazette, sends us & copy of the Karlsbader Tagblatt, wherein 
we find Mr. Henniker Heaton alluded to under the novel and 
appropriate title of Herr General Post.“ 

Glasgow and West of Scotland Technical College.— The 
. next session begins on September 26th. Some particulars of 
the course of instruction are given in an advertisement, and 
prospectuses, &c., can be obtained from the Seoretary, 
- 88, Bath-street, Glasgow. 
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Sir William Preece.—The freedom of the borough of 
Carnarvon is to be conferred on Sir William Preece, 
Carnarvon being his native town. The ceremony, which will 
be followed by a banquet, is to take place at the Carnarvon 
Guildhall on Thursday, September 21. 

Russian Weights and Measures.—According to a Reuter's 
telegram from St. Petersburg, dated August 18, a new 
regulation on Russian weights and measures was officially 
published on that day. The Russian pound, which is fixed 
as the standard of weight, is declared to be equal to 409-512 
grammes ; a pail or vehro is to hold 30lb. of distilled water at 
162^C., and a garnez 8lb. of water. The unit of length is the 
The metric system is to 
be optional, and may be used on a par with the Russian in 
commerce in dealing with contracts, accounts, &c., and after 
mutual agreement by State and municipal authorities. Private 
persons are, however, to be under no compulsion to use the 
metric system when dealing with the above-named authorities. 


The Experiments in Wireless Telegraphy at Dover.—With 
reference to our note last week describing the experiments 
made at Dover with Marconi apparatus, we now learn that 
these were made by the Wireless Telegraph and Signal Co. at 
the suggestion of Prof. J. A. Fleming. In connection with the 
professor's forthcoming lecture at the British Association on 
September 18th, on ** The Centenary of the Electric Current,” 
he has been arranging to send communications by wireless 
telegraphy between the Town Hall, where the lecture is to be 
held, and the South Foreland, and he was anxious to test 
whether he could get the waves through the Castle Rock. As 
mentioned last week, the experiments were entirely successful, 
although the Castle Rock is 400ft. higher than the Town Hall 
flagstaff, so that the waves must go either round or through 
the rock to get to South Foreland and to the Goodwin Light- 
ship. The station at Wimereux now being the property of the 
French Government, it is not yet certain whether it will be 
possible to transmit messages between the British and French 
Associations next month. 

Electrolytic Production of Zinc.—A United States’ patent 
has recently been granted to a resident of Berlin for the 
electrolytic production of zinc. What is claimed as the inven- 
tion is **& process which consists in placing a lead or copper 
anode in a solution capable of dissolving the same, placing a 
suitable cathode in & solution similar to that at the anode 
but containing also zinc, separating the two solutions by a 
suitable diaphragm, maintaining their temperature above 
normal, passing a current from the anode through both 
solutions to the cathode, thereby bringing the lead or copper 
into solution at the anode, and depositing the zinc at the 
cathode, precipitating the lead by means of zinc carbonate 
outside the cells, and conveying the resulting solution to the 
cathode cell, substantially as set forth," As our contem. 
porary Electricity of New York points out, it will be seen 
that this process differs to a certain extent from those already 
in operation on a commercial scale, in the electrolyte of 
which it is proposed to make use. 

Another New Aluminium Solder.—A Mr. H. L. Gronimus, 
of Chicago, is the last person who claims to have solved the 
problem of a useful solder for aluminium. It is, as usual, a 
secret composition, and a flux, also of secret composition, 
must be employed with it. The Western Electrician volunteers 
the following additional information :—‘‘ The flux can be 
applied with a common brush or with the tips of the fingers. 
It forms & transparent coating on the surface of the metal, and 
protects it from atmospheric oxidation. It is said that the 
flux will not decompose or vaporise at temperatures approaching 
red heat. This facilitates a good adhesion of the solder to the 
metal, and is especially valuable in electrical work. The 
solder is a greyish alloy. It is applied with a soldering-iron 
or blow-pipe. It is said that tests of months’ duration, in 
saline solutions, show that no galvanic action is set up between 
the solder and the aluminium. Mr. Gronimus' solder has 
been tested for conductivity, and is said to have 68 per cent. 
of the conductivity of pure copper. For the aluminium 
feeders to be used on the North-Western elevated railroad of 
Chicago it is proposed to make the joints by using the 
Gronimus solder in cast-brass sockets.” 
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Imperial Telegraphs.—Notwithstanding the categorical 
denial given by The Times correspondent to the “facts” 
recently presented by Mr. H. Heaton in regard to his proposed 
landline alternative to the existing cable routes to the East, 
that gentleman returns to the fray, and in a long letter, 
dated: August 19th, to Lord George Hamilton, Secretary for 
India, writes :— 

The question of reducing the present high telegraph charges to India is, I 
know, engaging your attention. I beg that you will not come to any decision 
on the matter until you have heard Sir Edward Sassoon and myself. 
We take the greund that any subsidy given by the Indian Govern- 
ment will considerably hamper competition, and block the way 
of really cheap telegraph rates to India, Australia, and the East 
for many years. I have shown in articles in the Ninetecnth Century 
and in The Times all that is necessary is to link up the present land 
lines in order to have sixpenny rates to India. . Ihave indicated 
four different land routes to India where “linking up” can be effected. 
The only reply to these statements is that the Ameer of Afghanistan will 
not consent to our constructing a telegraph line into or through his 
territory. . . . My information, however, is that the permission of 
the Ameer can be obtained. . At all events we(with your sanction) 
intend to make an effort through other agencies to get the Ameer's 
consent. Even if it cannot be obtained there are three alter native lines 
Open to us. 

Mr. Heaton, in his desire for notoriety, chooses to ignore the 
opinions of experts as to the impracticability of these landline 
routes. Is he aware that on a part of his proposed chief land 
route there is a stretch of uninhabitable country between 600 
:and 700 miles in length ? 

The Niagara Power Plant.—Prof. George Forbes, writing 
to The Times of August 19th from Niagara Falls, refers to the 
great extension in power development at Niagara since he was 
there 43 years ago. He gives a list of 16 works which have 
been established on the company’s land, using power from 
20 RB. p. to 10,000 m.r. respectively, and aggregating 34,590 RB. p. 
To these, additions are to be made in October, of two new 
"works. The Atchison Graphite Co. and the Lead Reduction 
Co. (litharge) will be supplied, bringing the total up to 
45,195 n.r». contracted for, the whole representing an income 
of £150,000. The operating expenses do not exceed £25,000 
per annum. The dynamos, which were totally new, not only 
in size, but in general design, never gave the slightest trouble, 
and the transformers, ranging up to 2,500 E. Pp., have answered 
their purpose perfectly, in spite of the low frequency, which, 
says Prof. Forbes, ** was generally condemned by theorists when 
I introduced it, but which is recognised now by everyone at 
Niagara as contributing largely to the success of the scheme.“ 
The rotatory transformers gave some trouble at the outset, 
being the first which had ever been commercially used, but 
the difficulties have been successfully met. In connection 

with this, we may call our readers’ attention to a note from 
ur American correspondent in another column. Following 
the usual course of events, we should not be surprised if the 
public were shortly invited to invest their capital in the 
rewly-projected undertaking. 

Transmission Line Construction.—In a description of the 
Kootenay-Rossland (British Columbia) transmission scheme, 
the Journal of Electricity gives some interesting data 
concerning the 81 mile pole line. This consists of two 
parallel and duplicate pole lines, on one of which the cross 
arms are roofed over to prevent the wet snow from piling up 
on the cross arms around the insulators, which it does to a 
‘height of some 18in. to 24in. during seasons when there is no 
wind. The cross arms are two in number, the upper one 
some 8ft. in length with 4 pins, and the lower shorter, holding 
two pins. The upper one is covered with a cedar roofing 
24in. wide, sloping slightly downwardly from the pole each 
way toward the ends of the cross arm. The lower, imme- 
diately below it, is roofed to a width of 16in. During the past 
winter service was continued over both lines, even when the 
exposed line had from 10in. to 12in. of snow on the cross 
arms. If any leakage existed, it was impossible to detect it, 
so that the roof appears to be quite an unnecessary precaution. 
Another peculiarity of the same line is the crossing of the 
Columbia River, which is in a single span 1,500ft. in length. 
The wires are No. 000 bimetallic, maintaining a conductivity 
equal to that of the balance of the line, which is No. 0 copper. 
These spans are unsupported by strain cables, the total sag 

being 577^ 52ft., with the strain taken up by a number of 
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ordinary porcelain insulators in a strain tower at each end of 
the crossing. The interaxial distance between the wires is 
only 6ft.; but no trouble has been experienced from swinging 
crosses or from breakage due to wet snow, which has at times 
adhered to the lines to a diameter of about 4in. 


The United States Patent Office.—The United States 
Commissioner of Patents has just issued a report upon the 
condition of the Patent Office in that country for the year 
ended June 30, 1899. 85,352 patents were applied for, 2,292 
design patents and 91 re-issue patents. Of these a total 
number of 28,550 was granted, 4,021 patents were withheld 
for non-payment of fees, and 16,670 expired. The number 
of applications for patents has shown considerable falling oft 
since the previous year, when the number was again less 
than in the year ending June 30, 1897. The receipts from 
all sources were £244,110, and the expenditure £229,788. 
The number of applications awaiting action on the part of 
the office shows considerable improvement. On July 1, 1899, 
this number was slightly under 3,000, while at the corre- 
sponding dates in 1898 and 1897 the numbers exceeded 
12,000. A notable advance has been made in the cle ;sifica- 
tion division, the work of thoroughly revising and perfecting 
the classification of letters patent and printed publications of 
the Patent Office, which was begun last year, having consider- 
ably progressed. The report concludes with an appeal for 
more room and for some general legislation to increase the 
powers of the Commissioner of Patents. Among other powers 
required are authority to re-adjust salaries and re-classify the 
clerical force, authority to dispose of models of expired 
patents, and to exchange or sell useless books in the scientific 
library in order to replace them with modern works. 

Electricity Supply in Germany.—In the Elektrotechnische 
Zeitschrift of July 6th is published our contemporary's usual 
yearly list of the public electricity supply stations in Germany. 
There are, excluding those power stations which only supply 
current for tramways, 477 towns in which electric supply 
works exist, and as some of these have more than one central 
station, the total number of supply stations comes to 489. 
This represents a capacity of 145,535 kilowatts of generating 
plant and 22,787 kilowatts of accumulators. A comparison 
with last year’s statistics (a short resumé of which was given 
in The Electrician of Aug. 8, 1898) is instructive as showing 
the trend of central station design in Germany. Of 
the total number of stations, 421 supply continuous 
current, an increase of 30 per cent. over last year. 
All except 83 of the purely continuous current stations 
have batteries, and this number 33 is a repetition of 
that recorded last year. On the other hand the number of 
stations in a position to supply only single-phase alternating 
current has increased but 14 per cent., from 29 to 38. Purely 
three-phase stations have increased in number from 23 to 33, 
viz., 48 per cent.; combined three-phase and continuous 
current, from 15 to 22 (47 per cent.); of combined single- 
phase and continuous current stations there are five, the same 
as last year; and this year two “ monocyclic” generating 
systems are added. The total number of stations last year 
was 375, so that the increase in number of stations of all 
classes is 30 per cent. The total connections amount to the 
equivalent of 8,587,285 50-watt lamps, divided as follows :— 
Incandescent lamps, 1,940,744 50-watt lamps or equivalent ; 
arc lamps, 41,172 10-ampere lamps or equivalent; motors 
and power for other purposes than lighting, 68,629 g.». Of 
the 28 towns in Germany with a population of over 100,000, 
24 have electricity supply works already, and the remaining 
four have such works in course of erection. The following 


tabulated statement gives an idea of the extension of the 


electric light to German towns of various sizes :— 


| Number of Towns with 


Population. US r of =a 1 None 

, owns. TE l 

(«) Running. | (b) In progress. 
Over 250,000...... 7 : 7 | — 
100,000 to 250,000...... i 2l 17 4 
50,000 to 100,000...... 30 12 p 10 
25,000 to 50,000. 71 28 8 
10,000 to 25, 000 288 59 14 
2,000 to 10,000. 2,714 269 55 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D'ALBE.] 


A new Iadio-Active Substance.—-By extraction from a large 
quantity of uranium ore, E. de Haén, of List, near Hanover, 
has obtained substances which possess the properties ascribed 
by M. ani Madame Curie to “radium” in an extraordinary 
degree. Two preparations have been made. Preparation A 
exhibits the properties of Becquerel rays. It excites fluor- 
escence in a barium platinocyanide screen even across opaque 
substances, affects the photographic plate, makes air electrically 
conducting, and has an additional property not hitherto 
described, that of being itself strongly luminous. Preparation 
B possesses in general the same properties as preparation A, 
but the excitement of the screen is more intense, whereas the 
self-luminosity is feebler. In both cases the rays which pro- 
duce fluorescence penetrate bodies like black cardboard more 
readily than they penetrate glass. Both preparations must 
be carefully preserved from moisture, especially the first 
preparation, which loses its own luminosity i in a few hours 
when exposed to the moisture of the atmosphere. Once the 
luminosity is lost it is difficult to restore it. The only 
expedient which succeeds as a rule is that of melting the 
substance in the oxy hydrogen blowpipe. 


[E. DE HAEN, Wied. Ann., No. 8, 1899.] 


Dijraction of Röntgen Rays. — M. Maier describes a lengthy 
series of experiments made to determine the ‘ wave-length ” 
of Rontgen rays by means of diffraction. In the absence of 
regular reflection and of polarisation, the diffraction method 
is the only one available, and that method has only yielded 
anything like consistent results in the hands of Fomm. The 
latter used a linear source of Röntgen rays, a slit parallel to 
it, and a screen behind the slit, on which he detected two 
systems of fringes, one on each side of the image of the slit, 
and one system in the image itself. M. Maier, in “endeavouring 
to repeat this experiment, used every variety of focus tube 
and altered the elements of the arrangement in every 
conceivable manner, but without success. It was only when 
he had recourse to ordinary Crookes or Hittorf tubes that he 
obtained the fringes sought, or rather the first minimum 
within the image. The distance between the line of light 
and the slit was 200mm, between the slit and the screen 
180mm., and the width of the slit was 0-1mm. The resulting 
wave- length was loup consistently with two tubes. That 

would be about goth of the wave length of ordinary light, but 
it remains to be proved that we have to do with true 
diffraction. Anyhow, the value obtained agrees well with 
Fomm's figures. 

[M. Marken, Wied. Ann., No. 8, 1899.] 


Magnetic Properties of Hematite. Our knowledge of the 
magnetic properties of the iron ores, with the exception of 
magnetite (Fe,O,) and pyrrhotite (Fe, Sg) is still very limited. 
Works on mineralogy usually state that such and such an iron 
ore ‘‘attracts the magnetic needle.” But that is no test of 
inherent magnetism, since soft iron will do the same. A. Abt 
has completed some tests on hematite derived from the neigh- 
bourhood of the great deposit of magnetite at Vasko, 
Moravitza. Rough preliminary measurements revealed the 
fact that similar pieces of magnetite and hematite, subjected 
to the same magnetising current, gave deflections of the 
magnetometer standing in the ratio of 4 to 1. More detailed 
measurements showed that both the maximum magnetisation 
and the remanent magnetism of hematite depend largely upon 
the structure of the ore. One particularly homogeneous 
specimen, showing a percentage of iron rather in excess of 
that indicated by the formula Fe,O,, showed a remanent 
magnetism approaching that of magnetic iron ore to within 
some 70 per cent. The maximum magnetic moments of 
three equal prisms, of pyrrhotite, hematite, and magnetite 
respectively, were found to be in the ratio of 1 to 2:356 to 


9:237. Pyrrhotite shows the smallest magnetisation in com- 
parison with its percentage of metallic iron. 
A. ABT, Wied. Ann., No. 8, 1899.] 


Potential Gradient at the Anode.—C. A. Skinner has found 
that the potential gradient within the luminous layer covering 
the anode is practically infinitesimal. Both Hittorf and 
Graham found that there was a sudden fall of potential at 
the anode, though not so great as that in Crookes’s dark 
space. There is, in fact, a difference of potential between 
the metallic anode and the gas, amounting to, say, 20 volts, 
This difference increases to, say, 40 volts within the first few 
millimetres, but the point brought out clearly by the author 
is that no such increase takes place within the luminous 
layer immediately adjoining the anode. This luminous layer 
is usually 1mm. or 2mm. thick, and closely adheres to the 
anode. Another fact revealed by the author’s experiments is 
that the greater the drop of potential at the anode, the less is 
the potential gradient near the anode, and the greater is the 
distance from the anode at which the gradient becomes 
constant. In other words, a great anode drop means a thick 
anode layer. The anode drop depends, of course, upon the 
gas, the pressure, and the material of the anode. Generally 
speaking, those metals furnish the greatest anode drop which 
exhibit the least difference of potential when used as cathodes. 


[C. A. SkixNER, Wicd. Ann., No. 8, E 


Cathode and Canal Rays.—Certain experiments made by 
Wehnelt and others have gone to show that Goldstein's 
„canal rays," obtained by employing perforated cathodes, 
are nothing but anode rays conveying a positive charge. 
This opinion is shared by O. Berg, who perforated the anode 
instead of the cathode, and obtained converse phenomena 
showing that rays from one electrode are propagated across 
gaps in the other. It remains certain, however, that the 
bulk of the work of transporting the electric charge falls to 
the cathode rays, and this is probably due to the fact that 
negative charges in & vacuum, as in the open air, are 
dissipated more readily than positive charges. There are 
other important differences. Anode rays are not capable of 
producing the brilliant phosphorescence obtained with cathode 
rays. They are, therefore, less noticed and less studied. 
They are not deflected magnetically to the same degree. 
According to Wehnelt, their direction is largely influenced 
by the position of the cathode, whereas cathode rays do not 
seem to be much concerned about the situation of the anode. 
It is encouraging to notice that our acquaintance with the 
mechanism of vacuum discharges is steadily improving, and 
most of their riddles are being successfully solved. 


[O. Berc, Wicd. Ann., No. 8, 1899.] 


Work in a Spark Gap. — In the course of some work with a 
40-plate Toepler machine, originally designed for experiments 
on vacuum discharges, E. Riecke had occasion to determine 
the work expended in spark gaps of different lengths. The 
influence machine was driven by a motor provided with & 
speed indicator. The voltage, current strength, and speed 
were taken with and without ‘the spark gaps. With a constant 
speed of 18 turns per second the watts per turn were found to 
be, for various lengths of spark gap : — 

Heat 4'96 gramme cal. per sec. 


„ 4m S „ 606 " 
„ 6cm. e Bl y. ue „ 956 " 
8 em S „ 539 95 


An interesting result brought out by the above table is that 
the work diminishes as the spark gap is widened from 6cm. to 
8cm. Since the difference of potential increases at the same 
time, it follows that the quantity of electricity discharged is à 
good deal less, and that is obvious from the appearance of the 
sparks. The author endeavoured to confirm the above results 
by substituting tubes filled with cadmium iodide solution for 
the spark gaps. The results were then somewhat higher. 


[E, Rrecke, Wied, Ann., No. 8, 1899.] 
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ELECTRICAL ENGINEERING IN SWITZERLAND. 
(FROM OUR SPECIAL CORRESPONDENT.) 
. (Continued from page 595.) 
ZURICH. 


| of the town, each containing transformers to an aggregate 
capacity of from 40 to 60 kilowatts. The initial 1,200 E. P. of 
, plant was fully loaded before the end of the year 1896, and it 

was resolved to instal some more machines. The municipal 
, authorities had a project for utilising water power from the 
| Rhine, but it seems that the Cantonal authorities showed no 


, haste in furthering this scheme, as they themselves were 


"C ELECTRIC LIGHTING AND TRACTION.* 


The municipal electricity works, the municipal tramways | 
and the company tramways in Zürich are all so connected ! 
that it is better to consider them together instead of separately. 
In the central station on the river Limmat, single-phase, 
three-phase and continuous current is generated. The latter 
is employed for driving factories in the neighbourhood and for 
two of the tramway lines; the single-phase alternating current 
system is used for private and public lighting, and the three- 
phase current is transmitted to a rotatory transformer sub- 
station where it is transformed into continuous current for 
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considering whether the State itself should not undertake the 


work of utilising and distributing power derived from that 
river. It was, however, with this eventuality in view that the 
municipal authorities selected for the extensions steam-driven 
dynamos designed to generate either single or three-phase 
current, as it was thought that these would serve as 
reserve to the power transmitted from the Rhine, which 
would assuredly be on the three-phase system. Three 
phase current at 2,000 volt pressure on each phase is 
continuously supplied from the new 750 B.. machine 
to the tramway sub-station already mentioned, which is also 
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another part of the tramway system. The remaining portions 
of the tramway network are fed by a steam-driven power- 
house, and by Dowson gas power-houses, the former being 


municipal and the latter having been built for the companies“ 


lines. 

The main generating station on the River Limmat, seen in 
the accompanying map, is combined with the municipal water- 
pumping station. It contains four single-phase alternators, 
rated at 300 R. Pp. each, and two 200 H. p. continuous-current 
machines, all driven by turbine through countershafting, 
and three steam-driven alternators (developing 1,000, 1,000 
750 B. P. respectively), which can be used as either three-phase 
or single-phase machines. The four 300 H. . single-phase 
alternators were the plant originally installed for lighting the 
town. These supply current at 2,000 volts to sub-stations, 
mostly of the sheet-iron pillar type so common on the 
Continent. There are now 30 of these pillars in various parts 


. * The visit of the Institution of Electrical Engineers to some or these 
works is fixed for September 5.—[ Ep. E.] 


a recent addition, and one of the 1,000 B. p. machines is 
employed on the lighting network from 1-10 P. u., when the 
load is too great for the four older machines. The second 
1,000 R. p. unit serves as reserve for either purpose. Messrs. 
Escher, Wyss and Co. have constructed the 750 n.r. engine, 
which is of the horizontal Corliss type, with Frickart valve 
gear, and the two 1,000 E r. engines (shown in the illustra- , 
tion) are of Messrs. Sulzer’s make. All are directly coupled 
to Oerlikon inductor dynamos. 

A good idea of the arrangement of the tramway sub. 
station in Selnau is obtained from the accompanying plan 
and section, and its position. is shown in the map. 
Rotatory transformers have not been employed, but 
motor-generators. There are three of these units, each 
of 800 .:.; at present no more than two are 
employed simultaneously, and the third is kept as reserve, 
while, as seen in the illustration, room has been left for a 
fourth machine. The motor part of the machines is of the 
induction type, and takes the full 2,000 volt pressure, so that 
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the transformation which would have been necessary for a voltmeter, ammeter, switch and field rheostat for each 
rotatory converters is avoided. For starting the motors water continuous current dynamo. Fuses are placed behind the 
resistances are connected in the closed armature circuits by board. The continuous current generator side of each motor- 
three slip rings on the motor shaft. The water resistances, | generator is a 4-pole dynamo, developing 860 amperes at 
as also the main high pressure motor switches, are placed in a 550 volts. Three triple cables of 0:0775 sq. in. section carry 
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roomy basement beneath the engine room, and are worked by | the high pressure current from the power-house to the sub- 
handles on cast-iron pillars next to the motors. The high- | station, and great care has been taken to bring these in 
pressure fuses are also in the basement, and thearrangement is | separately from the low pressure feeders and to avoid 
clearly seen in the figure. Each motor has also a voltmeter | crossings. Here, as at Rheinfelden, I heard that, whereas 


$ 
4 


" — 


SPAN WiRE CONSTRUCTION IN ZURICH. ZURICH TRAMCAR, 


and ammeter placed on its switch-pillar, and in addition there extremely high pressures are thought nothing of when 
is a large ammeter to show the current going into the station. | overhead, cables for even 2,000 volts are viewed with distrust. 
Thus it is not necessary to have any but the continuous The steam-driven power house, also shown on the map, is 
current instruments on the switchboard, and this contains | situated at Burgwies, at the far end of the Hirslanden line. 
imply an ammeter and cut-out for each tramway circuit and | It contains two vertical compound steam engines, developing 
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Steam is provided by two Galloway boilers, each with? a 


90 H.. at 240 revolutions per minute, each belted to a 60 
kilowatt Oerlikon dynamo, which runs at 450 revolutions 
per minute. The maximum dynamo pressure is 550 volts, 
and the minimum line pressure 500 volts. During the 
greater part of the day one machine suffices to take 
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heating surface of 646 sq. ft. A third boiler and a 250 n.r. 
generating set is to be added shortly. As the station has 
been in operation sinee March, 1894, and does not, therefore, 
represent the very latest practice in steam-driven power 
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PLAN OF THE SELNAU SUunB.STATION. 


the whole load on the station, with the help of a “ buffer stations, a detailed description of the plant and its arrange- 


battery of 800 Tudor cells of 245 ampere-hours capacity, 


which is permanently connected in parallel with the 
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SECTION OF THE SELNAU SUB-STATION. 


dynamo. A small motor-dynamo is employed to charge 
the regulating cells separately, and the regulation of the 
’bus-bar pressure is effected by an automatic cell switch. 


ment need not be given here. 


We now come to the Dowson gas power-houses. In point 
| of seniority the station of the Zürich Bergbahn claims first men- 

tion, as it has been running since 1895. The gas is furnished by 

two Dowson gas generators, rated at 150 H. y. each, and is stored, 
or rather regulated, by a small gasometer. A third generator 
| was under repair at the time of my visit. A single boiler 
suffices to furnish the steam for these, and the town gas 
supply is used as a stand-by, but there has been until now 
| no occasion to invoke its services. The three engines (two of 
| 60 R. r. and one of 120 k..) are of the familiar Crossley make. 
| They drive Oerlikon dynamos through belting; the larger a 
6-polar dynamo, and the smaller ones 4-polar. A battery of 
800 Tudor cells serve to modify the peaks of the load-curve, 
and also to adjust the line pressure, which is, as on the other 
line, 500 volts, with a maximum of 550 volts at the dynamo 
terminals. Ninety of the cells are employed for regulation, 
and a booster for charging can raise the pressure 150 volts 
with a current of 55 amperes. The speed of this machine is 
105 revolutions per minute. The battery, whose maximum 
permissible current is 850 amperes, takes the whole load, 
without the help of the dynamos, for one hour in the morning 
and one hour in the evening. 


The power station of the Zürich-Oerlikon-Seebach line is of 
much more recent date, having been begun in February, 1897, 
and put into operation in October of the same year. It is 
situated on the line at Oerlikon, just not included in the 
map, 23 miles from the Zürich end of the line, and not quite 
a mile from the Seebach terminus. There are also three gas 
generators here, two rated at 100 f.. each and the third at 
200 m.». The gas engines are of the Deutz make; they run 


626 THE ELECTRICIAN, AUGUST 25, 1899. 


at 160 revolutions per minute, and each is directly coupled to The costs under item (4) may be analysed as follows :— 
a shunt dynamo generating 160 amperes at 525 volts. The Wages and uniform . 0:854. 
4 buffer battery is ok the Tudor make, with a capacity of 0 "ERES — 9054 
370 ampere-hours at a charge and discharge rate of 226 and pud T. (01d. 
870 ampere; respectively; a motor generator charges the Miscellaneous (including acid, sand, water, 
regulating cells, and there are both hand and automatic packing, coal for forge, &.) . . 0034. 


O -d. 


cell switches. 
Maintenance and repairs :— 


The Dolder power-house is not very distant, from that of %%% 8 0-444. 
the Ziirich Bergbahn. It serves to work the motor which Motors and controllers . . . . 005d. 
drives the wire rope of the fumcular railway up to the Other electrical equipment of ears... . . . 0-014. 

Gas generators, engines, and dynamos ...... 0:03d. 


Dolder, and a short line of tramway from the top of the 
funicular railway to the Dolder Hotel. From the sama 
power-house, current for electric light is supplied to the MiscellaüBOUS: i ciutno Ip osi Steve Eats RUM DA EHE UR ede vue d 0:038. 
Dolder Hotel. There are two dynamos in the envine room, 


driven by belting from gas engines made by the Winterthur "Ut a 199d. 
locomotive works, the dynamos being of the Oerlikon Herstal anthracite coal is employed in the gas generators. 


continuous-current type. These machines generate each | , The following statement of the cost of constructing the 
70 amperes at 370 volts maximum, and charge a line may also be of interest to compare with lines in this 


battery of 278 cells in series. The latter supply current | Country :— 


Cells en 0:07d. 


at 500 volts to the power circuit, and its pressure is regulated Preliminary expenditure and preparation of plans, &c. . . £1,041 

by au automatic cell switch. | ‘These antomatic ... 

appear to have been appreciate] in Zürich, but I believe that telegraph administration) . .. . . 5,381 

hand regulation has been returned to in the most modern Swiss Construction : — 

traction practice. The use of the ‘ buffer battery ” at the Permanent WAY . .. . .. . . . . . . ... ... . . . . £10,246 

power house is now very common on the Continent. Two E UE RJ eias euius 28 

Dowson gas generators, a motor-driven pump, and a Klein CCC 

cooling tower for the cooling water for the gas engines com- Electrical pff e onere caa etes 4.673 

plete the equipment. I was unable to meet the engineer of Miscellaneous ............ eee nennen reseso 281 

the Dolder railway, and the station was merely in charge of TEN oun 
: tolling Stock (20 cars) TONER DN ⁵ ⁵ͤ0— . RENE. 14.272 

the driver, who could not tell me the precise way in which the Furniture, Toli MC, ide / ð 'i ves TEA AEEA 744 

lighting system was connected to the powerhouse. This is EM l 

again typical of Swiss practice. It is customary to have Ff! e e RE te RA ESS £56,577 

machines all of the same make, and to have the switehboards The so-called Industrie- Quartier tramway, along the 


- designed so that they are extremely simple to manipulate and | Limmat Strasse, and the line to Hóngg are run by a company, 
a mistake is almost impossible. Then it is found that the | but take their power from the municipal electricity works. 
driver ean take charge quite well, sometimes helped by a | The former liue is nearly level, but the latter has several 
switchboard attendant, and such a post as charge-engineer | gradients, the steepest being 6 per cent. It also includes a 
appears not to exist. curve of 59lt. radius. 

The Zürich Oerlikon-Seebach tramway is also independent The municipal tramway lines are all more or less of similar 
of the other lines. It is, as all the Zürich lines, metre gauge, | construction. 8mm. trolley wire is mostly employed, but 
the maximum gradient is 6:4 per cent. over a distance ofabout | in some plaees 7mm. Over the majority of the distance 
150 yards, the mean gradient 1:1 per cent., and the sharpest | Span wires are employed, fastened to steel tubular - posts as in 
curve 82ft. radius. About ene quarter of the line is double | the illustration, but in some places bracket and centre poles 
track, and the remainder single track. The 8mm, trolley | may be seen, and in narrow places the span wire has been 
wire of hard.drawn copper is supported on span wires which | fixed to the houses. A rail feeder, of the same section as 
are either fastened to the houses or to tubular steel or wooden | the trolley wire, runs between the rails, and is connected to 
posts. A Omm. diameter return wire runs between the rails | them about every 220 yards. A system of bonding 
for the whole length of the line, and is connected at intervals is now being introduced, somewhat resembling The 
to the rails. There are 20 motor-cars in all, with the usual small | Edison “plastic” bond. It appears cheap and I was 
single truck closed car bodies seating 20 inside and with | informed that no trouble had yet been experienced with 
standing room for 13 (five have standing for 17, as the platforms | it, and that tests had given good results. The test of time 
are larger). The cars have two motors of from 20 to 25 m.p. | has still to be completed, however. The web of the rail is 
working through single-reduction gear, and with series parallel | well cleaned, as is also the inner surface of the fish-plate ; 
controllers. Electric heating apparatus requiring half a both are tinned with an amalgam or plastic solder, some of 
kilowatt is placed in each car. The weight of a car unloaded | which is also placed between them, and they are then bolted 
is 7 tons. The average speed on the different sections of ; up. This is to take the place of copper bonds on the new 
the line varies from 6:2 to 11:2 miles an hour. At first it | lines. There are differences in the types of truck, but, so far 
was intended to run the cars on a 12 minutes’ schedule, but | as I could observe, they all appear to be of American construc- 
the large traffic necessitated almost directly a 6 minutes’ | tion. A few single-motor cars remain, but the majority have 
schedule between Ziirich and Oerlikon, and since October 1st | two motors, as is now customary. No trailers are employed 
last this has been adopted over all the lines. I was fortunate | in Zürich, and all the cars are closed and single-truck. 
enough to obtain some figures as to the cost of running, I have before me figures relating to the cost of erecting and 
which are particularly interesting in view of the fact that the , running of the lines of the Zürich Bergbahn, but as the financial 
line has a gas power station. During the year 1898, 310,000 | results are not so satisfactory as those of the Zürich-Oerlikon- 
car miles were traversed, and the expenditure averaged as | Seebach line, and as the steep gradients make the conditions 
follows :— | quite different to the average, I will not quote them. I may 


Per car mile, | state, however, that tests have shown that the average 


T. Maiüurerdento esed o Ia veniva n aet d inui add ale n io ed 0:204. | consumption of anthracite coal in the gas generators 
2. Maintenance of the rot.. ——.ĩx— — . i . 017d. per effective horse power furnished by the gas engines 
3. Traffic expenditure (including conductora inspectors and their is 1•4 lb. The zig-zag course of the line is due to 
à eee e uU PENE : 063d. the gradient, and the maximum is 7 per cent., while 
orbe and 9 ie and renewa!s).......... 5 199d. the THOME is 4°65 per cent. At one point on the steepest 
5. Miscellaneous (including rent, rates, taxes, insurance, legal gradient it has been necessary to make an angle take the 
expenses, &c.) . 28 e Tne ee 031d. | place of a sharp curve, the car running to the point of the 
angle and then reversing. The line includes actual curves 

Total ...... — — —— 6 520d which are very sharp however; the worst has a radius of 40 ft. 
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Two sizes of cars are employed, carrying a maximum of 26 
and 86 passengers respectively (including standing room on 
the platſorms), and they are equipped with two motors of 
10 f. p. and two motors of 14 m.r. There is nothing 
exceptional about the braking or stand-strewing appliances. 

The working arrangements between the municipal lighting 
and tramway departments and the tramway companies are 
peculiar. The tramway department, of course, runs part of 
its lines from its own steam driven station, but energy is also 
furnished, as has been explained already, from the power house 
at Letten and the tramway sub station, which are the property 
of the lighting department. For this the lighting depart- 
ment is paid 13!cm. per car-kilometer, which works out to 
2:08d. per car-mile. The Zürich Bergbahn has running 
powers over part of the Corporation lines, and also furnishes 
energy to a section at the price of 11cm ani 181cm. per car- 
kilometer, i.e., 1:73d. and 2:08d. per car-mile. In addition 
the Bergbahn receives & yearly subsidy from the parishes 
which it has to a certain extent improved, and supplies the 
motor which drives the short funicular lino to the Polytechnic. 
Part of the lines now owned by the municipality were the 
property of a company, and the municipality has the option 
of buying up the existing companies' undertakings on very 
favourable terms. 

It is surprising that, in spite of water-driven generators 
and small charges for wages, the tariff for publie electric 
supply for light and power from the municipal generating 
station is extremely high. The charge for energy for lighting is 
actually 7:8d. per kilowatt hour, subject to discounts up to 25 
per cent., and for power 4:4d., and this in spite of an output of 
1,623,000 kilowati hours during 1898. The engineer-in- 
chief of the electric lighting department explained to me 
that & sinking fund of 10 per cent. and 4 per cent. interest 
had to be paid each year, which would considerably increase 
the total costs; but even then it would ‘appear that the 
receipts ought to exceed them considerably at this high tariff. 
It must not be forgotten, however, that as the capital 
expenditure on a water-power station exceeds that of a steam. 
driven station of the same capacity, these charges on it will 
be a heavy burden on the profit and loss acecount. Lighting 
gas costs 25cm. per cubic meter for lighting and 22cm. for 
cooking and heating, which is equivalent to 5s. 9d. and 5s. 1d. 
per 1,000 cubic ft. : 

The photographs, of which three of the illustrations are 
reproductions, have been kindly supplied by the Maschinen- 
fabrik, Oerlikon. 

(To be continued.) 


In our next issue, other works in the neghbourhood of 
Zürich and Lucerne will be dealt with. For the convenience of 
those taking part in the Institution tour, we give the following 
references to descriptions appearing in The Electrician :— 


The ‘‘ Alioth” Works, Bas le July 21, 1899. - 
Basle Tramway¶ee 34 July 21, 1899. 
Rheinfelden UU“ l E March 26, 1897, and Aug. 4, 1899. 
Messrs. Brown, Boveri and Co.'s Works Aug. 11, 1899. 
The Oerlikon Co. 's Works Aug. 18, 1899. 
Messrs. Escher, Wyes and Co.'s Works Sept. 1, 1899. 
Zürich Lighting and Tramways ...... Aug. 25, 1899. 
Schaffnaus enn . Aug. 18, 1859. 
% irs scade ose tuas Aug. 18, 1899. 
Zürich Telephone Exchange ....... e. Sept. 1, 1899. 
Zurich Polytechnic ........................ Sept. 1, 1899. 
Electricity Works on the Sihl (Hüt- 

ten, Wüdensweil, &c.)...............-- . Dec. 31, 1897. 
Stansstad-Engelberg Railway  ......... Jan. 27, 1899. 
Rathausen Power Station ............... Sept. 1, 1899. 
Lucerne Central Station  ........ Veios Sept. 1, 1899. 
Lucerne Tramways ..... ......... oleo Sept. 1, 1899. 
Jungfrau Railway .................. ee Sept. 25, 1898 ; Sept. 30, 1838 ; and 

Aug. 11, 1899, p. 555. 

The Kander Works and Burgdorf-Thun 

BallWay. agg veces a tan aad us July 28, 1898 ; p. 472. 
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ELECTRIC TRAMWAY TRACTION.* 


BY ALBERT D. GREATOREX, ASSOJ.M.INST.C.E., M. S. A. 


Many towns have, during the last two or three years, sent 
deputations out, both at home and abroad, with the object of 
obtaining information on the subject of electric traction on tramways. 
Several very valuable and interesting reports have been published as 
a result. The Author having in this way had the opportunity of 
inspecting almost the whole of the electric tramway systems in 
England, aud several on the Continent, aud, in consequence, having 
obtained much useful and valuable information, has, at the request 
of the President, prepared this Paper with the object of creating a 
discussion on the very important subject to which it relates, and also 
to enable him to place the information thus obtained in the hands of 
his professional brethren. 

OvERHEAD SYSTEM. 


The special advantages of the overhead electric system as compared 
with other forms of electric traction are :— 


1. The cheapness and simplicity (the latter allowing any necessary 
repairs to be etlected with a minimum of trouble, delay and expense). In 
case of an accident to a trolley wire on any part of the system, which is 
most unusual, only that section (a half-mile length) is thrown out of use, 
and it is very quickly repaired. The units of power employed in the 
engine house are all coupled together, sending current through feeders 
to all sections of the trolley wire ; an accident to one engine does not. 
affect the running of the cars, as another spare engine can immediately be 
run to take its place. 

2. The rapidity with which the lines can be reconstructed and the 
comparatively small interference with the suface of the streets and traffic, 
as compared with the conduit systema. 

3. The overhead system is the most economical, and with as great an 
efficiency as any other system of mechanical traction which has hitherto 
been demonstrated by practical working. 

The disadvantages and objections usually urged against this system 
are :— 

1. The unsightly and objectionable appearance of the poles and wires. 
(The Author is of opinion that over ornamentation of the poles and 


brackets rather lends to this objection, and is most undesirable ; they. 
should be of neat design, and the bracket arms as short as possible, and 


more use made of a long swivelling trolley arm instead of long brackets.) 
2. The danger of overhead telephone wires, &c., breaking and falling on 
the highly-charged trolley wires. The greatest abomination in overhead 
work is the “ guard ” wire required to guard against falling telephone and 
other wires dropping on the trolley wires. The danger from this can best. 
be obviated by placing above the trolley wire a guard wire metallically 
connected to the posts, and „% the posts to the rail; then, provided the 
trolley wire circuit is fitted with the usual maximum current cuts-out, in. 
the event of a telephone wire falling, it must, in order to make contact 
with the overhead wire, form a short circuit, and thus bring about the 
immediate disconnection of that section of the overhead line from the maine, 
3. The danger of the highly-charged overhead trolley wires breaking 
and coming in contact with persons passing near them. But the trolley 
wires are very strong, and breakages are almost unknown. These dangers 


can, however, be completely guarded against by the exercise of due precau- : 


tion and the use of proper appliances. The Author has only heard of one 
case of wires breaking in the places visited by him. . 

4, The danger of the electrolysis of gas and water mains owing to the 
return current being taken by the rails. 
vision can be made to carry back practically all the current by the return 
rail and negative feeders, so that this danger is negligible. With good 


By special arrangements, pro- 


construction of rail return and proper design in laying down negative 


feeders (where necessary) no trouble, however, need be anticipated. Owing 


toa great deal of cheap and careless work in America, the evil in some 


cities there is very great. 

The overhead system of tramways has been carried through the 
principal streets of Rome, and particularly through the magnificent 
ruins of the Capitol, without causing any adverse comment. 
Milan, the overhead system has been admitted almost into the 
precincts of its magnificent cathedral. If this system has not destroyed 


the beauties of these places, residents in towns and districts in : 


England need not fear that the appearance of any street in their 
towns and districts will be spoilt. The Author started his investi- 
gations more or less in sympathy with this objection, but where the 
system is carried out in the most approved manner, he found that 
the wires gave only the very slightest offence to the eye, and that 
a few hours familiarity removed the objections previously held. 


The simplicity which characterises the overhead system must be 
self-evident to anyone impartially studying the question; it is 


essentially clean, safe and comfortable in its application, as well as 


being under perfect control. It has distinctly passed the experimental 


stage in every particular and in every detail, The very simplicity 


of the system enables any necessary repairs to be effected with a 


minimum of trouble, inconvenience, delay, or expense, being under 
all cireumstances the most accessible for purposes of maintenance 
and repair. The rapidity with which the line can be constructed or 
converted. and with comparatively small interference with the surface 


* Abstract of a Paper read at the annual meeting of tbe Incorporated 
Association of Municipal Engineers. 
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of the streets and general street traffic, is another argument which 
speaks strongly in favour of this system. Again, whcre standards of 
artistic design, with ornamental arms or brackets on either side of 


the centre pole, are placed in the centre of the roadway, the poles. 


can be used with advantage for the lighting of the streets by incan- 
deecent gas lighting or electric light, thus removing the necessity 
for another set of poles, or street lamps, on the causeways or in the 
roadway. . This would certainly be an advantage in more senses 
than one. There is little or no leakage from this system, and it is very 
little affected by either rain or snow in this country, except that the 
rails must be kept clean, as they must be in any system of tramways. 

Most of the municipal authorities of the more important cities in 
England have, after exhaustive inquiries and consideration, decided 
in favour of overhead electric traction, for instance, Liverpool, Man- 
chester, Sheffield, Bradford, Hull, Leeds, Glasgow, Birkenhead, 
Nottingbam and Bristol. 'This list is sufficiently indicative of the 
rapid etrides that the overhead trolley wire system is making in the 
United Kingdom, and of the universal favour which it finds with 
the several authorities, and the Author is of opinion that this system 
is at the present time, the best adapted for tramway work in the 
majority of towns in this country. 

The Aldridge System of Overhead Construction.—This system has 
been designed.by Mr. J. G. W. Aldridge, of Victoria-street, West- 
minster, for the purpose of doing away with the overhead wires. 
The poles are fixed on the sides or centres of the roads at equal 
distances apart, according to the length of the cars. The necessary 
contact between the fixed conductor aiong the line of route and the 
travelling car-is obtained by.erecting as long a contact wire or 
ribbon as possible on each car stretched between two poles, somewhat 
similar to ordinary trolley poles, placed one at each eud of the car 
and sloped in opposite directions ; this contact wire or ribbon upon 
the car makes a rubbing contact on its upper surface with the under 
surface of the contact pieces suspended transversely to the track from 
the arms of the ordinary poles, and thus obtains a power necessary 
to propel the car along. The cost of this system is higher than the 
trolley wire by 25 per cent, though this will vary with local 
conditions. 

CONDUIT SYSTEMS, 


There are various forms of the conduit system, and a wide 
difference in cost of construction, varying principally as to the depth 
and position of the conduit itself. 

The five principal forms are the following :— 

l. The slot in a third or centre rail, with tube below same, the 
return current being conveyed by the bonded rails of the track as at 
Blackpool (now converted to overhead system). 

2. The slot in one of the rails and both conductors in the tube 
directly under the rail, as in Brussels, Budapest, Berlin aud Vienna. 
(See Figs. 1, 2 and 3.) 

3. The slot outside one of the rails, the outside edge of the rail 
forming one side of the slot, the current returning through the rails, 
as in Dresden. 

4. The slot iu a third or centre rail, and conduit tube directly 
underneath same, both currents being conveyed by insulated bars 
fixed to the opposite side of the tube, as in New Vork,“ Washington, 4 
&c., in America, also on the short line in Paris (Fig. 4). 

5. The Simplex conduit as laid down in a short experimental line 
at Prescott. 

Brussels Conduit.— The conduit (see Figs. 1 and 2) is placed under 
one of the rails, the slot measures about J:18in. Two Harmann 
rails, weighing 521b. per yard each, are used to form the slot. The 
depth of the conduit is 2ft. $in. The channel is formed by yokes 
placed at a distance of about 3ft. 6in., and the interval between the 
yokes is filled by masonry and concrete; sumps are placed at 
intervals of 132ft., and connection is made to the sewers. Two 
conductors are provided, one for the outgoing, and the other for the 
return, and these are formed of iron of I section, weighing approxi- 
mately 19lb. per yard. They are supported at the point of junction 
by an insulator specially devised, and the continuity of the return is 
secured by copper connections between the lengths ; hand-holes at 
intervals of 30ft. permit inspection of the conduit and insulators. 


Budapest Conduit.—The conduit at Budapest is made of concrete, 
and carried underneath the whole length of one rail of tlie track ; 
the interior of the conduit or channel is egg-shaped, 13in. high and 
llin. wide in the clear. At distances of, say, 3ft. Join. apart cast- 
iron frames of square shape are embedded crossways in the concrete. 
These frames havé ribs or flanges 7in.. broad, of a profile similar to 
the concrete channel, and they serve not only to strengthen the 
latter, but also as supports for the rails ; moreover, the conductors, 
along which passes the current for the cars, are fastened to these 
flanges through the medium of suitable insulators. The bottom of 
the interior channel is about 22in. below the level of the rails. The 
rails in'section resemble two ordinary girder rails with the inner 
fianges removed ; they are secured to the iron. crosa-frames of the 
conduit by means of wrought-iron angles, the two rails being placed 
side by side along each edge of the slot or gap in the conduit. The 


See un illustrated article in The Electrician, Vol. XLI., p. 143.—[Ep. £.] 
+ See anillustratedarticle in The Electrician, Jan. 27,1899, p. 471.—[ Ep. E.] 


width of the slot is 1172in. The current conductors of angle-iron are 
led along the sides of the conduit channel, being fastened, as already 
stated, to hollow insulators ; one conductor serves as the lead, the 
other as the return. Proper drains and sumps are provided at 
intervals to collect the water and mud that may find access to the 
conduit. 


New York Conduit. —The construction of the latest type of New 
York conduit is as follows, Excavation was made to a depth of 
30fin. between the rails, and 15in. between the tracks, and a width 
of 18ft. 9in. for the double lines. Cast-iron yokes weighing 4251b. 
each were then placed between the rails, 5ft. apart, centre to centre; 
the track and slot rails and iron lining of the conduit were then laid 
on the yokes and bolted in places, The tie-rods were then inserted 
and the whole structure blocked up, surfaced and laid, the concrete 
was then placed under and around the iron sheathing, after which 
the earth was replaced aud the street paved. Both currents are 
carried in the conduit, which is placed in the centre between the 
rails, and are perfectly insulated. A hand hole covered with 
corrugated iron plate is located above each insulator, tlie latter being 
placed 15ft. apart, and there are manholes at irregular intervals 
varying according to local conditions, but averaging 150ft. apart on 
straight track. At these points the conduit drains into the sewers. 
The slot is Jin. in width. 

(To be continued.) 


A SIMPLE DEVICE FOR MEASURING THE 
FREQUENCY OF AN ALTERNATING CURRENT.* 


BY HUBERT V. CARPENTER. 


The method to be given in this article is that of a stretched wire 
vibrating in synchronism with the current. This is not by any 
means a new idea, but it seems to have been considered a poor 
method by those who have mentioned it. Careful tests show that 
such is not the case: in fact, it seems to come nearer to fulfilling 
all of the requirements than any of the devices given. ‘There are 
three ways of producing the vibrations in the wire. First, place the 
centre of the stretched segment of a soft steel or iron wire over the 
pole of a soft-cored electromagnet, which is energised by the alter- 
nating current. Since the wire will be attracted by the flow af 
current in either direction through the magnet, the frequency of the 
wire’s vibration will be twice that of the current. The lengths given 
in the following table must be divided by two, or the stretching 
weights multiplied by four, if this arrangement is used. Second, if 
the soft core be replaced by a permanent magnet which has a 
permanent strength about equal to that induced in it by the 
maximum current in the coil the current will double its strength, 
approximately, when flowing in one direction, and neutralise it in 
the other, thus producing an attractive force on the wire which 
varies in cycles of the same frequency as the current itself. This 
requires only one-fourth of the tension for a given length and 
frequency, as in the first method, and the experiments seemed to 
show that it is slightly more sensitive. The magnet used as the core 
of the alternating current electromagnet should be made of a 
bundle of magnetised wires to prevent eddy-current losses, since 
there will be some heating due to hysteresis which is unavoidable. 


. Third, the nse of some other metal than iron or steel for the vibrating 


wire prevents change due to corrosion but requires a new plan for 
producing the vibration. This can be done by placing the centre of 
vibrating segment between the poles of a permanent magnet and 
parank the alternating current through the vibrating wire itself. 
ach impulse of current will cause the wire to cut across the field in 
a direction which reverses with the current. The frequency of the 
vibration thus set up will be the same as that of the current as in the 
second method just given. : 
With'a proper current strength the vibrations produced in the 
wire by any of these methods become of visible magnitude only 
when the natural period of the wire is nearly equal to that of the 
current so that the successive impulses may have a cumulative eflect. 
This condition is reached bv varying the length of the vibrating 
segment. If it were necessary to calibrate the wire as in the other 
methods, its utility would rank but little above them, but this is not 
the case. A stretched wire has been shown, both theoretically and by 
experiment, to follow very accurately the law expressed by the 


formula— l l 
anc J. F. 
2. VW. 


Where: — n= number of vibrations per second; 
I-length of vibrating wire; i 

F- force in dynes with which the wire is stretched ; 

W = weight of wire in grammes per centimetre length. 
If we arrange the instrument so that the tension, F, is produced. by 
a weight, the value of F is given by this weight in grammes multiplied 
by the acceleration due to gravity which varies from 980 to 281 in 
this country. With F determined in this manner, there is no factor 


Al stract from the Electrical World. 
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Weight and Tension of Wires. 
Wire. Stretching weighta in grammes and ounces. 
Gauge No. Diam. in em. Material, Grammes per cm. — n—60, [6t duis m. n= 125, 1 625m. n= — 1-665. 
length. , Grammes. | Ounces. | Grammes. | Ounces. | Grammes. | Ounces. 
0:150 Steel piano wire 0:138 | 7,2953 257.34 34,355 1.2119 44,030 | 1,5531 

0-036 Se se Ae 000785 | 414995 | 14638 | 1,9548 | 68940 | 2,5048 | | 88:360 

T 0:046 Phosphor bronze 0:0143 ' 7560 26:668 3,5603 125:59 4,563°4 | 16097 
207 B. and S. 0:0812 Copper 0:0460 | 2,4318 857/80 11,452 403:98 14.977 517710 


in the right-hand member of the equation which cannot be deter- 
mined with the greatest accuracy in the laboratory, and within the 
limit necessary for this work almost anywhere. 

Evidently then we must look to the practical application for errors. 
The question arises as to the accuracy with which the length of the 
wire can be adjusted to make its natural period equal to that of the 
current. Experiments to answer this show that the length can be 
set for a frequency of 60 with a probable error of less than } of 1 per 
cent. Any slight error in the length can be detected by the beats, 
or periodic variations in the amplitude of vibration, of the wire, 
which can be seen when each beat is several seconds in duration. 
The correct length is known by the disappearance of the beats, and 
an increase in the amplitude of vibration. 

Another chance for error lies in the fact that the tension, F, on 
the wire may not be exactly that which the suspended weight would 
indicate owing to friction at the stop which limits the vibrating 
segment. This can be avoided easily by proper design. Changes 
of temperature and air pressure have no measurable effect upon the 
results, so we see that the results obtainable should be quite accurate. 
Experiment shows that with a constant source of current results 
can easily be obtained within } of 1 per cent. Since the speed of 
very few alternators is regulated within 1 per cent., even on steady 
load, the requirement for accuracy is satisfied. 

In practice, with a frequency of 00 the wire was so stretched as 
to have a natural frequency of 60 when the length of the vibrating 
segment was 60cm. Then a change of one cycle per second in 
frequency corresponded very closely with a change of lcm. in 
length of the wire. This is shown by the following table, based 
upon the condition that when the wire is 60cm. long its frequency 
is also 60 :— 


Length Frequency. 
58 em 62:08 
59 „ 61:017 
60 „ 60' 
61 „ 59:016 
62 „ 58:06 


As an example of the calculations, let us take the case of a steel 
1 7 0 wire which weighs 0:00785 grammes per centimetre of length. 
hat weight will need to be used to stretch it so that a segment of 
it 60cm. long will vibrate with & natural frequency of 60? "The 


formula being 1-3, E if n=60, 12-60, W=0°'00785 and 
F=wxg where w is the stretching weight in grammes and g is the 
acceleration due to gravity ; g is equal to about 980°6 in Central 
Illinois, so if we substitute these values we have, 


60 1 Af 2x 9806 
= Af, 
2 x 60 0°00785 
20 414 99, or practically 415°0 grammes, Assuming lengths of 
60, 62:5 and 66°5 centimetres for the wire, the accompanying table 
gives the weights necessary to stretch various kinds and sizes of 
wires to the proper tension to make their natural frequency of 60, 
125 and 133. For 125 and 133 cycles the weights are given which 
make /=62°'5 and 66 5cm. respectively, so that a change of 0:5cm. 


indicates a change of one cycle very closely. 
If English units of length and weight are preferable, the formula 


Berne 2 9.824 02. (tension) 
inches) V oz. per in length. 


30in., 3ljin. and 33]in. are good lengths to use for the three 
frequencies mentioned because a change of jin. in the first and of 
din. in the last two corresponds closely to a change of one cycle per 
second in frequency. As an example, let us take the same wire as 
used in the first probiem—diameter —0'014lin, weight per inch 
=0°00070340z. Find the stretching weight for a length of 30in. and 
a frequency of 60 cycles per second. 
9.824 /w 

l w’ 
n = 601 = 30W = 00007034. 


t= 


= — = 23˙6710z. 
9:824* 

It will be noticed that the weight varies directly as the weight of 
the wire per unit length, and also directly as the square of the 
frequency and as the square of the length of the vibrating segment. 
This reduces the work necessary to get the result under different 
conditions to a very simple calculation. l 


ELECTRICITY WORKS ACCOUNTS. 


Hampstead Municipal Electric Supply Works. 

During the past year, the municipal electric supply under- 
taking at Hampstead has made excellent progress in respect 
of increased business, and although the total costs do not 
show much of an improvement over those of 1897-8, yet after 
making allowances for what may be fairly termed unusual 
items of expenditure, they are by no means unsatisfactory. 

With 447 additional consumers, raising the total number to 
1,268, there were the equivalent of 28,755 8 c.p. lamps 
connected, thus increasing the total by 58:4 per cent. The 
maximum demand has risen from 618 to 917 kilowatts, while 
the output just exceeded a million units sold as compared 
with 655,927 units in 1897-8—an advance of 52:8 per cent. 

Àn additional expenditure on capital account has been made 
amounting to £25,238, while the plant capacity has been 
increased from 982 to 1,848 kilowatts. i 

As already stated, the total costs have shown only a very 
small drop, but it should be mentioned that under generating 
expenses are included in the item repairs and maintenance at 
station, £565 cost of reseating the boilers, and £290 for 
repairs to machinery. This amount almost entirely repre- 
sents the difference between the cost of the original Siemens 
alternator and the new exciter supplied during the year. 

Of the other costs the fuel item is somewhat high, but this 
perhaps may be due to the high price of coal last year. Both 
the items of oil, waste, water, &c., and station wages are well 
below the average, and the total works costs at 2:1d. are very 
satisfactory, considering the sums included as referred to above. 

The year’s working profit amounted to the excellent figure 
of 11:5 per cent. of the mean capital The amount put aside 
for the redemption of loans was £1,197, or 1:06 per cent. of 
the mean capital, while £3,464 represents the interest charges 
for the year. There is thus a balance which, with £2,820 
brought from the preceding year's operations, leaves a total 


- balance of £11,160 to the credit of the net revenue account. 


Burnley Municipal Blectric Supply Works. 
That the Burnley undertaking continues to maintain the 


| excellent general position which has marked it, although a 


small concern, is evident from the second of ourtables. The 
year, which was concluded on March 31st last, saw an increase 
in the equivalent lamp connections of 3,210 8 c.p. lamps, 
or about 20 per cent., and the output showed a rise of 37:4 per 
cent., viz., from 197,722 to 271,650 units sold. 

It is very gratifying to note such a substantial reduction in 
the costs from the already low figure of 2:43d. to 17 4d., 
This is an excellent result, and especially in view of the com- 
paratively small output at Burnley. The works costs at 
1:01d. is lower than the average at any output in 1897 ; and it 
may be noticed that the remarkable result is achieved that 
the actual generating works and total costs are lower than in 
the preceding year, although, as stated above, the output has 
increased some 37} per cent. The two items which are most 
noticeably low are the fuel costs at O:3d., and the repairs 
and maintenance at the station at O Oöd. 

Although the tariff at Burnley has been very moderate in 
the past, the revenue per unit has been reduced by more than 
a halfpenny during the year, and at present stands at 4 05d. 
per unit. It may be noted that before deducting discounts, 
which amounted to £214, and bad debts £35, the revenue 
from supply was thus made up :—54,442 units at 6d., 14,831 
units at 3d., and 202,878 units at 2d. 

Owing to a considerable additional capital expenditure the 
per centage of working profit has fallen somewhat. After paying 
£766 as interest, and £603 towards the redemption of loans, 
the balance, viz., £1,288, was placed to the depreciation fund. 
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„ sold to consumers 

„ sold for public lighting, & . 

ä | wecatecnersccesccsccnnccosccosscorcecncess 
UNITS SOLD PER 8 C.P, LAMP CAPACITY 
Maximum supply demande . . re 
Number of public lamps . 
Number of consumers sreo VM 
Connections to mains in 8-c.p. lamps 
CAPACITY OF PLANT IN 8-C.P. LAMPS 
CAPACITY OF PLANT IN KILOWATTS..................... 


Seeee ec eweeee ee tenes 


CAPITAL— 
AUTHORISED (TOTAL) ............ PUERTOS fedes 8 
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„„ „„ „% ERS TEESE , eee 


Loan (including Debenture charges) . 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) 
Share (unissued) ......... F 
Share (uncalled) 
Loan (including Debentures) )) 


eee 


1717 21 231 „ 
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m meters, &c. 
" public 9 A 
e sale of lamps, &c 
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SCO ewe ee eee 


WORES t 
Generation of electricity 
Fuel (including cartage, &c.) 
- Oil, waste, water, stores. . .. . . .... . 5 
Wages at station 
and maintenance at station 
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Stationery, e. e Ne vus Wesenvenseonvereses 
Establishment charges . 
Law charges, &c. 
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FINANCIAL RESULTS— 
WORKING PROFIT FOR YEAR 
Sum carried to Depreciation Fund 
Sum carried to Reserve or Sinking Fund 


Net interest on loans (incl. Debenture charges) ... 
BALANCE FROM LAST ANT... 


BALANCE e ANE DISTRIBUTION, &c, 


"i-e ct n 


PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 


Expenditure per kilowatt capacity 
REVENUE PER KILOWATT CAPACITY 
Expenditure per 8-c, lamp capacity 
REVENUE PER 8-C.P. LAMP CAPACITY 
REVENUE PER 8-C.P. LAMP CONNECTED 
Les charged for lighting, per unit 

Price charged for power, per unit . 
Price charged for public lighting 


P Ta Includes £1,160 value of lands a 
c Includes £95 to insurance an 


Over-expended. 
pensation ior fatal accident, o A 2 costs. 
no 


"** ^" "tto th. 


„„ „„ „% „ "hh ettet 9 


„„ 


1894. 


HAMPSTEAD. 


Hampstead Vestry. 


£7, 8s. 9d. 
£15. 13s. 2d. 
4s, 9d. 
10s. 03d. 
5s. 9d. 


arts eget 
£104 com- 
d Including £69 


e €d. for first two hours and 


expenses, w 
biit varies Con gal tmd A y system, with discounts from 3 to 20 per cent. as annual 
to £500. f Includes £92 insurances and £20 testing of 


) 6d. to 24d* 


BURNLEY.—REMARKS- a Over-expended. 


[feeding 3-wire network. 
Alternate-current transformer sub-stations 
Geo. H. Cottam. 


MA R. 25, 1898. MAR. 25, 1899. 


840,002 1,208,832 
655,927 1,001,916 
610,135 907,772 
45,792 94.144 
12,000 16,000 
21 23°86 
613 kilowatts 917 kilowatts 
52 53 
821 1,268 
53,917 82,672 
30,700 42.000 
982 1,343 
ren reg. NEC 
£59,400 | £605 {£129,130 £961 
59400 | 605 | 129,130 | 961 
60,560¢ 617 127,730 951 
59.400 60:5 126,570 94:2 
nil | — 2.560 1°91 
— | — — — 
E 2,560 1°91 
2,249 2°29 3.444 2:56 
z= | =; A — 
100.177 102 125,410 93:4 
20,012 | 20:4 22,251 16:5 
30,909 | 51:5 46,992 45:0 
49,008 49:9 55,875 41:6 
250 0:255 313 0:233 
- 39,617? | -404 +2,320 | -173 
Total. Per unit sold Total. Per unit som 
£15,380 5:630d. | £23,753 5'690d. | 
15,839 5:070d. 20,996 5:050d. 
531 0:194d. 802 0:192d. 
994 0:364d. 1,925 0°460d. 
— a 18 0:0044. 
16 0:006d. 14 0:003d. 
£7,299 2:670d. | £10,752 2:515d. 
5.408 1:980d. ,907 2:133d. 
7,009 I'834d. 8,465 2'026d. 
8,380 1:220d. 5,131 1:228d. 
403 0:148d. 574 0:137d. 
698 0°365d. 1,313 0°314d. 
211 0•101d. 1.446 0:346d. 
128 O-O47 d, 187 O'O45d, 
] 128 0:047d. 187 0-0454d. 
27 0*099d. 255 0:06 1d. 
271 000994. 255 | 0:061d. 
1,891 0:692d. 1,845 0°442d. 
962 0: 133d. 353 0*085d. 
1,529 0*560d. 1,492 0:3574d. 
868 0°318d. 991 0°237d. 
166 | 0:061d. 113 0:0274. 
280 0:103d. 216 0:066d. 
215¢ |  0:079d. 112/ | 0:027d. | 
Total. cáp.exp nde Total. cap.exp'nded 
£8,073 | $ 807; £13,001 1l: 5% 
1,188 l: 29% 1,197 1:06 
2,980 5°25% 5,464 507% 
— 1.085“ -1182% | +2,820 2:£07 
2.820 3:077; 11,160 9:907; 
47147, 37 


rA 
£8. Os. 2d. 


£17. 13s. 7d. 
5s, 14d. 


lls. 3id. 
5s. 9d. 


6d to 234.“ 
42d. per unit. 


i 


| 
| 


{| 1893. 
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Burnley Corporation. 


631 


Z-wire continuous- current, with batteries, 
W. R. Wright. 


_ MAR. 31, 1898. | MAR.31, 1899. 
— 355,785 
197,722 271,650 
184,768 259,778 
12,954 11,872 
e 15,497 
20:8 28˙6 
is kilowatts 288 kilowatts 
8 are, 4 CHOW 5 arc, 12 8 c.p. glow 
260 
15, DU 19,049 
9,500 9,500 
301 
Per kil ) 
| Tota Da — eiaa Total, k^ 
— — £63,578 £209 
— 63,570 209 
£26,750 £88 39,750 131 
26,750 88 39,750 131 
— — 23,820 78:4 
x = 23,820 78:4 
2,715 8:93 3.518 10:9 
928 3'05 2,166 712 
28,842 95:0 40,620 134 
9,860 34˙4 13,676 45 
10,350 341 15,544 51˙1 
7,427 24:1 10,194 38˙5 
1,206 3°97 1,206 3:97 
-2,0922 | -688 - 870° | -286 
Total. Per unit sold Total. Per unit sold 
£3,790 4'600d. £4, 580 4 048d. 
3,556 4°320d. 4,384 3'876d. 
148 0:1804. 124 0°11Cd. 
go> | o104a. | 72^| 00644. 
£2,004 2:430d. £1,973 1744d. 
392 1 690d. 1.140 1 008d. 
1.355 I'620d. 088 987 3d. 
299 0°363d. 340 0:301d. 
81 9˙098d. 129 0°114d. 
408 0:495d. 458 0:4054. 
547¢ 0°664d. 61 0:0544. 
48 | 0-058d. 144 | 01274. 
48 0:058d. 144 0°127d 
9 0*011d. 8 0*00?d. 
{ 9 0:011d. 8 0:0074. 
| 610 0740d. 832 0°733d. 
187 0°227d. 353 Od. 
423 O-5 14d. 479 0:423d. 
315 0:5834. 447 0:5074. 
34 0:041d. 38 0°034a. 
74 0:090d. 94 0:083d. 
to 
Total. cap b nded Total - exp. aded 
£2,292" 8:30% £2,607 751% 
834 5:02% 1,238 3:56% 
755 273% 603 17747; 
703 2'55% 766 2:21% 
52:9% 431% 
£6. 12s. Od £6. 9+. 10d 
£12. 9s. 2d £15. 1s. 2d. 
4s. 24d 4s. 14d. 
7s. llid 9s. 7id 
4s. 91d 48. 93d 
6d.¢ 6d, / 
Id.“ td./ 
3d.“ 3d. 


b Being balauce of charges fur work dune. 


c Includes £506 for battery renewals, to meet which a sum of this amount has been set 


aside, 


included in the revenue items. 
demand, plus 2d. per unit. 


d Includes £506 set aside in 1896- 7 from reserve fund for battery renewals, and not 
e There is a fixed charge of £8 per kilowatt of maximum 
The charge for power is 3d. per unit for the first 48 hours use 


and 9d. after. f With alternative charge of £8 per kilowatt of maximum demand, plus 21. 


per unit. 
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ELECTRIGAL TESTING FOR TELEGRAPH ENGINEERS. By J. 
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. THE STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING. By 
Messrs. H. K. C. FISHER and J. C. H. DARBY. Price 6s. net ; abroad, 6s. 8d. 
BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEAROH. Edited 
by C. E. S. PHILLIPS. With an introduction on the history of Crookes Tube and 

Réntgen Ray work, and a chapter giving Practical Hints on the subject. 

THE POTENTIOMETER AND ITS ADJUNCTS8. By W. C. FisHER. 
Price 68., post free. 

LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS. By F.C 
RAPHABL. Price 5s., post free. 

MOTIVE POWER AND GEARING. By E. TaskLETT CARTER. Price 
12s. 6d., post free. 

SUBMARINE GABLE LAYING AND REPAIRING. By H. D. WiLkrN- 
SON. Price 12». 6d., post free, 

ELECTRICAL LABORATORY NOTES AND FORMS (Element and 
Advanced). Arranged by Dr. J. A. FLEMING, M. A., F.R.8. Printed paiticilace 
on application. 

ELECTROMAGNETIC THEORY. ByOrivER Heavieipe. Vol. I. Price 
12s. 6d., post free 18s. Vol. II. Now y. Price 1%. 6d.; post free, 18s 

THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND 
PRAOUICE. By Dr. J. A. FLEMING, VOL. I.—THE INDUCTION OF 
ELECTRIC CURRENTS. NRW EDITION. Price 12s. 6d., post free. VOL. II.— 
THE UTILISATION OF INDUCED CURRENTS. Price 12s. 6d., post free. 

ELECTRIC LAMPS AND ELECTRIC LIGHTING. By Prof. J. A. 
FLEMING, M. A., D. Sc., F. R. S. 93 original illustrations, price 7s. 6d. 

MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prof. 
J. A. EwING, M.A. Price 10s. 6d., post free, Also in German, 8s. 6d. post free. 

ELECTRIC MOTIVE POWER. By A. T. SNELL. 10s. 6d. post free. 

THE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretical 
and Practical) By Dr. GEORGE GORE. Price 10s. 6d., post free. - 

ELECTRO-CHEMISTRY. By Dr. God Gore. Price 2., post free. 

PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E. KENNELLY 
and H. D. WILKINSON. Price 6s. 6d., post free. 

DRUM ARMATURES AND COMMUTATORS (Theory and Practice). By 
F. M. WEYMOUTH. Price 7s. 6d. post free. 

THE INCANDESCENT LAMP AND ITS MANUFACTURE. By GILBERT 
B. RAM. Price 7s. 6d., post free. 

A POCKET BOOK OF ELECTRICAL ENGINEERING FORMULZE. By 
W. GEIPEL and H. M. Kinaour. Price 7s. 6d. net, post free 78. 9d., abroad 8s. ; 
large-paper edition, 125. 6d., post free. New edition in the press. 

"THE ELECTRICIAN " PRIMERS. In Two Vols. Paper covers, 2s., 


st free 28. 2d. each; strong cloth 2s. 6d., post free 2s, 9d. each. Single 


rimers 3d., post free 34d. 
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BY ELECTRIO WAVES. By Dr.O.J.LopGk. Enlarged Edition. Price 28. 6d. net. 
A DIGEST OF THE LAW OF ELECTRIC LIGHTING, TRACTION, &c. 
A. C. CURTIS-HAYWARD, B.A. Price 3s. 6d., post free. 
THE MANUFACTURE OF ELECTRIC LIGHT CARBON8. A Practical 
Guide to the Establishment of a Carbon Manufactory. Price 1s. 6d., post free. 
THE STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS. 
Edited by W. W. BEAUMONT. Price 3s. 6d., post free. 
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* ELECTRICIAN” SERIES FORTHCOMING BOOKS. 


THE TELEPHONE.—By Dane Smerlam and F. C. RAPHAEL, 

PRIMARY BATTERIES.—A work on this subject will shortly be published 
bringing the theory and practice of the Primary Battery up to date. 
The book will be fully illustrated. 

SECONDARY BATTERIES.—By E. J. Wans. Fully illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. 

"THE ELECTRICIAN" WIREMAN'S POCKET-BOOK.—Edited by F. C. 
RAPHAEL. “The Electrician ” Company will shortly publish a valuable 
pocket-book for the use of those engaged in wiring work, both external 
and internal. 

THE ELECTRIC ARO.—By Mrs. Ayrton, This work will shortly be 
published, and will contain an historical sketch of the early experi- 
mente on the electric arc, as well as the important resulte of reoent 
research. . : 

CARBONS POR ALL ELECTRICAL PURPOSES.—By Francis JEHL. A work 
will shortly be published deeling fully with the manufacture of 
carbons for all electrical purposes, The book will illustrate the 
machinery and apparatus used in carbon manufacture on the Continent 
and in America, and will give the latest practice in this important 
subject. 


SPECIAL NOTICE. 


NOW READY.—VoL XLIL of ‘Tae ELzorBRICIAN bound in 
strong cloth. Price 17s. 6d., post free 188. 6d. Also ready, Cases for 
binding. Price 2s., by post 2s, Id. 

A complete set of the Second Series of THs ErzorRICIAN," can now be 
supplied. These sets are very scarce, and early application should be made, 


THE GLASGOW TENDERS. 


Considerable interest attaches to the proceedings which 
have been taking place within the Glasgow City Council in 
connection with the contract for engines for the Corporation 
tramway power station. Mr. PansHALL, as consulting engineer 
to the Corporation’s electric tramway undertaking, was 
requested by the Tramways Committee to draw up a specifi- 
cation which would enable all experienced manufacturers to 
tender to their own standards. So much has been spoken and 
written recently on the subject of standardisation, and on the 
inexpediency of extremely narrow specifications occasionally 
issued by consulting engineers, that the good sense of this will 
be appreciated. Besides the economical advantage of allowing 
manufacturers a certain latitude, the necessity of quick delivery 
made it still more desirable that the manufacturers should not 
be hampered by the introduction of too much originality on the 
part of the consultant. There appears, however, to have been one 
point in the otherwise broad specification that has not found 
favour with at least one of the tenderers, viz., that dimensions 
(two different sets) were given as suggestions, these dimensions 
being taken from machines in actual working under conditions 
identical with those to which the Gasgow machines will be 
subjected. But these machines were of American manu- 
facture—ay, there's the rub! Yot, be it remembered that the 
dimensions were given as suggestions only, and it is but 
reasonable to expect that an American engineer should 
choose to take his examples from American practice, 
especially in view of the greater experience in electric 
street traction on that side of the Atlantic. Five tenders 
were received, one of which was stated not to be to specifica- 
tion. Of the remaining four one was from an American firm 
(the E. P. Axis Co.), one from a Glasgow firm, and two from 
Bolton firms. As the tenders were fully discussed, and the 
names of tenderers, the details of the machines and their respec- 
tive possibilities fully disclosed at the Council meeting, we are at 
liberty to discuss their merits freely. The Glasgow firm, Messrs. 
D. Stewart AND Co., named a price less than half that of the 
tender (that of the ALLIs Co.) which Mr. ParsHau. recom- 
mended for acceptance. Of the remaining tenders one from 
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Messrs. J. MvusoRAvE AND Sons was, from an engineering stand- 
point, as satisfactory as that of the Árris Co., but specified a 
longer term for delivery, and the other, from Messrs. Hick, 
HaRnGRBEAVES AND Co., although financially more advantageous, 
did not guarantee such exact regulation, and required also four 
months longer for delivery. To give actual figures, the times for 
delivery for these three engines were 20, 80 and 24 months res- 
pectively, the guaranteed steam consumption 14, 14:86 and 15, 
the guaranteed regulation during one revolution 1, 1 and 2 per 
cent., and the guaranteed regulation between no load and 
full load 13, 1$ and 5 per cent. The first-mentioned figures 


in each case are those for the Allis engine, which engine, 


judging by the weights quoted in the tenders and by the 
drawings submitted, Mr. PansuarLL also considered to be of 
more massive construction than the others. In addition, it 
appears that, contrary to modern practice for power-station 
engines, Messrs. Hick, Harcreaves’ machine was to be pro- 
vided with tail rods, and the valves were to be driven from a 
jock shaft through spur gear. As for the tender of Messrs. 
STEWART AND Co., the machine was altogether of lighter build 
than the others, they proposed to use cast iron for pistons, 
flywheel centres and cranks; the guaranteed steam con- 
sumption was 15:4lb. per brake horse-power compared with 
the Auuis Co.’s 14lb., and they gave, we believe, no satisfactory 
guarantee as to regulation. It must not be forgotten that this 
speed guarantee was most important. For the engine of a 
large tramway station generator good governing between no 
load and full load is essential, but when employed on a system 
with rotatory converters a precisely constant speed during each 
revolution is hardly less important. 

Taking all these points into account, it does not, after all, 
appear to be entirely a matter of prejudice that induced Mr, 
PansmALL to recommend the acceptance of the American 
tender. Had Messrs. Muscrave offered to reduce their time 
of delivery to 15 months before instead of after the publication 
of the tenders, itis reasonable to expect that they would have been 
successful, especially as they now find that their weights are 
under-calculated. Messrs. Stewart AND Co. also offer to modify 
their tender now. The practice of offering to amend a tender after 
all the tenders have been opened and their details published is one 
to be deprecated, and weare glad that it has not been encouraged 
in this case. On the other hand, the action of the Glasgow 
Corporation in deciding to invite new tenders on a fresh 
specification, because it found that local firms were not “in 
the running” cannot be sufficiently condemned. If it had 
been their intention to consider tenders from Glasgow firms 
only, it should have been clearly advertised beforehand; and 
since the firms in question might not have had wide experience 
in this work, the consulting engineer might have drawn up his 
specification on an educational basis. But to invite tenders 
on a broad basis, to obtain and publish detailed particulars 
and prices from firms who have already bought their 
experience, and then to refuse to accept any tenders, until the 
protégés of the City fathers have had a better insight into the 
methods of their trade competitors, is not acting up to a high 
standard of morality. | 

It is to be regretted that practically the whole of the 
equipment of the Glasgow tramway power-house is to be 
with American-made plant. Allowing for the fact that it 
is a three-phase system, with which our own manufacturers 
have had no experience, it is still a matter for surprise that 
old-established builders of single-phase alternators should 
not bave been able to offer three-phase plant on better 
terms than manufacturers across the sea. And this is 
the stranger in the case of such apparatus as exciters 
and transformers. On the other hand, that the order 


for rotatory converters, the manufacture of which has been 
specialised in America, has not been given in this country 
is not so strange. The employment of these machines, 
as has already been pointed out, necessitates nicer 
regulation of the engine than does ordinary lighting or 
traction work, but the conditions required are nevertheless no 
more than an English manufacturer should be able to fulfil 
with ease. Unfortunately such instances are not confined to 
Glasgow, where it might be argued that the engineer is 
naturally predisposed to follow American rather than 
English practice. Of late it has become far too common for 
our own manufacturers, when in competition with foreign 
firms, to come in second on specifications drawn up by English 
engineers. The present state of affairs points to one of 
two possibilities: either our engine and dynamo builders 
find that they are not keeping pace with the advances that 
are being made, or else the present manufacturers of firat- 
class machinery have so many orders to fulfil that they cannot 
accept new contracts for completion within a reasonable time. 
If the first of these is the case, it behoves the British 
contractor to take pains to make himself thoroughly 
acquainted with the new class of machinery he is called 
upon to supply, and to perfect his manufacture of it in 
order to satisfy the new conditions. If, as we believe to be 
more probable, the second is the correct reason, let British 
capital and labour be employed in extending existing works 
and erecting new ones. It is a deplorable state of affairs if 
the very prosperity of our manufacturers should make them 
indifferent to the more modern requirements in electrical work. 


REVIEWS. 


Copies of Books, &c., reviewed in the The Electrician will be supplied by the 
Publisher, post free, on receipt of the published price.) 
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Electric Motive Power. By Avsion T. SNELL. Second edition. 

(London: The Electrician Printing and Publishing Co. (Limited) 
1899). 10s. 6d. 


Mr. Snell’s book, while not entering into merely theoretical 
explanations, gives a cloar and lucid account of the problems 
relating to the design of continuous, alternating and multi- 
phase dynamos and motors. His collection of data on alter- 
nating and multiphase circuits, and the effects which take 
place in them, together with the directions and tables for 
calculating these, form the most complete treatise on this 
particular subject which I have seen in English, though it 
could still be greatly enlarged with advantage. The second 
portion of his work deals specifically with the application of 
electricity to coal mining. 

When the first edition of Mr. Snell’s work came out was I 
asked by the Editor of The Electrician to review it. I had 
then been for some time engaged in carefully going into the 
problems relating to alternating currents, and naturally was 
making frequent references to the works dealing with the 
subject, and was also directly interested in the application of 
electricity to coal mining. The conclusions arrived at in 
reviewing the first edition were, that a book dealing with 
the application of electricity to coal mining specifically, espe- 
cially by a writer of Mr. Snell’s knowledge and grasp of his 
subject, was a very valuable addition to technical literature, 
and I strongly recommended Mr. Snell to expand this part of 
the work in a future edition. Although Mr. Snell has expanded 
the portion on coal mining in the present edition, particularly 
in relation to coal cutting, he would have deserved the thanks 
of the electrical profession if he could have gone still further. 

Coming now to the portion of the work which is of a more 
general and theoretical character. When reviewing the first 
edition, after reading the work with such attention as it was 
possible to give to it, the opinion was expressed that it was, 
perbaps, a pity to have devoted so much time to going over 
a subject on which there were already very similar treatises. 
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After completing the review, the book was put on a shelf with 
other books comprising most of what has been written on the 
subject. Since that date I have been almost constantly 
referring to works of this character in connection with practical 
problems, and the necessity of reference has been greater as 
unfortunately electrical power transmission work in England 
is so much behind common practice on the Continent and in 
America. It is only fair to Mr. Snell to say that the book 
standing, as mentioned, with others in a row, I have found 
myself frequently consulting it on practical points and often 
with satisfactory results when the information was not 
obtainable in other ‘works, or if obtainable not so clearly 
expressed. 

Anyone who wishes to keep by him a clear, connected and 
simple account of the principles underlying the design of 
continuous and alternating current power transmission plant 
and distributing systems would do well to have Mr. Snell’s 
book. The only serious criticism which can be made is, 
that more might, perhaps, have been done in giving actual 
details of the latest improvements in multiphase plant, very 
great progress in which has taken place during the last two 
or three years. G. L. ADDENBROOKE. 


Dynamomaschinen fur Gleich- und Wechselstrom. By Gisnert 
Kapp, Third edition. (Berlin: Julius Springer) 12 marks (123.). 


The German student is to be congratulated upon having 
within his reach such an excellent text-book as this on the 
dynamo. It has been thoroughly revised since its first edition 
was published in English. In fact, so great is the improve- 
ment, that the author no longer deems it necessary to mention, 
either on the title page or in the preface, the names of those 
who originally translated the work into German. Commencing 
with general definitions and but two pages of history, the 
author proceeds to explain in a clear manner the elementary 
principles of magnetic and electric theory underlying the 
design of dynamo electric machinery. This is done with 
accuracy and yet without any excess of mathematics, 
although here and there a slight knowledge of the 
methods of the infinitesimal calculus is assumed, instead 
of making the clumsy détours some writers are partial to, in 
order to avoid a differential coefficient or an integration. 
The next thing is to apply this theory. The formula for the 
E.M.F. induced in an armature leads up to two excellent 
chapters on armature winding, illustrated with effective 
diagrams. After these comes an equally good chapter on 
field magnets in which the calculation of the stray field is 
treated in a particularly useful and practical manner, and it 
terminates with a section on the pre-determination of the 
characteristic. 

Having thus given the student a good groundwork upon which 
to base his further study of the dynamo, the author proceeds 
to consider important matters of detail and commences with 
armature reaction. In the first section of the chapter dealing 
with this, “static” and “ dynamic electromotive force are 
defined, the former being what we know as E.M.F. and the 
latter potential difference. We fail to see the advantage of 
introducing these terms, as the word ** Spannung ”’ is used for 
the latter constantly throughout the book, The back and 
cross turns of the armature having been duly explained, 
together with the influence of the former on the pre-determina- 
tion of the characteristic, and the latter on commutation, the 
question of sparkless commutation is treated in the same way 
as in the author's recent article on the subject (see The 
Electrician, Vol. XLII., p. 837), and the chapter closes with a 
reference to Fischer-Hinnen's compensating field magnet and 
Sayers’ armature winding. Remaining sections are devoted 
io field excitation, the influence of linear dimensions on 
output, the advantages of multipolar machines, eddy currents, 
and a short description of typical machines, the reader being 
expected to refer to Mr. Kapp's book “ Elektromechanische 
Konstruction for more detailed descriptions and for the 
design of the mechanical parts. 

Single and polyphase alternators are next treated, this 
section of the book showing the same excellence as that on 
continuous-current machines. Especially worthy of mention 
are the pages on armature winding, which contain some new 
matter. Much space is devoted to the paralleling of alter- 


nators, both graphic and analytical methods being used in 
its consideration. Although continuous current motors are 
practically ignored, two chapters are devoted to alternating 
current motors and rotatory converters. Stationary trans. 
formers are not touched upon, as the author has published 
another book on that subject. The poorest thing about the 
present volume is its index, which is by no means full enough. 


5———..—...——.ñ— 


A MATHEMATICAL INVESTIGATION OF THE 
PHILLIPS PHENOMENON. 


BY GEORGE W. WALKER, B.A. 


(Scholar of Trinity College, Cambridge ; Isaac Newton Student in the Univeriity 
of Cambridge). 


(Concluded from page 604.) 


We have now to consider the question of the luminosity. 
We have already suggested that this is due to the collisions. 


The mean energy of an atom is proportional to (vj Y %), 
where ° is the mean square velocity of the undisturbed gas. 


Thus v? is proportional to the quantity we called c, Now! 


imagine that at a collision an amount of radiation proportional 


to the energy is sent out and fhis we perceive as luminous 
effect. Thus, considering a small element of the gas, the 
luminosity given out is proportional to the mean energy 
multiplied by the total number of collisions. The latter 
is easily seen to be proportional to vp?. Thus the luminosity 
is proportional to (r? + 4?)vp?. 

This would lead to the idea that the undisturbed gas must 
be emitting radiation of amount v%p,?, and the reason that 
the gas does not fall in temperature being that it receives 
radiation from other bodies, The effect 13,2 might be quite 
imperceptible while the effect v(z?+q°)p? might easily be 
observed, partly because 4? is fairly great and partly because p? 
so rapidly increases at certain points at the outset. I con 
clude, then, that the observed luminous effect is proportional to 
p'(q? + v7), 1. e., to (0? + )en, 

Ast) 


where V 22h [Aye e Ag As, 


J (kr) u Ast Ast 
r$ rae. + Bie £2," 


l= Sa [Di ; + —326 T. 3e l 


We have to trace the form of p*(4*--:?)'as we pass from the 
axis to r—-a. The exact form will depend on the numerical 
values of the physical quantities involved, and these I do not 
know exactly. The general nature is, however, given in the 
annexed diagrams. At the outset 97 = r? and p? is constant. 
Thus the density would be given by 12 and the luminosity by 
some curve such as 9. But, in an exceedingly short time, the 
state of matters is quite altered. 
The curve 1 represents J, (x,r) | 8 represents J, (r) 
2 77 J 1 (Kır) | 4 » j 
5 represents (J, Kar)“. 


Thus, according to the exact values of c, w, v, &c., q? will, in 
a short time, be represented by 6 or 7. Again in a short 
time p? must be of the form 10, so that p? q? will be represented 
by 11 or 18. 1% will be of the form 10. The joint lunt 
nosity will be given by 16 or 17, and there may even be small 
waves in the curve. Curve 17 is the case in which there 1s 
a luminous ring near the axis soon after the start. Curve 16 
indicates the possibility of two maxima, aud this Mr. Phillip: 
has sometimes observed. 

As this goes on g? must approximate to the form 8 and get 
flatter. Similarly the curve p? gets flatter, and so p?q? becomes 
of the form 15, while v becomes of the form 14. Thus the 
luminosity gradually gets to the form 14 and finally to the 
axis of zx. l 

It appears then, that the foregoing theory explains the 
observed facts very closely qualitatively, and if data were 
obtainable it might be tested quantitatively. 


(Ji (Kr)? 
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It may be noted that u-i Ne 


m 


10^, while c is of order 10° x,a = 8:88 and a, I believe, was 
about 4oms: 


Thus for the first root, at all events, 


is probably not less than 


REC is very small. 
0 

i c 
o? 

For the actual experiment e must be taken as negativo to 
give the right direction of rotation. The theory would lead 
to the conclusion that if e were positive the rotation would be 
in the opposite direction, but the luminosity would be the 
same. 

If we could obtain experimentally a case in which + and — 
atoms were equally mixed, we might get the luminous 
effect, but there would probably be no apparent resultant 
rotation. 


For the larger roots must ultimately become great. 


O TI x 


I understand that practically no effect is observable when 
the field is turned off. I think the theory just given will 
explain this. We have seen that the free atoms settle to 
uniform density after a minute or so. If now the field is cut 
off the gas gets a twist of the same magnitude as beforo, but 
in the opposite direction. 

But now there is no magnetic field to affect the motion, and 
the hydro-dynamical equations are— 


du du du A108 p. v d 


= a io 5- —— 2u 
dt dp ds às "Bas V 
dv, dv, dv d log o v dé 
d uo a 0 dz tga YS 
dP % 5 0 
de “de “ay Pm 


The same considerations as before lead to— 


df vot 40 „ 5 4 20. d log 9 9 
dt vv N log p + g v'6, s 4 0-90. 

Now, these indicate that log p may be constant throughout the 
motion, while ( diminishes in the ordinary manner of a 
viscous fluid. There needs now be no rush of atoms to any 
place, and it is on such a rush that I imagine the luminosity 
in the preceding case to a great extent to depend. I should 
not like, however, to push the equations too far, as they are 
probably not quite accurate representations of the truth at 
the initial stages of the motion. If there were any effect I 
should expect it to be in the vicinity of the surface rather 
than rear the axis. We are unfortunately handicaped in 
being at present unable to deal with true non-linear equations 
of viscous motion. 


COMPENSATING CONDENSERS IN TELEGRAPH 
| CIRCUITS. 


BY M. G. SIMPSON, M.LE.E. 


If a current I be flowing in a circuit of resistance R and 
coefficient of self-induction L, and the source of E.M.F. be 


-then suddenly removed, the strength of the current at any 


time t seconds after such removal is given by the well known 
equation 
(1) 


where e is the base of natural logarithms. Similarly, if a 
current I be flowing in a non-inductive resistance coil of 
resistance R, shunted by a condenser of capacity C, and if 
the source of E. M. F. be suddenly removed, the instantaneous 
value of the current after a time ¢ seconds is given by 


R 
i=l L. e e * e o oœ 


* -Q eE (2). 


where Q is the quantity of electricity in the condensers. 


Fie. 1. 


Equation (2) gives the current in the condenser branch of 
the circuit, and the minus sign denotes that it is opposite in 
direction to the original current. Since the effects of self. 
induction and the shunted condenser are of opposite sign, 
they may, under certain particular conditions, be used to 
annul one another. Consider first the simple circuit shown 
in Fig. 1. Where RIL is a relay of resistance R, and 
coefficient of self-induction L, R, is a non-inductive resist- 
ance shunted by the condenser of capacity C. 

It is required to find what values must be given to C and 
Re, in order that there shall be no current in the relay on the 
sudden removal of the battery E. 

The current due to the self-induction of the relay is given 
by (1) 7 it is RIA Rz 

| pele Lh 4. . 4. (3) 
The current in the condenser circuit is by (2) 


but clearly, 


This is the current in the condenser branch, a portion of 
which only will go through the relay. Denoting this portion 
by i,, we have 


5 t; 
RN +R, 
E 
i= ~I È: HI HCC. 4) 


Ri 
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Equations (3) and (4) give the currents in the relay due 
to its own self. induction and to the shunted condenser 
respectively. 

If there is to be no current in the relay we must have 

| 2. 3 7. 0. 

That is 


, R 
4 1 R: Er e (5) 
B, 

This equation is to hold for all values of . Make t— 0. 
Whence R. NI. (6) 
Therefore (5) may be written 

; _B, +R, Rit Ro, 

| € L Se RR. ; 
Whence L= RI RC, 
L 
O = — . e. . e ° e T 
r 15 (7) 


If there was included in the circuit shown in Fig. 1, a line 
possessing resistance only R, the values for Ra and C could bo 
obtained at once by writing R,+R, for R, in equations (6) 
and (7). A practical telegraph line, however, possesses 
besides resistance both capacity and self-induction. These 
tend to neutralise one another, but capacity predominates. 
A uniform telegraph line of high insulation may, therefore, be 
fairly represented as consisting of two parts with a condenser 
in the middle, 2E 
. Consider Fig. 2. 

E is the battery at the sending station. 

: Ra, R, represent the two halves of a uniform well-insulated 
ine. 

C, is the resultant capacity of the line. 

RL, R, and C, represent the relay and the shunted con- 
denser at the receiving station. 


l " Cr 
E Ra R3 RL 
pong ste —do El 
EARTH iln 


x EARTH 


Fic. 2, 


It is required to find values for R, and C,, such that the 
current in the relay R,L shall be zero on the sudden removal 
of the battery E. 

Let à, čo č denote the instantaneous currents in the relay 
due to L, C, and C, respectively, on the sudden removal of 
the E.M.F. 

It is evident that ii and ig will be in the same and ia in the 
opposite direction to the main current I. If there is to be no 
current then 

fff. 669; (8) 

As before, i, is obtained from equation (1), thus 
Ry + Ret Ryt Ry, 
11 = Ie L 


or, writing r for B, + R, + R; + R, we have 
r 
--t 
11 = Te L s s 


(9) 


i, is most easily got from equation (4) by writing Ri + R; + R, 
for R,, whence 
. R B —— A. 
=[— -2 e (Bit Ry + Ry)RKLC) 
2 Ri T Hz T R. 
To get i, we must first obtain the current i“ in the condenser 
circuit C. 


(10) 


t 
It is „ Q eRe, 
ŁC, 
where Q-LR,C,, 
R. (R. +R, +R 
and R= R. (R- S or Ra) 
i LN 

whence , e (Ei Kt: R3R,C,- 


But t 


I R f Ra,, 
r 


s rt i 
. ig le- (Ki +BRo+ERa)R4Co > à (11) 
substituting in (8) the values given in (9), (10) and (11) we 
gel 


=]! 


r 
— a = 
. 1% % (KT RRC = 


R. hose o d 
RAR AR AEREI qu) 
There are no values of R, and OC, which will make this 
equation true for all values of t, but it may be made to hold 
for any two values. If I is made to hold for f= O and t= 1th 
second, say, then the extra current will have no appreciable 
magnetic effect in the relay during the short duration of the 
signals sent by Wheatstone automatic instruments. 
Putting t 2 0, equation (12) gives i 


R, = 2(R, + B, + R.) . (18) 


Putting t= zu the left-hand side of equation (12) may be 
calculated out. 


Let 2 (MIR MSS d | 
€ +e 1 2 SSA uu A; 
also write B for VEM es 
(RI + R; + HR, 
Then equation (12) may be writter 
B 
A= 26 c, 
B 
or, log A log 2— , log e, 
Ci 
D log e 
h pans , 
. whence C, log 2 10 A (14) 


The application of equations (18) and (14) to any particular 
case is somewhat laborious, but a close approximation may 
be easily arrived at if we neglect the first term of equation 
(12). That this is permissible is evident on considering the 
magnitude of r relatively to Lin any practical case. Equation 
(12) will then become 


r r 
CITRE o Ps TUR ERO Rowe” (15) 
RI T R. ＋ R. 
Put t 20 as before 

Ra = B, +B, +R. (16) 

Substituting this in (15) it is easily seen that 

(Ri + R, + R,) R. Ca UA RC, 

or C= Uu PE Re) R. . „ 


2 


As a practical example, consider a line of the following 
values :— 


R,= 400 ohms 
R. = 1,800 „ 
R. = 1, 800 „ 


C 2 6 microfarads. 
Then from (16) 
R, = 4,000 ohms, 
And from (17) 
C _ 6,200 * 1,800 x6 
1 4.000 x 4,000 


— 4 microfarads, nearly. 


microfarads 


A Nebraskan Water Power Scheme.—A scheme for the 
development of power to the extent of 25,000 H. p., and 
entailing a cost of £400,000, is projected in Nebraska. The 
fall to be utilised, which is 135ft. in height, is on the Slatt 
river west of Fremont, some 35 miles distant from Omaha, 
where the energy is to be transmitted. The proposal is to 
construct a canal with a fall of 1ft. per mile along the crest 
of a ridge which runs parallel with the Slatt river (which 
itself has a fall of 6ft. per mile for 27 miles) and to divert the 
river water in this canal by means of a dam. 
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A SUGGESTION FOR IMPROVING THE CIRCUIT- 
BREAKER. 


BY ERNEST KILBURN SCOTT. 


The automatic circuit-breaker,* which has recently come 
into use so largely for both dynamo and motor circuits, has 
one grave objection when compared with the ordinary fuse. 
In case of a continued overload a fuse may be depended on to 
blow even if the load does not exceed at any one moment that 
for which the fuse wire is rated. With a circuit-breaker, on 
the other hand, the magnet plunger only releases the trigger 
when the current reaches exactly an amount for which the 
instrument has been set. In other words, the “ time factor 
does not enter into the working of the circuit-breaker, whilst 
in the case of the fuse it is an excellent safeguard against 
long-continued currents of abnormal capacity. 

Another objection to the circuit-breaker as at present made 
is that, when used for a motor working on a widely-varying 
load, the plunger will keep on pumping and releasing the 
switch unless the releasing point is set very high indeed. A 
fuse on the other hand readily takes an extra overload for a few 
seconds without blowing, and it can thus be set for an average 
current, giving better protection to the motor. In order, 
therefore, to bring the circuit-breaker more into line with the 
fuse the writer suggests the following arrangement. Arrange 
a small steel strip resistance insulated with asbestos in 
parallel with the main coil. Ordinarily when cold this 
resistance will carry, say, 15 per cent. of the total current. 
In case of a long-continued overload, which is, however, 
just too low to release the trigger, the steel strip will 
gradually heat up until, on account of its high temperature 
coefficient, the resistance has very considerably decreased. 
More and more current will thus be shunted through the main 
coil until the current rises high enough to actuate the trigger 
mechanism. 

Although this does not give quite the same conditions apply- 
ing to a fuse, yet it appears to the writer that it does introduce 
the necessary time factor which the modern circuit-breaker 
undoubtedly lacks. In many ways—convenience of operation 
by being instantly plugged in, and there being no fuse wire or 
sand filling, &c., to renew—the circuit-breaker is immensely 
superior to the fuse. It is, in fact, a mechanical engineer's 
job rather than an electrician’s, and with a little further 
improvement in the direction indicated above, will force the 
fuse into the background, except, perhaps, for extra high 
tension work. Even for this the fashion is now to use a 
circuit-breaker and shunted fuse, the latter being first suggested 
by Mr. Mordey, in 1888. (See Journal of the Institution of 
Electrical Engineers, Vol. XVII., p. 60.) 


THREE-PHASE CURRENTS IN THE MANUFACTURE 
OF CALCIUM CARBIDE IN ITALY.! 


BY CESARE PIO. 


The calcium carbide industry has been largely developed in Italy 
since 1896, in which year the commercial use of acetylene became 
general in that country. After the construction of the factory of 
Pont San Martin near Ivrea (Piemonte), which utilises water 
power, many other companies were formed and electric furnaces 
installed where it was possible to obtain power from water falls. 
In 1897 the Societa Italiana dei Forni Elettrici, of Rome, 
installed a factory at Narni; a little later the Societa Italiana 
pel Carburo de Calcio, Gas Acetilene ed Altri Gas, with a capital of 
3,000,000fr., installed a 3,000 H.P. plant near the Marmore Falls 
Temi. Inthe month of August of the same year a company was 
formed in Turin, and electric furnaces were installed in Mar- 
cello d'Aosta, utilising the power of the Dora Baltea. This com- 
pany owns the patents of Mr. Ricardo Memmo, a young electrical 
engineer who has made a lengthy study of the question of electric 
ſumaces with a view to their operation by three-phase currents. 
Although the plant of San Marcello d'Aosta is of only small capacity 


* The writer does not include those devices with mercury in them, but 
such as the I.T.E., Electric Conatruction Co.'s, Berend's, &c. 
T Abstract from the Electrical World. 


(800 H P.), and has not, therefore, a great industrial importance, I 
think it will be interesting to give here some details relating to it, 
owing to the use of three-phase currents in the furnaces. Another 
feature of interest in this plant is that transformers are not employed 
in the transmission of power. I am indebted to Mr. E. Segre, chief 
engineer of the plant, for the data I give on the construction and 
operation of the furnaces.  - 


The reaction in the formation of calcic carbide is expressed by the 
formula, CaO ＋ 30 2 CaC,4- CO. As is known, all the carbon does 
not combine with the calcium, an atom combining with the oxygen 
to form carbon monoxide. "There is, therefore, a loss of material and 
the production of a waste gas. Experiments and tests made at the 
temperature obtained in ordinary furnaces (about 1,500 deg M. show 
& residium which contains traces of calcium carbide and which is 
not practically useful; but at temperatures of the electric furnace 
estimated between 3,000deg. and 4,000deg., the reaction takes 
place fairly well, there being little loss, and the carbide is almost 
pure in quality. Instead of lime, calcium carbonate (marble) may 

e utilised, but this substitution is not to be recommended, since it 
greatly increases the volume of the material necessary, and also of 
the gas developed during the reaction. 

In calcic carbide factories the carbon is usually received in the form 
of coke. The San Marcello works, however, being situated near the 
great forests of the Alps, it has been found more profitable to use 
charcoal, The wood is transformed into charcoal in gas retorts, and 
the gas liberated is utilised to heat the furnaces used in baking the 
lime and the lime and carbon mixture. The charcoal and lime 
prepared in this manner are separately pulverised and then mixed in 
the right proportion, using a little water and some tar. A machine 
roan the mixture and cuts the composition into irregular bricks. 
As these bricks contain a considerable amount of water, they are 
dried in a baking furnace heated by the gas coming from the electric 
furnaces. As this preliminary preparation takes a long time, it may 
at first sight seem superfluous. In fact, in calcic carbide factories it 
is usual to merely make an intimate mixture of the two components 
in the form of powder, which is then used directly in the electric 
furnace. But the process of forming the ied into bricks, com- 
pressed or not, has certain advantages. By this system the loss is 
avoided of a considerable amount of the components, which are 
carried off mechanically by the furnace gases. Besides, the use of 
dust in the furnace gives rise to arcs of irregular form and very hard 
to control The baking of the bricks is necessary to avoid the 
production of steam, which would cool the furnace and otherwise 
give trouble. Moreover, the quantity of carbon otherwise wasted 
would be considerable, cepocially on account of the porosity of the 
charcoal. 

The plant of San Marcello at present utilises 800 H.P. from the 
falls of the Dora Baltea River, but in a short time extensions will be 
finished, and then the plant will have a capacity three times greater 
than at present. Four Oerlikon 150 kilowatt 5 alternators 
are rope driven from the flywheels of horizontal turbines, each 
developing 400 H.P. at 200 revolutions per minute. The shafts of 
the turbines are on the same axial line, and they may be coupled 
together by an elastic coupler. The diameter of the flywheels is 
loft. and seven cotton ropes are employed. The three-phase 
alternators were especially Nested for this class of work. The 
armature is of the drum type and revolving, and the field has four 
poles. The normal speed is 480 revolutions per minute, the 
frequency is 16 cycles, and the capacity is 600 amperes at 146 volts. 
Exciting current is supplied by an independent exciter, provided 
with a switchboard containing a circuit breaker, ammeter, voltmeter 
and field rheostat. In each alternator field circuit is a resistance 
which may be controlled with great nicety. There is also an 
arrangement whereby the field current cannot be broken without 
first Aren in in the whole resistance. The alternators are connected 
together mechanically and electrically, two by two. Whenever one 
of the alternators of a group needs repairing, it is possible to run the 
other one alone. 

Each pair of alternators has a main switchboard panel of white 
marble, on which are assembled all the apparatus for control and 
synchronising. Each panel has two ammeters, two voltmeters and 
two three-phase switches. There are two pilot lamps for each alter - 
nator, connected across the leads for control of the voltage, and a 
third lamp is used for synchronising. Since the alternators are 
mechanically coupled, a synchronising lamp seems superfluous, but 
this arrangement was provided to avoid a considerable difference of 

otential between the Jeads. In this latter case the synchronising 
amp will blow and the switchboard attendant thus be notified of the 
trouble. The ammeters are permanently in series with only one of 
the leads of each machine; this disposition is, of course, defective, 
for if it happens that one of the other phases is cut out at the 
furnace, the ammeter will not indicate the fact, and the switch- 
board attendant cannot judge of the work developed by the 
machine, 

From this switchboard the mains go to the furnace room, where 
there is another switchboard for the control of the furnace operation. 
On this switchboard are two 1,200 ampere switches and three 
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ammeters. The conductors are tape insulated, and supported on 
paraffined wooden blocks surrounded by an iron ribbon tightened 
with a bolt. The ends of the mains coming from the alternators 
are soldered to the cable terminals in the usual way, but the ends 
going to the furnaces have a special joint made with hard solder, 
since the heat conducted from the furnace in addition to the CR 
heating would melt the ordinary solder. The cables in proximity to 
the furnaces are asbestos insulated. 

Electric furnaces are of two types—resistance furnaces and the are 
furnaces. At San Marcello the arc type has been adopted. The are 
is produced in a furnace either between a carbon block and a 
receptacle containing the material to be treated, or between the 
carbons. The heating produces the combinations required. Direct 
or alternating current may be used. Mr. Memmo, the engineer who 
installed and manages the plant, considers it more advantageous to 
use three-phase than single-phase alternating currents. There are 
then three arcs instead of one in the furnace, and the heating surface 
is thus larger and more uniform. The ares may be developed either 
in triangle between the carbons, or in stars between the carbons 
and a conductive plate acting like the neutral point of the alternators. 
The control of furnaces using three-phase currents is very much 
simpler than in the case of other kinds, since, should one of the arcs 
blow out for any reason the furnace will still operate on the other 
two ares, and the strain on the alternators, due to sudden changes of 
load, is thus avoided. 8 

At San Marcello there are two different types of three-phase 
furnaces continuous operation furnaces 1 by Mr. Memmo, 
and furnaces operating intermittently. Pig. 1 shows the general 
features of the first type. It is cylindrical in shape, and made of 
refractory bricks, The three carbons are inclined and controlled by 
three-threaded rods, operated each by a small wheel. For filling 
the furnace a metallic funnel is provided on top. A cast-iron plate, 
covered with several layers of graphite, may be lowered or raised 
the whole height of the furnace by means of a screw moved by a 
gear and pinion operated by a ional wheel. In filling the furnace, 
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Fic. 1.—Continuous Operation Carbide Furnace. 


the material falls down between the carbons, the carbide is formed 
and the plate is slowly lowered. After six or seven hours of work, 
the plateis at the bottom, and it is possible to take off the carbide 
already eooled by a door provided at the lower part of the furnace. 
The furnace may, therefore, work without intermission. The current 
during operation is controlled by lowering or raising the cast-iron 
plate, and the carbons are moved only when necessary to supply the 
loss caused by their consumption. ' 

The intermittently working three-phase furnace, Fig. 2, is of the 
greatest simplicity and resembles in appearance the Willson furnace. 
Externally it has the shape of a cubical block, and the internal 
capacity is about 70 cubic feet. The walls inside are made of refrac- 
tory bricks and the outside of ordinary bricks. "The bottom of the 
furnace, which is in contact with the melted carbide, is made of 
compressed bricks of magnesium oxide, or consists simply of a strata 
of lime. The front door of the furnace is of masonry reinforced by 
an iron back, and is capable of being securely fixed to the furnace 
wall by means of iron bars. The furnace is covered by a refractory 
brick vault, in which there are three holes for the three carbons. 
The front wall above the door has a hole provided with a cast-iron 
pipe for filling the furnace while in operation. On the rear wall 
there is another hole similarly situated for the exit of the gas 

roduced. The gas may either be burned at the hole, aud the products 
led away through a flue, or after washing in water tanks, may be 
conducted to the baking furnaces and there burned. 


The carbons are 5in. in diameter and held in a metallic carbon- 
holder secured to a large iron rod which conducts the current and 
controls the position of the carbons. The iron rod is threaded its 
whole length, and screws up and down in a bronze collar supported 
by a cast-iron plate considerably larger than the hole in the vault of 
the furnace. by turning the cylinder by means of a small wheel, it 
is possible to raise or lower the carbons in the furnace. The control 
by this system is of great sensibility. It avcids all sudden move- 
ments of the carbons, and makes it possible to gradually lower the 
carbons as the operation of the furnaces requires. The leads are 
connected by bolts to the cast-iron plates. To lighten the weight on 
the vault, which, on account of the heating of the furnaces, softens, 
the plates are supported by iron rods from the walls. The attach- 
ment of the carbons to the iron rod is the matter which gave the 
most trouble. Generally the holder is a hollow cylinder of iron or 
copper, the inside diameter being exactly the same as that of the 
carbon. It may be in one piece with the iron bar, but more 
frequently it is screwed to the bar. To hold the carbon, either 
grooves are cut in it or the shape of the end is made conical. The 
falling of the carbons was an accident which happened frequently 
during the first experiments. Since there are always some air ga 
between the carbons and the holders, arcs formed which burned the 
metal and ruined the screw fastening the carbon. Moreover, since 
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Fia, 2.—Intermittent Operation Carbide Furnace. 


the expansion of iron by heat is so much greater than the expansion 
of carbon, when red hot the iron no longer makes good contact with 
the carbon, thus giving rise to the formation of ares. To avoid 
these troubles the carbon and iron are heated at the temperature at 
which they are to be used before the former is entered. Such spaces 
as remain are filled with a mixture of graphite and glue. Iu this 
manner the trouble above described is avoided. Sometimes it 
apas that after being used the carbon holder ia found burned on 
the bottom, probably by ares between two carbon holders or between 
one of the carbon holders and the carbide, when the carbon is mostly 
used. It is, therefore, advisable to change the carbons before they 
are entirely burned, and to avoid during the operation lowering one 
carbon more than another. 

The ares when the furnace door is open make a noise similar to 
that of a steam engine, and the light of the ares should not be 
observed from a near distance. When the door is shut the noise is 
less perceptible. In beginning the operation, the carbons are lowered 
to the bottom of the furnace, resting on a block of graphite or of 
carbide in order to be short circuited at starting, the mixture of 
carbon and lime being an insulator. Then the furnace is filled with 
bricks of the mixture. The internal dimensions of the furnace being 
considerable, there is always about a half inch of material next to the 
walls which remains unchanged. It is good practice not to remove 
this material because it avoids excessive heating of the walls and 
does not allow the melted carbide to adhere ee When the 
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furnace is filled, the masonry door is shut and the fissures are filled 
with clay or lime. The filling pipe is closed with a metallic cover, 
which acts also like a safety valve as the waste gas filled with dust 
has a tendency to explode. The carbons being short circuited, the 
switches are thrown and the alternators started. When at normal 
speed, the resistances in the armature circuit are gradually cut off. 
The speed then drops, and there is danger that the alternators may 
break down if the action of the turbine regulators is not quick 
enough, or when the water is not suflicient. When all the resist- 
ance is cut out the normal current ought to be 1,200 amperes per leg 
at 145 volts. To regulate to this current, the furnace attendants 
raise the carbons by means of the wheels until the current has 
its normal value. It sometimes happens that one leg gives more 
current than the others, owing to unequal distances between the 
oarbons, but the tendency disappears as soon as the first quantity of 
carbide is produced. | 
At the beginning, a great deal of white vapour is produced 
consisting of steam and volatilised lime; after one or two minutes the 
reaction begins and the gas is composed mainly of carbon oxide. 
When the carbon oxide is not utilised in the baking furnaces, it is 
good practice to burn it before sending it off, as this prevents the 
dangerous vas from accumulating in the upper part of the building. 
During the first ten minutes of the operation, the air contained in 
the furnace and that entering through fissures it is impossible to 
close entirely, produces with the gas small explosions in the interior 
of the furnace. These explosions, which are not dangerous, do not 
occur when the furnace is heated, as then the pressure inside is 
greater than outside. After 20 or 30 minutes of work the furnace 
may be filled from the main door. "This filling is necessarv, for the 
volume of the material decreases notably on account of the loss of 
vas and the density of the carbide being greater than that of the 
mixture. The ainmeter readings give a good indication as to when 
further material is required. When filling of the furnace begins, the 
current drops, and consequently the voltage rises rapidly on account 
of the poor conductivity of the mixture. The furnace attendants 
must always watch the ammeters, 


Trouble comes frequently from the interruption of the current in 
the furnace. If this happens in only one of the phases, the conse- 
quences are not serious, because it lasts but a short time ; but some- 
times it happens that the three arcs go out at the same time, either 
because the carbons have been raised too quickly or because of the 
forination of a vault which, falling suddenly, will break all three 
arcs. The machine running then at no load increases in speed 
rapidly, the voltage rises before the turbine regulator can work, and 
the lamps of theswitehboard blow. It often happens that while the 
speed is high the area form again, and the current then is so intense 
that the fuses blow. 

The furnace is filled every fifteen minutes, it being necessary to 
keep it entirely full. To discharge the furnace it is necessary to 
stop the production. Each operation lasts from four to five hours, 
Having regard to efficiency, it would be more convenient to work 
more than five hours, as the production of carbide is larger during 
the last moments, and there would not be so great a loss of heat and 
usace of electrodes, But the troubles which occur after five hours of 
work are too frequent, and besides, the quantity of gas produced 
is so considerable that it is not possible to breathe near the 
furnace. To stop the operation, the alternator field is cut off, and 
the cables are taken out and connected to the next furnace, which 
has been made ready. 

Before discharging the furnace it is necessary to wait some hours 
to enable the carbide to solidify, as it would be dangerous to 
remove the door before. Even after five hours the blocks of 
carbide are red hot, but the external surface is solidified and it is 
possible to remove the blocks with iron rods. The blocks weigh 
3001b. to 500lb, and require many hours to cool after they are 
taken from the furnace. It is not advisable to break the uncooled 
blocks, as hot carbide readily oxidises; When the blocks are of good 
quality they are very hard to break. There are three different 

kinds of carbide corresponding to different portions of the blocks. 
The carbide on the exterior of the block has the appearance of 
graphite. Inside, it has a grey colour, and is partly crystalline. 
In the central portion of the block the carbide is crystalline and has 
a red copper colour. This last kind has the best efliciency for the 
production of acetylene. 

Concerning the cost of production of carbide, Pictet calculates 
that 1 H. b. may produce in 24 hours about 81b. of pure carbide. 
Willson claims that results obtained at Spray show it is possible to 
produce IIIb. per daily horse-power. The results obtained at San 
Marcello agree with theory, and with the production of factories 
elsewhere in Europe On an average, the San Marcello factory 
for every four hours with 300 H b. produces 360lb. of pure carbide, 
or 2,1601b. in 24 hours, or 7 2lb. per horse-power day. As to the 
carbon electrodes, during one operation of four hours the total 


consumption is lOlb. to 121b., corresponding to 24s. per ton of 


carbide produced. This cost is very high, and it is very likely that 
furnaces working continuously will decrease this figure, as it is 
principally at the frequent stops that the carbons are consumed. 
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SOME FORMS OF MAGNETIC SEPARATORS AND 
THEIR APPLICATION TO DIFFERENT ORES.* 


BY H. C. MCNEILL, ASSOC.R.S.M. 


Tlie first application of magnetism as an agent for the separation 
of a magnetic from non-magnetic substances was probably the 
permanent hand-magnet used in the machine shop tor separating 
iron or steel turnings, &e., from brass or gun-metal sweepings. 
Similarly, foreign oats and grain are freed from bits of iron wire, 
pieces of cutter blades, nails, needles, Ke. The railway companies 
and other large employers of horse labour have found it necessary to 
subject all the materials utilised for horse food, such as maize and 
oats, to rigorous mechanical and magnetice cleansing, for which 
purpose a permanently magnetised steel plate about 4ft. long, Gin. 
wide, and gin. thick, with the long edges horizontal, is placed trans- 
versely, and inclined at an angle of about 35deg. to a continuous 
stream of grain fed from a hopper. An automatic scraper, in the 
form of a belt revolving round pulleys at each end of the magnet, 
and provided with a brush of leather, removes any accumulation 
every two minutes. This is pushed to tlie end of the magnet, and 
drops into a separate compartment; the grain which passes on is 
jigged on a three-bottomed perforated trav, by which means not only 
is the corn or maize separated, but the oats are freed from mixture 
of smaller seeds, bits of stone, and dust. 

With the introduction and wider application of electro-magnetism, 
not only have machines been devised whereby naturally magnetic 
iron ores are freed from adinixtures of other minerals, but by a 


preliminary roasting, 7. e, the artificial production of magnetic oxide 


of iron, other ores may be rendered suitable for a magnetic separation 
treatment. Mr. R. E. Commans mentionst that Sella, in Piedmont, 
in 1855, was the first to use an electromagnetic separator, but to free 
the magnets the current had to be broken; also that in 1881 Heberle, 
at the Friedrichssegen Mine on the Lahn, introduced a continuous- 
current machine for separating blende from spathic iron ore after a 
preliminary roasting. In addition to the separator which bears his 
name, and which is dealt with in this Paper, Mr. Heberle also 
designed that part of the dressing floors at the Gellivare Company's 
Works at Lulca, where the apatite, after being separated from the 
magnetic iron ore with which it occurs, has to be freed from a small 
per centage of hematite before being converted into soluble phos- 
phate. Other workers, both in Europe and America, including 
Wenstróm, Ball and Norton, Chase, Conkling, Hoffman, Kessler, 
Buchanan, King, Edison and Wetherill, have all designed machines 
suitable to treat certain classes of ore which have come under their 
particular observation, and have successfully dealt with the problems 
presented by local conditions and peculiarities. 

In the summer of 1898 the author had the opportunity of seeing 
some of the principal magnetic concentration plauts in Sweden, and 
the present Paper is mainly confined to these. He is indebted to 
the various managers of works, engineers and others for the informa- 
tion freely accorded in every case. The endeavour has been to 
present an outline of the machines and ore treatment processes. 
The sketches are entirely diagrammatic, and have been prepared 
from the author's hand-sketehes. 


1. Tue Wenstrom MACHINE. 


This is probably the simplest, and, for the particular purposes 
which it is intended to fulfil, the most eflicient separator at present 
in use, Unlike most other designs, it is capable of treating ore of 
fairly large size, and it is not necessary that the staff treated should 
be previously dried ; its chief use is in such cases where the magnetite 
iron ore contains inclusions of rock, or where, as in open-cast 
workings, portions of the containing walls of the ore body get mixed 
with the ote in blasting and like operations, Asa general rule, it is 
found to be more economical to pass the whole of this material 
collected together over a Wenstrom machine, after tlie“ best? of a 
blast has been dealt with, than to attempt further hand selection in 
the quarry or underground. In addition there are other uses to 
which this separator may be put, sich as the treatment of cupola 
residues and foundry loam and sand; also the recovery of cast-iron, 
shot entangled in blast-furnace slag, &e. — Pig. 1 gives a general 
view of this machine. The material to be treated is fed through a 
hopper A, and on to a jigging tray, which receives its motion from 
à cam arrangement placed on the shaft BB. This tray is inclined, 
and at each recoil a line of ore is left on the drum. Figs. 2 and 3 
show part sections of the drum in directions at right ang'es to one 
another. C is the armature barrel, consisting of a series of soft iron 
bara, each separated from the other by a bar of wood. D is a station- 
ary field-magnet, placed eccentrically with regard to the armature 
barrel. Non-magnetie end plates, carefully fitted with * jointing,” 
so as to be water-tight, bind up the whole into the form of a drum. 


Abstract of a Paper read at the annual meeting of the Iron aud Steel 


Institute. a 
+ Proceedings of the Institution of Civil Engineers, Vol. CAVE, 1893, p. 68. 
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The bars of soft iron are internally shaped, so that each successive 
bar becomes oppositely magnetised, a combination of greater power 
being thus exerted on a piece of ore large enough to bridge the 
distance between two adjacent bars. 

The magnetic portion of the ore adheres to and is carried round 
on the drum until beyond the influence of the magnetic field 
when it drops away down a shoot at E, whilst the nonmagnetic 
portion passes down in front of the drum into a shoot at F. 

A machine with a drum of 2ft. 24in. diameter and 2ft. length, 
revolving at 30 revolutions 


| 
tity of ore raised is rich enough to be taken direct to the furnaces. 


The remainder, which is of any size up to 2in. diameter, is trammed 
from the sorting-floors to the separation-plant, or to the ore heaps, 
for future treatment by the separator. Fig. 4 represents the plant 
in use. 

By means of the elevator shown, the ore is lifted and dropped on 
to the inclined shoot A, and so on to the reciprocating table B, 
which delivers it to the Wenstróm separator, D. 

The tray B receives its motion by means of the small eccentric C. 


r minute, will treat about 5 tons of | The unmagnetic, and in this case worthless, portion falls at once 


mixed material per hour. Such a machine is capable of dealing | down the shoot E. The magnetic portion is carried round on the 


Fic 1. 


with ore of any size up to pieces that will pass through a screen of 
4in. mesh, and requires a current of 15 amperes, the tension at the 
dynamo terminals being 110 volts. Although the machine may be 
and is used on ore which is quite wet, the greatest efficiency is 
obtained when the material to be treated is dry, and in some cases, as 
at Dannemora (Sweden), care is taken to treat only that ore which is 
fairly dry, without incurring the expense of artificial drying, whilst 
in other instances (Grängesberg and Grangen) the ore is treated 
directly after being washed, and whilst quite wet. This separator 
requires but little care and attention when working, whilst the cost 
of maintenance is practically nil. 


" 


Fra. 2. 


Generally the most efficient plants are also the simplest, The 
process usually consists of either a rough preliminary sizing by 
means of revolving or flat screens, with or without washing, followed 
by treatment on the separator, or the uncleaned ore may be ed 
on to the magnetic machine direct, and subsequently screened into 
different market sizes. At Dannemora the latter method is adopted, 
and I am indebted to Captain Hammershal for placing at my disposal 
the particulars given in the following short description of the plant 

there. 'The ore on arrival at surface is first subjected to a 
rough hand selection on sorting-floors conveniently arranged near 
the shaft, Between 50 per cent. and 60 per cent. of the total quan- 


drum of the separator in the manner already described, and passes 
down shoot G into the revolving trommel'or screen H. This trommel 
is of $in. steel plate, provided with Zin. punched holes pitched lin. 
apart, so that everything under zin. diameter passes through and 
down the shoot M, the stuff above gin., which does not pass through 
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the holes of the trommel, being delivered down the shoot N, two 
marketable products being thus obtained. 

An example where preliminary sizing and washing before separa- 
tion is found to be advantageous is at Grängesberg (Sweden), and 
no doubt many of the members of this Institute will remember 
seeing the actual plant at work. Three commercial products are 
obtained there :—(1) Ore between 13in. and 5in. diameter ; (2) Ore 
between lgin. and ]in. diameter; (3) Ore anything up to gin. 
diameter. The Grüngesberg plant was designed to meet the particu- 
lar requirements at the mine; the ore contains a considerable 
amount of specular iron, which somewhat easily crumbles, also 
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hematite, and differs from that of Dan nemora where the ore is com- 
ct and very hard, and there is little or no tendency to crumble, 

hones probably the difference in the methods of treatment and the 

primary washing, in order to save and eliminate the fine material. 

At both Dannemora and Grangesberg the uncleaned ore averages 
38 per cent. to 42 per cent., and the concentrates 58 per cent. to 62 
per cent. metallic iron. The rejected portion of the material consists 
of quartz, pegmatite (from inclusions and veins running through the 
magnetite ore bodies), schistose material, &c. 


(To be concluded. ) 
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ENGINES FOR THE GLASGOW TRAMWAYS 
POWER STATION. 


As reported on p. 611 of our last issue, the Glasgow Tramways com- 
mittee, adopting the report of Mr. H. F. Parshall, their consulting 
engineer, recommended by & majority of 7 to 6 that the tender of the 
E. P. Allis Co., of Milwaukee, U.S.A., be accepted for the supply of steam 
engines for the new tramway station for Fort Dundas. The sum tendered 
was £114,564. The following is a list of the tenders received :— 


E. P. Allis and Coo o e . £114,564 
D. Stewart and Co. (Glasgow) . . 54,880 
Harvey and Williaun-nz 2. e 160,000 
John Musgrave and Soũ0U³ñlhhee . . ee (?) 
Hick, Hargreaves and CW L˙ F BB on ‘ (?) 


(The amount of Mesars. Hick, Hargreaves and Co.’s tender was about 
£95,000. We have been unable to ascertain the amount of Messrs. 
Musgrave's tender, which was, however, considerably higher.) 

At a meeting of the Town Council on Thursday, last week, Mr. PATON, 

in moving the approval of the committee's minute, referred to the large 
experience engine builders in America had had in electric traction work, 
and the comparatively small experience in this country. The chief 
question, he said, was a comparison between the steam engine of the Allis, 
an Ámerican engine company, and a local firm who offered to supply 
engines for £54,880. The drm, who had good friends in Glasgow 
probably in the Council —had got to know, but not from the department, 
that the engines they had specified were far too light, and they some time 
ago, after the offers had been opened, sent another letter to the Tramway 
department saying that they could make engines 214 tons less than the 
Allis Company's in other words, 586 as against 700 tons —if they got 
£22,000 more. That would bring their offer to £76,880. Mr. Parshall 
(Mr. Paton continued) had gone carefully into the specification of the 
American engines, and it contained much more steel than the engines of 
the local firm. The steam consumption of the Allis Compeny's engines was 
guaranteed at 141b. per brake horse-power, while the engine of the Stewart 
Company was teed at 15°41lb, Mr. Parshall had reckoned that the 
Stewart engine would, therefore, require 8,099 tons of coal more per annum 
than the other representing, at 68. 8d. per ton, an annual loss of £2,666 per 
annum. The capital value of that sum at 5 per cent. was £53,984 which, 
added to £76,880, brought up the cost of the Stewart engine to £130,964. 
In reply to a question asked in committee, Mr. Parshall bad said that the 
Allis engine would last 40 years, but that he doubted very much if the 
Stewart engine would last 10 years. He had also stated that the effective 
bearing surface in the Allis engine was 50 per cent. greater than in the 
Stewart engine; that the shaft of the Allis engine had 2˙4 times the 
torsional strength of the Stewart engine; that the one had cast-iron 
pistons, the siet steel pistons ; that the connecting rod of the Stewart 
engine was too short ; that the hub of the flywheel of the Stewart engine 
was of iron, while not only the hub but the flywheel itself should be of 
Siemens steel throughout. Mr. Parshall concluded his report by saying 
that he was desirous of co-operating with the committee on all pointe, but 
in case they decided upon an engine clearly having defecta he must ask 
them to accept all responsibility in case of disaster. Mr. Paton then 
called attention to the amendment proposed in the committee by Coun- 
cillor Alexander, that it be remitted to a special sub committee to confer 
with Messrs. Duncan Stewart and Co. (Limited) as to their offer for the main 
engines, and toreport. After all the information received from other firms 
and from their engineer, were they going to negotiate with one firm as to 
whether they would agree at a certain price to give a completely different 
engine from that for which they had tendered? He would not do so. It 
would be unfair to all the people who had tendered for the work. There was 
another alternative, and this was the only competent amendment. They 
could pass over all these tenders and request Mr. Parahall to prepere 
another specification. The reason why Mr. Parshall did not propose a 
particular specification had been put by that gentleman as follows :—'' If 
I now draw a definite specification covering only one type of engines, all 
British firms are put out, so far as patterns are concerned, except one." 

Bailie BATTERSBY seconded the motion for the adoption of the com- 
mittee’s report. 

Bailie THOMSON prop: sed as an amendment that Mr. Parshall be asked 
to make a specification on which every firm should tender on the same 
basis. He had nothing to say against Mr. Parshall. He did not think we 
had an abler engineer than that gentleman, but at the same time he did 
not acquiesce in Mr. Parahall's views. What they would all doubtless like 
to know, was] how they were to get saving from one engine. He (the 
speaker) had no feeling as to whether the contract went to America or was 
retained at home, but he considered the plans of the American engine were 
weak in many parts and far too heavy where weight was not wanted. 

Mr. HUGH ALEXANDER seconded the amendment. 

Mr. PATON was willing to accept an amendment to the effect that a 
new and detailed specification be prepared by Mr. Parshall in the usual 
manner ; but the Council would understand that if they did so it meant a 
loss of four months. Mr. Parshall bad said that he would require five 
weeks to prepare the specifications ; they must give the offerers a couple 
of months—they had that on this occasion, and they thought it was too 
little. Then the offers had to go before the sub-committee and the 
committee, and that certainly meant four months ; and it meant, further, 
that they might give up the idea of having this installation ready for the 
Exhibition. 

Bailie W. F. ANDERSON said if it took the committee from July 21st, 
working night and day, to bring forward this minute at an irregular 
meeting, surely it was not asking too much for the ordinary members of 
the Council to ask for some little time to go over these matters and satisfy 
themselves that they werc not throwing away money. Surely, if they 
employed an expert and paid him a handsome fee, he ought to make it 


known what it was exactly that he wanted, and to draw up such a specifi- 
cation as would put all competent tradesmen on an equal footing. He was 
not frightened by the bogey raised by Mr. Paton—that the lines would not 
be ready for the Exhibition. 

Mr. FERGUSON pointed out that if this installation was not ready by 
the Exhibition they would lose £100,000, as he considered that was differ- 
ence between the horse-power and electric traction. He complained that 
influence had been brought to bear on him, to induce him to vote in the 
opposite sense. | 

The amendment was carried by a large majority. 


The following letters have appeared in connection with this subject : — 

A paragraph appears in the public journals to the effect that the 
Glasgow Tramways committee had yesterday accepted the tender of an 
American firm for the engines required for the new power station at a 
price rather more than twice that tendered by a Glasgow firm of engine 
builders. We also submitted a tender for the engines, our offer being some 
£20,000 below the tender which is now stated to have been accepted, and 
we think we and other British engine-builders may fairly complain of 
having been specially invited to incur the serious expenses involved in the 
preparation of designs and estimates if it was a foregone conclusion that 
only the engines of one, and that an American, firm would satisfy the 
requirements of the committee aud their engineer. Our experience in 
connection with this contract will prubably be of interest to engine-builders. 
On perusing the specification we found it to contain a number of anomalies 
which required explanation before we could prepare any reliable tender, 
of which the following are examples :—(1). Crosshead pins as large as, or 
larger than, the crank pins. (2). A piston rod 10in. in diameter for both 
a single 88in. low-pressure cylinder and for each of the two 60in. cy linders 
named as alternatives, the high-pressure rod in each case being Qin. in 
diameter. (3). A single 88in. cylinder named as the equivalent of the two 
60in. ones, 85in. being the actual equivalent, though a still smaller one 
might reasonably be used, owing to the loss by friction being leas with the 
two-cylinder design. (4). A coupling apparently desired between the 100- 
ton fly-wheel and one of the bearings supporting it. (5). Crank discs, 
apparently of cast iron, in place of the steel or wrought iron 
crank universally used in English marine practice for similar shafts. 
(6) A 32in. crank shaft for transmitting 4,000 to 5,000 1. u. r. 
at 75 revolutions, against the 18in. shaft which would about 
accord with English marine practice, the strength of the two 
being as 54 tol. (Owing to the flywheel being interposed between the 
engines and the generator, the streases on the crank shaft would be much 
less severe, even under the conditions of electric traction, than in the case 
of marine engines, liable to race in heavy weather.) (7.) The suggested 
number of bearings and sections of shafting would not fit any usual 
arrangement of shafting that we could think of. (8.) An oil pump spec’- 
fied to be of ‘equal capacity’ to a two-gallon lubricator. 

„With these anomalies before us, and being anxious to go fully and 
seriously into the matter, we sought and obtained an interview with the 
committee’s engineer, visiting London for the purpose. No explanation 
was forthcoming, but it was pointed out that the dimensions, &c., were 
only ‘ suggested,’ and we were requested to tender in accordance with our 
practice. This we did, submitting full designs and particulars, and adding 
* We have given a great deal of consideration to the design and cost of the 
enginea for which we have now the pleasure to quote you, being very 
desirous of obtaining tbe order for them ; but we fully recognise that even 
the somewhat voluminous papers we are now sending to you do not by auy 
means cover the whole ground, and we wish to express our readiness and 
desire to have the opportunity of discussing the various points with your 
engineer, should our tenders be acceptable to your committee ; and, in 
such case, we have no doubt that we would come to a full and satisfactory 
understanding as to both the general design and the details of the engines 
which were required.’ 

“ We next received an official communication to the effect that whilst the 
total weight of our engines seemed satisfactory, our dimensions differed eo 
much from those specified that it was desired to know whether we were 
prepared to accept the latter. We replied that the specification not being 
quite clear we could not give an unqualified answer, but asked an interview 
in order to arrive at an understanding. This being declined, we submitted 
further designs, explaining the nature of our difficulties, and offering to go 
further into the matter on being informed as to the wishes of the 
committee; also renewing our offer of a personal interview. 

On the evening of August 14th we received an official telegram from 
the town clerk, inviting our attendance at a special meeting of the Tram- 
way committee to be held the next day ‘in order to explain any points 
in connection with our offer. We gladly made a special night journey to 
Glasgow for the purpose, but, after waiting outside the committee-room 
for some time, were told that the committee had declined to eee any 
tenderers, and decided to recommend the acceptance of an American tender. 

* So much is heard at the present day as to orders going to America 
which ought to be executed in this country that we think the above 
account of our experiences, and the difficulties thrown in our way, cannot 
fail to be interesting to other contractors, as well as to the Glasgow 
ratepayers. 

“We desire specially to call attention to the fact that in such a highly 
technical matter as that in question we were denied the opportunity of 
discussing or explaining a single technical point in connection with our 
tender or obtaining an explanation of difficulties involved in the specifica- 
tion. Whilst personally we received every courtesy from the officials 
with whom we came in contact, we must maintain that we as a firm were 
treated in an unbusinesslike and inconsiderate way, if only on the ground 
that we were invited to tender for, though apparently deemed incapable 
of carrying out, so important a contract. On this point we venture 
to quote an extract from a letter received from one of the most 
important South African houses, to whom we have supplied a number of 
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large engines for gold mining purposes, and from whom, in view of this 
business, we asked a comparison of our own and American engines. After 
explaining that these engines are employed under very arduous conditions, 
they add—' Coming to the point of the actual quality of material and 
workmanship, we may say that your engines are distinctly superior to the 
American eugiues that we have seen, and which cover those made by the 
leading makers in the States. For instance, where you employ cast and 
wrought steel the Americans generally use cast iron. We are bound to 
say that these American engines work well, but we are convinced that, in 
point of durability and the important question of repairs, they do not com- 
pare favourably with your engines, and in cases where stoppages would 
involve serious consequences, we should certainly prefer to put down one 
of your engines rather than any American engine we have seen, and we 
have had very considerable experience. We may inform you that the 
leading American engineers have inspected the engines supplied by you, 
and have expressed their admiration of same. As far as we are concerned, 
we can only express our entire satisfaction with the engines you have 
supplied ua.' Hick, Hargreaves & Co. (LIMITED).” 


“We are builders of Corliss steam engines, and have for many years 
made a speciality of electric traction plant. We tendered to the 
specification issued by the Corporation of Glasgow for its tramway station 
engines The Tramway cominittee favourably considered our tender. The 
Council refused to pass the findings of the committee, and we are informed 
that a new competition is to be opened. We are, of course, unable to more 
than guess at the reason for such action. There was nothing in the specifica- 
tion at which anyone familiar with the demonstrated requirements of large 
electric traction plants could cavil. Naturally it did not follow British 
practice, for the exceedingly simple reason that there is no such application 
of electric power in the United Kingdom. It was simply a model plant, 
designed in the light of great modern experience with a view to rendering 
the best economies to the municipality to which it was offered. 

It was presumed by us that the committee to which the interests of the 
Corporation were committed knew what it waa about, both in the selection 
of its engineers and in approving the specifications prepared by them. We 
did not think it necessary to visit Glasgow, to make personal appeals to 
the members of the local government, or to resort to the columns of the 
public Press for support while the matter was under consideration. We 
tendered absolutely to both alternatives of the specification, and we 
certainly believed that an American house, invited to open competition by 
a great Corporation, might reasonably expect to be squarely and fairly 
dealt with. We repeat that the spevitication, as submitted to competition, 
embodied nothing but the results of the best accepted practice of similar 
installations. The only ‘anomalies’ discovered by our competitors arose 
out of their ignorance of the conditions that exist, and their inexperience 
of those methoda of construction which have been found to best ineet 
those conditions. Furthermore, every advantage lay with the British 
builder. The engines are special, therefore all who tendered were on the 
same footing as regarded design, plans, patterns, &c. The Allis Company 
were handicapped by a 1,000 miles of inland and 3,000 miles of ocean 
freights. Its engineers made that long and costly voyage to prepare their 
tender, not the ‘special night journey to Glasgow’ (from Bolton !) which 
one competitor so pathetically deplores in an open letter to the press. We 
did not take it upon ourselves to instruct the Glasgow Corporation as to 
how a cheaper and less substantial and effective machine might be secured 
for its use. It could afford to purchase the best thing that money could 
buy, and we were luckily in the position of having at our disposal the men 
and tools and facilities which could turn out the best—and the best was 
specified to us. | 

Our competitors have devoted much time and space to a demonstration 
of the various methods whereby they proposed to apply data derived from 
marine and other practice to the needs of the Glasgow tramway plant, 
That discussion may be of absorbing professional interest, may possess 
charms to the student of acrosties or anagrams, but we regret to say that 
we are unable to discover its practical value or its relevance to the question 
under discussion. The modern tramway power plant has been developed 
from 15 years’ experience with tramway plant, and from some 50 million 
sterling which has been expended on such plants, and the day when 
workers on traction problems drew inferential designs from marine, or 
shop, or rolling mill practice, is now ancient history. 

"The long aud short of it is that, instead of meeting the question openly 
and fairly, our competitors have endeavoured to bring such pressure upon 
the Glasgow Corporation as may induce it to accept an article of their 
manufacture, even if it be inetticient, unreliable, or antiquated. If that 
end be attained, we fail to see that any result is gained by the Corporation 
from the long and careful study of electric traction which has been made 
by the Tramway Committee and its engineers, involving expensive 


journeys to visit the representative modern systems of the United States 


and Europe. 

" Wejteel ourselves aggrieved, and, we think, justly. Our tenders, prices 
and specifications have been openly discussed, and every advantage now 
given to our competitors. We can see little of that fair play,’ so hypo- 
critically invoked, in a ‘competition’ which is re-opened whenever a 
home competitor fails to secure the contract, or in re-casting specifications 
until the favoured bidder finds them adapted to his limitations. To invite 
Awerican houses to olfer under such conditions is not only absurd, but 
radically wrong. If the gaine is to be played under such rules, it would 
be vastly fairer to exclude the American manufacturer altogether, and not 
invite him to expend his time and money needlessly. It is undoubted that 
a municipality has every right to decide to support home industry to the 
exclusion of all outsiders, but it may very properly be questioned whether 
the proper time to arrive at that conclusion is after outsiders, at the request 
of the municipality, have placed at its disposal all their data under the 
mistaken supposition that serious business was offered. 


“ Referring especially to Messrs. Hick, Hargreaves and Co.'s criticisms 
which were set out at length in your columns a few days ago, we beg to 
say that the various dimensions of pins, piston rods and cylinders on which 
they animadvert, coincide very closely with the accepted best American 
practice in such engines, and we would repeat that there is no other 
source from which practical results can be drawn. It is useless to discuss 
why this be so, especially as we do not presume that you would care to 
have the whole theory and practice of steam engineering as applied to 
traction and wherein it differs from marine work, set forth at length iu 
your columus. In our copy of the specification no mention was made of a 
coupling in the two-crank engine. One was specitied in the three-crank 
engine, but it was between the outer bearing and the generator, not as 
stated by Messrs. Hick, Hargreaves and Co. All crank discs supplied by 
the Allis Company for such engines are steel, and the specification calle t 
for cast steel throughout. They were not ‘apparently cast iron' as 
Messrs. Hick, Hargreaves and Co. put it. Their statement as to proper 
strength of shaft is also incorrect. The shaft would have to stand a 
torsional strain equivalent to 10,000 H.P. or more (instead of the 4,000 or 
5,000 n.r. they refer to’. It would also have to carry some 100 tons 
of flywheel. Messra. Hick, Hargreaves and Co. evidently disregard 
the trifling fact that the necessary area of bearing and lubricating surface 
has something to do with shaft dimensions. That the suggested number 
of bearings would not fit any ‘usual arrangement of shafting,’ of which 
Messrs. Hick, Hargreaves and Co. have cognisance, is eminently possible. 
It is, however, one very usual in traction practice. Possibly they may 
have overlooked that bearing between the 100-ton flywheel and the 
coupling, already referred to. 

“We are naturally interested in the somewhat lengthy but exciting 
account of Messrs. Hick, Hargreaves and Co. 's various peregrinations and 
failures to meet the Tramway committee and its engineers before their 
tender was considered. May we venture to suggest that ‘ the officials with 
whom they came in contact’ evidently went to a considerable length of 
politeness when an engine maker, who was confessedly chasing them down to 
get them to take something they did not consider met their needs, ‘received 
every courtesy’ at their hands. Our own experience leads us to believe 
that scant courtesy would usually be meted out under such conditions. 
We have no objection to the ‘six-inch advertisement, reading column: 
which Messrs. Hick, Hargreaves and Co. have ingeniously worked into 
their letter. That is good business, and we are not at all above doing The 
same ourselves when opportunity offers. We have a book of testimonials 
ourselves, which we are prepared to distribute broadcast. It would 
have been better if Messrs. Hick, Hargreaves and Co. had taken their 
comparison between ‘American’ and English engines nearer home than 
Africa. The Allis Company can now show a considerable number of 
engines of its make running in England which are already available 
for purposes of comparison. By the end of this year, when the large 
plants we have now in hand for the Central London Railway; the 
Dublin, Bristol, Isle of Thanet, Sheffield, Cork and London United 
Tramways: the London ‘Bankside, ‘Metropolitan’ and City- 
road’ electric lighting stations; and the Ellesmere Port Smelting 
Works are fairly finished, we shall be delighted to afford every oppor- 
unity for further comparison of design, material and performance. We 
must, however, say that we note that Messrs, Hick, Hargreaves and 
Co.'s African friend can only compare their engines with the somewhat 
indefinitely-stated ‘American’ type so far as ‘material and workmaa- 
ship’ goes. Possibly the reason the Glasgow committee approved of the 
Allis proposition was on the score of that economy in working and strength 
which the African gentleman does not touch on. 

„At all eventa, we learn from Glasgow that our proposal surpassed all 
others in the guaranteed steant consumption, the weight and strength of the 
engines offered, and the rapidity with which delivery could be made—all 
good points, and well worth serious consideration. 

Tur Epwarp P. ALI. Is Co.“ 

The Tramways Committee, to whom the Corporation remitted lack 
their recommendation that the tender of Messrs. E. b. Allis & Co. for 
the main engines for the new power station at Port Dundas should be 
accepted, discussed the matter on Wednesday. The Corporatioa gave 
instructions to the committee to have new specifications prepared which 
would enable all contractors te tender on the same basis, The committee 
remitted to the Traction Committee to confer with the British offerers 
with this view, 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 


New York, August 11. 


A Statue of Franklin for Paris.—Some weeks ago a statue of 
Benjamin Franklin was unveiled in Philadelphia, with appro- 
priate ceremonies under the auspices of the Franklin Institute 
and other scientific and historical societies. United States 
District Attorney Beck, who delivered the oration, suggested 
that the citizens of the United States ought to present to the 
French people a statue of the great philosopher in return for 
Bartholdi's Statue of Liberty, given to this country. The 
suggestion has taken shape, and Mayor Ashbridge has 
appointed a committee of 27 prominent Philadelphians to 
carry out the idea. It is proposed to raise the money and have 
the work begun as soon as possible, so that the statue can be 
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shipped to Paris in time to unveil in Passy, where Franklin 
resided when he was Minister to France, over 100 years ago. 
Passy, then & suburb, is now the centre of the exposition 
grounds. The statue will be a replica of the one in Phila- 
delphia, which cost £2,800. 
A Bad Trolley Accident. —À deplorable accident, in which 
28 persons were killed, occurred last Sunday afternoon on the 
Shelton Street Railway, near Stratford, Connecticut. The 
line is a new one, and has been open to travel but a few days. 
The accident occurred on a bridge which spans a stream. 
The car, which appears to have been running at a high rate of 
speed, jumped the track as it passed upon the bridge, and, 
after running over the ties for about 75ft., toppled over the 
edge, falling a distance of 50ft. to the bed of the stream. In 
its descent the car turned half-way over, and when it reached 
the ground the heavy motors crashed through the bottom and 
landed on top of helpless passengers, with the result above 
stated. An official inquiry into the cause of the accident is 
now being held, and as yet the responsibility for the sad affair 
has not been fixed. The testimony, however, tends to show 
that the road bed had settled enough to throw the rails out 
of level, and when the rapidly moving car passed over the 
defective spot it was derailed. Thore were 45 passengers on 
the car at the time of the accident. 


Niagara Power for Toronto.—According to advices from 
Ottawa, Wallace Nesbitt, Q.C., Canadian counsel for the 
Canadian Niagara Power Co., is authority for the statement 
that electrical energy developed at Niagara Falls will be 
transmitted to Toronto, Ont. Mr. Nesbitt visited Niagara 
Falls, N.Y., on July 81st, where he had been summoned to 
consult with Col. Rankine, secretary of the company, and 
Prof. George Forbes, of London. At the meeting of these 
three gentlemen the question of the transmission of power to 
Toronto was discussed, and it is understood that a decision 
favourable to the project was reached. Another company in 
which Senator Cox, of Toronto, and Mr. James Ross, of 
Montreal, are interested, has opened negotiations with the 
Ontario Government for a franchise to develop power on the 
Canadian side of the Falls, but Mr. Nesbitt says that his 
company is not afraid of the issue. The company proposes 
to develop 100,000 m.r., involving an expenditure of from 
£400,000 to £600,000. The site of the works will be opposite 
the monastery, and boring will be begun immediately. The 
power will probably be transmitted to Toronto by overhead 
wire, and will be developed on the Canadian side of the Falls. 
Prof. Forbes sails for India shortly, having been commissioned 
by the government there to prepare plans for the construction 
of works in the Madras Presidency for the development of 
electrical energy. These works, it is said, will be on a scale 
equal to those construeted by the Cataract Power Co. on the 
American side of Niagara Falls. 


CORRESPONDENCE. 


INDUCTOR ALTERNATORS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Siz: I was much interested in the remarks, on page 591 
of your current issue, to the effect that ** the inductor alter- 
nator has by no means displaced the moving coil type, as 
was at one time thought to be the case. It is evident that, 
other things being equal, either greater speeds or a greater 
number of poles are required for the inductor type, as the 
magnetic lines of force are merely diminished from a maximum 
to zero, and not reversed by the passage of each projection of 
the inductor wheel Except for fast speeds 
inductor alternators would seem to work out larger, heavier, 
and therefore more expensive for the same output than those 
with moving field magnets.” 

. The great advantage put forward by those advocating 
inductor type alternators has been that such machines had 
both field and armature coils stationary, but I have had doubts 
all along as to this being an advantage. The question of 
cooling surface of the copper windings is after all the prin- 


cipal governing factor of the actual size of carcase of any 
dynamo machine. Within fairly narrow limits all makers of 
machines have a certain per centage loss for a given output ; 
this loss appears as heat and has to be got rid of in the most 
efficient way possible to come within the temperature rise 
limit specified. 

If the temperature measured on the windings at the end of 
eight or ten hours run, as the case may be, exceeds the limit 
by & specified amount, then the machine is liable to be 
rejected, and rightly so. 

Now it happens that with a certain current flowing a coil 
of wire keeps very much cooler when it is rotating rapidly 
than it does when standing still. In an ordinary continuous- 
current dynamo, for example, it is the rule to allow about 
1 sq. in. cooling surface on the armature per watt lost in 
heat, and as much as 21 sq. in. per watt lost on the field- 
magnets. In the ordinary typo of alternator, with iron core 
armature and revolving multi-coil field, the proportions are, of 
course, reversed. liis clear, therefore, that if tho field winding 
is prevented from revolving it must necessari.y be so disposed 
as to give a greatly increased cooling surface, and this usually 
means increasing the dimensions of the machine and, therefore, 
the cost. At first sight there appears to be a gain in doing away 
With the two collector rings, a yard or two of wire and two 
brush-holders ; but what does it amount to? The voltage on 
these is only, say, 50 volts continuous current, and whoever 
heard of this part of an alternator giving any trouble ? 

What with the above, the absolute necessity of building the 
magnetic circuit of laminated magnet steel, and the points your 
special correspondent mentions, I cannot sec where the 
advantage of the inductor alternator comes in at all. Perhaps 
the gentleman who was responsible for their introduction at 
Leicester will give us some information. The Leicester rate- 
payers should have got a good thing after going to the expense 
of heavy freights right through from Buda-Pesth, and the Brush 
Company’s commission into the bargain. I can, of course, 
quite understand that Messrs. Ganz and Co.’s manufactures 
were preferable to the Mordey alternators already running, 
but the question is, in what way is the inductor alternator 
better than the ordinary slotted iron armature and revolving 
multi-coil field-machine as made by many firms in this 
country ?—Yours, &., Ernest KILBUBN Scorr. 

Old Charlton, August 18. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 


or direct from the Publishing Ojices,1, 2 and 8, Salisbury-court, Fleet- 


street, London 
l NOW READY. 

“The Electrician" Electrical Trades' Directory and Hand- 
book for 1899.—The Second Edition of the ** Big Blue Book” for 
1899 is now ready. The volume contains the large Sheet Tables 
of Electricity Supply Stations and Electric Railways and Tramways. 
The price of the Directory and Handbook remains the same—10s., 
post free 10s. 9d.; abroad, post free, 12s. (United States 13s. 6d.). 


"LABORATORY NOTES AND Fons." — With the above title we have ready 
the New Edition of a set of 40 Elementary and Advanced Exercises for 
use in Electrical Engineering classes. ese have been prepared by 
Ur. J. A. Fleming, and will be found of t servioe to Teachers, Demon- 
stratorsand Students. The object of this series is the saving of the time 
of the Teacher and his Assistante, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or Ss. 6d. per 
dozen net; in sets of any three, 1s. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, prioe 5s. 6d. net. e complete 
seb of Twenty Elementary and Twenty Advanced Exercises are prios 
10s. 6d. net; or in handy portfolio, price 12s. net; or bound in strong 
oloth case. price 12s. 6d. net. Strong portfolios can be had, price 1s. each. 

NOW READY.—The cheaper edition of Dr. J. A. Fleming's ‘* Electrica, 
Laboratory Notes and Forms.” These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to a request for a cheaper set for use at the day 
and evening classes at many of the technical institutes, These new Forme, 
which differ only from the higher-priced set in being printed on smaller and 
cheaper Paper and with leas space for tabulated records, are issued at ha 
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DUM ARMATURES AND OomMUTATORS,” by Mr. F. Marten Weym: uth, 
also ready. Price 7s. 6d. ; abroad, 8s. Prospeotus on application. 
" ELsorgIo Motive Powsr,” by Albion T. Snell, contains tke 
latest information respecting the application of electric energy to mining 
and general power transmission purposes, in which the author has had 
much experience. Price 10s. 6d., post free; abroad, 11s. 

% ELIOTRIOAL TESTING FOR TELEGRAPH ENGINEERS.” — By J. Elton 
Young, M. I. E. E. The scope of the book aims at furnishing a fuller treat 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 
oe of the theory of ee en applied to electrical lines in general. 

emy 8vo, fully illustrated. 10s. 6d., post free; abroad 11s, 

Inn STUDENTS’ GUIDE TO SUBMARINE CABLE TzsTING."—A new work 
by Messrs. H. K. O. Fisher and J. O. H. Darby, with the above title, i: 
now ready, price 6s. net; abroad, 6s. 3d. This work is intended to serve as a 
guide to operators already in the telegraph service, and to those who desire 
tc enter that service, e t cable companies now insist that their 
operstors and probationers shall certain examinations in electrica!) 
subjecte. The book is very fully illustrated. Second Edition now ready. 

"SUBMABINB CABLE-LAYING AND Ramm.“ —By H. D. Wilkinson, 
M.I.E.E., &o., fully illustrated; price 12s. 6d. 

"PRAcTICAL Notes FOR ELEOTRIOAL STUDENTS."—By Messrs, A. E. 
Kennelly and H. D. Wilkinson. Price 68. 6d., post free. 

MCRCEBOFUHRMINTET er By Dr. G. Gore. Third Edition. Price 9, 

sb free. 

P WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPACE WITHOUT WIBIS 
Bt ETIxOrRIO Wavrs."—By Dr. O. J. Lodge, with many original illustra 
tioas. New and Enlarged Edition nearly ready. 

** ÉLRCTROMAGNETIO suet E Oliver Heaviside. Vol. J., 128. 6d. 
Vol. II., just published, price 12s. 6d. 

‘THe INCANDESCENT LAMP AND ITS MANUFACTUBE.”—By Mr. Gilbert S. 
Ram. Price 78. 6d., post free. 

* THE STEAM ENGINE INDICATOR AND INDICATOR DiAdRAMB. Edited 
and enlarged by W. Worby Beaumont. Price 38, 6d., post free. 

"THE ART OF ELEOTROLYTIO SEPARATION OP METALA."—A second issue 
of Dr. Gore's book is now ready, price 10s, 6d., post free. 

“Tus MANUFACTURE OP EnmOrTRIO Light CARBONS.” — A Practical 
Guide to the establishment of a Carbon Manufactory. Fully illustrated, 
price 1s. 6d. ; post free, 1s. 9d. 

"Tus BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEABOH, 1896-97.” 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information bearing upon the whole subject of electrice 

ischarge research. Price 5s., poat free. 
% LOCALISATION OF FauLTS IN Execrrio LiGHT MAINS. "—By F. O. 
Raphael. Price bs., post free. 
“ ELECTRICAL ENGINEERING SORULA a pocket-book, by Messrs. W. 
Geipel and H. M. Kilgour; price 78. 6d.; by post, 78. 9d. ; abroad, 8. 
New Edi. ion in the press. ` 
" THB ALTERNATE CURBENT TRANSFORMER,” Vol. „ J. A. 
Fleming, M. A., D. Sc., F. R. S. New Edition. Price 19s. +» post free. 
Vol. II., price 12s. 6d. post free, is also ready. 
*' ELEOTRIO LAMPS AND ELzOTRIO LIGHTING," by Prof. J. A. Fleming 
M. A., D. So., F. R. S., is handsomely bound, and full of original illustra- 
tions, designs, initials, &o. New Edition nearly ready. 
„TEN ErzoTBIOIAN" PnRrIMERS.—In Two Volumes. Vol. I., Theo 
Vol. II., Practice. Price, stout paper cover, 28. 9d. each, post free; clot 
s. 9d. Single Primers, 8d. each, post free. 

"MoTIvB POWER AND GBARING FOR ELECTRICAL MAOHINEBY."—By 
a Oarter, O. E., M. I. E. E. Price 128. 6d., post free; abroad 


‘ ARMATURE WINDINGS OF ELEoTEIO MaonINES."—By H. F. Parshall 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designin Engineer of the Edison 
and iue 3 demens of ae PO 18 is intended to serve as a 
working ise on o design. e 4to, 370 es, 140 full- 
illustrations and 65 full-page tables, 80s., Poet free, Parry me 

"THE POTENTIOMETER AND ITs ADJUNOTS": A Universal System of 
Electrical Measurement.—By W. C. Fisher. Fully illustrated. Price 6a., 


post free. 
IN THE PRESS. 
' Tus ErzorBIO ARO. - By Mrs. Ayrton. 
IRT MANUFACTURE OF CARBONS FOR ALL ELEOTRIOAL PUuRPOsES."— 
By Francis Jehl. Nearly ready. l 


5 BATTERIES, THEIR DESIGN AND MANUFACTUBE."—By E. J. 
8 


"PRIMARY BATTERIES: THEIR Construction AND Usz."— By W. R. 
Nearlu ready, 


Cooper. 
" e TELEPHONY."—By Dane Sinclair and F. C. Raphael. 


„THE ‘ ELECTRICIAN’ WIREMAN'S PockEr-Boo&."—Edited by F. C 
Raphael Nearly read y. 


MEI ESSERE CURRERE ERR NE ERE 
TBNDERS INVITED. 


The Carlisle Corporation invite tenders for the supply, delivery 
and erection at theirelectricity generating station of extension tosteam, 
drain and feed pipes, feed pump, and extension of economiser. The 
works are to be carried out in accordance with the plan and specifica- 
tion of the consulting engineer (Prof. A. B. W. Kennedy), 17, Victoria- 
street, London, S. W., where they can be inspected (but not obtained) 
after 21st inst. Specifications, &c., can be obtained at the office of 
the town clerk (Mr. A. H. Collingwood). Tenders must be in by 
Sept. 11. See advertisement. | 


The Sunderland Corporation invite tenders for the supply of four 
270 kilowatt three-crank direct-current steam dynamos, two surface 


condensers and cooling tower. Specifications, &c., can be obtained 
from the borough electrical engineer, Mr. J. F. C. Snell, Dunning. 
street, and tenders (addressed to chairman of Lighting committee, 
Town Hall, Sunderland) must be delivered at the office of the town 
clerk (Mr. Fras. M. Bowey), not later than noon of Friday, Sept. 1. 
An advertisement contains further particulars. 

The Devonport and District Tramways Co. invite tenders for the 
following ;—(a) permanent way, road bed, paving and bonding of 
about 44 miles of double line, (b) overhead construction of route. 
Specifications can be obtained from the Company's engineers, Mr. C, 
Chadwell, Richmond Chambers, Blackburn, or Mr. C. H. Gadsby, 
20, Victoria-st, London, S.W., after 17th inst. "Tenders must be 
addressed to the secretary of the Company, Donington House, Norfolk- 
street, London, W. C., not later than Thursday, Aug. 31. An adver. 
tisement contains further particulars. 


The Tramways committee of the Leeds Corporation invite tenders 
for the electric lighting of the car shed, Kirkstall.road. Specification, 
&c., may be had, and plans seen, at the offices of the city engineer, 
Mr. Thomas Hewson (Municipal-buildings, Leeds), or of the consult- 
ing engineers, Messrs. Hopkinson and Talbot (26, Victoria-street, 
London, S.W.). Tenders must be sent to the town clerk, Town Hall, 
Leeds, not later than noon of Aug. 30. See advertisement for addi- 
tional details. 


The Luton Town Council invite tenders for the supply and 
erection of electric lighting plant, particulars of which are given in 
an advertisement. Plans, &c., can be seen at the oftice of the 
consulting engineer (Mr. Albion T. Snell), Suffolk House, Cannon- 
street, London, E.C , where specifications, &c., may be obtained, or 
of the town clerk (Mr. George Sell), Luton, on and after Sept. 1. 
Tenders must be delivered to Mr. Sell on or before 5 p.m. of Sept. 22. 

The Heckmondwike District Council invite tenders for the eupply 
and erection of (a) watertube boilers and fittings, econorniser, feed 
pumps, &c., (b) pipework, &c., (c) steam dynamo and motor boosters 
(vertical enclosed high-speed engines), (d) storage batteries, (e) main 
switchboard and connections, ( f) overhead travelling crane, (g) mains, 
roadwork, &c., (h) are lamps and posts, (i) station lighting. 
Additional particulars are given in an advertisement, and specifica- 
tions, &c., can be obtained at the offices of the consulting engineer 
(Mr. W. C. C. Hawtayne), 9, Queen-street Place, London, E C., on 
and after 28th inst, Tenders must be delivered to the clerk (Mr. 
Aulay Macaulay), Council Offices, Heckmondwike, Yorks., by noon of 
Sept. 20. 

The Ilfracombe District Council invite tenders for the supply and 
erection of electric lighting plant. Particulars are given in an 
advertisement elsewhere, and specifications, &c., may be obtained 
from the consulting engineer (Mr. W. H. Trentham), 39, Victoria- 
street, London, S. W. Tenders must be sent to the clerk (Mr. C. C. 
Barnett), Town Hall, Ilfracombe, before 3 p.m. on Monday, Sept. 25. 

The Guardians of the Union of Poplar (London) require tender: 
for the supply and erection of the following plant: — High-speed 
(enclosed) engine and dynamo, electric motors, l.ancashire boilers, 
economiser, water drums and tank, steam jet plant and auxiliary 
pumping plant. Some particulars are given in an adver 
tisement elsewhere, and Conditions, specifications, &c., can be 
obtained at the office of Mr. F. J. Warden-Stevens, consulting 
engineer to the guardians, 34, Victoria-street, Westminster, S. W., 
and tenders have to be sent in to Mr. G. H Lough, clerk to the 
guardians, 45, Upper North-street, Poplar, E, before 6 p.m. on 
Wednesday, Sept. 6. 

The Council of a growing urban district in the south of England 
notify in an advertisement that they are willing to entertain 
proposals for the erection of electricitv works. Communications to 
“ Electric,” c/o Beal and Son, East-street, Brighton. 


The East Ham Urban District Council invite tendera for the 
supply and erection of (a) combined electric light and traction plant, 
including engines, generators, overhead line equipment, motor cars, 
switchboard, arc lamps, &c., (b) watertube boilers, feed pumps, &c., 
and (c) cables for electric lighting. Tenders (addressed Chairman, 
Works committee, Public Offices, East Ham), by noon of Sept. 9. 


The Vestry of St. Mary, Battersea (London), invite tenders for the 
supply and erection of steam, &c., pipes, feed pumps, feed heater, 
tanks, ejector condensers, economiser, &c., and also for switchboard 
and boosters. Also tenders for an overhead travelling (hand or 
electric)crane, and storage battery. Tenders to Mr. W. Marcus Wilkins, 
Municipal-buildings, Lavender-hill, London, S.W., by noon, Aug. 31. 

The Glasgow Corporation invite tenders for the supply of (1) 
switchboards and instruments, (2) high conductivity copper ‘bus bars 
(unmachined), and (3) electricity meters. Tenders to town clerk 
(Sir J. D. Marwick), City Chambers, Glasgow, by 28th inst. 

The St. Anne’s-on-the-Sea District Council require tenders for high- 
speed engines, continuous-current dynamos and balancing booster. 

enders to clerk (Mr. Thomas Bradley), Council Offices, Park road, 
St. Anne's-on-the-Sea, by Sept. 11. 

The Electric Lighting committee of the Hackney 5 Vestry 

require tenders for four sets of direct - current steam dynamos for high 
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or low speed. Tenders to Mr. George Grocott, vestry clerk, Town 
Hall, Hackney, by 4 p.m. of Sept. 12. 

The Lord Provost and Commissioners of the Royal Burgh of Perth 
require tenders for the supply and erection of plant, machinery and 
apparatus, under sections A to I, for their electricity supply works. 
Tenders to town clerk, City Chambers, Perth, by noon of Aug. 28. 

The West Hartlepool Corporation invites tenders for the supply 
and delivery of arc lamp-posts, brackets and wall boxes. Tenders 
to the town clerk before noon of 28th inst. 

The (frays Thurrock Council invite tenders for erection of a refuse 
destructor. Tenders to Clerk by Sept. 14. 

The Southport Corporation invite tenders for electric tramway 
equipment, Tenders to Town Clerk by Sept. 12. 

Tenders are invited for the wiring of the Harvey Institute, 
Barnsley. Tenders to Borough Electrical Engineer by Sept. 16. 


TENDERS REOEIVED AND ACCEPTED. 


In addition to the tender of the E. P. Allis Co. which was recom- 
mended for acceptance by the Glasgow Corporation on Thursday 
last, the following tenders were also recommended for acceptance :— 


E. P. Allis Co. (auxiliary engines) )): £4,375 7 
W. H. Allen, Son and Co. (exciter engines) . 5,054 0 
Babcock and Wilcox (boilers)... ..............cccccceces avec 21,280 0 


British Thomeon- Houston Co. (three-phase generators) 25,670 0 


British Thomson -Houston Co. (auxiliary generators)... 5,343 10 
British Thomson-Houston Co. (exciter generators) ... 1,711 0 
Westinghouse Electric Co. (transformers) ............... 34,420 C 


Westinghouse Electric Co.(rotary converters & boosters) 39,215 16 
The total amount of the tenders selected for acceptance is 
£253,633. 133. (We are dealing in another portion of the present 
issue (p. 641) with the tenders for main engines.) 


The Taunton Town Council have accepted the tender of Babcock 
and Wilcox (Limited) for the supply of feed water heater, electrically- 
driven condenser and boiler feed pumps at £3,350, and that of the 
British Thomson-Houston Co. for station plant extensions at 
£1,372. 168., less some deductions for the work of erection which 
is to be done locally. | 


The following tenders for the supply of electric lighting plant 
85 5 for acceptance by the Great Grimsby Town 

ouncil :— 

Anderton and Co., Lancashire boilers with mechanical stokers. (Seven 
tenders were submitted.) 

Mather and Platt, engines, dynamos, pumps, steam pipes, &c. (Nine 
tenders were received. 

Tudor Accumulator Co., storage battery. 

James White, switchboard. 

British Insulated Wire Co., feeders, mains, and arc light leads. 
The contract for the arc lamps has been reserved by Prof. Kennedy 
for further consideration. 


The Cape Town Municipal Council have accepted the following 
tenders for the supply and erection of electric lighting plant 
extensions. We refer elsewhere to these tenders :— 

W. Sissons and Co., two 500 H.P. engines £2,200 

Clayton and Shuttleworth, four locomotive mutitubular boilers 2,390 

W. H. Bailey and Co., steam pump—w 225 

South African General Electric Co., two 350-kilowatt dynamos... 3,150 

The Barking District Council received three tenders for the wiring 
of premises in the district, viz., F. E. Emerson and Sons, the National 
Electric Wiring Co. and Handley and Shanks. The offer of Mesars. 
Emerson aud Sons to wire premises in the area of supply at a rental 
of le. per lamp per annum has been accepted. 

Messrs. Reeunert and Lenz, of Mercantile-buildings, Commissioner- 
street, Johannesburg, have secured the contract for the electric 
lighting of East London (British South Africa) and Bloemfontein 
(Orange Free State). 


APPOINTMENTS VACANT AND FILLED. 

A principal is required for the Swindon and North Wilts 
Technical School. Further particulars are given in an advertise- 
ment, and forms of AD ATO: &c., can be obtained from the 
Secretary, Mr. J. A. S. Protheroe. Applications by Sept. 4. 


The Council of the County Borough of West Ham invite appli- 
cations for the position of Instructor in electrical wiring and house 
fitting for the evening teaching staff of the Municipal Technical Insti- 
tute, Further iculars on application to the Principal, Municipal 
Technical Institute, Romford.road, West Ham, and applications 
must be in by September 1. See advertisement. 


An assistant is required for the electrical engineering depart- 

ment of Hartley College, Southampton. Particulars are given in an 
advertisement, and applications must be sent to the clerk (Mr. D, 
Kiddle) not later than Wednesday, Sept. 13. 
. The Dundee Town Council abun, a junior shift engineer and an 
Improver. Applications to the City electrical engineer (Mr. Walter 
H. Tittensor) Dudhope Crescent-road, Dundee, not later than 
Aug. 30. See advertisement. 


(Seven tenders were sent in). 


int two 
r Victor 
elfast, by 


The Belfast Electric committee are prepared to ap 
improvera Applications to the city electrical 5 
A. H. McCowen), Central Station, East Bridge- street, 
Sept. 12. See advertisement. 

The Pontefract Guardians require an electrical engineer to report 
upon the lighting of the union, workhouse and premises. Applications 
to the clerk (Mr. Wm. A. Glover), Poor Law Ollices, Pontefract, by 
24th inst. 

An experienced electrician is required to act as inspecting engineer 
for the Government of Jamaica. Applications to the Crown Agents 
for the Colonies, Downing-street, London, S. W., by 28th inst. 


An assistant, experienced in electric tramway work. is required for 
the City Surveyor's department, Bradford. Applications by Sept. 5. 


BUSINBSS NOTICES. 


Messrs. H. M. Salmony and Co. (Limited), of 118-120, Charing 
Cross-road, London, W.C., inform us that they have disposed of the 
good will and stock of their accessories and fittings department to the 
Sun Electrical Co., who will conduct that brinch of the business at 
the same address, Messrs. Salmony have decided to rive special 
attention to the supply of electric plant for general installation 
work. The managing director of the company, who has recently 
returned from the States, has brought back several specialities which 
he is immediately placing before the trade. The company have in 
stock for immediate delivery motors, dynamos, rheostats, switches 
and arc lamps, and also a new automobile motor. The offices of the 
company are being reorganised and enlarged, and members of the 
trade are invited to inspect Messrs, Salmony’s stock at 118-120, 
Charing Cross-road, W.C., where the firm have been established for 
some years past. A catalogue of the company’s specialities can be 
obtained on application. 

Mr. Sidney F. Walker, MIBE, M. I. M. E., A. M. I. C. E., 
M. Am. I. E. E., &c., who is well-known to our readers as having had 
a long experience in electrical engineering work, is desirous of 
securing an engagement, and will be pleased to answer enquiries 
addressed to 195, Severn-road, Cardi Mr. Walker's experience 
has covered the design, construction, installation and maintenance 
of all kinds of electrical plant, and the estimating and contracting 
for various classes of installation work. 


Mr. C. J. Whistler Hanson, electrical and mechanical engineer, 
has removed to 24, Harrington-square, London, N.W. 


The address of the Sheffield branch of the British Thomson- 
Houston Co, is 41, Church-street. 


It is reported that Messrs. Nettlefolds, the well-known Birming- 
ham firm of wire and screw manufacturers, have secured the lease of 
a piece of land at Newport, Mon., fronting the river Usk, upon 
which an extensive range of works will be erected, with a view to 
ultimately removing their Midland works to the coast. At their 
Midland factories Messrs, Nettlefold employ about 10,000 hands, 
and the proposed removal is due to a desire to concentrate the 
manufacture of their goods and to curtail railway freights. 


The Light Railway Commissioners notify the removal of the 
offices from 23, Great George-street to 54, Parliament-street, London, 
S.W., where all communications should be addressed. The inquiry 
office is room No. 20, third floor. 


BANKRUPTOIES, LIQUIDATIONS, &c. 

Under the failure of Lawrence John Lawrence, 5, Stafford street, 
Old Bond-street, W., trading as Lawrence and Butler, the creditors 
met at the London Bankruptcy Court last week, and deputed the 
Official Receiver to wind up the estate in bankruptcy. Failure 
attributed to loss in business, bad debts, illness, and lack of capital. 
Liabilities £334, doubtful assets £50. The unsecured creditors 


include :— 

General Electric Co.  ............ £81 | Edison & Swan Co. ... .......... £15 
W. McGooch & Co. | ............... 42 Sax, Slatter & Coo 15 
Paterson & Cooper 38 Davy Electrical Construction 

H. M. Salmony & COo 35 Cd) oui PE di Qaae eai tyes 10 
Russell & CHouoõuu; 20 | Vigers Bros TEP 10 


Notice is given to the creditors of the sequestrated estate of Browning 
and Gardiner, electrical engineers, Edinburgh, and of Ernest 
Albert Browning, one of the partners, that by order of the Sheritf 
Ernest Albert Browning notities that he has presented a petition 
to be finally discharged of all debts for which he was liable at the 
date of the sequestration. 


At a meeting of the Electrical Pioneer Syndivate (Limited), on 
July 27, it was resolved that the company be wound up voluntarily, 
and Mr. A. H. Gibson, 39, Waterloo-street, Birmingham, was 
appointed liquidator. Particulars of claims must be in by Oct. 31. 


Claims against the London and Lancashire Electrical and General 
Engineering Co. (Limited) are to be sent by Sept. 30 to the liquidator 
(Mr. F. A. Franklin), 48, Upper Thames-street, London, E.C. 


Sydney Ferris Walker, electrical engineer, carrying on business 
under the style of Sydney F. Walker and Co., at 195, Severn-road, 
Cardiff, Glam., has been adjudicated bankrupt. The amount of the 
liabilities will not, it is stated, exceed £2,000. 
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Presentation.— The officials and works staff of the Bradford 
electrical department, on Friday last, gave a complimentary dinner 
and made two presentations to Mr. C. A. L. Prusmann, who recently 
vacated the position of assistant electrical engineer to take up the 
duties of electrical engineer to the Doncaster Corporation. The 
city electrical engineer (Mr. A. H. Gibbings), who is on holidays, 
was unfortunately unable to be present, and his place as chairmau 
was taken by Mr. C. B. Holdsworth, chief clerk and accountant of the 
department. Mr. A. H. Roe (Mr. Prusmaun's successor) made the 
presentation, on behalf of the staff who were under Mr. Prusmann's 
direction, of a framed photograph of the members of the department 
and an illuminated address. Mr. Holdsworth, in the unavoidable 
absence of Mr. S. T. Dalton, chief distributing engineer, presented 
Mr. Prusmann, on behalf of the chief officials and works staff in 
general, with a travelling baz and dressing case, which gifts Mr. 
Prusmann acknowledged in suitable terms. 

Railway and Canal Traffic Act (1888).— Elsewhere will be 
found the oflieial proposed amendment of classification of the 
Railway and Canal Traflic Act (1888), for which the consent of the 
Board of Trade has been asked. It will be seen that the amended 
classification applies to (1) electrical instruments (such as ammeters, 
voltmeters, &c.) and (2) electrical instruments for use in connection 
with telephone exchanges. Notices of objection to this amen led 
classification have to be transmitted to the Board of Trale before 
the expiration of 21 days from Sept. 1 nest. 


Fire.—A fire occurred on Sunday last at Messrs. Johnson and 
Phillips’s Electric Cable Works, Old Charlton, Kent. About 10 a m. 
on Sunday morning, an isolated building, in which tape serving 
operations were conducted, was discovered to be on fire, We are 
pleased to learn, however, that, although the damage done was 
considerable (but nothing likg what was implied in some reports in 
Monday's papers), the work of the electric light and power depart- 
ment and of the electric cable works will be in no way interfered 
with. The machinery in the department has already been re-stattel. 


Salamander Boiler Covering. —In The Electrician for Jan. 27 
last we referred to the interesting electric supply station of the Mid- 
land Railway C». at Kentish Town, London, N.W. We have 
received from the United Asbestos Co. an illustration of the boilers 
and steam pipes at. this station, which have been covered with the 
Company's “Salamander” non-conducting composition. The four 
Lancashire boilers installed at the station are entirely enclo-ed and 
covered over with plates, which rest on iron girders. These plates 
and all the piping. including the exhaust pipes, have been covered 
with * Salamander,” which, asit is hard, is very durable, and can be 
walked upon without injury. Access to the boilers for examination 
or repairs is had through manholes in the front, but the plates with 
which they are covered can be entirely removed and replaced with 
ease, a simple and effective arrangement. Although the working 
pressure is from 160lb. to 170lb., the temperature of the boiler house 
is comfortable, and the boilers can be walked over without discom- 
fort. Copies of the illustration, which shows how neatly and eflec- 
tively the covering work has been done, can be obtained from the 
Company, at Dock House, Billiter-street, London, E. C. 


Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specitied) from Aug. 16 to Aug. 22, 
with the ports of destination :— 

Argentina—Buenos Ayres, £2,395 (including £155 telegraph material). 
Australasia — Adelaide, £70 (telegraph material) ; Christchurch, £12 (tele- 
graph wire); Fremantle, £90; Melbourne, £115 (including £65 tele- 
graph material); Sydney, £2.084 (including £872 telegraph wire and 
£169 telegraph material); Wellington, £46. Belgium—Ostend, £18. 
Bravil—-Rio Janeiro, £1,424 (telegraph material. Ccy/on—Colombo, 


£498. Channel Islands—£553.  Chinu—Shanghai, £40. Cuba —Havana, 
£20. Lyupt — Alexandria, £28 (telegraph wire). Germany—Hamburg, 


£100 (telegraph material). Hollund —Amsterdam, £20; Rotterdam, £31. 
Hong Konj—£69. India —Calcutta, £552. Jupan—Hiogo, £118 (tele- 
graph material); Yokohama, £561. Mal/te—£10. Siam Bangkok, £17. 
South Africa—Beira, £1,317; Cape Town, £70; Durban, £321; East 
London, £284; Port Elizabeth, £161. Spain—Granada, £213; San 
Sebastian, £55. Straits Scttlements—Singapore, £158. Seelen Stock- 
holm, £161 (telegraph material). Total (for six days) £11,651, against 
£127,157 for the week (Aug. 17 to Aug. 23) last year. . 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


American Mica Combine.—The American Mica Co. was recently 
formed, with a capital stock of $3,500,000, to control the mica out- 
ut in the United States. The Sills Mica Co., Chicago ; the Eugene 
Íunsell Co., New York, and tli». American Mica Co., Boston, the 
three largest companies in the States, form the combination. Options 
have been secured on all the smaller companies, and prices, it is said, 
are to be advanced 5 per cent. on Sept. 1. 


Barnstaple.—At a recent special meeting of the Council it was 
resolved to apply for a provisional order. 


. Barri (Italy).— The two principal streets of this town are to be 
lighted electrically. It is reported that a concession has been granted 
to the Tuscan Gas Co. to carry out this work. 


Bermondsey (London)— The report of an interview with Mr. 
Cox, chairman ot the Vestry's Electric Lighting committee, appears 
in the South London Press of the 19th inst. Mr. Cox states that on 
the day that they sent out a circular to ratepayers informing them 
that the Vestry had been successful in obtaining their provisional 
order, and reminding them that by purchasing electric current from 
the Vestry they would be materially assisting the undertaking, they 
had an inquiry from one of the largest firms in the district asking 
when they would be in a position to supply them with current for 
lighting. Since then they had had a number of inquiries—one from 
the largest leather manufacturers in the district —both for lighting 
and motive power purposes. They proposed to place are lamps in 
the whole of the main streets, and they would probably make their 
arrangements for their own workmen to wire private houses so that 
parishioners could get their premises wired cheap!v. They had 
already obtained specifications for wiring the town hall, and were 
having the necessary plans for the station, &c., prepared. These 
would shortly be presented to the committee, and subsequently come 
before the Vestry for discussion. 

Bolton.—With reference to a paragraph appearing in our 
issue of the llth inst, recording a contlict between the Bolton 
Corporation electricity department and its wiremen, we are 
informed by the general secretary of the Electrical Tra les Union 
that the dispute has been settled, and that the workmen have resumed 
their duties. 

Bradford —For the period from April 1 to 29th inst. the receipts 
on the Bolton and Horton electric tramways amounted to 
£2,619, 193. 6d. (1249. per car mile), and £5,602. 28. 6d. (11251. 
per car mile) respectively. 

Brighouse.—The charge for electric current for privat: lighting 
has been increased from 5d. to 7d. per unit. 


Cape Town.—The annual report of the Government electrical 
engineer refers to the position of Municipal Councils in the 
matter of electric lighting, and points out that this position would 
be considerably strengthened by the Councils obtaining statutory 
powers under Government orders which have been dralted on the 
model of the Board of Trade provisional order. Companies supplying 
current would in this way secure a legal position, and consumers 
would be benefited by an improved staudard of supply. 

The report deals also with the question of the extension of the 
electrie lighting operations at Cape Town. In January, 1899, it wa: 
decided, in consequence of the increasing demand for current, ts 
augment the existing plant, and it was further decided to make an 
additional expenditure of £20,000, £5,000 in providing two addi- 
tional dynamos, and £15,000 for two complete plants at the Dorp- 
street station. The dynamos (the report continues) have been 
delivered and are being erected, and the extensions at the Dorp- 
street station are now being proceeded with. Various tenders were 
received for the plant required, and the Public Works and General 
Purposes committee have recommended the acceptance of the follow- 
ing tenders :— 

P ee W. Sisson and Co., for the supply of two 500 H. P. engines, 

(b) Messers. Clayton and Shuttleworth, for the supply of four locomotive 
multitubular boilere, each capable of evaporating 5,6501b. of water per 


hour without forcing, and of working at a pressure of 150lb. to the square 
inch, £2,390. 


(c) Messrs. W. H. Bailey and Co., for the supply of a pump, £225. 

(d) The South African General Electric Co. (G. Findlay and Co.), for 
the supply of two 550-kilowatt dynamos, at £3,150. 
In recommending these tenders for acceptance, the committee point 
out with regard to (b) and (c) that these are not the lowest submitted, 
but are recommended because Messrs. Clayton and Shuttleworth 
supplied the boilers at present in use and it was considered desirable 
that uniformity in the plant should be maintained, and further that 
earlier delivery was quoted for than in the case of Messrs. Davey, 
Paxman and Co., the lowest tenderers. With regard to the pump 
tenders, that of Messrs, Easton, Anderson and Golden was £19 
lower than the one recommended for acceptance, but the pump 
selected was stated to be better adapted to the Council’s requirements. 


Cardiff. —On the recommendation of the Electrical and Lightins 
committee the salary of the borough electrical engineer (Mr. ^. 
Appelbee) has been increased from £300 to £350 per annum. 

Catania (Sicily).—This is the secon] largest province in the 
island of Sicily, and considerable improvements have been resent 
introduced, including the establishment of clectric tramways (about 
24 miles in length), the concession for which together with the eic 
tric lighting of Catania and district have been granted to German 
capitalists, The population of Sicily is rapidly increasing. aud the 
introduction of the electric light in the principal towns is likely t- 
be a feature of the near future. August and September are the best 
months for business in connection with the supply of fittings an 
accessories, 
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Cobham (Surrey).—The attitude of the Cobham Rural Council is 
typical of the position usually assumed by local authorities in 
connection with electric lighting matters, and especially with 
communications asking for consent to applications for provisional 
orders, As it was reported that an electric light company would be 
formed to supply current in the Cobham district, the local gas 
company determined to forestall them and applied for the Council's 
consent. In the course of the discussion which ensued, one of the 
members said the application should be opposed “in order to keep 
electric lighting companies out.” It was finally decided to write to 
the Parliamentary azents and to the Cobhain Parish. Couneil (who 
had asked the Rural’ Council to oppose), stating that the considera- 
tion of the matter was postponed sane die. 


Dewsbury.— The Dewsbury Co-operative Society have hitherto 
been important eustomers of the Corporation's electrieity depart- 
ment, taking current for about 1,100 lights for their central stores, 
but owing to their demand for a reduction in the price not havi ing 
been conceded, the general committee of the society ne resolved to 
put down independent generating plant. 


Dublin.— At the meeting of the Tramways committee last week 
the town clerk (Mr. H. Campbell) was directed to send the follow- 
ing communication to the Dublin United Tramways relative to the 
recent accidents on the company’s lines :— 

The committee in charge of tramways electrical construction have 
had under consideration the numerous accidents which have recently 
oceurred in connection with overhead wires in the city. The committee 
consider that these accidents are mainly due to the fact that your com- 
pany have net taken reasonable precautions by the employment of an 
adequate staff for each car, to ensure the safe and proper working of the 
overhead wire system. The committee have, therefore, directed me to 
express their strong conviction that to prevent the recurrence of similar 
accidents it will be necessary for your company to provide for each car a 
driver or motor man, a conductor to start and stop the car, and a collector 
of fares. 

In reply the following communication has been sent to the clerk to 
the Council by the secretary of the Company :— 

| beg to acknowledge receipt of your letter of the 16th inst., stating 
that the committee in charge of the tramways electrical construction had 
under consideration the “ numerous accidents” whichlhad recently occurred 
in connection with the overhead wires in the city, and in consequence of 
which you were directed to express the strong conviction of your 
committee that, to prevent the occurrence of similar accidente, it will be 
necessary for my company to provide for each car a driver or motorman, a 
conductor to start and stop the car, and a collector of fares. I am instrueted, 
in reply, to atate, for the information of your committee and the public, that 
since the opening of the electric tramways, more than two years ago, only one 
accident occurred, due to the falling of wires, which was unattended with 
the slightest injury to any person. I refer to the recent falling of the 
wires under tlie railway bridge in Amiens-street, where, owing to the bridge 
being so low, the overhead construction was of a difficult and complicated 
character. Since this accident occurred your comniittee have approved of 
a method of imy roving the construction of the overhead wires under this 
bridge which will prevent the possibility of such an accident occurring 
again. In view of the foregoing, my board see no necessity for employing 
a third man to manage the trolley rope on each of their cars, which is not 
required anywhere in the world where electric traction ou tle overhead 
system is in operation. The trolley rope is not an essential feature in this 

system of electric traction, and it is in contemplation to discard its use 
altogether, a3 à new type of trolley head is being introduced which will not 
be liable to catch in the overhead wires. 


Dyce (Aberdeen)— The ratepayers have decided to adopt the 
Lighting Act, and arraugements are beiug made by Messrs P. C. 
Middleton and. Co. fur putting down electric lighting plant. Water 
power will probably be employed in the generation of current. 


Electricity in Printing. —Anu electric power plant has just been 
put down at the new premises of Messrs. Waterlow Bros. and Layton 
in Clerkenwell by Messrs. W. J. Crampton and Co. Electricity is 
supplicd by a continuous-current dynamo, which is driven by a 
50 H. b. Crossley gas engine. No belts are used, Current for lighting 
the buildiug is supplied from the same circuit, 


Felixstowe —A provisional order is to be applied for next 


session, 


Foundling Hospital.—This building has recently been wired 
for the electric lizht, which has now entirely superseded gas, 


Galashiels.—A consulting engineer is to be employed to prepare 
a report on the proposed electricity supply scheme. 


Glasgow.—'The accounts of the Electricity department, which 
were abstracted in our issue of the 11th inst., were presented to and 
approved by the Corporation on Thursday last. The chairman of 
the Electricity committee (Bailie Maclay) thought the figures 
satisfactory, especially as they had passed through a very 
trying year. They had spent largely on capital account, and 
that capital hai been to a considerable extent unproductive. 
They had spent £100,000 in laying down cables, which were still 
unproductive, but they thought it better to go on with the work 
vigorously, so that when the new plant was in working order there 
should be no delay in giving a supply of current. During the past 
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year the output E E a iE increased 36 per cent., the number of consumers 
30 per cent., the equivalent number of 8 c. p. lamps by about 17 per 
cent. They had laid 18 miles of new feeders and 28 miles of district 
mains. In 1897 they had {119 street lamps, last year the number 
was 227. These lamps did not yield much revenue, because they were 
only used towards the close of the winter. The original charge for 
street lamps was £26; some little time ago it was ‘reduced to £18, 
and now they had reduced it to £14, which was, he believed, the 
lowest charge for street lighting in Great Britain. IIe waa pleased 
to learn that the W atching and Lighting committee were prepared 
to go on with an extensive system of electric lighting of the streets. 
He also stated that the routs were now on the new works at Port- 
Dundas, and that they would be in full working order by the 
beginning of the winter. They were making great progress with the 
buildings on the south side of the river, and had a large amount of 
plant on order both for Port-Dundas and Pullokshaws-ruad stations, 


Goods Traffic on Electric Tramways.— The Isle of Man T ram- 
ways Co. have inaugurated a service of Donner rail wagons on their 
Douglas- Ramsey section. The system which has already been 
successfully tested in the United States consists in the collection of 
goods by horse wagons. The wagons are then mounted, withont the 
reliandling of the goods on bogies, which run on the tramw ay lines. 
At the most convenient point the wagons are dismounted and taken 
to their destination by horse, no rehandling of the goods occurring 
until the consignee unloads. 

Great Grimsby.—At a recent conference between the Electric 
Lighting and Tramways committee, and Mr. J. B. Glenn, 
engincer to the local Street Tramways Co., the terms of the new 
lease were fixed at 21 years, the Corporation reserving the option of 
purchase at the end of 10 years. The company agree to take cleetric 
current from the Corporation for working the tramways. 

Greenock.—The tramway question was discussed at a special 
meeting of the Law and Finance committee on Friday. Two pro- 
posals were considered, viz., (1) to municipalise the tramways, and 
to extend and improve the system, and (2) to lease the lines to a com- 

any. It was understood that eleetrie traction would, in any event, 
be adopted. Eventually it was decided to recommend the Police 
Board to adopt the second proposal, and this was agreed at the 
meeting of the Doard on Tuesday. 


Heckmondwike.—-The Council are advertising for electric lighting 
plant, and application has been made for sanction to borrow £16, 000 
for the purposes of the scheme. 


Hertford.— The agreement for the transfer of the Hertford 
provisional order, which was obtained in 1894, has been seiled. 

The transferees (the Electrical Power Distribution Co.) have paid 
the cost of obtaining the order, and current is to be supplied on the 
maximum demand system, the rates having been fixed at 8d. and 
2d. per unit. The Couneil retain the right of purchase at the end 
of 10 years on two years’ notice. 


Hornchurch (Essex).—The cottage homes of the Shoreditch 
(London) Guardians are to be lighted electrically at an estimated cost 
of £4,000. 


Infirmary Lighting.— The new infirmary of the Warrington 
Board of Guardians is to be lighted electrically. 


Japan.—A “ business" tax is now levied (under law No. 32 of 
March 1, 1899) upon persons engaged in the business of the supply 
of electricity and gas wherever more than 500 yen, or more tlian two 
workpeople are continually employed by the firm engazel in the 
business. The rate of assessment is 2% % per cent. on the amount 
of capital employed. Persons and firms engaged in business liable 
to this taxation have to draw up a statement giving the name 
of their business, and the basis of assessment in "January of 
each year. Persons establishing a business must make a report 
to the Government to this effect when the business is open, 
and on the closing of a business, notification must be made 
to the Government. The basis of assessment is the value of goods 
sold, the value of work contracted for, and the amount of remunera- 
tion received. If the amount of capital stated as being employed iu 
the business is considered incorrect, the Government have the right 
to examine into the amount of the business receipts, and, alter 
deducting from the ascertained amount a sum for business expendi- 
ture, the “capital is fixed at 20 times the remainder. The tax is 
payable i in May and November of each year. Persons establishing a 
new business pay ae from the commencement of the following year. 
The new law should be carefully studied by firms contemplating the 
establishment of branch premises in Japan. 


Kimberley (South Africa).—Considerable progress is being made. 
with the electricity supply works at Kimberley, which are being 
constructed and equipped by Messrs. Reunert and Lenz, of Johannes- 
burg and Kimberley. This town was one of the first in ‘South Africa 
to light its streets electrically, and this as far back as 1881 or 1882 
In a few months the second Kimberley electric lighting scheme will 
be an accomplished fact, and the supply, which under the first 
scheme was for public lighting only, is under the second for both 
public and private supply. The contract price of the work is £25,000, 
which includes the erection of the station, supplying and laying the 
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distributing mains, and, in fact, the complete up-to-date equipment 
of a municipal supply station. The buildings, which are from the 
designs of Mr. F. Carstairs Rogers, are completed, and a large por- 
tion of the ne is already on the spot. The output of this 
machinery will be from 10,000 to 12,000 8 c.p. lamps. Dupli- 
cate plant is erected and room is left for extensions when the 
demand for current necessitates this step. The generating 
machinery is American, and the cables for the street mains have 
been supplied by Messrs. Johnson and Phillips. "The contract time 
for the completion of the work is Jan. 28 next, but matters are 
sufficiently forward to justify the contractors in anticipating that 
supply will be available at Christmas. The Kimberley Council have 
fixed the price for current at 3d. per lamp per hour, which works 
out at about Is. per Board of Trade unit. It is intended to reduce 
the price to 8d. per unit as soon as the demaud justifies this course. 
This compares with 2s. per unit at Buluwayo. The work is being 
carried out under the supervision of Mr. Labram, consulting engi- 
neer to the Kimberley Council, and Mr. Clarke, chief engineer 
for Messrs. Reunert and Lenz, while Mr. Granville Vines, the firm's 
electrician, personally superintends the execution of the work. 


Light Railways.—It is proposed to construct a light railway 
between Beverley and the Hull and Barnsley Railway, a distance of 
about eight miles. 

The Surbiton District Council propose to apply for powers to 
construct a system of light (electric) railways or electric tramways in 
their district. 


Limerick.—Another proposal to. construct electric tramways in 
this town, at an estimated expenditure of £60,000, has been referred 
to a committee for consideration and report. The Council have 
received an intimation from the Board of Trade that unless steps are 
taken to put their provisional order (obtained in 1892) into force 
before December the same will be revoked. A special committee is 
considering the position. 


Liverpool— Councillor S. W. Higginbottom has been appointed 
chairman of the Electric Power and Lighting committee in succession 
to Mr. C. Petrie, who was elected last week to the position of chair- 
man of the Tramways committee. 


Lowestoft.—The Council have conditionally resolved to support 
the application of the Drake and Gorham Electric Power and 
Traction Co. for Parliamentary powers to construct the electric tram- 
way lines which were rejected by the Light Railway Commissioners 
at the recent inquiry. 


Manganese.—In 1881 the world's consumption of manganese was 
estimated at 30,000 tons, and in 1898 this had increased to 450,000 
tons. Manganese deposits were discovered in Chili in 1881, the firat 
shipment, however, not being made until 1888. In the province of 
Coquimbo, at an elevation of 1,431 metres, there are 40 manganese 
mines within a radius of five miles. No blasting is required to 
obtain the mineral, the crowbar being the only implement employed. 


Municipalisation of the Telephone.—Chiswick is hardly the 
locality where the premier attempt to put into force the powers 
conferred on local authorities under the new Telephone Bill would 
naturally be expected to take place. In electric lighting matters 
Chiswick may fairly be described as behind the times, but it appears 
that, owing to a dispute with the National Telephone Co., the Chis- 
wick local authorities are seriously contemplating the adoption of a 
municipal telephone scheme. We publish the rumour with all reserve. 


Newcastle-on-Tyne.—Further discussion took place at the 
meeting of the Tramways committee on Friday as to the advisability 
of adopting the conduit or surface contact system of electric traction 
in the centre of thecity, but ultimately it was decided to recommend 
the Council to adopt the overhead trolley system throughout the 
whole of the existing tramways. 


Oldham.— The Surveyors and Tramways committee unanimously 
recommend the Council to adopt the overhead trolley system of trac- 
tion on the local tramways when the lines are taken over from the 
the present company in 1901. 

An expenditure of £4,000 on a boiler-house at Rhodes Bank, 
in order to cope with the increasing demand for electric current, 
was decided upon at a special meeting of the Council on Monday. 


Paisley.—The date for the inauguration of the electricity supply 
works has been provisionally fixed for September 5. Owing to the 
large demand for current the Electric Light committee have asked 
the Council to authorise the extension of the plant at the station. 


Penarth.— Under the provisional order (1898) of the Penarth 
Electric Lighting Co. (under which no steps have yet been taken to 
establish supply) the District Council have power to purchase the 
undertaking after 15 years, and to take over the plant at a valuation 
after 28 years. A special meeting of the Council was held on 
Monday to consider an application by the company for an extension 
of the purchase time to 42 years, as allowed by the Electric Lighting 
Acts, 1882 and 1888, and, after hearing the representatives of the 
company, the chairman announced that the Council agreed to an 
extension of time to 38 years from the date of the order, the work of 
construction, &c., however, to be put in hand forthwith. 


Personal. — A marriage will shortly take place between Mr. 
Charles Bright, F.R.S. (Edin.) who is well known in electrical 
engineering circles, and Miss Isabella Charlotte Gosling, daughter 
of the late Mr. Robert Gosling, J.P, D. L., of Hassobury, Essex. 

Provisional Order Revocation —The Board of Trade have 


revoked the Waterford and Kilkenny Electric Lighting orders, both 
obtained in 1892. 


Provisional Order Transfers — The Godalming Corporation give 
notice of intention to transfer their provisional order to the Urban 
Electric Supply Co. (Limited). The Corporation reserve the right 
to acquire the undertaking after seven years on payment of amount of 
capital expended plus 33} per cent., or after 14 years plus 25 per cent. 

The Bridgend District Council notify that they propose to transfer 
their electric lighting order to English Industrials (Limited) The 
transferees are to pay the costs incurred in obtaining the order, and 
the Council reserve the right to purchase at any time b:tween 7 and 
20 years on terms to be mutually agreed. Electric current is to be 
suppliel for public lighting at 21.*per unit (including carbons, trim- 
ming and general maintenance), and for private lighting at 6d. per 
unit for the first hour and 3d. for the remaining hours of the day, 
and when required the Company will wire consumers’ premise: on 
on the “easy payment system. 

Pwllheli.—Electric lighting powers are to be applied for next 
session. 


Rothesay.—The proposals of the British Electric Traction Co. 
for the construction of electric tramways in this district have been 
approved by the council. 


Scarborough.—A special committee has been form:1 t» coni ler 
and report upon the question of acquiring the undertaking of the 
Scarborough Electric Supply Co. (Limited). 

Sheffield.— Arrangements are being made for the wiring of the 
central police station and offices, the fire station and some of the 
divisional police stations. Electric lighting will also be adopted in 
the chief constable’s and clerk’s ollices, in the cells and in the 
Stipendiary's Court and the old Second Court. 

he Tinsley - Nether Edge section of the electric tramways is 
practically complete, and successful trial trips of the cars have been 
made during the week. 


Taunton. —The Council had under consideration last week a report 
from the Electric Lighting committee on the tenders recently receive! 
for electric lighting plant extensions, The amounts of the two 
lowest tenders for Sections A and B came to £4,722. 16s., thu: 
exceeding by about £1,200 the total amount in the estimate submit. | 
to the Local Government Board for the plant. The consulting 
engineers (Messrs. Kincaid, Waller and Manville) suggested thit au 
economy could be effected by having some work (including erection) 
taken out of the specification and done locally. They further recm- 
mende l that the Local Government Board be consulted as to their 
giving consent, under the circumstances (so as not t» increase tie 
oan) to a smaller battery of accumulators being provided, Which 
might be extended when required in future. This would be prefer- 
able to reducing the cost of the plant by sacrificing the efficiency and 
also the easy extension in the future for which they had provided in 
their plans, The tenders could thus be brought fairly within the 
original estimate. The committee, therefore, recomunendel the 
Council to accept the tenders, set out in another column, subject t) 
the engineers being able to make a satisfactory arrangement with the 
contractors for taking out of the contracts such work as could be de 
locally, and that the Local Government Board be communicated with 
in order to obtain their consent to the sum estimated for accum 
lators being applied wholly or partly towards other parts of th: 
plant specified in the estimate. This course was agreed to, Councillor 
Standfast, as usual, being, we believe, the only dissentient. 


Telegraph Extension in South Africa.—Reuter states thi! 
“the Imperial telegraph line has been opened to Maseru, the capi 
of Basutoland." 


Trade with Switzerland.—4 report was received at the Foreign 
Office on April 22, 1899, and was made public this week, containing 
the views of Mr. Vice-Consul Milligan upon the best measures to be 
taken in order to develop British trade with Switzerland. The 
main recommendation is the creation of an Anglo-Swiss Cham». 
of Commerce and Samples Depót, under official British control, at 
Zürich, the centre of Swiss commercial activity. In regard to th? 
imports of electric cables and covered wire conductors, in b)i. 
Germany imported into Switzerland these goods to the valu: of 
£80,488 against nil from Great Britain. The total imports of copi? 
and brass goods for 1897 was from Germany £336,214, Great Britin 
£14,138 (the chief item being £9,106 for bar copper and bris) 
Dynamo electric machines, value £10,560, were sent into Switzeriaul 
from Germany against nil from Great Britain. Iron and wire gonds 
were imported from Germany to the value of 1} millions, again“ 
£400,000 from Great Britain, The total imports for the year 1897 wer 
from Great Britain £2,161,746, from Germany £12,255,835. ltr 
pointed out that Switzerland has a general trade of £71,000,000 per 
annum, showing a greater proportion of exports and imports combined 
per head of population than any other country in the world, and 
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Swiss enterprise is by no means limited to Switzerland. 
employment of British capital in Switzerland is recommended, more 
especially on account of its extraordinary industrial development 
owing to the use of water power in the generation of electric current. 
Finally, it is stated that Switzerland would appear to be a favourable 
ground for an experiment in the direction of closer co-operation 
between the British Foreign Office and the manufacturing and 
trading bodies in the United Kingdom. Owing to its central 
position, the important railway lines traversing the country, and its 
immunity from warlike complications Switzerland, with Zurich as 
the base of operations, is considered highly suitable for such an 
experiment. Great Britain is at present Switzerland's second best 
cu'tomer. The report is one of unusual interest. 


PATENT RECORD. 


The following list of 5 for Patents and Specifications published 
has been compiled for this journal by Messra. J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery-lane, W. C., from whom any avad- 
able information in connection with Patents, Designs and Trade Marks may 


be obtained. 

APPLICATIONS FOR PATENTS. 

Nora — The undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete spect- 
ication accompanies application an asterisk is affixed, 

July 6, 1899. 

13,928. E. E. Brown.  Newcastle-on-Tyne. Improvements in dynamo 
electric machines. 

13,930. F. Bryan. London. Improvements in magneto-electric generators. 

13,939. J. Mites. Liverpool. Improvements in or connected with street, 
road or similar electric railways. 

13,940. J. WonRaLL. Liverpool Improvements in or connected with 
electric alarms for clocks also applicable to doora, windows, and 
the like. 

13,955. W. Hausmann and H. Ritrer. Manchester. Improvements in 
apparatus or devices for giving electrical time alarms.“ 

15,980. S EAENS BROS. AND Co. (LiMiTED). London. Improvements in 
apparatus for the electrical working of railway points and signals. 
Siemens and Halske, Aktien Gesellschaft, Germany.)“ 

13,981. SiguENS. Bros. AND Co. (LIuIr Ep). London. Improvements 

in electricity meters for measuring rotary-phase currents. 
(Siemens and Halske, Aktien Gesellschaft, Germany.)“ 

135,991. W. P. THompson. Liverpool. Improvements in or relating 
to monophase electric motors. (E. Cantono, Italy.) 

13,994. Veritys (LIxMIIrED) and W. R. RipiNGsS. Birmingham. An improved 
key switch for electrical circuit, particularly adapted for incandes- 
cent lamp sockets. 

VgRiTYS (LiMITED) and W. R. Riprnes. Birmingham. Improve- 
menta in and relating to the carbon feeding mechanism of electric 
arc lamps. 

15,996. Veritys (LIMITED) and W. R. RIDINGS. 

ments in electric arc lamps. 

14,010. J. SwixBURNE and C. H. Stearn. London. Improvements in 
means for use in the production of radiation and light by 


electricity. 
July 7, 1899. 
14,026. W. J. Martin. London. A locking device for electric incan- 
deacent lamps and holders. 
14,033. R. H. Dunn and S. S. BRoouHEAD. London. Means for con- 
structing a heliopile and for utilizing solar rays and other energy 
for the purpose of generating, transmitting, storing, and using 


thermo electricity. 
July 8, 1899. 


14,104. G. H. Nisperr. Liverpool. Improvements in trolley heads for 
. electric tramways. 
14,105. B. DRAPER. Liverpool. Improvements in electric generators or 
motors. 
14,140. P. R. Jackson AND Co. (LIMITED) and - J. S. Lewis. London. 
Improvements in or relating to electric motora. 


July 10, 1899. 

14,167. Wm. Leavesvey and J. ALLEN. Manchester. 
for lighting miners’ safety lamp. 

14,207. L. G. G. BkNARD. London. Improved telephone apparatus.“ 

14,216. J. WETTER. London. Improvements relating to electric railways 
and tramways on a road contact system. (The Elektrizitäts 
Aktiengesellschaft vormals Schuckert and Co., Germany.)* 

14,224. A. U. ALcock. London. Improvements in or relating to apparatus 
for electrically transmitting orders, signals, or iudications from 
one place to another. 

11,235. M. Hoerr. London. Improvements in apparatus for measuring, 
indicating and registering time by electricity.* 


July 11, 1899. 
14,250. A. Hupsow. Bradford. Improvements iu or appertaining to 
casings for electric light and similar cables. 
14,265. C. WeHNER and H. Lause. Glasgow. An automatic signalling 
apparatus for electric tramways and the like.* 
14,300. W. C. CALLMANN. London. Improvements in primary batteries.“ 


13,995. 


Birmingham. Improve- 


Electrical appliance 


The T 14,304. 


W. P. THompson. London. Improvements in and in the applica- 
tion of electric motors for automobile vehicles. (E. Cantono, 


Italy.) 

14,507. P. G. Warxx. London. Improved tool for use with insulated 
wires. 

14,327. H. T. Harrison. London. Improvements in electricity meters. 


14,528. W. L. Wise. London. Improvements in insulators for the over- 
head conductors of electric tramways. (The Actien-Gesellschaft 


Elektricitatewerke vormals Kummer & Co., Germany.) 


14,338. H. A. EARLE. London. Am improvement in dynamo and other 
magnet coils.* 
July 12, 1899. 
14,559. E. ANDREOLI. London Improvements in and relating to disin- 


fection or purification of foul casks or like vessels, 


14,396. J. HUNTER. Liverpool. Improvements in switches for electric 
lamps. 

14,597. D. DENNETT. Liverpool. Improvements in electric bell or alarm 
apparatus, 

14,599. Veritys (LiMiTED) and E. J. SBLHV. Birmingham. An improved 


electric motor starter, regulator, and cut-out. 

M. WripLicH. London. Invisible adjusting apparatus for electroliers 
and gaseliers and the like.* 

N. DEzso. London. Apparatus actuated by electricity for the 
delivery of comestibles and drinks after the introduction of a 


coin. 
July 13, 1899. 
W. Jupp. London. Improvements in electric telegraphs. 
T. Pease and C. B. Burvon. London. Improvements in and 
relating to electric traction. 
J. B. GILL. London. Improvements in coin-controlled, call. 
recording device for telephone systema. 


July 14, 1899, 

R. HiLLs and J. MaTTHEWS, Handsworth, An electrical accumu- 
lator or secondary battery. 

A. W. GarriE and A. G. Seaman. London. 
regulating devices for electric currents. 

C. EccERDING. London. Improvements in electrical alarm 
apparatus. 

14,572. L. ROSENFELD, C. ZELENAY and J. DuraiT. London. 

system of electro-dynamic propulsion. 


July 15, 1899. 
14,593. W. S. MackrE. Glasgow. Improvements in handvice and other 
strainers or stretchers for telegraph, telephone and other wires.* 
14,632. F. CHoNÉ. London. Improvements in roller conductors for 
electric cara. 
14,656. J. G. Lorrain. London. Improvements in electric current 
interrupters. (M. Levy, Germany.) 


July 17, 1899. 
14,668. H. O. FARRELL. Manchester. Improvements in and connected 
with movable electric lights. 
14,687. P. F. L. R. H. K. Vorat and W. C. KUSTERER. 
Electromagnetic brake.“ 
14,705. H. BREMER. London. Improvements relating to carbon electrodes 
14,704. 


14,401. 
14,403. 


14,460. 
14,467. 


14,489. 


14,501. 
14,559. 
14,568. 


Improvementa in 


Improved 


Birmingham. 


for arc lamps. 
H. BREMER. London. 


Improvements in electrodes for electric 
are lamps. 


BPECIFICATIONS PUBLISHED. 
"a oo Specifications can now be obtained at the uniform price of 


1898, 


9,802. CLATwonTHY, HoLMEs, HoLMES, HoLMES, Homes, and HOLMES. 

System and means for driving newspaper printing or like 
machines at variable speeds by electric motors. 

STEARN and ToPHaM. Apparatus for producing radiation and 
light by electricity. — - 

RowBoTHaM. Primary batteries. 

SMITH AND WILLIS. Electric accumulatora or storage batteries, 
and the manufacture of plates or electrodes therefor. 

. BELFIELD (Westinghouse Electric Manufacturing Co.). 

for electric railways. 

. VARLEY. Electric motors and dynamo electric generators. 

. FRANKE. Moulds for casting electrodes. 

. VILLY. Electricity meters. 

. HooEHAM. Electricity meters. 

. CLARK. Secondary electric batteries or accumulators. 

. CAWLEY and THwarTE. Electric haulage. 

. MaicHE (LIMITED) (Maiche). Telegraph apparatus. 

. Baity. Electrical switches, plugs and the like. 

. CAMPBELL. Method of aud means for electrically extracting 

poisons from the human body. 

. NisLETT and SUTHERLAND. 

switches for use therewith, 

. LUNDQUIST and ANDERSON. Telephone exchange instruments. 

. Pitt (Pharmaceutisches Institut, Ludwig Wilhelm Gans). Pro- 
duction of incandescent materials suitable for use in electric 
lighting. 

STEPHEN. Process or means for producing designs, devices, and 
the like upon material for reproduction in castings, or by the 
zinco electro depot it, or other known processes. 

18,057, Horwitz. Electric lampe. 

18,509. TURNBULL’! Hammers or tappers actuated electrically. 


14,059. 


14,725. 
14,809. 


Collectors 


Electric storage batteries and 


17,921. 
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1899, 
Cord grips of electric lamp holders. 
Apparatus for electrically controlliog 


. Briscor, JONES and JONES, 

. RaveroT and BELLY. 
mechanical movements. 

„ Bounansé AND. FRHEN AC. Electrical weaving frames or looms. 

. Dick. Means for electrically lighting railway carriages, | 

. Watsox, Tumbler switches for electrical purposes. 

. KINUAIDE. Electric spark gap apparatus. 

. Convict. System aud apparatus for loading and unloading 
storage batteries froin motor vehicles. (Date applied for under 
International Convention, Oct. 19, 1893.) 

. SLATER,.— Telephone systems. 

. Huber, Safety device for use with overhead collectors on electric 
tramways and the like. 

. BATHURST. Wiring electrical installations. 


COMPANIES' MEETINGS AND REPORTS. 


— 


Dublin United Tramways Co. (Limited). 


The ordinary general meeting of this Company was heid at Dublin on 
Tuesday. 

The CHAIRMAN (Mr. W. M. Murphy) moved the adoption of the 
report, and gave details of the position and prospects of the undertaking. 
For the past half-vear they were enabled, after paying all fixed charges, 
including 6 per cent. on the Preference capital of £600.020, to repeat the 
dividend of 5 per cent. on the Ordinary shares, The secretary had caleu- 
lated that not less than £385,000 of their capital expenditure in relation 
to electric equipment was unproductive during the past half-year. During 
the period the company’s cars travelled 2,415,802 miles, carrying 16,851.509 
passengers on the three electric lines in operation—Donnybrook to Phenix 
park, Nelson's Pillar to Dalkey, and Nelson’s Pillar to Dollymount. The 
total expenses were £23,303, the traffic receipts £15,471, making the 
working expenses just 51 per cent. of the receipts. He believed the 
change from horse to electric power would increase the profits threefold. 
In a few days the Rathmines line would be worked electrically, and in a 
couple of months or so the horses woull belong to the domain 
of ancient history. Having referred to the Order of the Privy Council 
to construct new lines in the city and suburbs, the Chairman said the 
trolley scare got up by certain newspapers was really a clumsy piece of 
journalistic work. Nobody paid any attention to the sensational statements 
which had often been found to be pure invention or gross exaggeration. 
The Directors were fully alive to the necessity of taking every precaution 
that care and science could suggest for the safety of their passengers and 
the public, and they believed they had succeeded well, having regard to 
the tens of thousands of miles the cars travelled, aud the millions of 
passengers they carried. Constant improvements were being made, the 
latest being a new trolley-head, the invention of their electrical super- 
intendent, Mr. J. W. Towle. He had been asked, with reference to the town 
clerk's letter, which had appe:red in the newspapers, whether the Corpo- 
ration had power to compel the Company to put three men on each car. 
His answer was that they had not. The Directora intended to introduce 
a system of stopping the cars at fixed places, a plan which worked well 
elsewhere. 

The report was then adopted, and tlie dividends announced by the 
Chairman were duly approved. 


Barcelona Tramways Oo. (Limited). 


The directors’ report for the year 1898 states that the traffic receipts 
were £61,796, against £72,689 in 1897. Working expenses and all 
charges in Spain absorb £51,173, against £00,979 in 1897, and the 
gross profit on the year's working was £8,081, compared with £12,065 
for 1697. Falling off in traílie receipts was due to a variety of causes, 
chief among which were the interruption to traffic occasioned by 
the change of traction, the depression caused by the late war, and 
the stoppage of streets by the extensive system of municipal drainage 
works. The working expenses were reduced by £6,805. Owing to these 
causes, and to the payment of £4,017 interest on the new debenture stock, 
aula charge of £1,717 io respect of a claim for recovery of a municipal 
tax that has been decided against the company, the directora are not able 
t» declare a dividend. The increase in traffic receipts to date in 1899 has 
already covered the total decrease of last year, although electric traction 
has only gradually come into working, and has still to be extended to a 
small portion of the system. The application for power to adopt electric 
traction is following its course before the authorities. The directors have 
in view some extensions of the pre: ent system which are still under con- 
sideration. With the exception of two lines the whole of the company’s 
tramways are now being worked electrically. 


Chloride Electrical Storage Syndicate (Limited). 


The directors’ report for the year ended June 30 states that the business 
of the syndicate has continued to increase during the year. In order to 
cope with the continuously increasing demand the works have been still 
further enlarged and considerable additions made to the plaut. The ground 
lease of the Jand on which the works stand has also been acquired during 
the year. The users of the company’s battery still continue to express 
full confidence in its merits, and this is best evidenced by the large number 
of repeat ordera which are constantly received. Many new customers 
have also been added both in this country and abroad. Since the date of 
last meeting the directors have entered into a revised arrangement with 


the Electric Storage Battery Co., of America, which they consider will be 
to the advantage of the syndicate. 

The protits for the year, including surplus on the sale of certain patents 
and shares, after providing for debenture interest, amount to £13,187, 1s, 5d 
which the direct ors consider satisfactory, especially when the large increase 
in the cost of raw material is taken into consideration. After writing off 
from several accounts £5,160. 16s. 9d. there remains a balance of 
£8,326. 45. 8d., to which is added £2,903. 58. 10d. from last year. After 
deducting the cumulative dividend of 7 per cent. to June 30, 1894, upon 
the “A ” shares allotted prior to that date (paid in November, 1898, and 
March, 1899), the directors propose to carry forward the balance, out of 
which a dividend may be paid at their discretion. The First Mortgage 
debentures have been paid off, and a fresh issue of £23,109 completed. 


DUBLIN AND LUCAN STEAM TRAMWAYS CO. (LIMITED).-—At the 
hatf-yearly ineeting of this Company, the chairman (Mr. Wm. Mo Dey) 
said that it would not be possible to pay a dividend on the Ordinary shares, 
pending the working of the line by electricity, from which he anticipated 
increased receipts and possibly diminished working expenses, Alrealy a 
large portion of the power house had been constructed, and he expected 
the line would be working by electricity before the beginning of next year. 


HOUSE.TO.HOUSE ELECTRIC LIGHT SUPPLY CO. (LIMITED).—At 
an extraordinary general meeting, held yesterday, Mr. H. R. Beeton 
presiding, resolutions to change the name of the Company to the 
“Brompton and Kensington Electricity Supply Co. (Limited,“ and to 
confer certain additional powers on the board with regard to borrowing 
money, were unanimously confirmed on the motion of the Chairman, 
seconded by Mr. W. R. Davies, 


NERNST LAMP (LIMITED).—Àn extraordinary meeting of this company 
was held on Wednesday, at which, on the motion of Mr. B. Zusman, who 
presided, a resolution was confirmed that the company be wound-up 
voluntarily, and that William Chaplin, 150, Dash wood House, London, 
E. C., be appointed liquidator at a remuneration of £75. The winding-up 
refers, of course, to the original company only. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— —— 

ANGLO-RUSSIAN SYNDICATE (LIMITED).—This company was registered 
on August 19, with a capital of £100,005, in 100,000 £1 Ordinary shares 
and 100 ls. Founders’ shares, to carry on the business of railway and 
tramway proprietors, general merchants, electrical engineers, contractors, 
Ke. The first directors are F. R. Pelly, Wm. Burnett, Wm. Tozer, S. F. 
Mott and G. F. West. 

BARNSLEY AND DISTRICT MOTOR CAR CO. (LIMITED).—This company 
was registered on August 18, with a capital of £5,000 in £100 shares, to 
carry on the business of carriera of passengers and goods, forwarding 
agents, proprietors of motor cars, carriages, &c. (whether propelled by 
electricity or otherwise), engineers, electricians, manufacturers of and 
dealers in electrical and other apparatus, &c. 


DAVY IMPROVED ARC LAMP SYNDICATE (LIMITED). —This company 
was registered on August 19, with a capital of £2,100 in £1 shares, toadopt 
an agreement with Mr. W. J. Davy, and to carry on the business of 
electrical engineers, are lamp manufacturers, electric fittings makers, &c. 
The subscribers are Col. J. W. Lee, C. Bhould, L. H. Wilkins, F. R 
Redgrave, J. Cassidy, J. J. Bye and J. Gordon. 

ELECTRICAL WOOL PULLING SYNDICATE (LIMITED).—This company 
was registered on August 19, with a capital of £15,000, in £1 shares, to 
acquire certain patents for improvements in the means or method of and 
apparatus for removing wool or other hair from skins. The subscribers 
are S. L. Johnson, W. R. Jones, S. Brooksbank, E. Johnson, H. Goal «in, 
J. C. Clayton ani Mra. E. Johnson. 

ELECTRIC LIGHTING AND TRACTION CO. OF AUSTRALIA (LIMTTED).— 
This company was registered on Aug. 17, with a capital of £302,000. in 
£5 shares, to carry ov, in Australia or elsewhere, the business of electrical 
engineers, electricians, suppliers of electricity, manufacturers of electrical 
apparatus, generators, producers and suppliers of light, heat, sound and 
power by electricity, tramway proprietors, &c. The subscribers are R. P. 
Sellon (electrical engineer, W. E. Lane (electrical engineer), R. A. 
Dawbarn (electrical engineer , F. M. Hodson, J. M. Lachlan, J. Renwick, 
and G. J. Tindall, ° 

HENRY HILL AND CO. (LIMITED!.—This company was registered on 
Aug. 17, with a capital of £10,000, in £1 shares, to carry on the business 
of eiectricians, gas and electrical engineers, suppliers of electricity, &c. 

PORTUGUESE TRAMWAY CONSTRUCTION Co. (LIMITED).—This com- 
pany was registered on Aug. 17, with a capital of £1,000, in £1 shares, to 
construct or acquire railways, traniways, and other works, and to carry on 
the business of electrical and general engineers, &e. 

JOSEPH RHODES AND SONS (LIMITED).—This company was registere! 
on Aug. 12, with a capital of £52,500, in £10 shares, to acquire the bust 
ness carried on under the same style at Wakefield, aud to carry on the 
business of electrical and mechanical engineers, iron aud brass founders. 
motor car and carriage builders, &c. The first directora are Wm. Rlioles 
(managing), John S. Booth, Chas. J. Rhodes and Fredk. A. Rhodes. 

SAMUEL TAYLOR (LIMITED).—This company was registered on 
August 18, with a capital of £10,000 in £1 shares, to acquire the businea:now 
carried on by Samuel Taylor at Birmingham, and to carry on the business 
of metal workers, manufacturers of aluminium solders and alloys, engineers 
electricians, machinists, &c. 


THE 


— — ——ä— . 


BRITISH THOMSON-HOUSTON CO, (LIMITED). — The annual return to | 


July 25 gives the nominal capital as £400,000, in 40,600 shares of £10 
each. 24,000 shares have been taken up, of which 7,169 are considered as 
fully paid. The full amount has been called on the remaining 16,531. 


CROMPTON AND CO. (LIMITED).—The annual return to July 24 has 
been filed. The nominal capital is £162,000, in 54,000 shares of £3 each. 
52,098 shares have been taken up, of which 2,000 are considered aa fully 
paid. The full amount has been called on the remaining 30,098. 


ELECTRIC CONSTRUCTION CO. (LIMITED).—The annual return to 
July 27 has been filed. The nominal capital is £400,000 in 150,000 
Ordinary and 50,000 Preference shares, all of £2 each. 112,100 Ordinary 
and 25,000 Preference shares have been taken up. 110,000 Ordinary and 
15,145 Preference shares are considered as fully paid, and the full amount 
has been called on the remaining 2,100 Ordinary and 11,855 Preferenca. 


F. H. ROYOE AND CO. (LIMITED). — According to the annual return to 
July 10, the nominal capital is £60,500, in 6,00) shares of £5 each, and 
30,800 shares of £1 each. 6,000 £5 and 21,980 £1 shares have been taken 
up. 12,514 £1 shares are considered as fully paid. £1. 5s. has been called 
up on each of the 6,000 £5 shares and £1 on each of 9,466 £1 shares. 
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MATHER AND PLATT (LIMITED).-—The first balance sheet of this com- 
pany to June 30 has been issued. It is proposed to fix June 30 as the 
termination of the financial year. The result of the six months’ working 
since the incorporation of the company shows a net profit of £38,488, 
after liberal allowances for depreciation of buildings, fixtures and plant, 
and provision for directors’ fees. The directors recommend the pay- 
ment of a dividend at the rate of 5 per cent. per annum on the Preference 
shares and 7 per cent. per annum (free of tax) on the Ordinary shares, 
absorbing £19,817 ; the transfer of £14,148 to reserve, which now reaches 
£25,000, and the carrying forward of £4,523. 


MONTREAL STREET RAILWAY CO.--Coupons due Sept. 1 on the Five 
per Cent. Debenture loan for £60,000 will be paid by the Bank of 
Montreal, 22, Abchurch-lane, E.C. 


STOCK EXCHANGE NOTICES.—Application has been made to the Stock 
Exchange committee to appoint & special settling day in and to grant a 
quotation to 15,554 Ordinary £5 shares and 13,334 Five per Cent. Preference 
£5 shares of the Hampstead Electric Supply Co. (Limited), and also to 
appoint a special settling day io 10,000 £5 Ordinary (£1 paid) shares, 
(Nos. 60,001 to 70,000), and 10,000 £5 Six per Cent. Cumulative Preference 
shares (£1 paid) (Nos. 80,001 to 90,000), of Willans and Robinson (Limited). 


WEST AFRICAN TELEGRAPH CO. (LIMITED).—The half-yearly interest 
on the £300,000 Five per Cent. Mortgage debentures of this company, 
due Sept. 1, will be paid by the National Bank of Scotland, 37, Nicholas- 


CITY NOTES. lane, E.C. 
— € : ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
MEMORANDA.—Bank rate 33 per cent. (since July 13, 1899), Price of s | P 
eilver 27,4. oz. (Aug. 17) Consols (2% per cent.) 106—1064 for asi Week g Inc. Bo. GGREGATE, 
money, 106—106} for account; 24 per cent. 1014—1018 (Aug. 24). ended 8 or Deo. „ks m Ino. 
Stock Exchange Settling Days: Consols, Sept. 1; Stocks and Shares l Amo or Deo. 
Continuation Days, Aug. 29 and Sept. 13 ; Ticket Days, Aug. 30 and | 1890 £ £ £ 2 
Sept. 14; Pay Days, Aug. 31 and Sept. 15; Mining Share C l . 
Daye, Aug. 28 and Sept, ee 8 arry over | em Tramways.) Aug.12 4,174 278 ^ 7, 26997 . 3,517 
rae r or " i | 1915 + ron 20 12,464 |+ 3,306 
BRUSH ELECTRICAL ENGINEERING CO. (LIMITED). — Subject to audit, | Bradford inicie eR Jeg! poteet a . 9,900 |+ 4,285 
and after placing £5,000 to depreciation reserve fund, a dividend to the Bristol Trams & Carriage W 18 3.48 a ` 450 7 25.447 a 2.329 
Preference shareholders at the rate of 6 per cent. per annum for the half- City & South London Ry „20 1.080 T 36 8 | 7746 | - 82 
n e 2 . . » , , 
year ended June is recommended (making the full dividend on the Five | Dover Corporation ...... 19 521 ＋T 49 20 4,295 | 
per Cent. Preference shares for the year) and a dividend at the rate of | Dublin United ..... 5 18 1.158  61| 7 8012 | + 197 
5 per cent. on the Ordinary shares for the year, leaving about £5,000 to „Glasgow Corporation : 19 9.212 + 1,085 ... | 2 ia 
be carried forward. „Liverpool Corporation „ 12 | 9,073/+ 2,588| 32 214,373 +28210 
HONG KONG ELECTRIC CO. (LIMITED).—A dividend of 6 per cent. Liverpool Overhead Ny. „ 20 1,695 — 31 .. | 13,224 — 421 
has been declared. Owing to the increasing demand for current, an | Sheffield Tramways... „ 20 1,595 “ 403) 33, 43,103 +10,299 
additional unit of plant had been ordered, and will be in working order for | *South Staffs. Trams...... „ 18 712 — 23] 33 21,667 | + 1,078 
next winter. 7% Pertly electrical 
ELECTRICAL COMPANIES’ SHARE LIST. 
: PREVIOUS Prioe RATS PER BUSINESS DONE 
1 ANOU x DNE NAME, WzEzEK'sPRIOR | Wednesday, | CENT. DIVIDEND Don. DURING WEEK 
'| SHARE. | DEND. AUGUST 16. August 23. | YIBLDED. ENDING AUGUST 28 
TELEGRAPHS. 2 s. d. Highest | Lowest 
mE ee 10 1% 1 Dea Telegraph 4% Mort. Deb. (red) . MO i4 10 1 - 816 11 7 . d uly e: E ae 
£128,000 100 | 5% Do. b per Cent. Debentures 388 — 90 85 90 5 11 1 x l A 
£815,620 | Stock | 16,0 O-AMEFICAN . 62 66 63 68 6 6:0 | Feb., May, Aug., Nov. 3 (3) 
£1,061,40| Stock | 80/0 ma 2„q„%%%%ͤ „„ 118 116 5 4 0 F m 116 115 
E 1,062,940; Book | 18/0 ' Do. Deferred a = =m m =m m m m m o m m 111 14 14 15 6 0 0 = 15 14} 
206 10 8 Brasilian Submarine 16 15 15 164 410 4 | Mar., Oct., Deo. 151 16 
£75,000 100 34 » Do. 5 per Cent. Debs. i pt Series, 1906) .... 107 111 107 111 4 1011 | June and ber - - 
10, 000, oc $100 $1 Commercial Cable Capital Stoo = ~= æ= 188 198 188 19) 4 211 Jan., Apr., July, Oct. - dá 
£1,805,41| Btock | 4%  |* Do. 4 per Cent. DebentureStóock 2 2 lus 108 104 106 815 6 5 ; 106% 1043 
16, 10 8/0 | Cuba Submarine Ordinary )usscceh 9. S10 9 10 8 0 0 | February and August; .. z 
e, 19 10/0 Do, Preference 10 per Oen... 188 19) 183 10 6237 " Í - = 
13,982 6 2/0 Direct Spanish (Ordinary) ) [| 5 é 400 April and October .. 4 = 
6, 6 5/0 Do. 10 per Cent. Cumulative Preference .. . 9 103 94 10% 415 8 ii M is bs 
£89, 80 43% Do. pee. Cent. Debentures m = == =a] 103% 107 198% 17K 4 4 1 | January and July. a a 
60 71€ 35 | on Direct United States Cable ~ ~ =æ». = ae os æ ce ee 111 12 113 123 6 6 1 | Jan. Apr., July, Oct. 123 12 
£120,000 100 44% | Direct West India Cable 44% Reg. Deb. (red) ...| 190 108 10) 103 4 7 5 | June and December.. a 
£4,000,0(0| Stock 65/0 ED nar xy. = an am om an ow 0 151 166 153 158 4 831 | Jan., Apr., July, Oct. 166 158 
21, 796, 0 0] Stock 84A Do. Zz per Cent. Pref. 8 Cee o o a ee 98 102 993 lus 8 8 8 " ii 100$ 974 
£1,432,298| Boock 4% |* Do. 4 per Cent. Mort. Dec. Steck (red.) [ 115 120 116 121 8 6 7 | May and November 118 114$ 
250, 00 10 2/6 | Mastern Ix tension a 14 16 144 16 413 4 | Jan., Apr., July, Oct. 1d 143 
£320,000 | Stock 4 . por Cent. Debenture Stock 114 110 116 120 8 7 U | February & August "E Š 
£16,200 160 s$ * Do. &p.o.(Austin.Gov.Bub.)Deb.190C(reg.) . 99 103 92 103 417 4 | January and July .. - — 
£64,400 100 5 Do, Boarer) m æ m = no AA 100 103 199 103 417 1 " " - - 
E 7,400 100 b ast ern end B. African 6 p.c. Mor. Deb. ,1900(reg.) . 99 108 99 108 417 1 " " T - 
€24.5 100 5 Do, (Bearer) - em an XD WD QA (0 0.0 O«D UD aD oD ow «2 oo 10 103 10 103 4 17 1 » IL Eod - 
£300,000 100 4 5 ® Do 4% Mo Debentures, 190009. 101 104 101 104 8 16 11 rides | & August 1083 103 
£200,008 25 é Do. 4% Mauritius Sub. Debe. (red.) - 102% 106% 1c2% 106% 8165 2 | May November z ex 
190,9 | 10 4/6 | Globe Telegraph and Trust.. 1d 10b 11 10$ 1! 415 5 Jan., Apr., July, Ost. 1048 103 
190,042 10 5/0 Do. 6 per Cent. Preferenoe .. a æ =æ... d 15 15} 15 It 817 5 " i 153 1t4 
150,008 1e &/0 er. Northern of Copenhagen . 30 32 30 32 4 0 8 | JanuaryandJuly . 303 = 
£89,500 160 ss Halifax & Bermuda Cable 43% lat Mort. Deb. (red) 100 108 100 108 47 5 a " = 
17,000 25 Indo-Buropean ae ae as =» oe =» om om 43 52 43 62 416 1 and November is a 
210, 000 100 0x London Platino- Brasilian 6 per Cent. Deba., 1904.) 109 112 10) 112 6 7 6 | March & September = - 
£100,00¢ 100 4 Pacific & European Tel. 4% Guar. Debs.(red) .....| 103 166 103 106 815 6 | June and December as = 
18,09 - 10 - West African Tel - = 2 m 22 -3$ 2$ 3$ 4 9 3 , December and July. es - 
30 oe 1 5x PE ard Cent. Debentures (red.) o æ as.. 109 1 u^ Bri 417 7 March & September PE aa 
8 -_ Coas Q OR a c emm — bod oe e 
£150,C00 109 4 * Do. 4 per Oont. Debentures æ = a as as a. iol 104 101 10 816 11 | January and July . oe a 
11 10 af West India and Panama 11 14 1j 1 xs May and November 1j =æ 
34 563 10 0 Do. 6 per Cent. lst Preference 2 2 m a = 10g 10i 10 10 611 6 " " 10,4 — 
4,000 10 0/0 Do. 6 per Cent. nd Preference „asas m — 8s 9j 8 94 66 8 " = — 
£80 000 190 5 * Do 6 Cent. Deben eso m a m a a e» 108 106 108 108 414 4 January and July — ES É: 
£339,313. Stock 4 4% Debenture look 108 106 103 106 816 6 | June and Decem s z 
£ 58,10 KO €z |*Western Union » per Cent Sterling bonds(red.]..| 100 — 106 100 106 514 8 & Septem! er "- "s 
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ELECTRICAL COMPANIES’ SHARE LIST. 


In csjculstivg the yield on this security, allowance bas been made for accrued Interest, but nct for redemption, 


Digitized by Google 


Present | AMOUNT | LAST PREVIOUS RATE 8 BUSINESS Dong 

AMOUNT | | OF DIVI- NAME, WEXK'SPRIOM | Wednesda yout DIVIDEND DUF., DURING WERK 
BHARE. | DEND. AUGUST 16. August 25. IELDED. ENDING AUGUST 23 

224 850 108. lie. | Consolida wi os Lor co &M ng . 1 i 415 8 5 = n ò a Dn le. a 

1.000 1 2 Do. 5% Preference............ 63 - - — i 

420,000 b 8/0 | Nations] -—---- 1 s tà 5j 5 9 1 | February & August ru kn 
15,000 10 6/0 Do. 6 per Cent. Cumulative lst Pref. — xd 13 14 18 14 459 n n ~ 
16,000 10 6/0 Do. 6% Cumulative = ep e mies an» Xd p? p^ r y^ : 2 a " " - ; 

?1 0,000 à 2 Do. 5% Non-Cumnulative 1 " " 

7,329,471 | Stock " * Do. Debepture Stock 8jX (red) . 99 102 £9 101 8 8 8 | June and December 19, A. 
1,606 1 j^ OMA Ls qoas I Oh dm di js ⁵ Jm es WR RD cR i 1 i 1 5 0 O | April and October. ; 
£179 947 | Btcok 5X Do. 6 per Cent. Debenture Stock (red.) Joel dé MM 104 107 41311 | June and I r 
ELECTRICITY SUPPLY COMPANIES, 
100,000 1 ER Bl'ckh'th & Gr'nw'ch D'st'ct Elec.Lt.Ord.tlfg pd.) i 1 i B i - e i 
6,000 10 7/93 | Bournemouth and Poole Electricity Su Bes. 13 18$ 13 1 218 5 - — A 
Q,O000 10 4/6 Do. 4 pet Cent. c eee plar Ee 13 15 2 p 4 110 = D E 
,000 5 om Calcutta Elec. Supply nary è 1 ox ' = 2 
39,000 5 5/0 Onaring 1 & and 1 lectristt — Corp. xd 10 11 10 11 4 110 | February & August 104 14 
20,000 b 2/8 Doi r Cent. Preference m.s æ- =. x b 6} 6 s 8 9 3 , " = M 
£84,000 4 2/6 Chelsea Ele city Sup oy Soest | n LN 7 8} 7è 8 810 7 |M — — - é 
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Ir would not be the British Association, if the arrange- 
ments for the meetings of the sections were completed 
so early as ten days before the date of its visit to Dover. 
The two sections in which our readers naturally take 
most interest, viz., those of Physical and Mathematical 
Science and of Mechanical Engineering Science — and 
especially the former of these two—require much to be 
added before the full programme can be disclosed. The 
advent of a number of French physicists and mechanical 
engineers, however, will go far towards imparting to the 
meetings of these sections a greater interest and attractiveness 
than usual; and the conjunction of the British and 
French Associations which have one and the same object of 
existence will afford special opportunities for an international 
exchange of scientific opinions and information. 


We learn that one of the features of the meetings of 
Section A is to be the reception of French physicists on 
Saturday week, when Profs. OLIVER Loner and J. J. THomson 
will read Papers bearing on subjects prominently occupying 
the attention of the physical world at the present time. The 
Presidential address to this section, by-the-way, which is to 
be delivered by Prof. Poyntine, will deal with a subject of 
great breadth and scope, viz., ‘‘The Nature of Law, 
Explanation and Hypothesis, as used in Physical Science.” 
Another interesting item in the programme of Section A is a 
discussion on Platinum Thermometry,“ which will be 
introduced by Papers of Prof. CanLENDpER and Drs. Cnmarrvis 
. and HARKER, 
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Sin H. W. Wnrre's Presidential address to Section G will 
not directly interest electrical engineers, although many of 
them will perceive electrical possibilities in“ Steam Naviga- 
tion at High Speeds.“ Our readers may not have forgotten 
a proposal to apply the principle of the Heilmann locomotive 
to navigation, which would be & case in point. The fast-speed 
vessel the Turbinia’’ is, we believe, to be on view at Dover 
during the meeting of the Association. A number of electrical 
Papers, the titles of which promise food for discussion, are 
already on the programme of this section, and these include 
* Electrical Machinery on Board Ship," by Mr. ALEXANDER 
Sremens; „Some Recent Applications of Electro-Metallurgy 
to Mechanical Engineering," by Mr. Cowrer-Cores; and a 
Paper on Earth Currents from Electric Tramways,” by 
Mr. J. SWINBURNE. 
— 

PnosasLY the item of most electrical interest during the 
meeting of the Association will be Prof. J. A. FLemtne’s 
evening discourse on The Centenary of the Electric 
Current,” a subject peculiarly apropos, seeing that the Volta 
Centenary is being celebrated at Como at the same time. 
A print of the lecture, amplified with notes and illustrations 
of Vorra's original apparatus, is being published for the 
occasion, and we hear that Prof. Buaserna will present 
copies of this to the KI and Queen or Itaty. While 
speaking of the evening events we may mention that 
there is to be no lecture to working men, this usual 
and greatly-patronised item probably having to be sacrificed 
on account of the lack of space and time, due to the 
exceptionally large.number of social functions and entertain- 
ments connected with this year's meeting. .On the whole, 
although it is to take place at a locus of far less than the 
average in size and importance, the meeting of the British 
Association at Dover promises to be one that will be remem- . 
bered among the successes of the first rank. 


— — 


Tax annual return, just published, relating to the revenue 
and expenditure of the Post Office Telegraphs since their 
acquisition by the State, shows some slight improvement in 
the estimates for the present year, though they will, even if 
realised, still leave it in the position of being the second worst 
financial year since 1870. This is the more surprising, seeing 
that the receipts are estimated as yielding an unusually large 


increase. The outlay on extensions is still going on apace, - 
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&nd buildings swallow up £78,000—not quite so much as last 
year, but still a great deal more than we can understand. 
The net result will be a deficit estimated at £217,804, against 
£307,118 for 1897-8. 

— 

Sm WILIA Preece is always successful when he has an 
opportunity of relating some of "the wonders of science in 
plain and well-chosen language before an audience disposed 
to be receptive and appreciative. His Presidential address at 
the annual congress of the Sanitary Institute on Tuesday last 
contained nothing of novelty, yet it was justly received with 
enthusiasm by his hearers, and the more important of the 
daily papers report it fully and comment on it in leading 
articles. A considerable portion of the address was devoted to 
praising the hygienic value of electricity. He had recently 
dined in & room in which there were four gas burners, and, 
taking each gas burning as equivalent in its air-vitiating 
properties to five persons, the cubic space was 160 cubic ft. per 
head—which he compared to the 1,000 cubic ft. per head fixed 
by law for hospitals and 250 for factories. In such cases the 
electric glow lamp came to the rescue. Again,“ Cleanliness 
is next to godliness.’ That is the keystone of hygiene. It 
promotes cheerfulness, and, after all, cheerfulness was the 
greatest doctor we have (cheers). An important feature of the 
introduction of the electric light into our homes is cleanliness. 
It neither vitiates the atmosphere nor deposits dirt. Reports 
are occasionally published in the Press that it affects the eyes, 
but I have never come across a single case, and my experience 
in this direction is very extensive.” These are oft-told tales, 
but when told by Sir Wirriw in the style that is all his own, 
they will bear repeating many times, and never fail to bear 
good fruit. 

— — 

Tue electric lighting authorities of Bath have of late been 
greatly exercised over the noisy running of the public arc 
lamps, recently installed by the Corporation as part of the 
general scheme of extension and alteration effected when the 
undertaking was acquired by the City. It appears that, 
seeking the cause of the noise produced by the alternating 
street lamps, Mr. Hawwowp, the consulting engineer, lays 
blame on excessive variation of the supply pressure, this again 
being often due to the practice of running the lamps during the 
small hours of the night from the original Brush machines with 
primitive regulating arrangements. Mr. Mxrzokn, the City elec- 
trical engineer, en the other hand, attributes the unsatisfactory 
working to non compliance of the lamps with the required 
conditions, inasmuch as he states that it was always intended 
that the lamps were to be run off the old machines. Yet, 
to satisfy the contractors, the lamps were run off their own 
machines at all tests, 


d 


As originally installed, the lamp and transformer arrange- 
ments were, we believe, destitute of any extra impedance coils, 
the self-induction in the lamp and transformer being relied 
upon to provide the necessary steadying effect and stability. 
From past observation we can quite believe that the intro- 
duction of choking coils has had the beneficial effect which 


this item alone aecounting for nearly £242,000 ; whilst sites 


both parties to the contention agree has resulted from the 
alteration. It is not easy to build for arc lamps a silent 
self-regulating transformer, having adjustable self-induction, 
without providing distinct and separate impedance coils ; and 
wei have often noticed that such transformers soon start 
humming. It is also very difficult to distinguish the source of 
the hum when such a transformer and a lamp are not very 
far apart. Then again, it is well-known what a difference in 
the adjustment of an arc lamp is often necessary when a 
different design of generator is introduced into the circuit, 
notwithstanding that the root mean-square pressure may be 
kept constant at the lamp. 
| — 
For these reasons it seems to us that the fault at Bath is 
divided between the lamp arrangements and the station, as 
the nature of the contention shows that the lamps are not 
constantly and evenly humming. In any case, it is singular 
that the lamps were not tested under all the conditions under 
which they were to work. One of the chief faults at Bath 
appears to be the fixing of too low a transformer secondary 
pressure, with the result that it is not possible to have sufficient 
stability in the lamp circuit. Any slight variation in the 
pressure of supply then causes the lamp current to vary 
abnormally, with consequent rattle and hum. 


Ir will be seen from a note in another column, that the 
Glasgow Tramways Committee has thought fit to have inter- 
views with representatives of the tenderers, instead of following 
out the instructions at the last meeting of the Council and 
requesting Mr. PaRsnALL to draw up a new specification for 
the four 4,000 r.m.». engines for the traction station. The 
result of these interviews has been that the Committee 
recommends the division of the contract between Messrs. 
Muscrave AND Son and the E. P. ALLIs Co. As we surmised 
in our last issue, the whole contract would have been given to 
the former firm were they able to effect delivery more 
expeditiously. It is to be hoped that the Council will see its 
way to accept this rational solution of the deadlock, and thus 
place at any rate half of an important contract with a British 
firm which is known to be able to turn out a first-class engine 
for electric traction work. 


————db-—9 Pe 


Alpine Disaster.— We regret to hear that the latest tragedy 
on the Alps includes amongst its four victims Mr. Owen Glyn 
Jones, Physical Science master at the City of London School. 


The Pacific Cable Scheme.—Resolutions have been passed 
by the New Zealand House of Representatives, in committee, 
by which the Government is authorised to contribute towards 


the cost, construction, and maintenance of the proposed 
Pacific Cable. 


Fire at a French Electrical Works.—A Reuter’s telegram to 
last night's evening papers announces that a serious fire 
occurred in the electrical works at La Chapelle. Current 13 
supplied from these works to La Chapelle and to the St. Denis 
railway station. No injury was done to any of the employ«s, 
but the total damage is estimated at £40,000. 


. Manhole Explosion in Glasgow.—Paragraphs having appeared 
in several papers to the effect that five persons were injure 

by an explosion in an electric light manhole in Glasgow, we 
are in a position to state that the explosion occurred in a mar- 
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hole in connection with the water supply, and that the electric 
lighting mains were not responsible for the occurrence or in 
any way affected. 


City and Guilds of London Institute. —We have received a 
copy of the annual programme of the technological examina- 
tions held under the direction of the above body. There is a 
‘long list of acting examiners followed by the regulations and 
dates of examinations, and the main body of the publication 
is taken up with synopses of the subjects of examination and 
copies of this year’s examination papers. 


Cable Interruptions and Repairs :— 


Date of Interruption. Date of Repair. 


Maranham—Para .................. April 10, 1899 Aug. 25, 1899 
Latakia - Cy pruinss June 21. 1899 ... — 
Jamaica Colon July 1,1899 ... — 
Bolama and Bissao (communica- j 

tion WIEN) o eese ceded eteesdesacsen July 28, 1899 ... -- 
Accra—Grand Bassam m Aug. 1, 1899 — 
Serena —Valparaiso............... .. Aug. 18, 1899 Aug. 25, 1899 


Surface-Box Accident in the City.—About 1 p.m. on 
Tuesday last a short circuit occurred in a box near 
Bartholomew Close on the mains of the City of London 
Electric Lighting Co., which set fire to the bitumen wax used 
for insulation purposes, and slightly raised the cover of the 
box. No damage was done beyond the burning of the connec- 
tions in the cast-iron box, and this was very quickly made 
good by the company’s workmen. The police and firemen 
were quickly on the spot, but their services were not required, 
the accident not being so serious as the paragraphs in the 
daily papers appear to indicate. 


Theatre Heating at Buenos Ayres.—A system of electric 
heating, which has been installed at the Odéon Theatre, 
Buenos Ayres, is described in the Hlectrical World. The 
apparatus consists of nine series of resistance coils, each 
containing & number of elements, located within a brick 
chamber with an iron door, which chamber is situated 
in a cellar under the body of the house. A tunnel leads to 
this chamber from a passage which brings in fresh air from 
the street, and distributes it under the frame containing the 
coils, while from the top of the chamber & series of earthen- 
ware pipes connect with metal registers in the floor of the 
building, through which the heated air passes. All or part 
of the resistances can be cut in or out. ; 


Frequency Measurements.— With regard to the article on 
“ A Simple Device for the Measurement of the Frequency of 
an Alternating Current," by Mr. H. V. Carpenter, published in 
our last issue, Prof. Ayrton points out to us that a similar 
method had been employed by himself and Prof. Perry over 
ten years ago, and that it was described in the course of a 
Paper on Laboratory Notes on Alternating-Current Circuits“ 
(The Electrician, Vol. XXIII, p. 220). An interesting article 
by Mr. Carl Kinsley, summarising the various methods 
employed for this purpose from time to time, was published 
in our issue of June 16th last, in conjunction with which 
should be read a letter by Mr. Albert Campbell in the follow- 
ing number of The Electrician, dispelling some of the objections 
raised to his mcdification of Profs. Ayrton and Perry’s method. 


An Electrical Telemeter for Gas Pressures.—An electrical 
device for indicating at the gasworks tlie exact pressure in the 
street mains, at a distant point, has been employed success- 
fully in Detroit for the last five months. At the office, which 
is two miles distant from the gasworks, a small gasometer is 
connected to the mains. Attached to the bell of the gasometer 
is a sliding contact, which moves along several contact points 
a fixed resistance through which an electric current is 
passed from a storage battery. Two wires, one from the end 
of the resistance and the other from the moving contact, are 
run back to a voltmeter at the gasworks, whose deflection will 
naturally vary according to the position of the moving contact. 
The voltmeter is calibrated to read in terms of gas pressure, 
and the recording instrument is, in addition, connected in 
parallel to it, so that a permanent record of the variations in 
pressure is kept. 


Competitive Telephony for New York.—With the object of 


successfully competing against the New York Telephone Co., 
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which operates the Bell system, the independent telephone 
companies of New York, an American contemporary states, 
are contemplating a consolidation which proposes to use the 
Cole-Martin system, a system which is employed by the 
Detroit Independent Telephone Co. Several meetings of the 
People’s Telephone Corporation and the New York and 
Eastern Telephone and Telegraph Co. have been held, and 
the suggestion is that the former should absorb the latter. It 
is understood that the plan for the consolidation of these two 
companies includes the issuing of $1,640,000 of stock by the 
People’s Company for the absorption of the New York and 
Eastern interests and the rights to the patents of the Citizen's 
Company. The general manager of the People’s Corporation is 
stated to have already made contracts with 10,000 subscribers. 


Personal.— We recently announced the appointment of Mr. 
George Muirhead Clark to the post of technical adviser to the 
Government of Cape Town, vice Mr. A. P. Trotter, who has been 
appointed electrical adviser to the Board of Trade in London. 
Mr. Clark, who is the third son of Mr. James Proctor Clark, 
formerly of Montreal and London, was born in 1869, and 
educated at Merchant Taylor's School. In 1887 he went to 
Cambridge, where he obtained Senior Optime honours in 
Mathematical Tripos, and took his B. A. in 1890. Later 
he took further honours in the second part of the Natural 
Science Tripos in Chemistry and Physics, and his B.A. 
in 1899. During his residences in Cambridge he assisted 
Prof. Griffiths in his research work. Mr. Clark has written a 
series of articles for The Electrician on “ The Measuremen* of 
Temperatures, an Application of the Measurement of 
Resistance." After leaving Cambridge in 1892 he served as 
a pupil at Crompton's Chelmsford works until 1894, when he 
joined Prof. Kennedy's staff at Westminster. In 1395 he 
joined the staff of the Westminster Electric Supply Corporation 
as assistant to the chief engineer, remainiug at this post until 
his appointment in July as technical adviser to the Govern- 
ment of Cape Town. Mr. Clark is a fellow of the Physical 
Society and an associate member of the Institution of Civil 
Engineers. 

Mr. J. T. Bottomley has resigned his appointments in 
Glasgow University, in order to devote his whole time to his 
consulting practice. 


The Volta Centenary.—The following are the definite 
arrangements for the National Electrical Congress which is 
to be held in connection with the Volta International 
Exhibition and Centenary celebrations at Como between the 
18th and the 23rd inst. The Congress is being organised by 
the Associazione Elettrotecnica Italiana and the Società 
Italiana di Fisica, and the leading foreign scientific authorities 
have been invited to attend. Amongst the Papers to be read 
are the following :— 

Prof. P. Blaserna, “ On the Disturbances to Galvanometers, Produced hy 
an Electric Tramway,” and “On the Secular Variations of Magnetic 
Inclination in Ancient Times." 

Prof. Silvanus P. Thompson, * On Magnetic Figures and their Applica- 
tion to the Theory of Rotatory Field Motors." 

Prof. G. Grassi, * Experiment on the Transformation of Three-phase into 
Single-phase Current. 

Prof. G. Semenza, “ On Electrical Transmission at High Potential." 


There will also be a discussion on electrical terminology. 


PROGRAMME. 


September 18th. — At 1 p. m., inauguration of the conference, with address 
in commemoration of Alessandro Volta, to be delivered by Prof. A. Righi. 
Dinner at 7 p.m., to which foreign visitors are invited. 

Septenher IH. -The whole of the day will be devoted to the work of 
the Congress, one sitting taking place at 9 p.m. and the other at 2 p.m. 

Septomber 29th. — Excursion on the lake. at the invitation of the City of 
Como. At 9 p.m. the city will be illumiuated. 

September 21st.— Meeting of the Italian Physical and Electrical Societies 
at 9 a.m. and at 2 p.m. ; at 7 p.m., dinner at the invitation of the 
Prefect of Como, Cumin, Felice Segrè. 

September nd. — Morning, a visit to Volta’s tomb at Camnago. At 
2 p.m there will be a sitting of the Associazione Elettrotecnica Italiana 
and of the Società Italiana di Fisica. 

September 23rd.—A similar sitting at 9 a.m. The Congress will be 
closed at 2 p.m. A reception and musical entertainment at 9 p.m. of 
the closing day. 

September 25th and 26th, —An excursion will be made to the electricity 
works at Paderno, Milan and Vizzoia. 


D 
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SHEFFIELD CORPORATION TRAMWAYS. 


The Sheffield Corporation Tramways, the first section of 
which (from Nether Edge to Tinsley) will be opened by the 
Lord Mayor on September 4th, differ in very few particulars 
from what is becoming standard practice in this country. 
The chief points of difference are the use of a serrated rail, 
the employment of marine boilers with forced draught in the 
power house, and the addition of two extra brakes on the 
cars. From the accompanying map it will be seen that the 
power house, in Kelham Island, occupies a fairly central 
position in the network. Consequently there was no question 
of generating at three-phase and employing rotatory trans- 
forming plant, but the current is produced directly at the 
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boilers stand on cast-iron stools, and are accessible all round, 
no brickwork being required about them. The air supply 
to the fires is heated to 320deg. by the waste gases passing 
through air heating tubes after leaving the boiler tubes, 
thereby assuring perfect combustion and an almost entire 
absence of smoke. The draught is produced by fans driven 
directly by compound engines, which discharge the waste gases 
into the atmosphere from a short iron chimney 3ft.39in. 
diameter and 50ft. high, there being no brick chimney or, flues 
required about the station. At present there are three boilers 
completed at the station, and four more will be put down shortly. 
Each of the fans is capable of passing 20,000 cubic ft. of 
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trolley wire pressure. Some of the routes are converted from 
horse-driven lines, which were bought cheaply by the Corpora- 
tion a few years ago, after the expiry of 21 years’ ownership 
by a company. 

The British Thomson-Houston Co. were the contractors for 
the whole of the first delivery of plant, but subsequent 
contracts for extensions were given to individual firms. 

Boilers.—The boilers are of the multi-tubular marine type 
10ft. inside diameter, 10ft. 8in. long, designed for a working 
pressure of 160lb., and fitted with Ellis and Eaves system of 
induced draught. There are two Purves flues in each, 
2ft. 10}in. diameter, and“ Serve“ tubes 3]in. diameter. The 


gases per minute, and of creating a vacuum up to din. of 
water, if necessary. They are two in number, each 7ſt. in 
diameter, with single inlet. A single-acting Crichton high- 
speed engine, with tandem compound cylinders 6in. by 10m. 
diameter, 10in. stroke, and with all its working parts enclosed 
in an oil-tight casing, drives each fan. The grate area of the 
boilers is 284 sq. ft., and the ratio of the grate to the heating 
surface is 1 to 28. This apparently small surface is explained 
by the use of the “ Serve" ribbed tubes. Each boilerjwill 
evaporate 8,0001b. of water per hour. It appears that the 
adoption of the marine type of boiler was chiefly in order to 
save the time required to build a chimney, which would have 
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been necessary for the Lancashire or any other type of boiler. Steam Mains.—These are of the simplest possible descrip- 
It {is hoped also that the forced draught will obviate any | tion. All the boilers feed into one main header, from which 


SPAN AND GUARD WIRE CONSTRUCTION, FiTZALAN SQUARE, 


truuvie 1rom smoke, of which, as our readers will probably | branches are led to each engine. The steam. and exhaust 
know, there is already sufficient in Sheffield, piping is made of oae lap-welded]steel pipe with flanges 
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was all furnished by the Best Fox Manufacturing Co., o 
Philadelphia. 


screwed on at the ends. All circulating water pipes 
are also of lap-welded steel pipe, the fittings in all cases 
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being of the best quality cast iron. The valves are of Feed Pumps.—There are two vertical duplex feed pumps.. 
the Hopkinson straight way or gate type, and the piping | The diameter of the cylinders is 54in., of the rams 31in., and 
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the stroke is bin. The feed water is heated by exhaust steam 


from the condenser and pump engines, the feed water heater 
having tubes similar to those in the condenser mentioned 
below. The area of the tubes is some five or six times the 
area of the feed pipe. All the feed water, both the condensed 
water and the make up, is led through an Edmiston oil filter, 
in which the water is pumped through a partition of texture 
similar to a Turkish towel, whose function is to absorb the oil. 


Condensing Plant.—' The condenser is a Wheeler Admiralty- 
type surface condenser. It is placed in the engine-room, and 
is seen in our view taken from the temporary end. Its 
heating surface is 1,900 sq. ft. The tubes are of solid drawn 
brass, tinned inside and outside. One end of the tube is 
drawn thick, and has a thread chased on, and this end is 
screwed directly into one of the tube plates, so that it makes 
a permanent joint, and will always remain tight. The other 
end of the tube is secured by means of a ferrule, with corset 
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lace packing, and allows for the necessary expansion and 
contraction. The condenser is mounted upon a combined air 
and circulating pump, both the air and circulating pumps being 
operated by one steam cylinder, and all being on the same 
rod. The cylinder is fitted with a valve motion, enabling it 
to be adjusted to run the fulllength of the stroke under all 
conditions of speed. The following are the diameters :— 
Steam cylinder 14in., water cylinder 16in., air cylinder 16in., 
stroke 16in. All the engines exhaust into one condenser. 
The circulating water is taken from Kelham Goit, adjoining 
the station. 


Engines and Dynamos.—-There are three generating units, 
consisting of Allis horizontal tandem compound engines 
directly coupled to six-polar British Thomson-Houston gene- 
rators of the usual railway type. The engines are of the fol- 
lowing dimensions:—High-pressure cylinder 12in. diameter, 
low-pressure cylinder 22in. diameter, stroke 30in., revolutions 
per minute 135, diameter of crank shaft 121. The generators 
have a rated capacity of 225 kilowatts and generate 500 volts 
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at the average speed. They are compound-wound with a view 
to maintaining the voltage constant within 2 per cent. for all 
loads up to the rated full load at constant speed and with 
fixed brushes. It is not necessary to refer in detail to the 
design of either the engines or dynamos as these have been 
described so frequently in our columns. 


Station Lighting.—The lighting of the station is carried out 
by a continuous current two-pole under-type dynamo giving 
240 amperes at 105 volts with a speed of 300 revolutions per 
minute. This is directly connected to a compound vertical 
engine which has a sensitive governor of the flywheel type. 
The dynamo is shunt wound and is provided with a 50 stop 
field rheostat. When the engine is working at full load, the 
makers promise a combined efficiency of 84 per cent. : 


Switchboard.—The switchboard was in an unfinished state 
at the time of our visit. There were three generator panels 
and four more to come, the usual Board of Trade panel and 
one feeder panel. Automatic cut-outs are fitted on the 
negative side of the generators and on the positive side 
of the feeder circuits. These are of the usual magnetic blow- 
out type, and can be regulated to work at any current from 
500 to 800 amperes. Elliott's registering instruments are 
used on the Board of Trade panel, and Weston illuminated 
dial voltmeters are supported on a bracket on the end gene- 
rator panel. At the back of the board are the British 1 homson- 
Houston Co.’s latest type of magnetic blow-out fuses for 
the voltmeter circuit, which are very compact, as the mag- 
netic blow-out enables a small break to be used. Magnetic 
blow-out lightning arresters are also placed at the back of the 
board. In these the current following from the dynamo travels 
along a carbon rod, on a portion of which the coils of the 
blow-out magnet are shunted. 


Overhead Traveller.—AÀ hand overhead travelling crane, of 
20 tons carrying capacity, spans the engine room. 


Extensions.—A number of additional boilers, of similar type 
to those already erected, are being installed by Messrs. John 
Brown and Co.; and Messrs. Cole, Marchent and Morley have 
received an order for two sets of vertical compound engines. 
These will have 20in. and 40in. diameter cylinders, and 
3ft. Gin. stroke. They will be of the enclosed type and 
arranged to give a normal load of 800 r.g.». when running at 
90 revolutions per minute, with a steam pressure of 150lb. per 
square inch, and a vacuum of 26in. A very massive construc- 
tion has been followed, and special arrangements have been 
made to make the engine and dynamo base plates continuous. 
The engines are arranged to govern within a 2 per cent. 
variation from no load to full load, and to have a steam 
consumption of 14lb. per 1. H. . per hour when working at the 
normal full load. The flywheel is built on the usual English 
plan, with separate boss and separate arms. It is 16ft. 
diameter, and weighs approximately 30 tons. The crankshaft 
bearings are 15in. diameter by 30in. long, the shaft being 
made of special steel, and the bearings being of the swivel 
pattern, so as to allow of them always bedding truly and fairly 
on the shaft. These will be coupled to 500 kilowatt British 
Thomson-Houston 8-polar generators. 


Overhead Construction.— All the materials for the first six 
miles of overhead construction were supplied by the British 
Thomson-Houston Co., the poles and brackets, however, 
coming from Messrs. John Spencer (Limited), and a 
few from Messrs. Macfarlane, of Glasgow. A competition 
had been opened for poles of the most acceptable design, 
and in this Messrs. Macfarlane were successful for the centre 
poles and Messrs. Spencer for the side poles, one of which we 
show by itself in an illustration. Only 39 of the Macfarlane 
poles have been used, however, as these, although more 
pleasing than the centre poles used in most cases, were heavier 
and more costly. Tubular steel poles are used throughout, of 
the three parallel section type, with ornamental cast iron bases. 
Guard wires have had to be used very frequently. In the case 
of the centre poles three guard wires are employed. Two of 
these are fixed on projections clamped on to the brackets, 
similar to those on the side poles in the illustration of Barber- 
road, and the third is at a somewhat higher elevation, and 
halfway between the other two. Two guard wires suffice for 
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the side poles, as seen im the illustration. 


of Fitzalan-square. Hardly less ugly, however, is an enor- 
mous double bracket pole, a small distance away, but not 


An extremely ugly 
construction is necessary in the few cases where both span | 
wires and guard wires are required, as seen in our illustration 


seen in the illustration, employed in order to avoid span wires 


at a busy street corner. 


The trolley wire is throughout of 


hard drawn copper of circular section, 0:325in. diameter. After 


the first six lines of overhead construction had been completed, 
the Corporation decided to continue this part of the work 


themselves, as a permanent staff of linemen is always necessary 


for repairs. This was done by the Corporation itself, who are 
now also carrying out other portions. 


Permanent Way.—Rails weighing 1083lb. per yard run were 


supplied by the Barrow H:ematite Steel Works. They are of 
the usual girder section, but the lip is serrated. The serrations 
have a depth of in., and there are about 20 to the foot. 


drain rails are also cast in crucible steel, and take the place of 
the road rail for a distance of 5ft. in each case. 


Underground Construction.—The cables are of Messrs. 
Callender’s jute and bitumen lead covered and taped type, 
with a specified insulation resistance of 700 megohms per mile. 
When laid and jointed they are guaranteed to withstand a 
pressure of 1,000 volts. They are laid partly in cement- 
lined and partly in cast iron tubes. In the centre of the city 
there are section pillars every quarter of a mile. Lightning 
arresters and circuit breakers have not been inserted in these, 
as is sometimes done. : 


Cars.—Twenty-five double-deck and 12 single-deck cars 
constitute the total equipment at present. These are all 
Milnes bodies mounted on Peckham extra-long four-wheel 
cantilever extension trucks. 

The double-deck cars have each a seating capacity for 22 
passengers inside and 29 on roof seats, and the single-deck 
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LAYING LARGE JUNCTION IN EccLEsALL ROAD. 


This may be excellent for straight runs, but if employed on 
curves is likely to lead to trouble. The rails are double 
bonded with No. 0000 Chicago bonds, and cross bonded about 
every 60ft. The crossings are also bonded. The line is 
standard gauge and two-track throughout, except for a small 
section on the Walkley route. This route has also the 
steepest gradients, the maximum being 1 in 10 for about 800 
yards.  Messrs. Askham Bros. and Wilson were contractors 
ior the points and crossings, drain rails and sole plates. We 
give an illustration of the largest junction, where the Heeley, 
Nether Edge, and Ecclesall routes meet. This junction was 
laid in about a fortnight, under the direction of Mr. C. F. 
Wike, the City surveyor. It includes 86 points and crossings, 
all of which were made to special angles. They are cast in 
crucible steel, and the loose part or tongue is forged. The 


cars a capacity of 28 passenzers. The cars are luxuriously 
finished and upholstered. The interiors are handsomely 
finished in figured oak and ash, and the seats provided 
with cushions upholstered in crimson Utrecht velvet. The 
seat racks are lath and space of contrasting woods nicely 
curved for comfort. The windows are glazed with best British 
plate glass lin. thick, and have figured tapestry blinds inside 
the side windows. Looking glasses are also provided. There 
is a collision fender at each end of car to protect the platforms 
and also a radial spring drawbar with Hughes automatic 
buffer coupling head. 

In addition to the ordinary wheel-brakes, the car is equipped 
with an electro-magnetic brake of the dise type, described in 
Mr. Baylor’s recent Institution Paper (which brake is now 
the standard one of the British Thomson-Houston Co.), a 
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Milnes supplemental slipper brake and a trailing scotch of 
Spencer's patent. The latter is for use on steep gradien's, to 
hold the car at a standstill and as a supplement to the 
magnetie brake to prevent the car from slipping back should 
the current be interrupted for any reason, when the scotches 
wedge themselves under the wheels. The 're-starting of the 


ONE OF THE BOILERS. 


car is also facilitated in such circumstances, for the axles are 
entirely freed from the brake. The scotches are brought into 
position behind the wheels by a handle on the left of the driver, 
through a system of rods and levers. 


THE SrkEPLST Gr ADIENT (FARBER Roan). 


Any of the brakes can be operated from either platform. 
The gear on the car platforms for the wheel and slipper 
brakes consists of a twin spindle arrangement, the wheel 
brake spindle working within the steel tube slipper brake 
spindle. These are fitted with the usual gear pinions, ratchet 
wheels and pawls, the latter being set and released by the 
driver’s foot, and the spindles are connected to levers on the 
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iruck by means of rods and chains, The slipper brake is 
operated by a brass hand wheel keyed to the tube sleeve, and 
the wheel brake is operated by the customary ratchet handle. 

Messrs. Milnes have also under construction two sample 
composite cars, each with three compartments, the two end 
ones being for the use of smokers and the centre for non. 
smokers. Each car will carry 28 passengers, 16 in the centre 
and 6 in each of the end compartments. The smoking 
compartments on one of the cars are provided with sliding 
window frames, but in the other car they are entirely open 
and fenced up on each side with an ornamental wrought iron 
grill. Thirty double-decked cars are also on order from the 
Electrie Railway and Tramway Carriage Works. Half of 
these will be mounted on Brill and half on Peckham trucks. 
They will be fitted with similar brakes to the foregoing. 

The controllers are of the British Thomson-Houston 
Company's B.13 type, with five series positions, four parallel 
positions and seven brake positions. A reversing switch is, 
of eourse, provided, which is locked, except when the controller 
handle is in its ‘‘off’’ position. Single reduction motors of 
the G.E.52 pattern are fitted on the trucks. 

By the courtesy of Mr. G. F. Moller, the resident engineer for 
the British Thomson-Houston Company, we had an opportunity 
of testing the efficiency of the brakes and controller gear, and 
found that all answered admirably. We cannot but think, 
however, that the motor man is given too much choice in the 
way of brakes. Although he may be extremely well drilled, 
he may hesitate a moment too long on an emergency, to 
consider which brake he shall avail himself of. 

Our illustration shows the spacious car shed at the Tinsley 
terminus, built on the site of the old one, and affording 
accommodation for 80 cars. 


Following is a full list of contractors and sub-contractors :— 


British Thomson-Houston Co. Dynamos, switchboard, overhead con- 
struction, electrical equipment of cars, 


E. P. Allis. Coy. cores Engines 
J. Brown and Co Boilers 
T. Scott Anderson . . Lighting set. 


Car bodies and brakes. 

Peckham trucks. 

Condenser, feed water heater and oil 
filter. 


(1. F. Milnes and Có... eines 

R. W. Blackwell and Co. ...... 

Whee'er Condenser and En- 
gineering Co. 


Thwaites Brod. .scccsstesexsesasent Forced draught plant. 

| Callender Co. ..................... Cables. 
J. E. and S. Spencer .:.......... 
A. Masfaclene and 8 Posts, 
Barrow Hæmatite Steel Co. ... Rails. 
Askham Bros. and Wilson Points and crossings, drain rails, &c. 
Elliott Bros e». Switchboard instruments. 
Frank Pearn and Co............. Boiler feed pumps. 
Jos. Booth and Bros............. Overhead travelling crane. 
J. Hopkinson and Co. ......... Valves. 
Best Fox Mfg. Co.( Philadelphia) Steam pipes. 
Cole, Marchent and Morley ... Extension plant (engines). 
Electric Railway and Tram- Car bodies. 


way Carriage Works. 
Our thanks are due to Mr. A. L. C. Fell, the Corporation 
tramways engineer, and to the British Thomson-Houston 


| Company and other contractors for furnishing much of the 


detailed information contained in this article. 

On Friday, last week, the line was inspected and approved 
by Sir Francis Marindin, and on Tuesday last Mr. A. P. Trotter 
expressed his satisfaction with the electrical details. The 
formal opening of the first section will take place on Monday 
next, and on the following day the line will be open to the 
public. Penny and halfpenny fares have been decided upon. 


Traffic on the Chicago Elevated Roads.—All the elevated 
railroads in Chicago are reported to be making marked 
increases in their traffic. The Metropolitan Co. has carried 
2,200,000 more passengers during the first six months of 
1899 than it did in the corresponding period of 1898, a 
gain of about 19 per cent., while for July the increase is 
estimated at about 26 per cent. A noteworthy fact is that 
this line has earned a dividend every month since the new 
company began operating. The South Side line shows a 
gain of 17} per cent. in gross receipts, and all the other lines 


, are said to be making very encouraging progress. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier p'Arsr.] 


Currents Induced. in Moving Eleclrolytes, —R. Blondlot 
communicates an interesting Paper on the E.M.F. produced 
by the displacement of bodies of different conductivities 
within a liquid immersed in a magnetic field. He placed a 
narrow trough with square glass walls between the square 
pole surfaces of a large electromagnet. The bottom of the 
trough was filled with a layer of zinc sulphate solution of 
great density, and above that layer was a layer of low density, 
and hence also of lower conductivity. The ends of the trough 
communicated through tubes closed with parchment paper with 
breakers containing more sulphate solution, into which dipped 
the terminals of a capillary electrometer. On exciting the 
magnet and stirring the liquid at the bottom without disturb- 
ing the surface, an E. M. F. was indicated by the electrometer, 
which disappeared as soon as the stirring ceased or the liquid 
had acquired a uniform density. Its direction also varied 
with the polarity of the magnet. The author points out that 
similar conditions are produced in nature, as for instance at 
the mouths of rivers where the salt and fresh waters mingle. 
A somewhat similar effect may be obtained by filling a wooden 
trough with mercury and stirring up the mercury with a bar 
of coprer. 

R. Bronpiot, Journ. de Phys., July, 1899.] 


— ———————á ——ÀXÓÀ—— rs 


Gaseous Conduction in Incandescent Lamps.—The fact that 
flame gases have considerable electric conductivity leads to the 
inference that the hot gases in the bulb of an incandscent 
lamp may be partly instrumental in conveying the current 
through the lamp. This is made extremely probable by the 
observation that the current can be tapped, so to speak, by 
inserting metallic electrodes in the bulb, which are not in 
contact with each other nor with the filament. Moreover, 
according to Elster and Geitel, the ‘‘ gaseous current“ is 
subject to deflection by & magnet. J. Stark communi- 
cates three Papers on this subject. There is a well- 
marked difference in the behaviour of a glowing carbon 
filament when charged positively and when charged nevatively. 
A negative charge is dissipated more easily than a positive 
one. This explains the difference in the attraction exerted by 
differently-charged bodies upon the glowing filament. It also 
explains the unidirectional character of the tapped current 
tbrough the inserted electrodes. The temperature of the 
filament is about 1,500% . At that temperature the gas still 
acts more as a dielectric than as a conductor ; but at 2,000°C. all 
gases are probably conductors, and then we have practically 
an arc lamp. The gaseous current should be carefully studied 
by incandescent Jamp manufacturers. 


(J. Srank, Wied. Ann., No. 8, 1899.] 


Electrolysis of Platinum Chloride.—ln his work on this 
subject, F. Kohlrausch put forward the supposition that plati- 
num chloride in solution takes the form H,PtClO, and that 
during electrolysis it splits up into the ions H, and PtCl,Q, so 
that the metal would go to the anode. This supposition bas 
since been justified, but it has also been brought into corre- 
lation with the fact that the conductivity of platinum chloride 
solution is increased by exposure to light. W. Dittenberger 
and R. Dietz have endeavoured to throw further light on this 
phenomenon. 'Phey found that the supposed splitting into 
hydrochloric acid and compounds less rich in chlorine is not 
confirmed. It is more probable that hydroplatinochloric 
acid is formed, which possesses a much higher conductivity 
than fresh platinum chloride solution, according to the 
formula 

2H,PtCLO = H,PtCl, + PtCI,O + H,O. 


Stannic chloride also shows an anomalous behaviour of this 
kind, a small amount of tin being conveyed to the anode. 


[DirrgNBERGER and Dietz, Wicd. Ann., No. 8, 1899.] 


Diffraction of Röntgen Rayes.—The ‘interference fringes ”, 
produced by Röntgen rays in Fomm's experiments, and used 
by him for determining the wave-length of Röntgen rays, are, 
according to H. Haga and C. II. Wind, nothing but a hitherto 
unknown optical illusion. That they are not diffraction 
fringes is shown by an experiment with a tapering slit, which 
showed two fringes representing Fomm's ** first minimum." 
The fringes ran along inside the two edges of the image of 
the slit, but always kept parallel to them, instead of diverging 
from them in the narrower portions. They eventually 
crossed. The illusion is produced along the edges of.the 
penumbra, The edge of the geometrical image appears 
brighter where the penumbra begins, and, of course, darker 
on the negative. Hence the dark fringe. This reasoning, of 
course, does not explain away Fomm's systems of fringes, but 
they are doubtful in any case. It is interesting to note that 
the authors do not reject the possibility of Röntgen rays 
producing diffraction phenomena, and they describe, in fact, a 
curious periodic broadening of a tapering slit image, which 
would indicate a spectrum consisting of several bands in the 
very extreme ultra-violet. But the wave length guessed at is 
only some tenths of a pn, or 3,000 times shorter than that of 
ordinary light. 

[Haca and wnn, Wicd. Ann., No. 8, 1899.] 
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WIRELESS TELEGRAPHY DURING THE NAYAL 
 MANCEUVYRES. 


We have already referred briefly to the trials of Mr. 
Marconi’s wireless telegraph apparatus at the naval manceuvres, 
and we have now received a letter from Mr. Marconi himself, 
giving us some interesting additional information, and 
directing our attention to the significance of the experi- 
ments from a theoretical point of view. The maximum 
distance to which service messages were sent was 60 sea miles, 
and this was obtained with apparatus similar to that which 
has been in use for some time past at South Foreland, the 
vertical wires being 150ft. and 128ft. long. Mr. Marconi 
points out that it would geometrically be necessary to have 
poles 700ft. high at each end, in order that a line between 
their summits should clear the curved surface of the earth. 
The greatest height employed above the level of the sea, 
however, did not exceed 170ft., so that the Hertz waves, if it 
was really Hertz waves that passed, had either to go over a 
dome of water 530ft. higher than the top of the masts, or to 
pass through it. This thickness of water, Mr. Marconi 
considers, would probably be much more opaque than Dover 
cliff. Non-oflicial messages were obtained up to 74 sea miles 
in one stretch, which Mr. Marconi considers to be an 
undoubted record for electric waves. 

The following detailed particulars of the trials are given 
in an article by Commander E. P. Statham, R.N., in the 
Navy and Army Jllustrated :—When the Reserve Fleet first 
assembled at Torbay, the ‘Juno’ was sent out day by day to 
communicate at various distances with the flag-ship; and 
the range was speedily increased to over 30 miles, ultimately 
reaching something like 50 miles. At Milford Haven the 
‘Europa’ was fitted out, the first step being the securing to 
the main topmast head of a hastily-prepared spar, carrying a 
small gaff or sprit, to which was attached the receiver, the 
wire from it being brought down to the starboard side of the 
quarter-deck through an insulator, and into a roomy deck- 
house on the lower after-bridge which contained the various 
instruments. 

When hostilities commenced the Europa; was the lead- 
ing ship of a squadron of seven cruisers despatched to look 
for the convoy at the rendezvous. The ‘Juno’ was detached 
to act as a link when necessary, and to scout for the enemy, 
and the flag-ship, of course, remained with the slower battle 
squadron. The Europa’ was in direct communication with 
the flagship long after leaving Milford Haven, the gap between 
reaching 30 or 40 miles before she lost touch, steaming ahead 
at a fast speed. 

Reaching the convoy at four o'clock one afternoon, and 


leaving it and the other cruisers in charge of the senior 
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captain, the ‘Europa’ hastened back towards another 
rendezvous, where the admiral had intended remaining until 
he should hear whether the enemy had found and captured 
the convoy. But scarcely had she got well ahead of the slow 
ships when the ‘Juno’ called her up, and announced the 
admiral coming on to meet the convoy. The ‘Juno’ was at 
this time fully 60 miles distant from the Europa. 

* Now imagine," says Commander Statham, “a chain of 
vessels, 60 miles apart; only five would be necessary to 
communicate some vital piece of intelligence from a distance 
of 300 miles, receive in return their instructions, and act 
immediately, all in the course of half-an-hour or less. This 
is possible already. Doubtless a vast deal more will be done 
in a year or two, or less; and meanwhile the authorities 
should be making all necessary arrangements for the universal 
application of wireless telegraphy in the navy. The outfit is 
not expensive; £120 would probably fit up any ship, and it is 
sure to become cheaper in time.“ 


ELECTRICITY WORKS ACCOUNTS. 


— — f 
Glasgow Municipal Electric Supply Works. 

It is very gratifying to note the excellent progress which 
continues to characterise the Glasgow municipal electric light 
undertaking. Not only has the output shown a considerable 
increase, but both the revenue and the costs per unit have 
been sensibly reduced. During the year the authorised 
capital has been increased by £500,000, while the total amount 
borrowed has reached £880,000, of which £8,000 has been 
repaid. In our table the capital expenditure is given less the 
depreciation charge, which has been at the rate of 1 per cent. 
on „lands and buildings" in use, at 74 per cent. on 
„machinery and plant" in operation, at 20 per cent. on 
accumulators and at 10 per cent. per annum on the cost of 
the two battery stations in use. Apart from these depreciation 
charges written off the capital expenditure, there is a total 
sum to the joint credit of the sinking and reserve funds of 
£15,729, representing £7:92 per kilowatt of plant capacity. 

An interesting result of the year’s working is the remark- 
ably large number of units (42) sold per 8 c.p. lamp capacity 
of generating plant. Of course, the batteries installed have 
an additional total discharge rate of 480 kilowatts, yet the 
above figure for the ratio of the output to the generating 
plant capacity is, we believe, the highest we have come across. 
The load-factor was only 5:28 per cent. 

In the course of the year, 421 additional consumers were 
secured, and the equivalent lamp connections rose some 57 
per cent. The increase in the output was from 2,114,036 to 
2,824,850 units sold, or 88:6 per cent. 

In consequence of the reduced second charge in the tariff, 
viz., from 4d. to 2d., which was made last year, the revenue 
per unit has dropped from 8:9d. to 35d. It will also be 
remembered that the price paid for public lighting was reduced 
from £26 to £18 perlamp. Asa result the total revenue has 
fallen from 4:13d. to 3-75d. per unit sold. During the current 
year, and taking effect from June 1st last, the tariff is to 
remain as last year with the exception that to all consumers 
supplied at 250 volts the second rate is to be 14d. instead of 
2d., thus :— | 

1.— Under the maximum demand system 6d. for first hour 
and thereafter 24d. per unit for 100 volt supply, 2d. for 200 
volt supply, and 14d. for 250 volt supply. 


| Total max. 


2.— Under the fixed charge system, 4s. 6d. per 8 c. p. (82 
watt) lamp fixed (or its equivalent at £7. Os. Sd. per kilowatt) for 
100 volt supply; 4s. 4d. per 8 c.p. lamp fixed (or £6. 15s. 5d. 
per kilowatt) for 200 volt supply; and 4s. per 8 c.p. lamp 
fixed (or £6. 5s. Od. per kilowatt) for 250 volt supply; spread 
uniformly over the 12 months, and all consumption to be 
charged in addition at 14d. per unit. 

8.—All consumers who take a supply for the equivalent of 
five hours or 1:ore per day for 865 days per annum to be 
charged throughout at the rates of 21d. per unit for 100 volt 
supply, 2d. for 200 volt and 14d. per unit for 250 volt supply. 

Although the costs show a reduction of O:11d. per unit we 
think there is still room for a further reduction at the output. 
We should like to see the total costs 0:2d. per unit lower than 
they actually are. Wages at the station, among the generating 
charges, appear somewhat high at the output. The workiog 
profit for the year was £20,128 or 7:68 per cent. of the mean 
capital, as compared with £17,471 representing 10:6 per cent. 
in 1897-8; £7,521 was set aside to meet the depreciation 
charge and £7,446 was paid as interest. After a further 
payment of £8,220 to the sinking fund, the balance of £1,941, 
representing the net profit, was carried to the reserve fund. 

Below we give a few interesting figures respecting the 
undertaking from March 1, 1892 to May 31, 1899. 


Tunbridge Wells Municipal Electric Supply Works. 


Situated in a locality where, in consequence of the cost ot 
transport, coal is dear, and suffering, apparently, also from 
the effects of a water supply which for steam raising purposes 
is bad, the results which have attended the municipal electric 
supply undertaking at Tunbridge Wells are highly creditable. 

We learn from the engineer’s report that difficulties have 
been met with in connection with the boilers, arising 
apparently from the bad quality of the water that has to be 
used, and that as a consequence of the coal strike and the use 
of coke these troubles have been accentuated, while the 
carriage of coal represents a proportion of no less than 
11s. 9d. per ton. In view of these conditions it is very satis- 
factory to find the costs coming out to no more than 25d. 
per unit at the output of 384,709 units sold. Generating and 
works costs are also, at their respective figures, quite satis- 
factory. Among the generating costs, station wages and 
repairs and maintenance are unusually low. 

During the year just passed 119 additional consumers and 
the equivalent of 5,956 8 c.p. lamps were connected to the 
mains, thus raising the total equivalent 8 c.p. lamp con- 
nections to 24,000. The output shows an equally satisfactory 
increase—from 258,611 to 334,709 units sold, or 29:4 per cent. 

After paying £890 interest the working profit has enabled 
£883 to be paid out of it for the redemption of loans, and 
there is a total balance, together with that of the preceding 
year brought forward, of £1,430, which has been appropriated 
as follows :—£266 to capital account, being amount charged 
in error and now transferred, £196 goes towards new lamps, 
necessitated by re-raising of pressure, and £598 towards 
demand indicators; £900 has been voted in aid of the rates, 
leaving £2,469 surplus. 

There are at present three Willans engines coupled to 
Kapp 80-kilowatt alternators, one 30-kilowatt Willans 
—Kapp set, and one 400-kilowatt Ferranti steam alter- 
nator. It is proposed to install another Ferranti alternator of 
400-kilowatt capacity, for which it will be necessary to enlarge 
both the engine and boiler rooms, the latter to admit of two 
additional boilers. 


; ; Deprecia- | Trans- - 

Year Capital Units Sold for No. of „ ' Interest | 

ending | expendi- sold. public public gend ed. Revenue. pa penal a Td n, 5 = bei Balan ve. 

May 51. ture. Total. lamps. lamps. ii quA Mure VVV loans. N 5 

| Kw. | and plant. fund. fund. 

1893 | £96,697 | 287,712 25,494 71 790 £7,784 £5,416 £1,329 | £2,013 £800 | s | —£1,774 
1894 116,585 | 702,248 159,070 102 1,684 18,016 9,592 93 , 3,438 1,200 se — 607 
1895 131,766 | 901,287 186,925 105 2,090 21,197 11,987 5,152 4,255 1,530 | ss | - 1,527 
1896 131,962 | 1,090,959 | 204,353 112 2,658 25,862 11,590 6,329 4,246 1,316 " 4 2,381 
1897 141,651 | 1.497,842 ! 210,424 112 5,506 50,475 12,476 10,706 4,500 1,466 Sa | + 1,527 
1898 188,034 | 2,114,056 | 228,154 119 ; 56,561 18,890 | 8,945 4,814 1,557 £2,175 " 
1899 339,785 | 2,824,550 | 258,334 221 6,114 44,141 24,013 | 7,521 7,446 5,220 1,941 
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—! — CLASCOW. TUNBRIDCE WELLS. 
orked. b. ess EE E asgow Corporation. Tunbridge Wells Corporation. 
Date of Commencement of Supply. ..... . .. . .. | March, 1892. 1895. [and house transformers. 
System of Suppli) «ᷓ e . . . 9- wire continuous- current, with batteries. Alternate- current transformer sub- stations 
Chie / seo pa ĩ ͤͤK SSMO E s ES W. A. Chamen. H. L. P. Boot. 
YEAR ENDED MAY 31, 1898. MAY 31, 1899. MAR. 21, 1898. MAR. 31, 1889. 
QU TIBS— 
Units generated .................. ——— ——— M 2,619,019 5,401,731 320,605 466,901 
„ BOLD (rorA. )) --. . . . . . . . . . . . . . . . . ͥ 2,114,036 2,824,350 208,641 334, 709 
„ Bold to consumers. pascua de asia ees 1,885,902 2,566,016 194.763 219,627 
» sold for public lighting, «6. c o iere UHR 228,134 258,334 63,878 85,082 
„ used on works. . . . . . — 55,276 67,435 | 6,543 7,585 
UNITS SOLD PER 8 C.P. LAMP CAPACITY ............... 32 42˙0 237 16:0 
Maximum supply demanded ............. — d 4,800 kilowatts 6,114 kilowatts 247 kilowatts 319 kilowatts 
Number of public lampse.................. UTERE 119 227 50 arcs, 100 glow* J Equiv. of 1,813 8 c.p. 
Number of consumers. . .... .... . . ariii 1,437 1,858 300 419 
Connections to mains in 8-c.p. lama? 122,000 191,062 18,044 24,000 
CAPACITY OF PLANT IN 8-C.P. LAMPS ....... —— 65,400 67,200 
CAPACITY OF PLANT IN KILOWATTA............... ,090 2,150 
Per kilowatt Per kilowatt Per kilow Per kil 
CAPITAL— . To apad. | Tob | capacity. denen eee, Tow 
AU 5 (TOTAL) . . . . . . . C C | £200,000 £957 {£700,000 | £325 £40,000 £59°7 
Loan (including Debenture charges). ee e ede |) 200000 95˙7 700,000 325 40,000 59°7 
sar ed (TOTAL) ......- . .. . .. . . .... . .. | 160,000 76:6 330,000 153 40,000 597 
Loan (including Debenture charges) T 160.000 16:6 330,000 153 40,000 59°7 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ... sii 40,000 191 370,000 172 nil ao 
Share (unissued) ) — . = s ces i ips E 
Share (uncalled) .............. C = a = A n 
Loan (including Debentures) ........ ........ esse] 40,000 191 370,000 172 nil ps 
amend ted 5 — 1 Tre — À 6.300 301 8,000 3:72 uk d 
DEPRECIATION FUND .......... pc ME 10,254 490 | 15,729 732 pim kis 
EXPENDED (TOTAL) ͥ 7 )ꝛʒꝛ EU 188,034 90:3 339.7832 | 158 37,818 56:4 
Lands and building . n 51,2933 24.5 77,6067 | 36l 6,689 9:99 
Plane . VVV e 53,6614 257 80,3454 37˙3 18,2750 27:3 
ADiirinn scans . wm) 82,9652 39˙7 181,655 84:5 11,713 17:5 
Miscellaneous eee 115 0:055 1774 0:082 1,141 1:70 
BALANCE OF CAPITAL ACCOUNT... . e - 28,0349 -134 - 9,783? -455 | 6,2754 | —179 4 2,182 +326 
— Total. Per unit sold. Per unit sold. Total. Per unit sold. Total Per unit sold. 
MET E iner | 41300. 37b0d. || £5,822 5400d. | £7,381 5:290d. 
inel from supply E 4 . 34,218 5°890d. ó'539d. 4,746 4:400d. ,907 4 2354. 
i Meters, N 5 eneessii teste o en PERRA = = ae 170 0:158d 209 0150d, 
i public lighting . .. 2,082 0°236d. 0:213d. 879 1:816d. 1,252 0:884d. 
$i sale of lamps, KC. ................. — — — — — — 8 0:006d. 
miscellaneous sources . = — — 26 0:024d. 25 0:018d. . 
EXPENDITURE OUT OF REVENUE— 
TOTAL COS T8... . . . . . . . . . . . . . | £18,890 2:150d. | £24,013 2:040d. £2,772 2:570d. E 484 2:498d. 
WORKS COSTS ................. e E —— 13,715 1:560d. : 1:453d. 2,151 2:000d. 1:630d. 
Generation of electricity ) se e itas 9,349 l'060d. 13,141 Ilid., 2,025 I's80d. ns 1:498d. 
55 (including cartage, &.) e 5,946 0 448d. 6,401 0:544d. 1,386 d 290d. 1,551 0:969d. 
Oil, waste, water, stores e 515 0:058d. 701 0:0604. 114 0°105d. 109 0-078. 
Wages at station ..... F ee 2,540 0:288d. 35,384 0:288d. 447 0°415d. 501 0°359d, 
Repairs and maintenance at station ....... —À 2,348 9:267d. 2,656 0:226d. 78 0:0724d. 122 0:0874. 
Distribution of electricity j F 70 O od. 2,916 Od. ð U*tD5d. 10 0*007d. 
W NB ores erai d Ya e Euh EN dE Noa 0 — — T, l = = — — 
F w 2 ont | 29/9: | 079. | "SABIO. 059d; ( 5 | 0-005d. 10 | 090078. 
Public lighting eee. SON ME " 1,990 |  Q226d. 1,143 0-097d. 1/1 90 0 H. 7 1 
Attendan e 4 a uris aon Seir : 78 0:072d. : i 
e i d } 1,990 | 02261 | 1,145 000974. 427 00414. 60^ 0-434. 
MANAGEMENT AND PROPERTY CHARGES............... 5,170 0:588d. 6,913 0:587d. 621 0 578d. 1,201 0:861d. 
„ ——— —— —— m —. — — — — — — — 
Rent, rales, tacee— t „%t„é 2,048 0 301d. 4,029 0:35 1d. 127 0'118d. 218 0: 153d. 
Management . . sees . 25.28 0-287d. 2,734 0: 237d. 494 0: 450d 988 0 708d. 
Salaries ...........e.. P 1 0 "m 1,516 0:172d. | 1, 158 0:098d. 551 0°326d 813 0:583d. 
Stationery, & .lt . e 315 0:036 1. 460 0:0404. 34 0°032d 45 0°032d. 
Establishment charge .ͥ 697 0 079d. 1,160 0:099d. 29 0:027d 39 0:038d. 
Lew charges, KC. ............ eere . — | — — — 80^ 0:074d 911 0:068d. 
to mean to mean to meau 
FINANCIAL RESULTS— Total. 0 exp'nded Total. 5 — nded 
WORKING PROFIT FOR YEAR ............. ni aids £17,471 10 6%, £20,128 7637 £3,050 £3,895 1137 
Sum carried to Depreciation Fund .......... —€— 8,945 7,521 285% — — € 
Sum carried to Reserve or Sinking Fund ......... 3,712 2 257 5,161 195% 672 833 241% 
Net interest on loans (incl. Debenture charges) ... 4,814 2:927, 7,446 2:82% 743 890 2:58% 
BALANCE FROM LAST ACCOUNT 0.. — — — — 1,628 2.258 6:547 
bn AVAILABLE FQR DISTRIBUTION, 40. iussi — — — — 3,2390 4,4307 | 1287 
GEDINARY DIVIDEND PAID Visa dux Edd Esa vuv RO MS: — — — — — = = 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 52% 5447, 476% 47127 
Expenditure per kilowatt capacity .............. Via ý £9. Os. 10d. £11. 3s. 2d. £7. 18s. 5d £5. 4s. Od. 
REVENUE PER KILOWATT CAPACITY T. e £17. 78. 10d. £20. 10s. 5d. £16. 12s. 5d. Ell. Os. 2d. 
Expenditure per 8-0. lamp capacity ........... . 58. 94d. 78. 11d. 58. 1d. 3s. Ad. 
REVENUE PER 8-0.P, LAMP CAPACITY ........ sei urs lis. 14d. 13s. 1id. 10s. 71d. 78. 01d. 
RE chis PER 8-C.P. LAMP CONNECTED ............... 58. 11d 8. Tid. 6s. bid. 6s. 1id. 
Price charged for lighting, per unit ..... (oe raid SNR es 6d. to 24d 6d. to 13d. 6d. to 4d 6d. to 3d.9 
Price charged for power, per unit. 6 : : : 4d. rad 
Price charged for publio e, eer eremo eio £18 per lamp. — 2:534. per unit. — 


TUNBRIDGE WELLS8.—REMARKS—* 16 c.p. average. a Over-expended. b Includes insurance £34, stock management 
expenses £23, and fees for valuation £22. c Out of which £900 is contributed to general distri-t rate. d Includes £1,614 on 
public lamps. e Includes £1,952 on public lamps. 7 Includes £27 to carbons and £17 to globes, fittings, repairs, etc. 

Maximum demand system on two hour scale. A Includes £37 to carbons and £22 on globes, fittings and repairs. i] ncludes 
psurance £82, stock expenses £21. j Appropriated thus— £900 in ald of rates, £266 to oapital account and £795 to new lamps 
on alteration of pressure and to indicators, fixing, eto., leaving £2,469 surplus. 


GLASGOW.—KEMARKS—a Alter de- 
ducting depreciation. b Over-expended. 
c On the maximum demand system, 6d. 
for first hour, 21d. after. d On the maxi - 
mum ey pra system with one hour 
gcale (see N 


666 


THE ELECTRICIAN, SEPTEMBER 1, 1899. 


The Electrician. 


The Oldest Eleetrieal Journal (established as a weekly Journal 1861—1878) 


Published every Friday, Price Sixpence; Post Free, Sixpence-Halfpenny. 
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ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS. By J. 
ELTON YOUNG, M.I.E.E. Price 10s. 6d., post free; abroad 11s. 

THE STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING. By 
Messrs. H. K. C. FISHER and J. C. H. DARBY. Price 6s. net; abroad, 6s. 8d. 
BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH. Edited 
by C. E. 8. PHILLIPS. With an introduction on the history of Crookes Tube and 

Röntgen Ray work, and a chapter giving Practical Hints“ on the subject. 

THE POTENTIOMETER AND ITS ADJUNCTS. By W. C. FISHER. 
Price 6s., post free. 

LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS. By F. C 
RAPHAEL. Price 6s., post free. 

MOTIVE POWER AND GEARING. By E. TaEMLETT CARTER. Price 
128. 6d., post free. 

SUBMARINE GABLE LAYING AND REPAIRING. By H. D. WILKIN- 
SON. Price 12s, 6d., post free, 

ELECTRICAL LABORATORY NOTES AND FORMS (Elementary and 
Advanced) Arranged by Dr. J. A. FLEMING, M.A., F.R.8. Printed particulars 
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ELECTROMAGNETIC THEORY. By OLIVXR Heavisipe. Vol. I. Price 
12s. 6d., post free 13s. Vol. II. Now y. Price 12s. 6d. ; post free, 13s. 
THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND 

PRACUIC By Dr. J. A. FLEMING. VOL. I.—THE INDUCTION OF 
ELECTRIC CURRENTS. NEW EbITION. Price 12s. 6d., post free. VOL. II.— 
THE UTILISATION OF INDUCED CURRENTS. Price 128. 6d., post free. 

ELECTRIC LAMPS AND ELECTRIC LIGHTING. By Prof. J. A. 

«. FLEMING, M. A., D. Sc., F.R.S. 98 original illustrations, price 7s. 6d. 

MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prof. 
J. A. EWING, M.A. Price 10s. 6d., post free. Also in German, 8s. 6d. post free. 

ELECTRIC MOTIVE POWER. By A. T. SNELL. 10s. 6d. post free. 

THE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretical 
and Practical), By Dr. GEORGE GORE. Price 10s. 6d., post free. 

ELECTRO-CHEMISTRY. By Dr. Grorck Gore. Price Qs., post free. 

PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E. KENNELLY 
and H. D. WILKINSON. Price 6s. 6d., post free. 

DRUM ARMATURES AND COMMUTATORS (Theory and Practice). By 
F. M. WEYMOUTH. Price 7s. 6d. post free. 

THE INCANDESCENT LAMP AND ITS MANUFACTURE. By GILBERT 
S. RAM. Price 7s. 6d., post free. 


A POCKET BOOK OF ELECTRICAL ENGINEERING TORK UL. By 
W. GEIPEL and H. M. KILGOUR. Price 7s. 6d. net, post free 75. 9d., abroad 8s. ; 
large-paper edition, 12s. 6d., post free. New edition in the press. 

"THE ELECTRICIAN” PRIMERS. In Two Vols. Paper covers, 2s., 
post free 28. 2d. each; strong cloth 2s. 6d., post free 2s, 9d. each. Single 

rimers 3d., post free 34d. 

WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPACE WITHOUT WIRES 
BY ELECTRIC WAVES. By Dr. O. J. LopOE. Enlarged Edition. Price 28. 6d. net. 

A DIGEST OF THE LAW OF ELECTRIC LIGHTING, TRACTION, &c. 

A. C. CURTIS-HAYWARD, B.A. Price 3s. 6d., post free. 

THE MANUFACTURE OF ELECTRIC LIGHT CARBONS. A Practical 
Guide to the Establishment of a Carbon Manufactory. Price 18. 6d., post free. 

"HE STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS. 
Edited by W. W. BEAUMONT. Price 8s. 6d., post free. 
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* ELECTRICIAN” SERIES FORTHCOMING BOOKS. 


THE TELEPHONE.—By Dane SmoLam and F. C. RAPHARL, 


PRIMARY BATTERIES.—A work on this subject will shortly be published 
bringing the theory and practice of the Primary Battety up to date, 
The book will be fully illustrated. 

SECONDARY BATTERIES.—By E. J. Wape. Fully illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators, 

“THE ELECTRICIAN" WIREMAN'8 POCKET-BOOK.—Edited by F. C. 
RaPHAEL. “The Electrician " Company will shortly publish a valuable 
pocket-book for the use of those engaged in wiring work, both external 
&nd internal. 


THE ELECTRIC ARC.—By Mrs. AYRTON, This work will shortly be 
published, and will contain an historical sketch of the early experi- 
ments on the electric arc, as well as the important resulta of recent 
research. 


CARBONS FOR ALL ELECTRICAL PURPOSES.—By Francis JEHL. A work 
will shortly be published dealing fully with the manufacture of 
carbons for all electrical purposes. e book will illustrate the 
machinery and apparatus used in carbon manufacture on the Continent, 
and in America, and will give the latest practice in this important 
subject. 


SPECIAL NOTICE. 


NOW READY.—Vol. XLII. of ‘Tae ErzcTRICIAW" bound in 
strong cloth. Price 17s. 6d., post free 18s. 6d. Also ready, Cases for 
binding. Price 28., by post 28. 3d. 


A complete set of the Second Series of Tas ELECTRICIAN," can now be 
supplied. These sets are very scarce, and early application should be made, 


COMPULSORY LICENCES UNDER THE PATENT 
ACTS. 


Compulsory licences granted by order of the Board of Trade 
for the use of patented inventions are the subject of a treatise 
by Mr. J. W. Gonpow, which is reviewed in another column. 
Two years ago, if anyone had mentioned the fact that a power 
existed to compel patentees to grant licences against their 
will, he would have been answered with a smile; yes, i 
exists, no doubt, nominally, but the power has never 
been exercised, and may be treated as a dead letter. 
This statement, which had an appearance of truth for 
nearly 15 years after the passing of the Act of 1883, which 
clothed the Board of Trade with this novel power, was proved 
last year to be inaccurate. The power was not dead, but only 
dormant; and now not only shows signs of vitality, but is 
likely to exercise a very important influence upon future 
dealings with patents. As to the reason of this suspended 
animation during so long a period, we may observe that the 
22nd section of the Act of 1888, which deals with compulsory 
licences, only applies to patents granted after that date, and 
consequently for some years it was hardly likely to be called 
into operation. This delay may have engendered ſorgetfulness, 
and a doubt as to the principles which would guide the Board 
in its decisions may further account for a prolonged period of 
neglect. 

It has been often said, not without some show of reason, 
that our law favours foreign patentees at the expense 
of our home manufacturers, and it is suggested that, like 
many foreign countries, we should insist on the invention 
being worked in this country within a certain time after the 
patent is granted. We agree that it ought not to be possible 
for a foreigner to use his English patent for the purpose of 
preventing competition with his foreign trade. Although this 
has no doubt actually been done in some cases, it is open to 
serious doubt whether such a practice has ever been strictly 
legal, and the power to compel the grant of licences now 
affords an efficient remedy against such improper user. We, 
therefore, distinctly prefer the native products of ns 
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Statute Book to any hard and fast foreign rule as to a period 
within which the patent must be worked. Why should a 
patentee who for the first five years, or even ten years, of his 
term has difficulty in keeping his head above water, be 
swamped by the requirement of starting factories in every 
country where he holds a patent? On the other band, if the 
condition of working within the State which grants the patent 
does not necessitate this—and we know that in many cases it 
does not—then the condition is of little value. But as regards 
our English practice, it must be remembered that no patent 
is valid if it is at variance with the Statute of Monopolies, 
which, although passed in the reign of James I., still 
remains the corner stone of our patent law. This statute, 
after a sweeping prohibition of all monopolies, excepts 
only letters patent granted for a limited period for “ the 
sole working or making of any manner of new manu- 
facture within this realm to the first and true inventors, 
. so that they be not contrary to law, nor mis- 
chievous to the State, by raising of the prices of commodities 
at home, or hurt of trade, or generally inconvenient.” This 
seems to us to be a very clear statement of what a patent 
ought to be, and we do not know that we could at the 
present day express it more aptly. How essential to the 
whole matter the words we have marked in italics were 
deemed to be, is evidenced by the fact that, as regards foreign 
inventions, the practice has been to grant the patent to the 
man who introduces the invention into England, whether 
he be or not the real inventor, and even adversely to the 
latter. Clearly, therefore, the merit was deemed to be the 
introduction into this realm of a new manufacture. The 
patent was intended to encourage British trade, not merely to 
reward inventive ability, and certainly not to provide a means 
of keeping any manufacture out of the country, or to hinder 
anyone from introducing any other invention. The legitimate 
object of a patent seems to be to secure that no one should be 
allowed to use the invention during the protected period 
without paying reasonable toll to the patentee, but that 
subject to this condition all should be free to use it; the more 
freely the better for the interésts of the community—perhaps, 
also, of the patentee, though he may be slow to see it. 
Whether, amidst the cloud of judicial decisions which 
enshrouds our patent law, the views above expressed will ever 
take full effect in our Courts without further legislation we 
cannot say, but arguments in this sense have been success- 
fully presented to the Board of Trade upon applications for 
compulsory licences. The powers of the Board are 
exercisable when, by reason of the default of the 
patentees to grant licenses on reasonable terms, (a) The 
patent is not being worked in the United Kingdom; 
(b) the reasonable requirements of the public with respect to 
the invention cannot be supplied; or (c) any person is 
prevented from working or using to the best advantage an 
invention of which he is possessed. We might summarise these 
grounds by saying that the Board can interfere wherever the 
patent is used obstructively to the trade of the country, whether 
by setting up a foreign monopoly or otherwise; in fact,in any case 
which our ancestors in 1624 would have considered ** mischievous 
to the State." It certainly seems high time that some heroic 
remedy, such as this jurisdiction of the Board of Trade, should 
be called into operation when the rights of a patentee are laid 
down, as was done by a judge of the High Court in a recent 
case, in the following terms: ‘‘ The patentee has the sole right 
of using and selling the articles, and he may prevent anybody 
from dealing with them at all. Inasmuch as he has this 
right, he has the right to do the lesser thing; that is to say, to 
impose his own conditions. It does not matter how unreason- 


is free to take it or leave it as he likes. 


able or how absurd the conditions are, . . . . the purchaser 
If he takes it he 
must be bound by the conditions." | 

Happily, neither this decision nor any other decision of our 
Courts is binding on the Board of Trade in exercising the 
discretion vested in it by section 22 of the Act of 1883. The 
Board, under that section, ** may order the patentee to grant 
licences on such terms as to the amount of royalties, security 
for payment or otherwise, as the Board, having regard to the 
circumstances of the case, may deem just." Experience seems 
to show that the Board, in estimating what is just, will be 
guided by its own unfettered judgment of what was intended 
by the Statute of Monopolies rather than the exalted opinion 
which has grown up in modern times about the rights of 
patentees. 

The practice in applications for compulsory licences has, 
unfortunately so far proved expensive. But lavish expendi- 
ture over patent disputes is no new invention. We fear our 
law courts are past praying for in this respect ; but, possibly, 
when the practice at the Board of Trade has become more 
settled, the oracle may reach inspiration in an atmosphere 
less highly charged with costly talent. The decisions of the 
Board are at present also a little too oracular. We should 
like to have full inspection of the works, which hitherto have 
been only partially displayed to public view. The arguments 
in favour and in opposition to the petition for a compuleory 
licence are addressed, not to any permanent officer of the 
Board of Trade, but to a Referee, who is a practising barrister, 
appointed by the Board to hear the case, and who reports to 
the Board. The decision whether a licence is to be granted or 
not rests with the Board, or, presumably, with the Secretary 
who signs the order, but who does not hear the arguments 
and gives no reasons for his decision. This is unsatisfactory 
and inconvenient, not only as savouring too much of a secret 
tribunal, but because it affords no guidance for future cases, 
and leaves the public to guess at the principles upon which 
the Board acts. We hope that in this respect experience may 
demonstrate to the Board that there is no necessity for con- 
tinuing this reticence. 

It will be seen that the reason for this somewhat anomalous 
jurisdiction being vested in the Board of Trade is founded 
on the suggestion that the ordinary channels of justice are in 
some way inadequate for the particular case to be dealt with. 
This may incidentally give rise to a somewhat curious consti- 
tutional question, which is & little emphasized by what we 
have said about the secrecy of the proceedings. The full title 
of the Board is ** A Committee of Privy Council appointed for 
the Consideration of Matters relating to Trade and Foreign 
Plantations.” There was once another Committee of the 
Privy Council, to whom the good men of 1624 did 
not accord the same cordial goodwill which our Board of 
Trade now enjoys. This Committee, under the dreaded title 
of the Star Chamber, claimed to exercise jurisdiction on 
much the same grounds as we have just stated. Absit omen. 
But, after all, Englishmen are practical people. We do not, 
like our friends across the Channel, chauge the names of our 
streets for fear they should remind us of an unpopular form 
of government. We know what we want, and if we succeed 
in getting it we shall not trouble our heads over much about 
any historical parallel, however odious it may be. 


Conduit Traction in Berlin—Mr. J. H. West informs us 
that the Berlin conduit line, illustrated on page 628 of 
Mr. Greatorex’s article in our last issue, was abandoned 
some considerable time ago, as it did not give satisfactory 
results. T * 
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Electromagnetic Theory. Vol. II. By OLIVER HEAVISIDE, 
(London : The Electrician Printing and Publishing Company (Limited). 
1899). 12s. 6d. 


Mr. Oliver Heaviside’s latest volume comes as a welcome 
addition to his “ Electrical Papers," and to the first volume 
of his “ Electromagnetic Theory.” The chief investigations 
in the present work refer to the propagation of electrical 
waves along wires. This subject Mr. Heaviside has made 
so particularly his own, that those who would learn something 
of it are practically compelled to turn to his writings. There 
is nowhere else to go. Some, perhaps, will complain that his 
writings are hard to read. Then let them find the informa- 
tion in other books (if they can) or work out the results in 
simpler form for themselves. The subject is one of practical 
interest, for it includes the whole problem of the transmission 
of signals by telegraph and telephone. 

The first volume of “Electromagnetic Theory” is 
largely descriptive of the results of the application of 
mathematical analysis to Maxwell's theory of the electro- 
magnetic field, and is a very valuable contribution to 
electrical literature ; for it expresses, for the most part in 
plain English phrases, the meaning and force of the results 
obtained by analysis, and puts within the grasp of the common 
man (if he only realised it) a mass of knowledge previously 
available to mathematicians alone. Every student of the first 
volume must have felt anxious to learn something of the 
methods employed in obtaining many of the results; the 
second volume provides him in part with an opportunity. The 
Bubject, if it is to be followed out in detail, must be treated 
mathematically, but in this volume Mr. Heaviside has certainly 
done his best to simplify the mathematics and to render the 
analysis as short and as direct as possible.* The methods 
employed are not always those of ordinary mathematical 
treatises, and this circumstance may perhaps be a stumbling 
block to some students. But a little practice will enable the 
reader to follow Mr. Heaviside in his analysis; he will then 
be led by paths, sometimes startlingly direct, to the solutions 
of many problems. Any close study of this second volume 
will compel the reader to turn back many times to the 
^ Electrical Papers and to the first volume, to clear up 
difficulties, and thus will demand some time and perseverance. 
His reward will be nothing less than a real opening of his eyes 
to see simplicity where before he perhaps imagined that all was 
hopeless complexity. The wider his acquaintance with 
electrical literature the more ready will he be to acknowledge 
that the years spent in patient and thorough investigation 
of Maxwell’s theory, with few of the aids enjoyed by many 
mathematicians, have given the author a knowledge of the 
subject in some respects, perhaps, unique. Mr. Heaviside 
has, in all probability, large reserves of information not yet 
made public ; it is, therefore, to be hoped that no long 
ou will elapse before the publication of some more of his 
wor 

The first chapter of the present volume (Chapter V.) is 
mainly occupied with a discussion on the age of the earth, as 
deduced from observations on the thermal state and qualities 
of the earth. Every problem in the conduction of heat has 
its analogue in the diffusion of electric current in conductors, 
and hence the mathematical treatment is not devoid of elec- 
trical interest. The great interest in the problem arises, 
however, from the fact that, be the data as inexact as they 
may, it 1s possible to form any estimate at all of the time 
which has elapsed since the earth was at white heat, and 
had, in consequence, no living creatures upon it. We are 
brought by mathematical analysis to the irresistible con- 
clusion that, within a finite time, there has been in operation 


* The reader should, however, be on his guard, for Mr. Heaviside uses a 
unit of current and in consequence a unit of resistance differing from the 
units in common use which were employed in his Electrical Papers”; the 
unwary may suffer severely from Ar. 


some Agency of which a purely dynamical theory is unable 
to offer any account.* 

The electrical investigations begin with Chapter VI., where 
Mr. Heaviside deals with the problem of the diffusion of an 
electric charge along a cable for which the assumption i: 
made that the self. induction and the leakage conductance 
are negligible. 'The ordinary solutions for the diffusion ot 
the charge and the current, resulting from a steady or an 
impulsive action applied to one end of a cable of infinite 
length, are obtained very easily by Mr. Heaviside's methods, 
A very little acquaintance will make pil = (zt) -5 quite familiar 
to the reader, and then its application to the solution of 
problems will seem both easy and natural; here p stands for 
d/dt and 1 for that function of t which is zero till t is zero, 
and then is unity ever after. The method of ‘resistance 
operators is applied to obtain the solutions in those cases 
in which any arrangement of resistances, inductances, or 
capacities is inserted between the source of electrical 
energy and the end of the actual cable. When the cable 
is only of finite length the problem is rather more complex, 
but Mr. Heaviside is equal to the occasion, and gives (5282) 
an expansion theorem, by which he obtains with singular 
directness the Fourier expressions for the voltage resulting at 
any place and time in a finite cable of which some point is 
made to assume any given potential. By aid of the theorem 
the labour of finding a Fourier series for ah arbitrary fanction 
is avoided, and the result is arrived at almost as soon as the 
problem is stated. Though the theorem itself is derivable in 
a simple manner from the properties of partial fractions, no 
proof of it is given, nor is any reference given to any book 
where a proof may be found. There is much of great mathe- 
matical interest in this chapter, but the electrician will feel a 
little impatient on account of the unreality of the problem. 
When once he knows that real circuits are to be dealt with in 
the next chapter, he will with difficulty bring himself to the 
study of so dead and mythical a thing as a circuit with no self- 
induction. 

In Chapter VII. we come to something real—the great 
problem of the propagation of electromagnetic waves slong a 
circuit formed of two parallel wires. This is not an easy 
problem, but it is one of the greatest practical interest and 
importance. The four characteristics of such a circuit are: 
R the resistance, L the inductance (self-induction), K the 
leakage conductance, and S the permittance (electrostatic 
capacity), all per unit of length. If such a circuit be initially 
free from current and voltage and a disturbance be suddenly 
introduced at any point, a wave will travel along the circuit, 
the front of the wave advancing with the finite velocity 
(8) . By the geometrical necessity of the relation between 
L and § this velocity is constant for any given medium 
between the wires; it is simply the velocity of light through 
that medium. On the other hand, according to the diffusion 
theory, the sudden application of electromotive force at one 
end of a cable will instantaneously give a signal at the other 
end if an infinitely sensitive instrument be there to detect it ; 
there is thus acute disagreement between the results of the 
two theories. So much the worse for the diffusion theory. 
It is the impossible assumption that L can be made zero 
without making § infinite, which leads to the discrepancy. 

The two fundamental Properties of the wave front are its con- 
stant velocity v = (LS) 5, and its constant attenuation ; thus if 
the voltage in the wave front is V when the wave front is 
crossing any point, then when the wave has moved on for a 
time t, À a distance æ, the voltage in the wave front has 


sunk to Ve ^ = Ve~ I" when p= 3L*5 + s Now for any given 


28 
medium between the wires the value of K/S is constant; the 


value of this constant can, however, be reduced by increasing 
the specific resistance and the specific inductive capacity of 
the medium, By making § small (this does not alter K/25) 


Lord Kelvin's words may be quoted here:—' Mathematics and dynamics 
fail us when we contemplate the earth fitted for life, but lifeless, and try 
to imagine the commencement of life upon it. This certainly did not take 
place by any action of chemistry, or electricity, or crystalline grouping of 
molecules under the influence of force, or by any possible kind of fortuitous 
concourse of atoms. We must pause, face to face with the mystery and 
miracle of the creation of living creatures." —PAil. Mag., Jan., 1899, p. 89 
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we of necessity make L large, and thus diminish the term 
R/2L; if, moreover, thick copper wires are used, R is made 
gmall, and a further reduction in p results. Hence to transmit 
waves with little attenuation use thick wires and place them 
well apart in & highly insulating medium, so that the induc- 
tance may be large and the permittance and the leakage small. 
Mr. Heaviside does not give, in his Electromagnetic 
Theory," a direct investigation of the value of the atten- 
uasting factor.“ The very instructive proof given in his 
„Electrical Papers” (Vol. IL, p. 146) throws such a flood of 
light upon the attenuation and distortion of waves that 
a brief description of the method may well find a place 
here. 

Suppose that the two lines of a circuit are formed of a 
large number of perfectly conducting portions AB, A'D', 
BC, B'C’.... each 1/» units in length. Let resistances R/2n 
be inserted at B, C, ... B', C'... and let B, C, .. be joined to 
B', C'. .., the corresponding points on the second wire by 
bridges each of conductance K/n. A wave starting from A 
goes on without loss till it reaches B, when one portion is 
transmitted past the obstacle and another portion is reflected ; 
part of the energy of the wave is dissipated as heat in the 
bridging wire. The transmitted wave goes on without loss to 
C when the process is repeated, and the same thing occurs at 
all the other points. By bringing A, B, C...infinitely close 
together a continuous distribution of resistance and leakage is 
arrived at; in the limit the wave attenuator is found to be 


6. This simple method makes it plain how distortion of 
signals comes about. For when the potential of A is suddenly 
raised and t hen immediately reduced again to zero, a thin wave 
will travel to B. But the wave will not remain thin, for the 
multitude of partial reflections and transmissions which octur 
at B, C... will give rise to a confused disturbance travelling 
in the wake of the wave. In the case of a continuous 
circuit the ratio of the total disturbance contained in this tail 
to the disturbance in the head of the wave is easily found to 
ot R K : ‘ 
be e 1, where o L 28 thus c is a measure of the 
ari By the relation between L and S we can write 
>l K i: . 

p "c £) c (8 3I We now 8ee that, since R is 
finite, the sharpness of the signals will be improved by giving 
Ka finite value, or in other words making the circuit slightly 
leaky. But this sharpness will be gained at the expense of 
the size of the signals, for p will thereby be increased. The 
proper balancing of R, 8, L and K against each other, so as to 
give the most advantageous ratio of p to o is the real difficulty 
of the telephone problem. But there is one course in which 
we are always safe; make R small and L large and thus 
diminish both the attenuation and the distortion. There is 
one important case in which no tail follows the wave and 
where signals are transmitted with attenuation, but without 
distortion, viz., when R/L — K / S. This condition of the circuit 
Mr. Heaviside calls '*distortionless." This case is of great 
theoretical interest, for it is a valuable aid in forming clear 
ideas on the subject; but its practical importance is small, 
for with the values of R and L which obtain in actual 
cables the attenuation becomes prohibitive. 

By the aid of these elementary principles a great deal can 
be learned about the transmission of signals without any 
analysis more difficult than that involved in the solution of 
dF/dr=aF, where a is a constant; Mr. Heaviside gives some 
good diagrams illustrating these principles. The exact form 
of the tail following a wave can only be learned by mathe- 
matical analysis. The result, stated by the author in 
1887, and proved by him a little later, involves Bessel 
functions, and cannot be exhibited in an elementary manner. 
Since 1887 other mathematicians have found the solution, 
but Mr, Heaviside has the credit of being its first discoverer. 
In this chapter will be found the full mathematical 
apparatus required in making the detailed calculations 
necessary for finding the form of the waves due to any kind 
of voltage impressed at the end of the circuit. The theory of 


* In " Electromagnetic Theory,” Vol. I., p. 385, he is within sight of a 
Yery simple proof, but he does not give it. 


the new American plan of applying a sinusoidal voltage for 
just half a period, can be worked out by the methods given 
here. The formulm appear, however, to be complicated; but 
it is just possible that they can be reduced to simple forms. 

The very simple account of the reflection of waves at the ends 
of wires will be read with interest by all who desire to know 
something of the behaviour of electrical waves on the Marconi 
vertical transmitting wires. 

A book full, as this is, of new methods and results brings the 
reviewer a difficult task, for it is impossible to give any real 
idea of it in a short article. The book itself must be studied. 
The student who is genuinely interested will not fail to write 
to Mr. Heaviside for help in difticulties ; he will thus join that 
band of students to whom the author is continually giving 
the greatest encouragement and help. It was in the hope of 
writing some word which, perhaps, might lead to an increase 
in the number of serious students of Mr. Heaviside’s work, 
that I undertook to write this review, The future will bring 
that increase; I should be glad to think that I had contributed 
to it. G. F. C. SEARLE. 


Compulsory Licences under the Patent Acts. By J. W. GORDON 
(Barrister-at-Law). (London : Stevens and Sons, 1899), 


Mr. Gordon gives us this book as a supplement to his 
“ Monopolies by Patents,” published about two years ago. 
The Patent Act of 1888, in Section 22, gave the Board of 
Trade the novel power of ordering patentees to grant compul- 
sory licences under certain cases included within pretty broad 
limits, so that a wide discretion was thereby vested in the Board ; 
but until quite recently there was no experience as to how that 
discretion would be exercised since no one had been found 
with sufficient courage to gain such experience at his own 
expense. If, therefore, Mr. Gordon had carried out what he 
tells us was his first intention, and dealt exhaustively with the 
subject in his earlier work, he would have laboured under the 
disadvantage of having no actual practice under the section to 
refer to. Further than this, he would have found few readers 
for this part of the subject, as most people would have skipped 
the chapter as being one of merely academic interest. 
The position has since become greatly changed, and 
has enabled the author to set out several petitions 
that have been presented to the Board of Trade within 
the last two years together with the proceedings thereon and 
in some cases the terms of the order made by the Board. 
Now that the operation of the section has become an active 
reality there must be many persons anxious to know whether 
and on what terms they are likely to get a compulsory licence 
from the Board of Trade where a patentee has proved imprac- 
ticable. Mr. Gordon’s book, which is an excellent one both 
in form and matter, ought therefore to be cordially welcomed. 
The precedents which he has to build upon are still 
few in number, and consequently his views of the general 
policy of the Board of Trade must needs be to some 
extent prophetic ; but his is prophecy guided by a thorough 
grasp of his subject and an intimate knowledge of the views 
of all those who have had most to do with moulding the 
practice, so far as it has gone at present. The method he has 
adopted of arranging the list of cases quoted in the work, 
with columns for the date and subject, is an agreeable novelty, 
which the comparatively small number of cases to be dealt 
with has enabled him to indulge in; but in works on most 
legal subjects space would forbid such a luxury. 

The case of a patentee who has granted an exclusive 
licence appears at first sight to present some difficulty. Can 
he be ordered to grant a new licence in violation of his 
express covenant that he will not do so? The Board of 
Trade answers this question in the affirmative, but gives the 
exclusive licencee a right of audience, so that he may urge 
anything he has to say against a further licence being granted. 
This view may prove very awkward for a patentee who has 
entered into such a covenant, and may, therefore, become 
liable in damages if he obeys the order of the Board of Trade. 
On the other hand, he must be taken to have entered into the 
covenant at his peril, knowing his liability to the jurisdiction 
of the Board, and a contrary ruling would have given an easy 
means of evading the jurisdiction altogether. 
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The reader who studies Mr. Gordon’s views upon our patent 
law and its objects, as compared with some of its actual achieve- 
ments in practice, will wonder what a long-suffering public 
has been doing all this time. He will recognise that, after 
all, the law was really instituted for the benefit of the public, 
not, as he had been sometimes led to believe, as spoil for the 
patentee, We fully concur in the belief that it would not be 
for the publie weal to deal illiberally with inventors. This 
may be taken as an axiom, but it must be tempered by other 
rules not less important. The maxim, salus populi suprema 
ler, is older than the British Constitution, and fundamental to 
alllaw. It still remains of universal application to all the 
world, not excepting patentees. 
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ELECTAICAL ENGINEERING IN SWITZERLAND. 
(FROM OUR SPECIAL CORRESPONDENT.) 
(Continued from page 627.) 

ZURICH. 

MESSRS. ESCHER, WYSS AND COS WORKS.* 


These works are interesting for two reasons. In the first 
place they are one of the largest mechanical engineering 
works in Switzerland ; and, secondly, they were one of the first 
works to be driven with three-phase current, for they have 
been running for five years. The works are situated in the so- 
called industry quarter of Zürich, and are directly connected 
by standard-gauge lines to the N.E. railway of Switzer- 
land. Special care has been taken in the design of the 
works to facilitate the work of loading aud unloading goods, 
and an extensive network of narrow-gauge rails connects the 
different shops. 

The main workshop is a square building divided into six 
large bays 43ſt. wide, and six smaller ones 13ft. wide. It has 
a brick wall and iron roof and is particularly well lit, there 
being in addition to several windows in the walls 35,000 sq. ft. 
of sky-light on the roof, representing 32 per cent. of the 
. whole floor space. At night arc lamps are employed to 
light the shops, and there is a portable incandescent lamp for 
each machine tool. All the cranes, of which there are two or 
three in each bay, are electrically driven, a 20 H. p. induction 
motor drives the line of counter-shafting in each bay, and some 
of the larger machine tools have each their own motor, usually 
driving them through worm gearing. One large lathe requires 
an 8u.p. motor. The majority of the motors are fitted with 
water starting resistances in their rotor circuits; the smaller 
motors, however, are started directly by switching on, no 
resistances being found necessary. A number of portable 
motor-driven drills are employed about the works, and there 
is also a compressed air main to which portable machine 
tools can be connected at various points. The pumps for 
this are motor-driven, however. The other parts of the factory 
are proportionately large. The foundry, for instance, is a 
building occupying 295ft. by 164ft. of floor space, and provided 
with three cupolas of different sizes (the largest of which 
will melt 7 tons of iron per hour), seven cranes of 5, 10 and 
20 tons carrying capacity, and an electric elevator for the 
pigs and coke. The foundry is also unu3ually light. Two 
separate shops are devoted to ship-building, and there is a 
long boiler shop and a large forge with 24 furnaces, the blast 
of which is driven by a 36 n.r. motor. The boiler shop has 
three electric cranes, a hydraulic riveting machine, and a 
bending machine for cold shects up to over an inch in thick- 
ness. The cranes in all tho shops are fitted with three motors, 
one for each motion. Although the firm of Escher, Wyss 
and Co. is best known in this country for its turbines, its 
work is by no means confined to such machines. A large 
number of the steamers plying on the Swiss lakes have been 
made in this factory, steam engines are made there, especially 
those of the Corliss type, and there is a large output in paper 
making and ice machines. 
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fixed for September 4.—[Ep. E.] 
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It will have been gathered, from the foregoing description of 
the works, that they use a large amount of power. About 
400 n.r. is necessary to drive them, and this is transmitted 
from the Zufikon-Bremgarten works, 12 miles distant. At 
somewhat over half-a-mile above Zufikon the Reuss makes a 
loop, so that two points 1,200 yards apart along the river can 
be joined by a tunnel 320 yards long, between the end of 
which and the lower point of the river there is a fall of 
17ft. Gin. The average flow of water being some 55,000 gallons 
per sec, 1,300 to 1,400 H.. can be utilised. The four 325 n.r. 
double reaction vertical shaft turbines erected there were 
described in an Institution Paper read by Mr. A. Steiger.* 
Directly coupled to the turbine shafts are three-phase 
dynamos, with rotating 52-pole field-magnets and stationary 
78-coil armatures. They generate current directly at 
5,000 volts phase pressure and 50 «^ per second. 
The electrical plant at the power station, as well as 
at the works, is of the Oerlikon Co.’s manufacture. Besides 
supplying current to Messrs. Escher, Wyss and Co.’s works, 
the Zufikon-Bremgarten plant delivers some 80 n.r. to the 
Wohlen central station, in the opposite direction to Zurich, 
and 250 R. p. to Messrs. Maggi and Co.’s corn mill in Zürich. 
At Wohlen, part of the power is transformed down to 120 volts 
pressure (three-phase) by stationary transformers, and supplied 
for driving motors; and the remainder is utilised at its full 
pressure to drive a synchronous motor, directly coupled to 
two continuous-current dynamos, which charge two 71. cell 
batteries, and deliver current for public and private lighting, on 
a three-wire system, to a small overhead network on the zame 
poles as the lighting notwork. The chief reason for the 
batteries is that the Zufikon works are, under the terms of 
their concession, obliged to deliver to the parish of Wohlen a 
certain amount of power, continuously during the 24 hours, at 
a specially cheap price, and the local authorities in Switzer- 
land resemble ours in this country in making the most of a 
good bargain, At Messrs. Maggi’s mill the pressare is reduced 
to 200 volts, and power at the lower pressure is supplied to 
five motors each driving & countershaft in a separate room. 

The line from the power house to Zürich is overhead and 
passes over the Uetliberg. On its way it is often subjected to 
the adverse action of lightning, and at the time of my visit the 
transformers at Messrs. Escher, Wyss were under repair, à 
flash of lightning having been the last straw after a lengthy 
period of over-loading. At these works there is a regular 
power-house in a building by itself, containing the trans- 
formers and the reserve plant. The high-pressure switch, of 
bare metal and moderately accessible reminds the visitor that 
no British Board of Trade regulations for extra high- pressures 
are enforced in Switzerland. He will be frequently reminded 
of the fact during his tour of inspection. The low-pressare 
side of the transformers is connected to a switchboard whence 
it is distributed to the various shops. The reserve plant can 
be paralleled on to the same ’bus bars. It consists of two three- 
phase low-pressure generators (200 volts each phase), witha fixed 
channel-wound armature and a 24-pole rotating field. These 
are driven at 250 revolutions per minute by belting from a 
Corliss-Frickard triple-expansion engine of the firm's own 
make, running at 85 revolutions per minute. There is a 
clutch enabling either machine to be disconnected from the 
driving pulley. In addition, a three-phase motor is directly 
coupled to two Manchester type continuous-current machines 
for lighting the factory. A large synchronous motor, with 
amicable designs on the power-factor, completes the power- 
house equipment. 

The aggregate horse-power of the motors distributed about 
the works is 800, and 180 arc lamps and 800 incandescent 
lamps are required for lighting. 


THE ZURICH POLYTECHNIC. 


There is a great deal to learn at the Zürich Polytechnic, 
but, in order to learn it all, four years of hard?study must be 
spent, during which the hours are longer and the vacations 
shorter than in similar institutions in England. I was unable 


* See The Electrician, Vol. XXXVII, p. 183. 
+ The visit of the Institution of Electrical Engineers is fixed for Sept. 6th, 
—[Ed. E.] | RT 
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to devote so much time to my visit, so I went straight to the 
physical laboratory, which is in & separate building, and 
underwent a course of a half-hour's cramming in the hands of 
Prof. Weber. The professor was kind enough to show me 
over his laboratories, and to point out the instruments and 
machines of which he is most proud. A very large number of 
dynamos and motors of all classes, ancient and modern, are 
provided for testing purposes, and several of them are fitted with 
Joubert contact makers. There is also a eufficiency of trans- 
mission and absorption dynamometers, and among the latter 
may be mentioned a magnetic one on the Foucault brake 
principle. It is unnecessary to enumerate the various instru- 
ments, as Continental and English practice in this respect 
does not differ. One of the things that was noticeable, how- 
ever, was that the secondary batteries are distributed in the 
various laboratories and corridors, instead of being grouped in 
one room. I unconsciously compared the terminal board for 
the various circuits to an intricate mercury-trough connecting 
box in Exhibition-road, which taught me to be callous to the 
most complicated diagram of connections. Although the 
latter may be more useful than Prof. Weber’s, from an 
educational point of view, the life of the cells and the 
laboratory assistants will probably be greater with the Ziirich 
terminal board. I was surprised that the terminals were not 
covered in, however. 

Noteworthy is the large number of rooms for private 
experimental work. A cellar 20 metres below ground is even 
provided, not for refractory students, but for those who wish 
to be removed as far as possible from temperature variations. 
A piece of apparatus of extreme interest is an artificial 
cable formed of incandescent lamps in series, to each 
of which a condenser is shunted. There are 300 of 
these lamps in series, the total resistance being 860,000 
ohms, and the total capacity 618 microfarads. When 
an electromotive force is applied to one end of this artificial 
cable, a time of 6:2 seconds elapses before this can be detected 
at the other end, and the variable period lasts some 250 
seconds. ‘The apparatus affords an excellent opportunity for 
the study of the effect of distributed capacity, leakage and 
inductance in a cable, for not only can the capacity be varied 
at will, but inductive and non-inductive faults can be added 
at each of the 800 junctions, and inductances can also be 
inserted along the whole line of the cable itself. 


THE TELEPIIONE SYSTEM.* 


Compared with what we are accustomed to in England, the 
telephone service in Switzerland is bad. Conversation through 
the telephone is indistinct, cross-talk as loud as the voice of 
one’s correspondent is not unknown, and disturbing noises 
during the conversation are the rule rather than the exception. 
My experience may have been worse than the average, but it 
certainly led me to this opinion. The reason is evident. 
Single-wire circuits are employed on nearly all the local lines. 
Only a few lines in Zürich, and the trunk wires, have 
metallic circuits. Inter-urban conversation between sub- 
scribers is at times extremely indistinct,—sometimes almost 
inaudible. This attenuation in the volume of the sound may 
be caused by the two translations which are necessary. The 
induction noises one hears when conversing over the trunk 


lines are probably due to the fact that the system of revolving. 


the lines has not been resorted to extensively. The system 
has one favourable feature, however; it is cheap. The 
subscription is £4 for the first year, £2. 16s. for the second 


year, and £1. 12s, for the third and succeeding years, with, in- 


all cases, a supplementary charge of id. per local conversation. 
The trunk tolls are 2:9d. for 81 miles and under, 4:9d. up to 
62 miles, and 7:8d. for greater distances—in all cases for a 
three minutes’ conversation. In Ziirich there are about 5,000 
subscribers, the majority being on single-wire circuits. The 
underground two-wire system is gradually to replace the 
overhead in this town, however, and a conduit 6ft. high is 
already being built for the accommodation of paper-insulated 
cables. Seventy-one trunk lines radiate from Zürich. 
Usually one line suffices amply for each inter-urban con- 


* The visit of the Institution of Electrical Engineers to tke Zürich 
Telephone Exchange is fixed for Sept. 5th.—[Hp. E.] 


nection, but between Ziirich and Basle, and between Ziirich 
and Winterthur, there are six respectively. 

The local switch room was put into operation last year, 
immediately after the old one had been destroyed by fire. 
Fortunately the fire did not spread to this new room whose 
equipment was at the time almost completed. The cause of 
the fire was, it will be remembered, contact of a telephone 
line with a trolley wire. In spite of the cheapness of the 
service, or, perhaps, in consequence of the toll system of 
charging and the frequent difficulty in conversing, each 
subscriber, makes less use of his instrument than in England. 
Thus there is one operator’s position per every 150 subscribers 
instead of per 50 or 66 subscribers as in this country. The 
board is on the Western Electric Co.’s branching system, with 
pilot lamps, and a solid back microphone suspended in front 
of each operator as in the customary American practice. Each 
operator has 10 pairs of cords and plugs for local service, and 
12 for trunk service. 

The trunk switch room is beneath the local switch room, 
and the arrangements are simple compared with those in use 
in England, owing to the fact that there can be direct 
connection between the local and trunk board without 
the interposition of the trunk junction board rendered 
necessary in England by the ownership of the trunk 
and local lines being different. As the conditions .cannot 
be compared, it will be of little interest to give a detailed 
description and diagrams of the trunk board connections. 
I may mention, however, a device, due to the late Dr. 
Wietlisbach, by means of which the connection of the ring-off 
indicator in bridge with the translator is avoided, by making 
the translator itself act asa sort of relay. This is the only 
complication to an otherwise simple board. The results 
hardly appear to justify the additional contacts and expense it 
must entail. The iron circuit of the translator is interrupted 
in one place and a light armature is put there. When this 
armature is at rest it touches a contact and closes the circuit 
of a permanent current relay, so that the secondary contacts 
of this relay are apart. As soon, however, as the magneto 
ring-off is received, the armature of the translator vibrates 
rapidly, the relay circuit is no longer continuously closed, and 
the relay armature being released closes another local cireuit in 
which is the ring off indicator. The translators and relays 
are on a board by themselves, and the trunk lines are not 
connected to the switchboard at all, only the corresponding 
terminals of the local side of the translator. 


THE SIHL ELECTRICITY WORKS. 


These are situated near Hiitten, on the Sihl, no very great 
distance from Ziirich, and furnish power to a number of 
villages and townships lying between the Sihl and the Lake 
of Zürich. A description of these works appeared in The 
Electrician of December 31, 1897. | 

LUCERNE. 
THE RATHAUSEN WORKS.* 


This is another example of electrical power transmission 
and distribution on a fairly large scale and over an extensive 
area. The power-house is situated at Rathausen, on the 
Reuss, at a distance of about 8 miles from Lucerne, and, as 
seen in the accompanying diagram (kindly given me by the 
engineer-in-charge), power is transmitted in all directions. 
From Rathausen to Hochdorf the distance is 7:5 miles, to 
Kriens 4:8 miles, and the length of line to the wharf in 
Lucerne, including a considerable détour, is 5*7 miles. The 
sizes of the transformer stations are marked in the diagram in 
kilowatts, and the other numbers represent the horse power and 
positions of the larger motors and the number and diameter 
of the wires between the various points. The aggregate 
horse-power of the motors connected is 1,598, there being 62 
motors in all. The two phase system is employed, with three 
conductors, the common return being of considerably larger 
size in every case. The total length of pole-line—for, as usual, 
the wires are overhead—is nearly 20 miles. Power is trans- 
mitted from Rathausen at 8,000 volts, and distributed from 


* The visit of the Institution of Electrical Engineers to these works is 
fixed for Sept. 6th or 7th.— [Ep. E.] 
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transformer sub-stations (placed in iron towers or in buildings) 
at 250 volts for power and 125 volts for light. In Lucerne itself, 
however, the high pressure of 3,000 volts is not admitted, so 
& 200 kilowatt 2:1 transformer station is placed at Eichhof to 
reduce the pressure to 1,500 volts for underground distribu- 
tion. In Lucerne, power will be supplied to the new tramways, 
and the power contracted for, for this purpose, at present 
supplies light to some of the consumers of the municipal 
electric lighting works. Otherwise the Rathausen works are 
allowed to supply power only, and not light, within Lucerne 
. itself. In Kriens, however, the Rathausen company carry out 
the incandescent street lighting. 
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Diagram of High-pressure Network, fed from the Rathausen Works. 


e Transformer Stations. 
(a) Eichhof (Lucerne). (c) Railway Station (Lucerne). 
(5) Reekenbuhl (Lucerne). (d) Wharf (Lucerne). 


The fall available at the works varies from 13ft. Gin. to 
15ſt. 10in., with the season of the year, and the flow of water 
from 5,500 to 7,000 gallons per second. There are five 
900 n.r. vertical shaft reaction turbines made by Bell and Co., 
of Kriens, near Lucerne, directly coupled to Brown umbrella 
type two-phase alternators, which generate current at 9,900 
volts. The speed is 60 revolutions per minute. A steam 
reserve unit consists of a Sulzer tandem engine of 850 K. p., 
running at 120 revolutions per minute, directly coupled 
to & Drown dynamo, whose field magnets rotate around 
a central stationary armature. The switchboard has a 
device, which Messrs. Brown, Boveri and Co. appear to 
have been very fond of at one time, but which, I believe, they 
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have now discontinued. In parallel with the station volt- 
meter is a relay with two contacts. If the pressure is too 
low, the relay closes the circuit of & green incandescent lamp, 
and if too high a red lamp is lighted. At the eame time a 
bell rings, until the pressure has been properly adjusted, so that 
the armature of the relay assumes its midway position. The 
relay appears rather sluggish in leaving the contacts, and it 
being out of reach, I have noticed that the switchboard atten- 
dant is usually provided with a stick to help it back. No doubt 
a couple of wooden wedges will soon be found more practical. 
In one point the switchboard differs from the usual Swiss 
practice, viz., the back of the board was wired with insulated 
cable. The dynamo voltmeters and registering voltmeters on 
each phase are hot-wire instruments, connected, as usual, to 
the secondaries of little transformers. There are separate 
panels for light and power circuits. 

Each dynamo has its own lightning protectors, and, of course, 
each line as well. The lines are brought to the summit ofa 
tower, and are then led down within to the basement below 
the switchboard, whence they are distributed to the proper 
panels. 


LUCERNE MUNICIPAL ELECTRIC LIGHTING 
WORKS. 


The single-phase generating station for the electric lighting 
of Lucerne can boast of being the first electric lighting station 
in Switzerland, and one of the first in the world, to be built on 
the alternate current transformer system. It has been 
running since the year 1885, and in the power-house are still 
to be seen the original Ganz alternators with which it was 
equipped. There are still some 20 or 30 transformers with 
ring-shaped cores, which have been in constant use for the 
last 12 years ; although not precisely of the original Gaulard 
and Gibbs type, they bear a distinct resemblance to it. Another 
interesting point about the station is that the transformers are 
all home-made, it being found that this gives useful occupa- 
tion for the wiremen in their spare time, and that the 
apparatus manufactured proves quite satisfactory. 

The power-house is situated on the River Emme at Doren- 
berg, near the Littau railway station, and about 24 miles from 
Lucerne, where a fall of 43ft. is available. A single vertical 
shaft turbine, by Messrs. Bell and Co., of Kriens, drives, 
through bevel gearing, a counter shaft, which runs the whole 
length of the machine room. The dynamo shafts of the 
three old Ganz dynamos are at right angles to this counter- 
shaft, and driven from it through bevel gearing. These 
dynamos are only used occasionally, for each of the old 
machines has now its own little eccentricities which militate 
against satisfactory paralleling. The load is usually taken, 
therefore, by a large Brown umbrella type vertical shaft dynamo 
directly coupled to a Bell pressure turbine running at 120 
revolutions per minute. To complete the picture, imagine two 
horizontal steam engines of different patterns, and about 
10 years old, one connected by a belt and the other by ropes 
to the far end of the long counter-shaft, the transformer manu- 
facture going on briskly in the engine room, and the red and 
green lamp arrangements on the switchboards, similiar to the 
Rathausen works, with its bell and teasing stick almost con- 
tinuously in operation. 

Single-phase current is generated at 2,300 volts, the odd 
800 volts being allowed for fall of pressure on the line. Three 
pairs of cables on ordinary insulators, and provided with the 
usual horn lightning protectors and occasional guard nets 
convey the current to Lucerne. These were formerly 
connected one pair to each machine, but now all three 
are put in parallel. In the town, distribution is now 
on the sub-station system, the transformers being mostly 
placed in convenient iron towers as is customary in 
Switzerland. There are, in all, 32 of these transformer 
stations, each with its own secondary network, and the 
maximum number of transformers in any station is 13. 
The total lamp connection is equivalent to 18,000 10-watt 
lamps, and there are also 60 motors up to a maximum 
of 7 k. p. connected to the mains. Larger motors are 
supplied by the Rathausen Company. The pressure for 
incandescent lamps is 120 volts, and the arc lamps for the 
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street lighting are connected 10 in series from a special 
300-volt transformer. The tariff is mostly a simple contract 
rate of so much per 10 c.p. lamp per year, this sum varying 
from £1. 4s. to 11s. 3d., according to the situation of the lamp. 
It is only fair to mention that it was not the town itself that 
was so enterprising as to build an electric lighting station 
14 years ago. The works were started by the brothers Troller, 
mill owners near Lucerne, and it is only a few years ago that 
the municipality took them over. 


LUCERNE TRAMWAYS.* 


The tramways in Lucerne are not yet in operation, but a 
fairly extensive system is under construction and projected. 
Those lines marked ** Existing Electric Trams’’ in the map 
are at present completed only so far as the permanent way is 
concerned, the overhead construction is not yet finished, and 
the erection of the power house is in its early stages. One 
line, dotted in the map, has not yet been proceeded with, as 
there are several difficulties in the way which have not yet 
been settled. At the point D in the map a wooden bridge 
exists which is not strong enough to take the load of the 
tramway, and at C there is a level crossing at a point 
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Map of Lucerne Tramways. 


where the railway makes a curve of 800ft. radius just in 
front of the entrance to a tunnel. At this latter point 
there are two difficulties. First, owing to the curve, one 
of the rails of the railway line is raised much higher than the 
other; and, secondly, the combination of curve and tunnel 
places the train and tramway out of sight of one another at 
a very short distance. From A to B in the map three rails 
have been laid, as the tramway is of metre gauge, and there is 
goods traffic from the railway over the same track, which 
necessitates normal gauge as well. Two feeders of 4 sq. in. 
section run to the trolley line from the power house to the 
corner of Pilatus-strasse and Bahnhof-strasse, and one rail 
feeder of the same section to the same point. Another rail 
feeder runs parallel to this for a certain distance, and then 
branches off to the point shown in the chain-dotted line. At 
this point, and at the other points marked with crosses, there 
are section switches through which the trolley line is fed. 
The rails have the Phenix profile, and weigh 100lb. per yard 
run, the whole track weighing 225lb. per yard. ‘The rails 
are in 40ft. lengths, and are doubly bonded with 9mm. 
Chicago bonds, with cross bonds every 20ft. Span wires are 


* The visit of the Institution of Electrical Engineers to these works is 
fixed for Sept. 5th or 6th. —[Ep. E.] 
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employed in most cases, fastened to Mannesmann tubular 
steel posts, and here and there side poles are used. 

As mentioned above, the building of the power station has 
not made much je gress, none of the electrical equipment 
having arrived at the time of my visit. Power is brought 
from the Rathausen works and will be transformed to 550 
volts continuous current by two motor generators. Before 
reaching the motor generators, however, it is transformed 
from 3,000 to 2,000 volts, which is the pressure of the municipal 
supply, so that the latter can be used asa reserve if required, and 
also so that when all the energy for the tramways is not needed, 
part of it can be used on the town lighting network. For 
this supply the Rathausen Company is paid £7. 4s. per horse 
power per year. It is proposed eventually to build a steam- 
driven works next to the power station which will serve as an 
extension for the lighting and as a reserve for the tramways, 
but the details of this scheme have not yet been worked out. 


THE STANSSTAD-ENGELBERG,* STANSSTAD -STANS, 
STANSERHORN AND BURGENSTOCK RAILWAYS. 


Of these railways, on the side of the lake opposite Lucerne, 
the three-phase Stansstad-Engelberg line is undoubtedly the 
most interesting, representing as it does modern Swiss three- 
phase railway practice in all its details. It was fully described 
and illustrated in The Electrician of January 27th last. The 
other three lines are of much earlier construction. They are 
all supplied, not merely from a single power house, but from 
the same turbine, which utilises the power of the river Aa at 
Buochs, where that river flows into the Lake of Lucerne. 
The 150 m.p. turbine drives three generators, one for each 
line of railway. A 80 m.r. generator at 700 volts supplies 
current for the Bürgenstock funicular, the Stansstad-Stans 
line requires a 50 m.r. machine at 600 volts, and a 1,600 volt 
100 kilowatt Thury continuous current dynamo, running at 
850 revolutions, and with independent excitation, provides for 
the Stanserhorn funicular railway. The electrical equipment is 
by the Compagnie de l'Industrie Electrique of Geneva. 

The Stanserhorn railway is divided into three independent 
funicular lines, which have an average gradient of 35 per cent., 
rising 4,600ft. in a distance of 2} miles. Each section is 
driven by a 44-kilowatt motor running at 475 revolutions 
per minute, and is furnished with a steam reserve. The 
length of the sections are 1,700, 1,200 and 1,400 yards 
respectively from bottom to top, and the maximum gradients 
27-5 per cent., 60 per cent. and 62 per cent. At starting, the 
motor furnishes the necessary power for the lower car, and the 
power required gradually diminishes as the weight of the rope 
is added to the descending car. At two-thirds way the motor 
is no longer required, and the brake has to be used. The 
cable is led to its position half-way between the rails, over a 
drum which is geared to the motor or steam engine. As 
the motor has to reverse its direction of rotation every 
journey, it is controlled by a starting and reversing switch, 
which passes through the no-current position before reversing. 

The cars are of the stepped type usual for funicular rail- 
ways, and each weighs 3°8 tons when empty, and carries 
40 passengers. The brakes are mechanical, and grip the rail, 
coming into action automatically if the rope breaks. 

The Biirgenstock funicular railway works in combination 
with the water and electric light service of the hotels at the top 
of this mountain. Between the journeys, when the current is 
not employed for working the railway, it is used to pump 
up water from a spring to an elevation of 1,000ft,, and at 
night time, in conjunction with batteries, the transmitted 
power provides for lighting purposes. 

The Stansstad-Stans tramway presents no very unusual 
features. It has been running since 1893. The current is 
supplied from an overhead wire at 600 volts pressure. There 
are, three 30-seat motor cars, each provided with a 15 U. p. 
motor, and weighing 5-7 tons when loaded; and a like number of 
trailers with the same seating capacity is provided for use 
when the traflic necessitates it. 

(T'o be continued.) 


The visit of the Institution of Electrical Engineers to this railway is 
fixed for Sept. 7th.—[Ebp. Z.] 
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SOME FORMS OF MAGNETIC SEPARATORS AND 
THEIR APPLICATION TO DIFFERENT ORES.* 


BY H. C. MCNEILL, ASSOC.R.B.M. 
(Concluded from page 640.) 


9. THE MONARCH SEPARATOR. 


The Monarch separator may be regarded as a Wenstróm with the 
single drum duplicated ; it is, however, of a rather more delicate 
construction, and is a modification of and improvement on the 
original Ball and Norton machine, a class which includes the most 
successful machines of the eccentrically placed internal electro- 
magnet and the revolving drum pattern. Fig 5 shows a sectional 
elevation of this separator. It is necessary that the ore treated 
should be quite dry, and in both cases where the author was enabled 
to see the machine at work in Sweden the best results have been 
obtained upon material crushed to pass through a one millimetre 
screen. 

The ore of the size mentioned after drying is fed inan even 
stream into the machine by means of the roller at A, the feed being 
capable of adjustment, asshown. The mineral falls on the revolving 
drum B, which moves over the fixed electromagnets, all the material 
being compelled to pass close to the drum by means of the bent shield 
BC. Having passed the point C, the non-magnetic portion or tailings 
fall into compartment D, and are fed out at that point by a similar 
roller. At or near the point E the particles hop across to the next 
drum in consequence of a stronger current being employed in drum 
No. 2, and are possibly helped oy an induced current of air caused 
by the superior velocity of this second drum, the relative speeds 
being as 6:1. "Those particles containing a little magnetite are 
whirled off drum No. 2 at about the point F, the centrifugal force 
being the stronger force of the two, and drop into the compartment 
G, constituting “‘middles” or * middlings" ; the wholly magnetic 
particles are whirled off drum No. 2 at about the end of the electro- 
magnets, and are flung against the end of the machine, and are fed 
out at H. The * middles" may be re-crushed and re-treated, if 
necessary. A combination of three such machines, where the 
middles from two of them are passed through a third, is said to be 
capable of treating 200 tons of uncleaned ore per day of 24 hours. 


One of the later improvements on this separator is the intro- 
duction of drums made of German silver, which has been found to 
increase the efficiency of the machine. 

This form of machine, when used after a careful preliminary treat- 
ment, such as drying, crushing, screening, &c., is applicable to two 
classes of ore:—(1) Those in which magnetite is more or less 
intimately associated with worthless material; (2) and those in 


which the magnetic portion is of secondary importance. To both 


of which cases the machine is successfully applied. 


3. THE DELLVIK-GRONDAL SEPARATOR. 


This machine is designed to treat those ores in which the may- 
netite exists in a state of intimate admixture with other and in 
ae worthless minerals, At present it is at work, and is success- 

ully treating low-grade magnetite ores. The preparation that the 
ore has to undergo before it is passed to this form of separator will 
be described when dealing with a plant now working at Bagga in 
Sweden, For present purposes the material may be described as a 
slime. Fig. 6 shows a sectional elevation and part plan of the machine. 
AB is of cast iron, and consists of a series of rings. In the spaces 
between each of two is placed the copper wire conveying an electric 
current. This drum is rotated by means of the bevel gearing DE 
and the poer enar H. CC is a solid drum of ud caused to 
revolve three times faster than AB by means of the gearing shown at 


* Abstract of a Paper read at the annual meeting of the Iron and Steel 
Institute, 


FG, and is studded with soft wrought iron bolts or pegs, each ring of 
which revolves exactly opposite to the rings on AB. It will be 
noted, as indicated by the arrows, that AB revolves from right to 
left in front, and CC from the left to right in front. The slime is 
carried to the machine by means of the launder N, which terminates 
in the circular launders QQQQ, which enclose the drum AB for 
about one third of its circumference, as seen in plan, and offer a larger 
area of the slime to be acted upon. Further water is supplied 
by the pipe L. The magnetite particles thus brought under 
magnetic influence attach themselves to the rings on AB, and 
are carried round. Those particles which escape the first ring are 
caught lower down, and so on, each successive ring being more 
strongly magnetic than the one above. The unmagnetic portion of 
the ore, being unattracted, is washed down and into launder P, 
together with the excess water. As each peg of the drum CC is 
successively presented to the rings of the drum AB, magnetism is 
induced therein, and the magnetite hops over and forms in tufts on 
each peg, and is thus carried out of the magnetic field, where most 
drops away, and the rest is washed off by a strong jet of water 
from the pipe shown, this separated etite being run by the 
launder into settling pits, from which it 1s dug out. The copper 
wires conveying the electric current are protected by carefully-fitted 
brass rings and special jointing. The necessary fine crushing before 
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FIG. 6. 


treatment in the separator is accomplished by means of a ball- mill. 
Professor G. Nordenstróm, in a Paper read before this Institute at the 
Stockholm meeting last August, mentions the fact "that the 
Dellvik-Gróndal separator has been advantageously used at Pitka- 
ranta, in Russian Finland, since 1894, for concentrating poor iron 
ores. 

4. THE HEBERLE SEPARATOR. 


There are two distinct types of machine, each of which is shown 
in separate figures. Fig. 7 is a type designed for the separation and 
concentration of low-grade magnetic ores only. Fig. 8 is designed 
for the treatment of galena blende ores when occurring with A 
oxide of iron, also the separation of roasted spathic iron and blende, 
&c., or in the treatment, which will be described below, of a complex 
ore consisting of galena blende, magnetic oxide, pyrrhotine, and quartz. 

In Fig. 7, the ore to be treated, after reduction to size of about 
30-mesh, is fed in at A with water. BB is a continuous gutta 
percha belt travelling round the pulleys CC and over the fixed 
electromagnets placed in the casing shown, the whole machine 
being enclosed in a wooden box, which is kept fall of water 
to a height a little above the highest of the magnets. The 
magnetic portion of the ore attaches itself to the belt, and is carried 
down with it until, arriving at D and out of the field, fall 
away into E, and is withdrawn through F. The worthles 
portion falls into G, and is withdrawn through pipe H. The width 
of the belt may be from Ift. Sin. to 2ft. Gin., and a machine of the 


latter size is capable of treating 35 tons of crude ore per day. These 


separators may with advantage be used in series where a favourable 
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per centage of the magnetic iron might be obtained from the ore by a 
primary crushing of from six to three millimetres and treatment in 
the first separator, the rejected portion being further reduced in size 
to say three to two millimetres, and treated in the second separator, 
and so on with intermediate crushing between two such separators. 
At Saxburget, in Sweden, where, by the kindness of Mr. Wenström, 
I was permitted to see their mill, they were treating an ore consisting 
of approximately :— 


Per cent. 
Lal] ccce ovest boa ia PE E TT 11 
CJ d RO NEAN NA STAR EVER EDAX AER SPA Lee ARA 22 
Meguetio oxidé [oec re n oae eb sede e 6 14 
Pyrrhotine (magnetic pyrites), Fes 2 to 5 
Silica CCC 15 to 20 


which is obtained from the adjacent Langfallsgrufvan mine. The 
ore is fed, in the form of slime, into a Heberle separator, of the ty pe 
shown in Fig. 8, at A. The magnetic portion is carried down on 
the belt, and deposited into chamber C, and withdrawn by a pump 
through D. "The coarser portion of the remainder of the mixture 
accumulates in E, and is withdrawn through the pipe F, the outer 
case of the separator being kept full of water up to launder B by 
means of the water-pipe G, the finer portions of mixture, consisting 


mostly of the blende and silica, together with about 3 per cent 
magnetite, in a state of suspension, are carried away by the overflow 
B to setting pits for subsequent re-treatment as fine slimes. The 
magnetite, after withdrawal from C, here disappears from the process, 
as, although it contains a little zinc and lead, it is found unprofitable 
to treat it further. The material which collects in chamber E then 
goes forward to a four-compartment jig, whereby the coarser galena 
becomes a separated and sized product, and the other A arg are 
re ground in a special form of mill designed by Heberle, and 
consisting of two fluted plates rotating concentrically against each 
other, after which as much as possible of the other minerals are 
separated by means of pointed boxes, continuous revolving buddles, 
and Rittinger side recoil tables, &c. 


5. THE WETHERILL MACHINE. 


This machine has been designed to treat the ores met with at the 
Franklin Mines, New Jersey, U.S.A., which contain Franklinite (the 
chief iron and manganese bearing mineral) intimately mixed with zinc 
oxide and Willemite (zinc silicate) in a limestone matrix. The problem 
was to utilise the natural and slightly magnetic properties of the Frank- 
linite, separateitfromthe admixture of the other ores, and so concentrate 
the zinc minerals sufficiently high to admit of their reduction in the 


Belgian spelter furnaces. The original treatment was to roast the 
ore with anthracite, so increasing the magnetic properties of the 
Franklinite, and treat the roasted product on a Wenstróm separator, 
Mr. J. P. Wetherill found on experiment that, by concentrating his 
magnetic field, the Franklinite, described by Dana as slightly 
magnetic, could be separated without preliminary roasting. "There 
are two types of Wetherill separator for treatment of ores of diffe: cnt 
grades. Messrs. H. A. J. Wilkins and B. H. C. Nitze, in a Paper 
read before the American Institute of Mining Engineers at the Pitts- 
burgh meeting, February, 1896, gave sketches and some detail of 
these machines, from which it appears that the crushed and dry 
ore is subjected to the selective action of a highly concentrated 
magnetic field. 

The author has had no experience with this type of machine, but 
there is little doubt that, in the treatment of complex ores, many of 
which consist of minerals described as “ feebly” or“ slightly“ mag- 
netic, considerable possibilities are opened up in the direction origi- 
nated by Wetherill. Messrs. Wilkins and Nitze mention * That 
amongst the minerals which have been found susceptible of attraction 
by the condensed magnetic power of these machines may be men- 
tioned red and brown hematite, siderite, chromite, menaccamite, 
rutile, Franklinite, pyrolusite, &:. : in fact, almost all minerals con- 
taining iron or manganese, or both, also salts of iron, manganese, and 
chromium ; and with the introduction of still higher magnetic powers, 
itis hoped that even iron pyrites will come within the scope of 
successful separation treatment." 
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In conclusion, attention may be drawn to the increasing utili- 
sation of magnetic iron ore,-not only in this country, but to a still 
greater extent on the Continent, and to the growing importance of 
magnetic concentration as a branch of technical industry. There is 
undoubtedly a large field open both to the inventor and for the 
remunerative employment of capital, and the author hopes that these 
notes, as describing more particularly the Swedish practice, may not 
have been without interest. 


Wireless Telegraphy in America.—A Laffan’s telegram from 
New York, published in the daily papers, states that 
encouraging experiments in wireless telegraphy, in which 
kites were used, have been made between Harvard College and 
Milton, Massachusetts. The distance was 12 miles, and there 
were considerable difficulties ** owing to the electric power- 
houses, electric trollies, &c., on the route.” In spite of this, 
however, it was possible to telegraph at the rate of 10 words 
a minute. The apparatus employed was practically the same 
as Mr. Marconi's, but wires hanging from the kites were 
substituted for poles. 
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ELECTRIC TRAMWAY TRACTION.* 


BY ALBERT D. GREATOREX, AS802.M.INST.C.E., M. S. A. 
(Continued from page 629.) 


CONDUIT SYSTEMS. 

The * Simplex” Conduit System.—The line has been laid down in 
the grounds of the British Insulated Wire Co., at Prescot, and is one- 
T of a mile of single track, and includes some particularly 

iflicult conditions, besides presenting continuous and various 
gradients ; for about half of the distance there is a gradient of 
1 in 25. It includes a curve having a radius of 45ft. The conduit 
(see Figs. 5, 6 and 7) is constructed of concrete, taking the form of 
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the inner surface of cast-iron yokes, as in the case of conduits for 
cable tramways. These yokes are placed at intervals of 4ft., except 
at the end of the rails, where a pair are placed only 18in. apart. 
This arrangement is made to give greater support to the rails hid 
rest upon, and are bolted to the yoke. The yokes are embedded in 
and are supported by the floor and walls of the conduit, which are 
6in. thick, the traction rail weighs 501b. per yard and has the section 
shown in the illustration opposite, while the inner rail of the conduit 
weighs 43lb. per yard. At the surface the slot measures about an 
inch, but as one of the rails projects slightly to form a groove, the 
actual width of the slot is reduced to jin. or even fin. Below the 
rails the conduit broadens to Sin. in width, so that, including the 


Fic. 6.—SIMPLEX CONDUIT. LONGITUDINAL SECTION OF CONDUIT, SHOWING 
CONDUCTOR, COLLECTOR AND HATCHBOX. 


walls and concrete bottom, we have a total width of 1ft, 8in., with a 
total depth of lft. lOjin., not a large excavation as tramway 
conduits go. 

In special cases, as, for instance, in crossing bridges, the total 
depth can be reduced to 12in., but the distinctive features of the 
system are the use of flexible cable, and the arrangements for 
supporting it in the conduit, and to these we now turn, taking first 
the ordinary insulator or carrying bar on which the cable is closely 
supported (see Fig. 6). These occur on straight runs at intervals of 
3ft., i. e., there is an insulator at the junction of every pair of rail 
ends, At. these points hatchways are let into the conduit between 
the yokes, which are here 18in. apart. A box or handhole is thus 
formed, with a framework or cover of cast iron. In the framework 


* Abstract of a Paper read at the annual meeting of the 


Incorporated 
Association of Municipal Engineers. 8 


P j| [ as 


Fic. 5.— SIMPLEX CONDUIT. Cross Section OF TRACK AND CoNDUIT - 


of each box, a little below the cover, there is a socket into which a 

square bar of iron is dropped, without any fastenings, so that it is 

instantly removable. Bolted to this bar is a large insulator supporting 
a à curved steel carrier bar gin. in diameter, on which rests the cable. 
| These bars are used only on straight sections of line and on slight 
curves. At all sharp curves modified appliances are necessary. 
| Under tension at curves the cable would, of course, tend to assume 

a straight line. To prevent this, and to secure the cable upon its 
insulated support when a collector is passing, a device of considerable 
ingenuity has been brought into play. The hatch-boxes are placed 
at shorter intervals on sharp curves, the between them 
decreasing on very sharp curves to 8ft., and to the square iron bar 
let into the box are bolted two insulators which support a carrier 
box, swivelling vertically, to which is attached a carrier arm. The 


BETWEEN HATCHWATYS. 


object of the device is to secure freedom for vertical rise of the cable, 
while allowing no lateral motion. As the cable is firmly secured in 
the carrier arm it moves with this, and the swivel is so hung that it 
can rise or fall with perfect ease as the colleetor along under- 
neath the cable; but it cannot move laterally, so that the alignment 
of the cable is maintained. i 

An even strain is kept on the cable throughout by a tension 
arrangement resembling somewhat the tension gear on a cable tram- 
way. The conductor consists of a flexible wire cable made by the 
British Insulated Wire Co. Owing to its great flexibility it can be 


conveniently handled, and it can be removed and replaced, should 
this be necessary for any reason, with facility. Forthe return circuit 
the rails are employed, and they are bonded in the usual manner. 

Reference has been made to the collectors, by which current i: 
conducted from the cable to the car. A hollow han 


iit 


k gives space for 


Fig. 7.—SimpLex Conpvuit. Cross SECTION OF CONDUIT AT HATCHWAY, 
SHOWING CARRIER-ARM AND COLLECTOR. 


the passage of the conductor, properly insulated to a shoe of brass 
which forms the rubbing surface. On this rests the cable, which is 
lifted from its support as the shoe pou beneath it, and again falls 
back on the insulating arms. The shoe has quite as smooth a 
passage along the conductor as has the trolley wheel or bar in the 
overhead system, and no difficulty is to be apprehended on this 
score. The shoe is attached to the truck of the car just in front of 
the wheels, and while allowed free lateral motion in relation to the 
car, it is very firmly secured, so that it easily clears the slot of any 
stones or other matter that may be lodged there. Any type of 
electric car can, of course, be used with this system. For the line 
at Prescot a small but neatly designed car has been built, which 
weighs 5 tons 13 cwt., and has seating accommodation for 20 persons, 
the two motors being 15 H.P. each. 

As this system has not as yet been adopted by any company 
or corporation, it is impossible to say what the cost of mainten- 
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ance will be, taking into consideration that the first cost of con- 
struction will of necessity be greater than for the overhead system, 
whilst there will remain the disadvantages of the conduit, and surface 
contact systems combined. 

The chief advantages of the electric conduit system appear to be— 
an insulated return can be provided in the conduit, and the overhead 
wires and poles are unnecessary ; whilethe principal objections to it 
are—the great expense ; the prolonged interference with the streets 
during construction and repairs, when the traffic and business are 
greatly impeded ; the difficulty and expense of carrying out any 
sewerage work in streets in which there are conduits ; the danger to 
traffic through the presence of a slot in the street varying in width 
from gin. to 1jin. ; and the ditliculty and expense in keeping the 
conduit clean. Ina moist climate, as in England, this is a great 
drawback ; in undulated streets with heavy vehicular traflic the 
troubleis accentuated. Complaints are made if the street is up fora 
few days only: what then would be the result if business was 
impeded for months ! 

With regard to the chief objection against this svstem, it is 
impossible to disguise the fact—-a fact which must be patent to all 
that the conduit system is most expensive in construction ; also that 
the time taken to reconstruct the aes under this system would, no 
doubt, be considerably longer than the overhead, and the incon- 
venience would, therefore, be greater. If the apparatus in the 
conduit should require repairing, the work is also of necessity much 
more difficult and expensive than with the overhead. 

The conduit system has not as yet had an extensive trial in 
England, Blackpool being the only town where it has been laid 
down, and unfortunately the limited experience already acquired has 
not been very happy or assuring; but it is only fair to state that 
here the system was not up-to-date, and the great difficulty 
experienced in dealing with the sand and sea-water constantly 
drifting into the conduit is the chief cause why this has been con- 
verted to theoverhead. The Author is of opinion that in the centre of 
some of the large towns on lines of heavy tratlic some form of conduit 
construction may become advisable ; and in London, for instance, 
where tram way extension is inevitable, and where tratlic will pay for 
almost any capital invested, the overhead wire will probably not be 
admitted within a radius of, say, three or four miles around Charing 
Cross; but beyond that limit the trolley must be used, and the 
County Council have tacitly admitted this. In smaller towns where 
tramway trallie must be comparatively small, it would be folly to 
install a conduit system, as the great expenditure on capital account 
would prevent fares from being made low. 


ACCUMULATOR SxSTEu. 


The advantages of this system are :— 

1. No overhead construction or underground conduit is required. 

2. The energy for the propulsion of the cars is contained in themselves. 

J. Each car is to all intenta and purposes an independent installation, 
If one car fails the traffic arrangements are not deranged to the same 
extent as with the failure of an overhead or conduit system, inasmuch as 
the whole of the cars on service on the latter system depend upon the 
maintenance of the supply of electricity from generators to motors, while 
in the case of accumulatora, one car failing simply puts that car out of 
service without interfering with the others. 

The disadvantages are :— 

l. The greater weight of the cara, owing to their having to carry the 
batteries. 

2. Great cost owing to maintenance of the accumulator plates, which 
only last on an average two years. 

3. Greater amount of energy required to drive the heavier cara. 

4. Loss of efficiency in charging the cella. 

5. Occasional trouble from the fumes and spilling of acid, although with 
modern equipped cars this has been overcome, and it is a case of negligence 
when this occurs. 

6. Occasional fires caused by short-circuiting the cells. 

The only system of accumulators in England is the Birmingham 
one, and the Birmingham Company would be glad to substitute the 
overhead wire if the Corporation would allow. 

On some Continental lines the maintenance is reported to be 
giving less trouble. In Hanover and Berlin the cars are reported to 

e working with greater success than has been anticipated. It may 
be that an economical battery is nearer attainment than is generally 
ee It would be a mistake, however, for any corporation to 
decline to use the overhead system on this account. Let them put 
up the trolley wire. If accumulators become practicable, the loss by 
disuse and removal of the overhead work will not be great. The 
Author is of opinion that if the disadvantages attendant upon this 
system could 
there would be no conduit or overhead wires, and, in fact, no different 
construction from that of an ordinary horse tramway, except heavier 
rails and road bed are necessary, and the energy required to propel 
the cars is contained in them. 


_ By an unfortunate printers’ error, Fig. 1 on page 628 of our last 
lasue, representing the Brussels conduit, was printed upside down. 


(To be concluded.) 


e overcome, it would be in every way the best, as 


AUTOMOBILE EXHIBITION AT DOVER. 


The Mayor of Dover (Sir W. II. Crundall, J.P.) is making arrange- 
ments, with the co-operation of the Automobile Club of Great 
Pritain, for & three days' show of automobiles to be held from 
Tuesday, Sept. 19th, to Thursday, Sept. 21st, simultaneously with 
the meeting of the British Association. The show will be held on 
the Athletie Ground of Dover, which is perfectly adapted for such 
purpose, possessing a hard track with firm foundation, capable of 
carryiug the very heaviest class of vehicle. It is about 2s laps to 
the mile, and is slightly banked. The Exhibition will comprise— 


(a) Exhibition of Stationary Motor Vehicles. 
(b) Motor Vehicles Running on the Track. 
(c) Competitions, Races, &c. 
Cover will be provided for those exhibits which require it. 
General. Arrangements. 


The arrangements proposed are as follows :—Exhibits may be 
brought in during Sunday or Monday, September 17th and 18th. 
On Tuesday the Mayor will hold a reception on the ground and 
declare the show open, and a parade will be organised round the 


track for those machines which are suitable for the purpose. The 
parade may be extended through the town in the evening. On 


Wednesday and Thursday competitions and judging for prizes will 
take place. | 
The following gentlemen have been good enough to act as a 

judging committee :— 

W. Worby Beaumont, Esq., M. I. C. E., M. I. M. E. 

Professor C. Vernon Boys, F. R. S. 

H. Graham Harris, Esq., M. I. C. E. 

Major Holden, R. X., F. R. S. 

Sir W. H. Preece, K. C. B., F. R. S., Pres. I. C. E. 

B. Boverton Redwood, Esq., F. R. S. E., A. M. I. C. E. 

Prof. H. S. Hele-Shaw, LL. D., F. R. S., M. I. C. E, XI. I. M. E. 

James Swinburne, Esq, M. I. C. E., M. I. E. C. 


Prizes and certificates will be awarded for — 
51. Practical running and general control of automobiles. 
Clasa (a) Beat motor vehicle irrespective of body under 14 tons unladen. 


„ (b) » "n » » 
„ le) » » » ð » 
2. Utility of vans and other automotors. 

13. Economy of fuel consumption, combined with general efficiency. 
4. Elegance of design and workmanship of body of car. 
5. Novelty of purpose and design. 

6. Excellence of parts applicable to use with automobiles. 


7. Designs of special automobiles or parts thereof, represented by 
drawings or descriptions. 


* These will be decided by actual trials on road or course. | 


The prize fund has been started with a grant of £100 by the 
local Executive Committee of the British Association Dover meeting; 
to this will be added one-third of the gross gate receipts, without 
deduction of any kind. Subject to any slight modifications found 
necessary the prizes will be as follows :— 


-te 


First. Second. 


Third. 


Competition. | — — Gate fund (%). 


Cash. Gate fund (7. Cash. Gate fund (%). 


vee | 


1 Class A | £15 


121 £5 4 4 

„ B 15 124 5 4 4 

„ C| 16 124 5 4 4 
EN, 5 3 2 2 2 
"MM 5 3 2 2 2 
a4 2 i 5 3 2 2 2 
B. en 5 3 2 2 2 
6 5 3 2 2 2 
[dp HN 5 3 2 2 2 


Certificates will also be awarded with prizes, and for all 
commended exhibits. Competitions will be organised and prizes 
offered to owners or drivers for tricycle, bicycle and obstacle 
races, &c. "m 

Full particulars of. competitions will be given on application, and 
entries, which will be entirely free, must be notified not later than 
September 12th, to the secretary of the committee, Mr. F. E. Beeton, 
Park-street, Dover, who will gladly give any additional infor- 
mation. The object of the show being primarily to provide 
an interesting display, aud to benefit the motor car industry, 
it is proposed to make only a small charge for space. Appli- 
cation’ for space should be made as early as possible, as it is 
desired to obtain an approximate idea of space and conveniences to 
be provided. The exhibition has been certified by the Board of 
Tradé to be an International Exhibition, under the provisions 
of sections 39 and 57 of the Patent Designs and Trade Marks 
Act, 1883. 
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" CORRESPONDENCE. 


INDUCTOR ALTERNATORS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: The subject of inductor alternators is always an 
interesting one, both from the point of view of the manufac- 
turer and of the user, and the question as to the commercial 
suitability of this type of alternator is one well entitled to 
discussion in your columns. But at the same time it crops up 
perhaps, somewhat late in the day, because inductor machines 
will very soon become extinct. Nearly all the large American 
and Continental firms have at one time or another built such 
alternators, and they have come to the conclusion (with one 
exception), after exhaustive practical trials, that for medium 
and large outputs at normal speeds, such machines are 
entirely unsuitable. As you say in your issue of the 18th inst., 
except for fast speeds, inductor alternators work out larger, 
heavier, and more expensive than those of other types, and 
this being so, it is of interest to look for the reason. 

In this connection Mr. E. K. Scott's letter in your current 
issue (with its usual ill-natured hit at the Brush Company) 
does not help matters, as his explanation is incorrect. Asa 
matter of fact there is no difficulty whatever in designing 
inductor machines to run without undue heating with normal 
proportioning, as owing to the extremely strong ventilating 
properties of the type, the heat can be effectively got rid of if 
properly designed skeleton field bobbins are used—the cooling 
is found in practice to be if anything better than that with 
machines of the revolving field type. In order to get at the 
true explanation, it is necessary to go somewhat more deeply 
into the matter. | 

The output of any iron-cored alternator depends principally 
upon two things—firstly, upon the heating, and secondly, upon 
the fall of pressure in the armature, and it is the impossibility 
of building inductor alternators at a commercial figure to be 
satisfactory in the latter respect upon inductive loads 
that is causing the type to be given up, and for no 
other reason. The difficulty comes in as follows: As 
one set of armature coils have to produce all the 
positive half-waves, and the other set all the negative 
half-waves, it is clear that with & given maximuin flux 
through each armature coil, the total number of turns 
required to produce a given E.M.F. is twice that which is 
required in an alternator having an alternating instead of an 
intermittent flux through its coils. But as the flux is 
intermittent, and largely confined to the armature teeth (not 
being reversed through the mass of the armature iron, as in 
ordinary alternators) this disadvantage is partly compensated 
for by the fact that very high flux-densities can be employed 
in the armature without prohibitive core losses—-that is to 
say, a very large flux can be employed without increasing the 
weight of armature iron, and this compensates more or less 
for the disadvantage of having only one-half of the armature 
coils active at once. But now, as all the idle armature turns 
carry the current generated by the active set, their self-induction 
greatly affects the pressure regulation, while at the same time 
their ohmic resistance increases the copper loss. Then, again, 
the pressure regulation is greatly influenced by magnetic 
leakage in & manner unknown in machines of the usual 
multipolar constructions. Unless the air-gap is quite small, 
there may be (and invariably is) a considerable leakage flux 
from all portions of the armature surface to the inductor poles. 
Nearly all the flux not coming from the surface directly 
opposite the poles will pass through the armature coils which 
should be idle, and will generate back E.M.F.s in them, 
greatly affecting the pressure regulation. The greater the 
lag of the armature current the more are these effects felt, 
with the result that very large alterations of excitation become 
necessary with varying loads, and overloading, even for short 
periods, may be quite impossible, owing to the fall of pressure. 
As a small air-gap is essential, and the flux-densities are very 
high in the armature, large changes of excitation have to be 
made to produce even small alterations in the terminal 
pressure. The machine becomes very inflexible, and its field 


of application exceedingly narrow, unless built very large and 
heavy, and this with the most careful designing. With low 
frequency or slow-speed machines for a given efficiency 
and drop, the inductor type of alternator, with regard 
to weight and cost, is still worse in comparison, owing 
to the increased flux necessary. They work out light r 
and better at high speeds and frequencies, where the 
armature turns and flux can be kept low, and for 
the special case of large machines direct-coupled to Pelton 
wheels will generally work out about the same with regard to 
cost, and be preferable mechanically on account of the absence 
of rotating windings. Moreover, polyphase inductor machines 
are always much better than those for single-phase current 
when working under similar conditions, as the self-induction 
and effects of armature reaction are practically halved for the 
same flux and E.M.F. owing to the load being shared by two 
or more sets of coils. 

All machines of the inductor type have, in addition to the 
worst feature given above, several other defects. They 
invariably make more noise than well-designed multipolar 
alternators of ordinary construction having two or three slots 
per pole per phase. Also it is extremely difficult to get a good 
E.M.F. curve at full load, the centre coil is inaccessible, and 
moreover, in very large machines, the magnetism builds very 
slowly, owing to the great mass of iron, and, consequently, 
they require more time to be put in parallel. 

Taking all these points into account, the writer long ago 
came to the conclusion that youd machines above 60 kilowatts 
output, of the inductor type, cannot be built at a commercial 
tigure, unless the speed is abnormally high, such as with very 
high-speed turbines. It is a matter of surprise that steam 
turbine makers have not adopted or pushed inductor alter- 
nators, as for such purposes the mechanical advantages would 
come in, and the electrical conditions be quite favourable. 

With regard to the Leicester machines mentioned by Mr. 
Scott, it is pretty certain that Mr. Coulson would not have 
gone abroad had he not been obliged to by the backwardness 
of English firms with regard to alternator building. But the 
weight of these machines is certainly large for the output and 
speed. The standard rotating field machine for the same 
output and speed built by the writer's firm, weighs 35 per 
cent. less, and has a drop of pressure (on inductive loads) of 
about one-half that of the Leicester alternators.— Yours, &c., 

London, Aug. 28. A. C. Exoratt. 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week. ] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury-court, Fleet- 


street, London :— 
NOW READY. 

' The Electrician” Electrical Trades’ Directory and Hand- 
book for 1899.— The Second Edition of the ** Big Blue Book for 
1899 is now ready. The volume contains the large Sheet Tables 
of Electricity Supply Stations and Electric Railways and Tramways. 
The price of the Directory and Handbook remains the same—10s., 
post free 10s. 9d.; abroad, post free, 12s. (United States 13s. 6d.). 

„TRI STUDENTS’ GUIDE TO SUBMARINE CABLE 'TESTING."—A. new work 


by Messrs. H. K. O. Fisher and J. O. H. Darby 


with the above title, is 
now ready, price 68. net ; abroad, 6e. 


3d. This work is intended to serve asa 


guide to operators votar An the telegraph service, and to those who desire 
to enter d service. e great cable companies now insist that their 
operators and probationers shall certain examinations in electrical 


subjects. The book is very fully illustrated. Second Edition now ready. 
"WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPAOB WITHOUT WIRES 
BY ELzgorai0 Waves.”—By Dr. O. J. Lodge, with many original illustra 
tions. New and Enlarged Edition nearly ready. 
„ ELECTROMAGNE?PIO THEORY. ”— By Oliver Heaviside. Vol. Z., 12s. 6d. 
Vol. II., just published, price 12s. 6d. 


" ELEOTBICAL ENGINEERING FORM 
Geipel and H. M. Kilgour; price 7s. 
New Edition in the press. 


"Tuas ALTERNATE OURRENT TRANSFORMER," Vol. I.—By Prof. J. A. 
Fleming, M. A., D. So., F. R. S. New Edition. Price 13s. 6d., poet free. 


Vol. II., price 12s, 6d. post free, is also ready. 


” a pocket-book, by Messrs. W. 
.; by post, 78. 9d. ; abroad, 8s 
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TENDERS INVITED. 


The Carlisle Corporation invite tenders for the supply, delivery 
and erection at theirelectricity generating station of extension tosteam, 
drain and feed pipes, feed pump, and extension of economiser. The 
works are to be carried out in accordance with the plan and apecifica- 
tion of the consulting engine.r(Prof. A. B W. Kennedy), 17, Victoria- 
street, London, S. W., where they can be inspected (but not obtained) 
after 21st inst. Specifications, &c., can be obtained at the office of 
the town clerk (Mr. A. H. Collingwood). "Tenders must be in by 
Sept. 11. See advertisement. ` 


The Carlisle Corporation also invite tendera for switchboard 
extensions at their electricity station. Further particulars are given 
in an advertisement. The work is to be executed in accordance with 
plan and specification prepared by Prof. Alex. B. W. Kennedy, 17, 
Victoria-street, London, S.W., where they can be inspected (but 
not obtained) after the 4th inst. Specification, forms of tender, &c., 
can be obtained at the offices of the town clerk (Mr. A. H. 
Collingwood), and tenders must be delivered by Monday, 18th inst. 


The Heckmondwike District Council invite tendera for the supply 
and erection of (a) watertube boilers and fittings, economiser, feed 
pumps, &c , (^) pipework, &c., (c) steam dynamo and motor boosters 
(vertical enclosed high-speed engines), (d) storage batteries, (e) main 
switchboard and connections, (F) overhead travelling crane, (g) mains, 
roadwork, &c., (h) arc lamps and posts, (i) station lighting. 
Additional particulars are given in an advertisement, and specifica- 
tions, &c., can be obtained at the offices of the consulting engineer 
(Mr. W. C. C. Hawtayne), 9, Queen-street Place, London, E C., on 
and after 28th inst. Tenders must be delivered to the clerk (Mr. 
Aulay Macaulay), Council Offices, Heckmondwike, Yorks., by noon of 
Sept. 20. 

The Barking Town (Essex) Urban District Council invite tenders 
for the erection of (a) water-tube boilers with fittings, economiser, 
. feed pump, &e , (b) pipework, (c) two 100-kilowatt steam dynamos, (/,) 
main switchboard and connections, (e) motor and trailer car trucks 
and electrical equipment, (f) overhead line equipment, &, (g) under- 
ground feeder cables, conduite, road work, &c. Specifications. &c., 
may be obtained at the oflices of the clerk to the Council (Mr. Edwin 
H. Lister), Public Offices, Barking, after the 18th inst. Plans and 
specifications can be iuspected (but not obtained) at the offices of the 
consulting engineer (Mr. W. C. C. Hawtayne), 9, Queen.street Place, 
London, E C. Tenders (addressed to Chairman of Council) must be 
delivered before noon of October 24. Further particulars are given 
in our advertisement columns. 


The Salford Corporation invite tenders for 100 tram cars, Particu- 
lars, &c., may be obtainel at the borough engineer's office, Town 
Hall, Salford, and tenders (addressed Chairman of Tramways Com- 
mittee) must be delivered to the town clerk (pro tem.) (Mr. L. C. 
Evans), Town-hall, Salford, not later than 3 p.m. of Tuesday, the 
12th inst. An advertisement gives some further particulars. 


The Middleton Corporation invite tenders for the supply and 
erection of (1) two Lanca:hire boilers, (2) superheaters, economiser, 
ejector, eondensers, electric feed pumps and pipes, &c., (3) two steam 
dynamos, balancer and boosters, (4) switchboard, &c., (5) storage 
battery, (6) street cables, (7) travelling crane. An advertisement 
ives further particulars, and plans and specifications may be 
inspected (but not obtained) from the consulting engineers (Messrs. 
Lacey, Clirehugh and Sillar), 2, Queen Anne's Gate, London, S. W., 
and 78, Kinz-street, Manchester. Specifications, with forms of 
tender, &c., can be obtained at the office of the town clerk (Mr. F. 
Entwistle), and contracts must be delivered not later than 
Wednesday, 20th inst, 

The Runcorn Urban District Council invite tenders for the electric 
lighting of their district. Offers, addressed Chairman of Highways 
committee, must be delivered to the secretary (Mr. E. Marshall), 
Town-hall, Runcorn, not later than Wednesday, 27th inst. See 
advertisement. 

The Ilfracombe District Council invite tenders for the supply and 
erection of electric lighting plant. Tenders to Mr. C. G, Barnett, 
Town Hall, Ilfracombe, before 3 p.m. of Sept. 25. 

The Guardians of the Union of Poplar (London) require tenders 
for the supply and erection of high-speed (enclosed) engine and 
dynamo, electric motors, Lancashire boilers, economiser, water 
drums and tank, steam jet plant and auxiliary pumping plant. 
Tendera to Mr. G. H. Lough, 45, Upper North.street, Poplar, E., 
before 6 p.m. of Sept. 6. 

The Luton Town Council invite tenders for the supply and 
erection of electric lighting plant. Tenders to the town clerk 
(Mr. George Sell), Luton, before 5 p.m. of Sept. 22. 

The Council of a growing urban district in the south of England 
require proposals for the erection of electricity works. Communica- 
tions to * Electric," c/o Beal and Son, East-street, Brighton. 

The East Ham Urban District Council invite tenders for the 
supply and erection of combined electric light and traction plant. 
Tenders to Chairman, Works committee, Public Offices, East Ham, 
by noon of Sept. 9. 
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The St. Anne’s-on-the Sea District Council require tenders for high- 
speed engines, continuous-current dynamos and balancing booster. 
Tenders to Mr. Thomas Bradley, Council Offices, St. Anne's-on-the- 
Sea, by Sept. 11. 

The Electric Lighting committee of the Hackney (London) Vestry 
require tenders for four sets of direct-current steam dynamos for high 
or low speed, Tenders to Mr. George Grocott, vestry clerk, Town 
Hall, Hackney, by 4 p.m. of Sept. 12. 


The Southport Corporation invite tenders for electric tramway 
equipment. Tenders to Town Clerk by Sept. 12. 

Tenders are invited for the wiring of the Harvey Institute, 
Barnsley. Tenders to Borough Electrical Engineer by Sept. 16. 


The Bermondsey (London) Vestry invite tenders for wirinz the 
Town Hall. Tenders to Clerk by noon of 13th inst. 
The Southampton Corporation require tenders for the reconstruc - 
tion of tramways between the Docks Station and Portswool (25 
miles). Tenders to town clerk by noon, Sept. 21. 


TENDERS RECEIVED AND ACCEPTED. 


As announced in another column the (:lasgow Electric Tramways 
committee recommend the following tenders for acceptance :— 


John Musgrave and Sons (two main engines) ...... £48,000 0 0 
E. P. Allis Co, (two main engines). .. 57,000 0 0 
Ditto auxiliary engines 8,575 7 0 


The committee also recommend the acceptance of the following 
additional tenders :— 

Mirrlees, Watson and Yaryan Co. (surface condensers, air pumps and 
boiler feed pumps), £15,000. 

Mavor and Coulson (centrifugal circulating pumps). 

G. and J. Weir (boiler feed steam pumps). 

The Aberdeen Corporation have accepted the tender of the British 
Insulated Wire Cos. for the supply of house service and distributing 
lead-covered cables for the electricity department during the forth- 
coming vear. The Western Electric Co., W. T. Glover and Co., W. 
T. Henley's Co., the Callender Co., Siemens Bros. and Co. and 
Polland and Co. also tendered. The contract for meters has been 
let to Messrs. S. Z. de Ferranti (Limited), Tenders were also 
received from the British Insulated Wire Co., Laing, Wharton and 
Down, the British Thomson Houston Co., the General Electric Co. 
and Chamberlain and Hookham. For house fuse boxes four tenders 
were received—viz, Alex. Spark, British Insulated Wire Co., 
General Electric Co. and the Reason Manufacturing Co., and the 
tender of the first-named was accepted. 

The Halifax Technical Instruction committee have accepted the 
tender of Messrs. Laing, Wharton and Down for wiring and lit ting 
up the municipal technical school for the electric light at £105 ; 16 
tenders, varying from £361 to £628, were received. 

The Blackpool Town Council have accepted the tender of the 
British Thomson Houston Co, (Limited) for ten car equipments for 
the electric tramways department. Seven tenders were submitted. 
The contract for the supply of 981b. rails has been let to the 
Barrow Stecl Co. 

The Huddersfield Corporation have accepted the tender of Messrs. 
John A. Roebling's Sons Co., of Trenton, N.J. (U.S. A.), for the 
supply of copper rail bonds for their electric tramways at £1,860. 4s. 


APPOINTMENTS VACANT AND FILLED. 


The Colne Corporation require a resident electrical engineer. 
Particulars are given in an advertisement, and applications must be 
sent to the town clerk (Mr. Alfred Varley), Towu Hall, Colne, before 
the 18th inst. 

The governors of the Woolwich Polytechnic invite applications for 
the appointment of principal. Further particulars are given in an 
advertisement, and applications must be sent in to the clerk (Mr. A. 
J. Naylor), not later than 10 a.m. of October 16. 

A principal is required for the Swindon and North Wilts 
Technical School Applications by Sept. 4 to the Secretary, 
Mr. J. A. S. Protheroe. 

An assistant is required for the electrical engineering depart- 
ment of Hartley College, Southampton. Particulars are given in an 
advertisement, and applications must be sent to the clerk (Mr. D. 
Kiddle) not later than Wednesday, Sept. 13. 

The Folkestone Electricity Supply Co. require an electrician-in- 
charge, also a premium pupil. Further particulars are given in an 
advertisement. Applications to managing engineer, Electricity 
works, Folkestone. 

An instructor in telegraphy is required next September for the 
electrical engineering department of the East London Technical 
College, People’s Palace, London, E. An advertisement contains 
some further particulars. 

The Leith School Board require a lecturer in physics and electrical 
engineering. Applications to Clerk by 10 a.m. on 4th inst. 


Mr. A. F. Malyon Gatrill has resigned his position as engineer-in- 
charge at the West Ham electricity works, and has accepted an 
appointment with the Electrical Power Distribution Co. (Limited). 
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BUSINESS NOTICES. 

Messrs. H. G. Massingham and G. N. C. Mann, electrical engineers 
and contractors, carrying on business as Massingham and Mann, at 
Torquay, have dissolved partnership. Debts by Mr. Massingham. 

The partnership hitherto subsisting between Mr. R. P. Wilson and 
Mr. W. H. Story, consulting engineers, under the style of Wilson 
and Story, at 66, Victoria-street, London, S.W., has been dissolved as 
from yesterday (Thursday), and in future the business will be 
continued by Mr. Wilson alone, at the same address, under the style 
of Reginald Page Wilson. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The Porcelain Electrical Fittings Co. (Limited) is to be wound up 
voluntarily. Mr. T. W. Hayes, Cheapside, Hanley, is liquidator. 

H. G. Ellis and Co. (Limited), electrical engineers, 66, Victoria- 
street, London, S.W., is to be wound up voluntarily. Mr. E. A. 
Preston, 66, Victoria-street, S. W., is liquidator. 


Henry Wm. Thane, electrical and general engineer, 32, the Hill, 
Northfleet, Kent, has been adjudicated bankrupt. The first meeting 
of creditors will be held on 6th inst. at 115, High-street, Rochester, 
and the public examination on 4th inst. at the Court House, Eastgate, 
Rochester. 


Plant for Sale.—Messrs. Skardon, Sons and Hosking have been 
instructed by the liquidator of Veale and Co., Limited (Mr. J. M. 
Coon), to sell by auction, on the premises, 79, Old Town-street, 
Plymouth, on Tuesday, Sept. 12, at 11 a.m, the whole of the 
electrical plant, fittings and accessories. Further particulars are 
given in an advertisement, and catalogues may be obtained of the 
auctioneers, Cornwall-street, Plymouth, or of Messrs. Veale, St. 
Austell and Plymouth. 

The Warden Oil Filter.—Messrs Shelby and Co., of 18, 
Eldon-street, Finsbury, London, E.C., forward particulars of the 
Warden oil filter and purifier, of which the illustration shows an 


THE WARDEN OIL FILTER ^»PURIFIER 
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interior view. The use of effective oil filters and purifiers is 
becoming general, as every user of lubricating oil recognises that the 
larger portion of the oil he purchases is not consumed by the 
machinery on which it is used, and, but for the fact 
that it becomes mixed with dirt and grit, could be readily 
re-used, as the lubricating properties of the oil are not affected 
by these impurities. It will be seen that the Warden filter 
is of simple design, and that there is nothing to break or get out of 
order. It is claimed that it cannot clog, and being made of extra 
heavy galvanised iron, and the joints soldered, lapped and riveted, 
the whole apparatus is of a substantial character. The bottom 
chamber D is filled with pure warm water, heated by means of a 
steam pipe passing through the filter, under the false bottom. Very 
little heat is required, and if the filter is kept in a warm place it is 
not necessary to make steam connection. ‘The waste oil is poured 
in at the top of filter, and passes through the pan of waste, which 
collects nearly all the impurities. This pan extends to the nickel- 
dig rim, and every drop of oil must pass through the waste. 

m thence it flows into the chamber A, and through the perforated 


tube B, in the direction shown, on to a perforated filter plate, C, 
where the increased weight of the water has a tendency to keep the 
oil back in the tube B. But the pressure of oil in the chamber A 
forces it down and spreads it over the plate C in a very thin film, 
which constantly changes surface, and grows thinner as it travels 
from the centre, thus exposing every article of waste oil to the 
action of the water. When the oil leaves the filter plate it is 
thoroughly mixed with the water, which washes it out and separates 
by gravity all remaining impurities, which settle in chamber D, and 
can be removed through cock No. 2. When the oil separates at the 
water line it is pure, and can be drawn off from cock No. 1. The 
Warden filter is made in six sizes, with guaranteed filtering capacities 
of from 15-20 to 100-120 gallons per day. The capacity of a filter 
depends upon the heaviness of the oil to be filtered. 


Car and Carriage Fittings.— We have received from Mr. W. S. 
Laycock, Victoria Works, Sheffield, a finely printed and illustrated 
catalogue of car and carriage fittings and accessories manufactured 
by his firm. With the development of light railway and tramway 
enterprise in this country the demand for artistic interior and 
exterior fittings, as well as for the plain and serviceable, wil] doubt- 
less grow by leaps and bonnds. Here is a catalogue which should 
assist the contractor for cars and carriages to turn out his vehicles in 
the most approved manner. The get-up of the catalogue is a credit 
to the printers, the Tillotson Press. 


N. C. S. Instruments.—A new price list of the well-known 
N. C. S. patent measuring instruments, manufactured by Messrs. 
Nalder Bros. and Thompson (Limited), is just issued, giving 
particulars and illustrations of patented brass cased ammeters an 
voltmeters, resistance frames, automatic cut-outs, maximum and 
minimum circuit breakers, &c., of the 1900 and other types. Great 
care has been used in compiling the list to make it really serviceable 
to buyers of these goods. All previous lists are cancelled. 


Steam Engine Economy. — An interesting and instructive 
amphlet is issued by the Wheeler Condenser and Engineering Co., 
of 179, Queen Victoria-street, Tondon, E. C., dealing with the value 
of auxiliary devices for increasing steam engine economy. The 
pamphlet, which is carefully written from the condenser experts 
point of view, should be in the hands of all steam engine users. The 
object of the writer is to direct special attention to the necessity for 
the use of condensers in securing the efficiency of the steam engine 
and inerzasing the period of life of the boiler. He discourses upon 
the value of co densers in general, and especially deals with the 
Wheeler Standard Surface type of condenser, ‘The working of this 
and other types of condenser made by the company are fully 
explained, and the numerous admirable diagrams, with which the 
pamphlet is interspersed, considerably increases its usefulness. 


Cassiers Magazine. In its electric railway number just issue! 
Cassier’s Magazine has fairly surpassed itself. The number con- 
tains an excellent set of articles on electric traction which are 
profusely illustrated. Some of the articles are not merely generally 
descriptive, but touch on distinctly practical and technical matters, 
and the book is worthy of careful reading by all interested in electric 
railways and tramways. Although, of course, mostly devoted to 
American practice, three articles deal with English work ; one by 
Mr. R. W. Blackwell on electric tramways in Great Britain, a second 
by Mr. Benjamin Taylor on the municipal ownership of tramways, 
and the third a description of the City and South London line by 
Mr. McMahon. Among the American articles, one by Dr. Cary T. 
Hutchinson on the development of the modern railway motor. and 
another by Mr. F. S. Pearson, chief engineer of the Metropolitan 
Street Railway Co. of New York, on the latest developments in 
electric conduit railways, are especially worthy of mention. 

We are asked by Messrs. Laing. Wharton and Down to state that 
the reference to the overhead equipment of the Leeds tramways 
(pp. 296 and 355 of the magazine) are inaccurate. The work was 
carried out by Messrs. Laing, Wharton and Down direct for the Leeds 
Corporation, as stated in the columns of The Electrician at the time. 


Exports of Electrical Apparatus and Material.— The followi 
list gives official particulars of the exports of British manufac 
electrical apparatus and material (including 3 and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Aug. 23 to Aug. 29, 
with the ports of destination :— 

Argentina—Buenos Ayres, £375 (telegraph material). Aus!ralasia — 
Adelaide, £103 ; Auckland, £85; Brisbane, £157; Christchurch, 450; 
Launceston, £58 ; Lyttelton, £35 ; Melbourne, £1,128 (including £830 
telegraph material); Sydney, £1,521 (including £606 telegraph 
material); Wellington, £118. Bornco—Labuan, £39. Brazi/—Rio Janeiro, 
£83. British Guima—Demerara, £766 (telegraph material), Canada — 
Toronto, £120. Chi/i—Boca, £270 (telegraph material); Iquique, £85. 
China—Shanghai, £92 (old telegraph wire’. Eyupt — Alexandria, £194 
(including £60 telegraph material); Port Said, £27. France—Boulogne, 
£40 ; Calais, £60. Germany Hamburg, £300. Holland —Amsterdam, 
£160; Flushing, £20. Hong Kong—£269. India—Bombay, £72 ; Cal- 
cutta, £161. Japan—Yokohama, £929.  Malta—£40. Russia St. 
Petersburg, £59 (telegraph wire); Wiborg, £45. Siam — Bangkok, 
£12. South Africa—Cape Town, £81; Durban, £35. Straits Settle- 
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ments—Singapore, £1,939, Segen Gothenburg, £36 (telegraph wire); 
Stockholm, £327 (including £19 telegraph wire) United States —New 
York, £29. West Indies—-St, Lucia, £20. Total £9,940, against £38,955 
in the corresponding week last year (Aug. 24 to Aug. 30). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Aberdeen.—The accounts of the electricity department for the 
year ended July 31 give the total receipts froin the sale of electric 
current at £4,804, a decrease of over £900 compared with the 
peering year, and the expenditure at £2,08] (against £2,593), 
eaving a protit of £2,724, compared with £3,111 in previous vear. 
From the valance of £2,724, interest (£1,049), depreciation (£1,107) 
and sinking fund (£771), making a total of £2,927, had to be 
deducted, so that there was a deticiency for the year of £203. 11s. 

Ayr.—The accounts of the Electricity department for the year 
ended May 31 show that the total receipts from public and private 
lighting amounted to £3,900. 13s 9d. The expenditure, including 
generation and distribution of current, management expenses, &c., 
amounted to £2,621. 5s. 4d., leaving a gross profit of £1,279. 83. 5d. 
After allowing for interest (£1,177. 17s. lld.) and sinking fund 
instalment (£848. 128. 10d.) there was a deficit of £747. 2a. 4d. 
Total capital expenditure amounted to £43,897. 2s., and the 
expenditure during the current year to £7,919. 1s. Units 
generated were 366,784 ; 183,566 were supplied to public lamps, 
110,554 to private consumers, and 3,300 units were sold by contract, 
a total of 297,420 units sold. There are at present 73 arc and 65 
public incandescent lamps. The total maximum supply, including 
public lamps, is 210 kilowatts. 


Bahia Blanca (Argentina).—Arrangements for the electric 
lighting of this town are making progress, and it is anticipated that 
current will be available by the end of this month. ‘The principal 
streets are to be illuminated by 60 1,200 c.p. arcs, and the minor 
streets will be lighted by electric incandescents. 


Bath.—The question of the working of the are lamps occupied 
the attention of the Electric Lighting committee for some time on 
Thursday last. The consulting engineer (Mr. Robert Hammond) 
presented a report which embodied details furnished by his repre- 
sentative (Mr. H. W. Clayden). With regard to the testing of the 
lamps, which it was again contended worked without undue noise 
when the pressure of supply was kept fairly constant, and were quite 
up to the standard of the sample lamp, Mr. Hammond set out the 
steps which had been taken to place the lamps in satisfactory 
working order, pointing out that since the introduction of the 
choking coils there had been considerable improvement, the sound 
emitted being within the limits allowed for lamps working 
with alternating current. Mr. Clayden was of opinion that the 
carbons used were quite good enough, and that the regulation of 
the pressure on the Brush machines should be controllel 
with much greater accuracy than at present. Mr. Hammond pointed 
out that the variation of the generating pressure was a matter over 
which the contractors had no control, and they could not be held 
responsible for unsatisfactory working of the lamps arising from the 
excessive variations which had been proved to take place. Under 
all the circumstances he did not feel justified in refusing any longer 
to grant a certificate to the contractors for the retention money, and 
in future he should recommend members of the committee who 
encountered unduly noisy lamps to make certain whether they were 
being run under proper conditions before placing the blame on the 
contractors or on the consulting engineer. Mr. Hammond sald it 
appeared upon investigation that it was the custom of the borough 
electrical engineer (Mr. G. F. Metzzer) to run the are lamps ia the 
small hours of the night with the Brush machines taken over 
from the old company, in connection with which the methods 
for regulating pressure were most primitive. Mr. Metzger 
replied in detail to Mr. Hammond's report. He said it was known 
to Mr. Hammond and the Electric Construction Co. that it was 
always intenled to run the arc lamps off the Brush plant, but to 
satisfy the contractors they were run off their own machines at all 
tests. The results always proved, that the different machines 
made no difference to the humming of the lamps. Mr. Todd, another 
of Mr. Hammond’s representatives, reported, as the result of special 
experiments on May 11, that “a variation on the primary volts to 
the extent of 50 either way from the normal, did not affect the noise 
given out by the lamps to any practical degree. As regards variation 
of specd, I am not of opinion (continued Mr. Todd) that this makes 
any appreciable difference in the lamps beyond the fact that at the 
lower speed, and consequently lower periodicity, the test room lamp 
seemed quieter.” Mr. Metzger said that Mr. Hammond, in. connec- 
tion with Mr. Todd's report, wrote: * For my own part, I believe 
the noise is due to the vibration of the working parts, and especially 
the core, and I cannot understand why they do not tackle the 
problem from this standpoint.” Mr. Metzger thought it a pity Mr. 
Hammond himself did not observe the working of the lamps rather 
than rely altogether upon the opinions expressed by his subordinates. 
In his (Mr. Metzger’s) opinion, the choking coils had effected a great 
improvement in the working of the lamps, and it only remained to 
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be seen whether such improvement was permanent. A resolution 
was then passed by the committee (with only one dissentient) to the 
effect that while they could not adopt Mr. Hammond's report, they 
recommended the Council to pay the amount in dispute, and a 
further resolution was unanimously adopted expressing entire satis- 
faction with Mr. Metzzer's method of running the plant and general 
management of the station. 


Beckenham.—The Council have entered into an arrangement 
with the British Insulated Wire Co. (the contractora for the mains) 
for the wiring of premises in the district, and the provision of plain 
fittings on the “easy” payment system. The rate at which the 
current will be supplied remains at 6d. per unit as originally 
intended. 

Bristol.—At last week's meeting of the Electricity committee the 
chairman (Mr. George Pearson) announced that for the month ended 
August 10 the committee had had applications for nearly 1,300 
lamps, bringing the total to the equivalent of about 74,000 8 c.p. 
lamps. "The station was to be enlarged so as to provide accommoda- 
tion for additional plant. Extensions of the mains for private lighting 
were also being made, and the committee were laying a power cable 
from the station through the centre of the city. 


Chelsea (London).—A special meeting of the Vestry has been 
called to consider the question of applying for a provisional order 
for their Kensal Town district. 


Cleethorpes (Grimsby).—Mr. A. S. Barnard, the Hull city 
electrical engineer, has been engaged to prepare a report on electric 
lighting. 

Dock Lighting —The Liverpool Dock Board have decided to light 
the Canada Graving Dock electrically, and tendera are shortly to be 
invited. 


Dublin.—The electric tram cara commenced to run permanently 
from Terenure to Nelson’s Pillar on the 28th ult., when the fare for 
the whole journey was reduced to 2d. 


Electrical Progress in Greece.—A company, entitled the 
Griechische Elektricitiits Gesellschaft, has been formed at Athens 
with a capital of 10 million drachmai for the purpose of erecting 
electricity supply works, and constructing and equipping electric 
tramways in Greece. The company has been formed under the 
auspices of the Compagnie Thomson-Houston de la Mediterranee. It 
is stipulated that the directors and all the staff, with the exception of 
the ehief engincers, shall be Greeks, The works in Athens are 
estimated to cost about £300,000, and current will be supplied for 
lighting Athens, the Piræus, the two Phalerums and their environs, 
and will supply motive power to the Atliens-Pireus Railway, the 
tramways and the numerous factories of the Pir:eus. 


Electric Tramways in the Manchester Suburbs.—At a 
conference, on Thursday last, of representatives of the districts of 
Little Lever, Radelifie, Barton, Farnworth, Worsley, Whiteticld, 
Urmston, Little Hulton and Eccles, it was decided to recommend 
the various authorities represented to agree to the construction 
of electric tramways through their districts, the lines to be equipped 
and worked by a company. As tramways were considered preferable 
to light railways it was decided to seek the necessary powers under 
the Tramways Act. The conference was of opinion that power should 
be acquired to purchase the undertakings on the expiration of 21 
years, with option of purchase at periods of 7 or 14 years The 
proposed electric tramways will connect the districts named with the 
Salford Docks. 


Fareham —The Council have decided to discontinue their all- 
night supply of current for both public and private lighting. Current 
will be cut off from the public lamps at 1 a.m. A reduction of Id. 
p?r unit is to be made, and under certain conditions consumers may 
obtain an extension of the hours of supply. 


Fulham (London).—A special meeting of the Electric Lighting 
and Dust Destructor committee of the Vestry was held on Friday 
last to consider communications from the consulting engineer (Mr. 
F. H. Medhurst), the General Electric Co. and their sub-contractors 
for engines (Messrs. Willans and Robinson) on the subject of trade 
union rate of wages. The letter of the General Electric Co. to 
Mr. Medhuist was as follows :— 

* We regret to inform you that Messre. Willans and Robinson refuse to 
be bound to pay the union rate of wages, and we give you below 
extract from their letter: ‘We have no reason to fear a com- 
parison of the rates we pay with those paid by any other firm 
in our district, but we must «decline, and always have declined, 
to accept union rates, or anyone else's, a3 a standard binding 
upon us. Under these circumstances, unless you get the clause withdrawn, 
we must ask you to place the order elsewhere. We enclose list showing the 
rates of wages paid here, which was prepared for the information of firms 
tendering to the Battersea Vestry (whose order for the engines you may 
remember has been placed with us). We are willing to accept any clause 
which falls in reasonably with the payment of these rates. We are, of 
course, very sorry that this opportunity for working with you should fall 
through, but the acceptance of this clause would be contrary to the prin- 
ciples to which we have definitely decided to adhere.’ Will you, therefore, 
please instruct us if you still wish us to place the order with Messrs, 
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Willans and Robinson, whose rate of wages (copy of which we enclose) 
appear to favourably compare with the rates paid in their district, or 
whether we are to place the order elsewhere, in accordance with the rider 
embodied in Clause 39 (sub-letting, &c.). We may say that we have already 
prepared drawing of our dynamo coupled to Willans' engine, but we are 
delaying sending this in for your approval until we learn your decision. 
Unless you decide that the clause can be altered or ignored in this 

rticular instance, we should propose to supply Musgrave engines. 

he committee decided that Messrs, Musgrave and Co. should have 
the contract for the exciter engines. 


Glasgow.—The Glasgow electric tramway contract question has 
undergone further change since our last issue. It will be remem- 
bered that the committee’s report, recommending the acceptance of 
the tender of the E. P. Allis Co. for the supply of the main engines, 
was, after considerable discussion, referred back by the Corporation 
with an instruction to the committee to have a new specification pre- 
pared, upon which fresh tenders were to be invited. On Monday 
afternoon a meeting of the Tramway committee was held, when 
representatives of the four lowest tenderers (the E. P. Allis Co., 
Messrs. John. Musgrave and Sons, Hick, Hargreaves and Co., and 
Duncan Stewart and Co.) were present, and the following eight 
questions were put to each :— 

(1) What engine have you constructed or are you constructiug of like 
capacity to the engines wanted ? 

(2) What engines for like purpose ? 

(3) Where can your engines be seen doing such or similar work ? 

(4) What records as to results can you submit ? 

(5) Are you prepared to better your guarantees as to steam con- 
sumption or regulation 

(6) What is the earliest possible delivery you can guarantee, particularly 
for the first, second and third engines ! 


(7) Would you propose any modifications on the engines you have 
tendered for ? 

(8) Have you facilities for finishing all parts of these engines in your 
own works ? 

The whole question of the contracts was then debated at consider- 
able length, and it was agreed to give the contract for the four main 
engines to Messrs. Musgrave and Soni at £95,516. 


Another meeting of the committee was held on Wednesday after- 
noon to reconsider the matter, as Messrs. Musgrave could not accept 
the stipulation which the committee wished to impose as to the time 
of delivery. Eventually the committee almost unanimously decided 
to adopt the recommendation of Mr. Parshall, their consulting 
engineer, to divide the contract between the E. P. Allis Co. and Messrs. 
Musgrave, the former to supply two of the engines at about £57,000 
and the latter the other two at about £48,000. The contract 
for the auxiliary engines has also been given to the Allis Company 
at £8,000. We understand that the Allis Company guarantee 
delivery in 16 months, and Messrs. Musgrave one of the engines in 
18 and the other in 22 months, The matter will come before the 
Council on Thursday next for, it is hoped, final confirmation. 

Circulars have just been issued by the chief electrical engineer 
(Mr. W. A. Chamen) to consumers of electric current giving par- 
ticulars of the revised conditions under which current is now 7 
There are to be two systems of charging: (1) On the maximum 
demand system. For the first hour's maximum demand 6d. per 
unit, 1$d. per unit after. (2) A fixed charge of 4s. per annum for 
each 8 c.p. lamp (or its equivalent) fixed, and an additional charge 
for all current used of 11d. per unit. Consumers of current for the 
equivalent of five hours or more per day are to be charged through- 
out at the rate of 14d. per unit. 


Gloucester.—The chairman of the Electricity committee announced 
at the meeting of the Council, on Tuesday, that applications for elec- 
tric current were coming in in a satisfactory manner, and there was 
every indication that their undertaking would be a financial success. 


Halifax.—The question of tramway extensions has been occupying 
the attention of the Tramways committee, and it has been decided to 
recommend the Council to construct lines to Ripponden and Rish- 
worth. Parliamentary powers are also to be obtained for extending 
the tramways to Brighouse, via Hipperholme, Hove Edge, and 
Bailiffe Bridge, in addition to the Elland route already decided upon. 
A branch line will be constructed from Mytholmroyd to Cragg Vale. 


Imperial Penny Post.—The Cape of Good Hope has joined the 
British possessions adopting the ld. per 40z. rate of postage. The 
only colonies of importance remaining outside the pale are the 
Australian Colonies, New Zealand and Rhodesia. 


Larne.—A special committee has been formed to report upon the 
lighting arrangements of the town, which are considered to be 
unsatisfactory. There are both electricity and gas works, and the 
present eost of publie lighting is about £460 per annum. 14 arcs 
and 108 incandescent electric lamps are employed. 


Light Railways. Tlie order for the construction of light (electric) 
railways in the districts of Chatham and Gillingham has been 
contirmed by the Board of Trade. 

The Board of Trade have confirmed the Poole and District Light 
Railway Order (1899) which authorises the construction of light 
(electric) railwaysin the County of Dorset from Poole to County Gates. 


The Board of Trade have confirmed the order for the construction 
of the Penzance, Newlyn and West Cornwall Light Railway, which 
will start from the Great Western Railway terminus at Marazion, 
near Penzance, and will provide railway communication to the Land’s 
End. The linewill be constructed by Railway Developments(Limited), 

The Bradford Corporation propose to apply for powers to construct 
and operate a light (electric) railway between Bradford and Leeds. 


Liverpool.—At the fortnightly meeting of the Tramways com- 
mittee the chairman (Mr. Charles Petrie) congratulated the members 
upon the successful working of the line for the past fortnight. The 
debit balance was rapidly decreasing, having fallen from £11,378 at 
the end of April to a dist earing point. Mr. Petrie then made 
reference to the statement of Sir William Forwood at the meeting of 
the Liverpool Overhead Railway Co. a few days back. Speaking oa 
the loss of £2,000 on the Dingle line, so far as the Overhead Railway 
was concerned, Sir William said this loss was entirely due to the 
electric tramways carey ng passengers a distance of 2$ miles fora 
penny, while Glasgow charged 21. and 2}d. for a similar distance. Sir 

illiam also stated that it was admitted by the Tramways committee 
that they sustained a loss of £7,000 on the entire service, and, so far 
as he (Sir William) had been able to analyse the figures, the loss 
exceedel this amount on the Dingle line. He (Mr. Petrie) would 
submit a statement prepared by the officials, which would be perkaps 
the best answer to Sir William Forwood :—“ The Dingle route was 
opened on Nov. 14, 1898. From that date to the time of ita exten- 
sion to Aigburth on April 24, 1899, the passengers carried numbered 
2,411,052; the gross earnings were £11,930. 83. 2d. (an average 
revenue per car mile of 15:0d.). From April 24 to Aug. 19, 2,161,979 
passengers had been carried on the extended route, yielding a gross 
revenue of £12,561. 6s. 4d. (an average per car mile of 13°75d.). For 
the whole period on the Dingle-Aigburth line the passengers carried 
numbered 4,603,031; the gross earnings were £24,482 4s. 6d., 
and the average per car mile 14:3d. The average earnings per 
car mile in Glasgow for the year to June 30 last was, on the 
electric lines 13:89d., and on the horse lines 11 01d. per car mile. 
The horse lines in Liverpool to Dec. 30 last yielded 12°387d. per car 
mile. It will, therefore, be seen that the earnings on the Dingle- 
Aigburth lines have been in excess of the horse and electric lines 
both in Liverpool and Glasgow." Mr. Petrie said he had been 
informed that 14:3d. per car mile was the highest for any place in the 
kingdom, and, taking every expenditure into account—interest, 
sinking fund, and every contingency—if they put this at 8d. per 
car mile it would cover everything, so that they had a profit income 
of 6d. per car mile, which certainly did away with Sir William 
Forwood’s assertion. Instead, therefore, of having had a loss of 
£7,000, they were earning a very handsome profit. Sir William 
complained about the low fares charged on the electric trams, but he 
thought the Overhead Railway charged pretty low fares, as they 
carried passengers seven miles for 2d. When the Corporation took 
over the tramways there was an arrangement between the tramways 
company and the overhead railway for the railway company to pay 
£1,000 a year to the tramways company. As soon as the arrange- 
ment was completed between the tramways company and the 
Corporation the Overhead Railway Co. gave notice to discontinue 
that payment, so that they were losing that amount of £1,000 a year. 
He was sure Sir Wiiliam Forwood would not have made his state- 
ment had he known the actual position of affairs. 

A special meeting of the City Council is to be called to con- 
sider the question of applying for Parliamentary powers for the 
construction of additional electric tramway lines, which the City 
electrical engineer and the general manager of the tramways have 
already reported upon and recommended. The Council are also 
advised to construct an electrically-equipped line from the Old 
Haymarketalong Victoria-street and North John-street to Lord-street. 


Llandilo.— A meeting of ratepayers this week resolved to ask the 
Council to have an electric lighting scheme prepared for the district. 


Lowestoft.—The Lowestoft Council propose to take up a loan of 
£30,000, for electric lighting purposes at 3 per cent. 

Municipal Telephony.—In reply to a communication from the 
Newcastle Trade Protection Society as to the development of the 
Government telephone exchange at Newcastle-on-Tyne the following 
letter has been sent by the Secretary of the Post Office (Sir G. H. 
Murray) :— 

The Postmaster-General proposes to take immediate steps for the 
improvement and extension of the Department's exchange system in the 
Newcastle-on-Tyne district. Certain particulars of the scheme have not 
yet been settled, and his Grace is not at present, therefore, in a position 
to give you detailed information in the matter. 

The Lancaster Chamber of Commerce has unanimously resolved 
to invite the Town Council to consider the desirability of establishing 
a municipal telephone exchange in competition with the National 
Telephone Co, whose rates in the town are £10 per subscriber 
per annum. 

A communication from Mr. J. L. Newland, of the Private Wire 
and Telephone Installation Co., of London, relative to the erection 
of a municipal telephone exchange is being considered by a com 
mittee of the Partick Town Council. 
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Newcastle-on-Tyne.—The report of the Tramways committee, 
recommending the adoption of the overhead trolley system on the 
whole of the tramways in the City has just been published. The 
report refers to the opinions expressed by the consulting engineers 
(Prof. Kennedy and Mr. C. Hopkinson) and the observations of the 
borough engineer (Mr. W. G. Laws) on these reports are also given. 
Mr. Laws’ comments are as under :— 

Both of these gentlemen (Prof. Kennedy and Mr. Hopkiuson) agreed 
that the use of conduit and overhead together is quite practicable, but 
neither of them is enthusiastic in advising its adoption, and both of them 
seem to me to have rather a leaning towards the surface contact system, 
which they both consider to promise well in the future. Kennedy puta 
the cost of the surface contact system at about the same as trolley ; Hop- 
kinson does not give any estimate. Hopkinson does not advise the com- 
bination of the trolley and conduit, and suggests the installing of the 
troley throughout, but regarding it as only temporary in the central 
streets, where it may be replaced in future by the perfected surface 
contact system. I accept Kennedy and Hopkinson as authorities, and adopt 
their electrical conclusions as accurate. 

Mr. Hopkinson’s proposal to instal the overhead trolley temporarily in 
the central steets seems to me, however, a doubtful policy. I was inclined 
at first to agree with it, but on eecond thoughts it does not settle any- 
thing, and leaves the old difficulty untouched. If, on the other hand, the 
surface contact (or the conduit system) is installed at once in the central 
streets, it settles the disputed matters once and for all. There may be 
some future expense in following up the improvement of the system, but, 
if the experts are right, it will als be in matters of detail that changes 
will have to be made. 

Considering all things, then, I am of opinion that the least risky plan 
will be to put down the surface contact system at once in the central 
streets at least, to be worked in conjunction with the trolley outside, and 
to discard the conduit, which is apparently not favoured by the experts, 
though Kennedy’s report to the London County Council is much more 
favourable to it. 

P.S.—The committee will understand that my opinions on the general 
question of overhead wires in the town are unchanged, and that in the 
above report I am merely giving an opinion on the proposals for carrying 
out a definite policy which has been decided on by themselves. 

Obituary.—The death was announced on Wednesday of “ Baron” 
Albert Grant, a notorious company promoter of the seventies and 
eighties. He had, directly and indirectly, a great deal to do with the 
flotation of the Woodhouse and Rawson bubbles. He was the distin- 
guished precursor of the Terah Hooley breed of promoter ; but, 
unlike the latter gentleman, was a clever man, a born financier, and 

sessed a remarkably accurate acquaintance with company law. 

e “restored” Leicester-square, London, at a cost of £30,000, and 
was a really charitable man. We believe the Italians, from whom 
he derived his title, have some cause to remember him with affection, 
which is more than can be said of the British investor, especially in 
connection with electrical joint-stock enterprise. 


Plymouth.—The electric tramways are mur completed, 
and application has been made to the Board of Trade for official 
inspection. 

Reduction in Telegraph Rates to South Africa.—The Eastern 
Telegraph Co. (Limited) announce that the following reduced tariffs 
for telegrams to South Africa will come into force to-day (Friday) :— 
Cape Colony, Natal, Orange Free State, and the South African 
Republic, 4s. per word; Rhodesia (South of Zambesi), 4s. 2d. per 
word; Rhodesia (North of Zambesi), 4s. 5d. per word ; and Nyassa- 
land, 4s. 5d. per word. 

Ross (Hereford).—The Council's consulting engineer (Mr. Hamil- 
ton Kilgour) will shortly present his report on electric lighting. 

St. Helens.— An inquiry has been held into the application of the 
Corporation to borrow £3,600 for electric lighting purposes. The 
town clerk (Mr. G. W. Bailey) said that up to 1897 a sum of £26,000 
had been borrowed when the Corporation purchased the tramways 
and resolved to equip them electrically. Considerable demand for 
current for motors had sprung up, and the Corporation now proposed 
to lay new continuous current mains, and relay the old alternating 
current cables in the districts of Parr and Sutton, two new areas 
to be opened. Current to the new areas would be supplied 
on the alternating system from the Warrington- road works. 
Customers would have to change their lamps, and the Corpora: 
tion proposed to bear the cost. He added that the demand 
for current for lighting was steadily growing. Up to March, 
1897, the equivalent number of 8 c.p. lamps in use was 2,570; in 
1898, 4,752 ; in June last, 6,714. The price for electricity up to 
June last was 6d. per unit, but it was now 4}d., while for power it 
was 3d. for three hours and 2d. after. Besides the total amount 
borrowed for lighting £25,000 had been obtained for tramway 
7 and other purpose. by permission of the Board of Trade. 

r. J. S. Highfield, the borough electrical engineer, gave technical 
details of the scheme. He said they intended to take out only the 
light tension feeders. The plant for the new districts would be 
capable of supplying 3,500 8 c.p. lamps. They had demand for 1,200 
lamps. "There was no opposition. 

Southport.—The Glasgow papers have recently been making 
any at the expense of a Southport deputation which was antici- 
pated in Glasgow, but which did not turn up at the appointed time. 


It appears that the chief electrical engineer (Mr. W. A. Chamen) 
accidentally discovered fragments of the deputation in the Great 
Central Railway Station about 2.30 in the afternoon of the 16th ult., 
and not knowiny anything of the gentlemen’s desire or iniention to 
visit the electric tramway station, he took the visitors out to Pollok- 
shaws-road, and then on to Port Dundas, that they 1night see what 
rogress was being made in electric lighting. The deputation were, 
it is stated, much impressed by the magnitude of the new works in 
course of erection, and left well leased with their visit, by the 5 p.m. 
train for Edinburgh where they had arranged to àine. The deputa- 
tion’s report concerning Glasgow’s tramways should be interesting. 


Sunderland.—An inquiry has been held into the app'ication of 
the Corporation to borrow £10,000 for electric lighting and tram- 
way purposes The town clerk (Mr. F. M. Bowey) said that already 
£71,918 had been spent on the undertaking, aud that the proposed 
loan would be used for putting down additional plant for lighting 
and tramways. The borough electrical engineer (Mr. J. F. C. Snell) 
gave technical details. "There was no opposition. 

Swansea.— It is reported that the tenders recently received for the 
supply and erection of electric lighting plant were much in excess of 
the figure anticipated by the Electric Lighting committee. Four 
tenders were received, but the lowest amount was between £15,000 
and £20,000, which the committee consider to be too much, and they 
have, therefore, referred the tenders to their consulting engineer (Mr. 
E. Manville) for report. 


Sydney (N.8.W.).—At a recent meeting of the City Council, the 
Mayor stated that, with the intention of giving effect to a resolution 
of the Council with regard to the lighting of the city by electricity, 
a cablegram had been‘despatched to the Agent-General in London on 
May 5. The cablegram asked the Ageut-General to submit names of 
electrical engineers of undoubted standing who were willing to visit 
Sydney and prepare the necessary plans and specifications for an 
up-to-date electric light installation. An answer, dated June 16, 
had been received, stating that full information was being sent by 
the first mail. 

Theatre Lighting.—The new theatre at Rotherhithe, which is to 
be known as Terriss’s Theatre, is being provided with an electric 
light installation by Messrs. Strode and 60 

The Oceanic.“ —At last the old cable ini “Great Eastern” 
has been eclipsed in size. The “Oceanic,” which was publicly 
inspected this week is about 700ft. in length, and has been built by 
Messre. Harland and Wolff, of Belfast, for the White Star Line 
running between Liverpool and New York. It is claimed to be one 
of the finest liners afloat, and the lighting throughout by electricity 
will tend greatly to the comfort of its passengers. 

Todmorden.— The Council propose to call in an electrical expert 
to prepare a report on the question of establishing electricity works 
for lighting and traction in this district. 


PATENT RECORD. 


The following list of Applications for Patents and Specifications published, 
has been compiled for this journal by Messrs. J. C. CHAPMAN and Co., 
Chartered, Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 
able information in connection with Patents, Designs and Trade Marks may 


be obtained, 
APPLICATIONS FOR PATENTS. 
July 18, 1899. 
14,724. A. C. Brown and R. BURN. London. An improved auto- copying 


telegraph. 

. M. H. HURRELL. London. An improved winding for dynamos. 

. F. G. HALL, Jun., and I. E. Burpicx. London. Improvements 
in or relating to submarine electric arc lamps.* 


14,789. G. H. JELrs. London. Improvements in electrical locking 
apparatus for railway signals.* 
14,794. S. Y. HEEBNER. London. Improvements in and relating to 


storage batteries.“ 

G. pt P. MAdIxI. London. Improved counter or meter for electric 
lampe, motors, and other electric apparatus. 

. W. P. TuowrsoN. Liverpool Improvements in or connected 

with apparatus for use in the production of Röntgen rays. (The 
Voltohm-Elektrizitiits-Geeellechaft, A. G., Germany.) 


July 19, 1899. 
T. Stacey.  Newcastle-on-Tyne. Automatic electric signalling 
apparatus for pneumatic despatch tubes. 
H. P. J. Wurrr and J. H. BLuNck. Birmingham. Sound proof 
telephone cabinet.* 
14,878. W. W.CoLLEv. London. Improvements in covering electrical 
and other wires and apparatus therefor. 
14,892. J. D. F. ANbpREWs. London. Improvements in automatic electric 
signs. 
14,906. H. P. Davis. London. Improvements in fuse blocks for electric 
circuits. (Date applied for under Patents, &c., Act, 1885, Sec. 
103, Jan. 30, 1899, being date of application in United States.) 
14,907. H. P. Davis and G. WRiaHT. London. Improvements in circuit 
breakers. (Date applied for under Patents, &c., Act, 1885, Sec. 
103, March 23, 1899, being date of application in United States.) 


14,859. 
14,877. 
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SPECIFICATIONS PUBLISHED. 


Notsr.—All Specifications can now be obtained at the uniform price of 
8d. each. 1888 


16,753. Newton (Carleton). Electric locks and combination mechanism 
therefor. 

Lake (Société Anonyme des Horloges Electriques Cauderay). 
Electric motive mechanism for clocks and the like. 

BEHREND. Secondary batteries or electrical accumulators, 

BEADLE. Primary electric batteries. 

IMRAY (von Welsbach). Manufacture of filaments for incandescent 


electric lamps. 
1899. 


Justice (Pope Manufacturing Co.). 
discharge of electric storage batteries. 
GoLBv (Ludwig and Pfefferkorn). Membrane style for phono- 
graphs and gramophones. 

Brittsh THomMson-Houston Co. (Limiten) (Potter). 
devices for electric motors. 


16,902. 
17,268. 


17,468. 
17,580. 


1,605. 
7,167. 
10,135. 


Means tor controlling the 


Controlling 


10,136. British THomson-Houston Co. (LIMITED) (Buck). Systems of 
controlling electrically propelled railway trains. 
10,205. GinovanRD. Liquid feed devices for electrolytic and kindred 


apparatus. 


COMPANIES' MEETINGS AND REPORTS. 


— 
Chloride Electrical Storage Syndicate (Limited). 


The ordinary general meeting of this syndicate was held at Clifton 
Junction, near Manchester, on Tuesday, Dr. F. H. Bowman in the chair. 

We have received the following note of the proceedings :— 

The SECRETARY (Mr. Holland Dell) read the notice convening the 
meeting, and the Directors’ report and accounts were taken as read. 

The CHAIRMAN said the shareholders would notice that the course of 
the Company during the past year had been one of steady progress. Their 
storage battery continued to give the greatest eatisfaction, and orders had 
begun to pour in. Nothing could hinder electrical storage from being 
required all over the country. There were already signs that battery 
power would be used for electric traction on all tramcar routes in 
the centre of cities. He had no hesitation in saying that the 
Company's battery was by far the best in the market, and the only one 
that could be called commercially successful at the present time. After 
providing for debenture interest they had a sum of £16,590, which the 
Directors considered very satisfactory, taking into consideration the rise in 
the price of zinc and lead, of which large quantities were used in their 
works. After writing off £5,160 from the various accounts there 
remained £11,229. Dividends had absorbed £3,703 of this, and the 
Directors proposed to carry forward £7,526 and to declare a further 
dividend out of that money at the rate of 7 per cent. Owing to the great 
extension of the business further capital would be required, and it was 
proposed to raise this by a further issue of debentures. Although he 
would have preferred to report still greater success, the balance-sheet was 
one with which they had every reason to be satisfied. He moved the 
adoption of the report and accounts and the declaration of the dividend. 

Dr. E. HOPKINSON seconded the resolution, which was declared 
carried unanimously. 

A SHAREHOLDER thought that more particulars of the accounts 
should be shown, but accepted the explanation of the Chairman that this 
would not be desirable in view of competition. 

Mr. Harvey was then re-elected a Director, and Mes:ra. Parkinson 
Mather and Co. were re-appointed auditors. 

The usual remuneration to the Directors having been approved, 

The CHAIRMAN said that the Directors had been very ably assisted 
by the Manager (Mr. Grindle) and by all the officials of the Company. In 
the past the Directors had declared an interim dividend, and although 
they had power to do that under their articles, he would prefer that the 
shareholdera should contirm the course. 

Mr. PRIESTLY seconded a resolution to this effect. 

Mr. HARVEY said that, considering the present price of materials and 
what could now be got for batteries compared with the figures ia the early 
days of the Company, he thought there had been exceedingly good 
management The Company had now a large number of orders in baud, 
sufficient at the present rate of output to last for a very considerable time 
to come, and it would be, therefore, necessary to still further increase the 
works. 

The resolution was carried, and votes of thanks to the Chairinan and 
Directors and to the general manager and staff, responded to by the 
Chairman and Mr. Grindle, terminated the proceedings. 


Brush Electrical Engineering Co. (Limited). 


The tenth annual report of the directors (for the year to June 30) states 
that the profit and loss account shows an available gross profit of 
£57,259. 11s. 9d. After deducting maintenance, general charges, interest 
on Debenture stock, aud interim dividend on Preference shares for the 
half-year ended Dec. ól last, there remains a balance of net profit of 
£26,480. 7a. 3d., and the directors recommend the following dividends :— 
On the 6 per cent. Preference shares for June half- -year (making 6 per 
cent. for year), £5,400 ; at the rate of 5 per cent. on Ordinary shares for 
the year, £9,000; bonus to employees under profit-sharing scheme, 
£1,980 ; depreciation, £5,000 ; balance forward, £5,100. 78. 5d. 


i believed had a properous future before it. 


on that of the preceding year when there was a loss of 199,643.10fr. 


Capital expenditure to the extent of £55,956. 2s. 6d. has been incurred 
during the year on extensions of buildings and plant at Loughborough to 
enable the company to meet the growing demand for electric traction and 
power distribution undertakings in Great Britain and the colonies. The 
provision referred to in last year's report with reference to the Workmen'a 
Compensation Act has proved to be more than sufficient to meet the require- 
ments of the case, and the directora propose that the company should con- 
tinue to effect its own insurance in respect of that Act. The policy of 
developing the company's facilities for dealiog with electric traction 
contracts has borne good fruit during the year, and the works are well filled 
with orders for steam engines, electrical machinery and rolling stock. 
The result of the year’s trading enables a further distribution to be made 
to the company's employees under the profit-sharing scheme, with the 
results of which the directors continue to be satisfied. The directors have 
decided to make the company’s financial year coincide in future with the 
calendar year. A balance-sheet and report will accordingly be issued for 
the six months ending December 31 next, aud thereafter for each whole 
year ending December 91. 


BARCELONA TRAMWAYS CO. (LIMITED).—The general meeting of 
this coripany was held on Wednesday. The chairman (Mr. E. M. Under- 
down, (. C.) eaid the undertaking had been worked under unfavourable 
conditions during the past year. Tue receipts had fallen off considerably, 
and were not a fair basis on which to make calculations. The previous 
year was one of the best they had ever had. In consequence of having to 
pay £4,016 for interest on the new Debenture stock, the proceeds of which 
were expended on works that were only now becoming productive, and of 
having to meet a charge of £1,717, in respect of a claim for municipal tax, 
the directors were not in a position to declare a dividend. The result, 85 
far, of the current year's working bad been very satisfactory. Electric 
traction was inaugurated on their system in January last with the running 
of nine electric cars. At the present time they had 78 electric and 
42 mule cars at work, and there would be a larger number of the former 
running in the near future. It was then absolutely neceseary for them to 
provide at least 40 more electric cara to meet the great increase in traffic. 
It was of little use to go into what the working expenses have been 
hitherto because everybody who was experienced in the working of electric 
tra ways could pretty well form a judgment as to what percentage such 
tramways could be worked at, assuming that there was no particular 
circumstance to be taken into account, and there were no exceptional 
circumstances against their working at a reasonable figure. Therefo-e, the 
large percentage of working expenses which had hitherto ruled, owing to 
the working of their tramway by animal force would be changed into 
conformity with the rates ruling for electric tramways, and it was needless 
to say, if that principle was applied to working with electric traction, it 
would increase their profit-earning capacity, and at the same time give 
returns from which they should be able to pay the additional liability 
thrown upon them. The Board had received two offers for the purchase 
of the undertaking, but the negotiations fell through. The directors were 
perfectly content to continue to hold to the undertaking, which they 
The additional capital that 
would be required for the development of the traffic was estimated at 
£100,000. 


COMPAGNIE FRANCAISE DES CABLES TELEGRAPHIQUES.—In the 
report of this company for the year 1898 a marked improvement is shown 
T his 
amount has been paid off and, in addition, the sum of 104,552.82fr. bas 
been carried forward. "The laying of the cable from Brest to Cape Cod 
(5,873 kilometres in length) was completed during the period under review 
and is working satisfactorily. According t» the ministerial decree of 
Jan. 7, 1899, the company will receive for a period of 30 years 
an annual subvention of 800,000fr. to take effect from Jan. 1 last. This 
is the longest cable which has hitherto been submerged, and 382 signala 
per minute can (the report statea) he transmitted through it, being 80 signals 
more than the speed fixed in the State specification. The company is con- 
sidering the installation of a duplex service, thus increasing the com- 
mercial value of the line. During 1898, in addition to the necessary works 
for the maintenance of the cables in good working coudition, fresh cables 
were laid between Brest and Penzance, ensuring direct communication 
with England. All the expenses during 1898 have been paid out of receipts 
and the amount under the heading of interruption and work of repair 
remains at the same figure as in 1897, 1 e., 5,793,924.84fr. In 1897 the 
total receipts were 2,720,222.65fr., and in 1898 they reached the figures of 
4,809,899.72fr. This extension of the traffic and the absence of interrup- 
tion of service augur well for the future of the company. The expenses in 
1898 were 1,149,989.56fr. against 1,076.951.25fr. in 1897. The company’s 
cables remain in efficient working order. 


MATHER AND PLATT (LIMITED).—The ordinary general meeting of this 
company was held on Monday. The chairman (Mr. Wm. Mather) referred 
to the satisfactory progress made during the half-year. Although they 
had had no special contract which yielded exceptional profit, yet the works 
had been fully engaged, and the company had profited by the good times 
which all engineering works were enjoying, and which he trusted would - 
long continue. Their business was not dependent upon one branch of 
engineering. Dividends at the rate of 5 per cent. on the Preference and 
7 per cent. on the Ordinary shares were declared. 


BIRMINGHAM OMNIBUS CO.—The undertaking of this company has 
been sold by the receiver for the debenture holders to the British Electric 
Traction Co. for about £35,000. The new proprietors are reported to 
intend to develop the undertaking and to run electric omnibuses along the. 
Broad-atreet route. 
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— 

JULIUS SAX AND CO. (LIMITED).—This company was registered on 
Aug. 21, with a capital of £18,0C0 in £1 shares (12,000 Preference), to 
acquire the electrical undertakings of Julius Sax and Co. (Limited) 
(incorporated in 1892), to adopt an agreement with Mr. H. M. Salmony, 
and to carry on the business of electricians, electrical engineers and 
suppliers of electricity for the purposes of light, heat, motive power and 
otherwise. The subseribera are G. Arbuthnot and L. C. F. Oppenheim 
(each with 5,000 Preference shares), H. M. S»lmony (electrical engineer), 
A. Bannister, L. Mcas, L. Wolf and T. Cowan. 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 34 per cent. (since July 15, 1899). Price of 
silver 274d. per oz. (Aug. 31). Consols (24 per cent.) 1053—105 for 
money, 1055—1053% for account; 24 per cent. 1014—102 (Aug. 31). 
Stock Exchange Settling Days: Consols, Sept. 1; Stocks and Shares 
Continuation Day, Sept. 15; Ticket Day, Sept. 14; Pay Day, Sept. 15; 
Mining Share Carry over Day, Sept. 12 and 26. 


BABCOCK AND WILCOX (LIMITED).—4An interim dividend of 20a. per 
share has been declared, payable l5th inst. 
BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LIMITED).—Mr. C. A. 


can the directors, as a body, disclaim all responsibility! One feature of 
all this is sometimes lost sight of, and that is that if a poor man desires to 
sell a few shares, it is difficult even to get an offer for a security so 
discredited.” 


MANCHESTER ELECTRICAL WORKS (LIMITED).—In a circular just 
issued by the directora of this company it is stated that“ the sum of £900, 
less charges, being the purchase price of the works by Mr. Thomas, as 
approved at the general meeting of Sept. 5, 1898, has been paid. A pro- 
portion of this has been absorbed by payment of rent, legal and other 
charges, rates, taxes, kc. No fees have been paid to the directors, and 
there are no charges for office expenditure. "The balance of cash is at the 
bank. Securities were taken by the directors in connection with Mr. 
Rawson's liability to the company. These securities will require careful 
realisation, aud it is hoped that the directors will be left a free hand in 
the matter as they are acting in the interests of the shareholders only. 
Negotiations are pending for the sale of the company's rightsin the Wood- 
house and Rawson electric filaments, which are acknowledged to be the 
best in the market. The directors do not consider any benefit would be 
derived from calling a meeting until they can report more definitely on the 
company's position.” 

STOCK EXCHANGE NOTICB.— Application has been made to the 
Stock Exchange committee to appoint à special settling day in and grant 
& quotation to the Six per Cent. Preference shares of £5 each of the 
British Westinghouse Electric and Manufacturing Co. (Limited), 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


Verner has been elected a director, vice Mr. R. Northall-Laurie, deceased. : | 5 Mus | AGUREOATE: 
ELECTRIC LIGHTING AND TRACTION CO. OF AUSTRALIA (LIMITED). Line . | 335 

—The Electric and General Investment Co. (Limited) have offered for E pun Amount. | Dod. 

subscription, on behalf of the Brush Electrical Engineering Co. (Limited), | ———— ———— ———— —-— |i— ——- —— —— 

20,000 Preference shares and 20,741 Ordinary shares. The share capital | 1899 £ £ | | £ £ 

of the company is divided into 30, 000 Six per Cent. Cumulative Preference Birmingham Tramways.| Aug.26 | 4,423/+ 612 8 351,490 |+ 4,129 

and 30,000 Ordinary shares of £5 each. Blackpool Corporation.. „ 24 1,305 + 299 21 13,769 + 3,605 
HAMPSTEAD ELECTRIC SUPPLY CO. (LIMITED. — We have referred | Blackpool and Fleet wood „ 26 2,090 + 878 8 11,990 |+ 5,163 

from time to time to the reports in the financial journals of the hawking „Bradford Corporation... „ 27 | 410 jd 54 17,444 es 

of the shares of this company. The following appcars in the Financial Bristol Trams & Carriage „ 29 3,695. , 922 8 29,140 ＋ 2,851 

Times of the 28th ult. from “A Shareholder." :—“ You have repeatedly | City&South London Ry. „„ 27 895 P £19, 9, 8,641 |- 

drawn attention to the extraordinary and persistent manner in which the | Dover Corporation.. „„ 26 346'+ 68 21 | 4,642 re 

shares of the Hampstead Electric Supply Co. are hawked about by a firm „Dublin United.... 5, 25, 1,639'+ 599 8 9652'+ 596 

which styles itself Sims, Newman and Co. If the directors in the interest | „Glasgow Corporation.. „ 26 | 9,758 -- 1,€05, ... En T. 

of the shareholders would instruct their secretary to reply to the following Liverpool Corporation „ 19 | 7,649 E 1, 174 33 222,022 + 29, 384 

questions the matter would be more fully elucidated than by their general Liverpool Overhead Rly. „ 27 1 899 Es 238 9 | 15,125 — 183 

disclaimer. Is Mr. Morris Cat ton, of 64, Victoria-street, the promoter of Sheffield Tramways. m.. | , 27 1,462 + 538 34 44,566 7 10, 858 


the company and one of its directors, responsible for this peraistent South Staffs. Trams. . un 26 705 P 3 54 22, 2,510 70 + 1,081 
circularising ? Is Sims, Newman and Co. an alias of his? If this is so, * Partly electrical. 
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A v 1 LAST | PREVIOUS Price | RATE PER | BUSINESS DONB 
PRESENT uo N | DE NAM. WEEK'S PRION | Wednesday, CENT. DIVIDEND DUB, DURING WERK 
AMOUNT.| „nE DEND. | AUGUST 23. August 30. | YIELDED. ENDING AUGUST 23, 
F E s. d. Highest Lowest 
124,400 100 4% African Direct Telegraph 4% Mort. Deb. (red) --] 100 104 10 104 81611 January and July .. 101 - 
95.000 10 es Amazon Telegraph e.e = — -———— — — 8 4 8 4 E June and December.. T *e 
8125, 000 100 5x b per Cent. Debentures = = = = = — 85 90 85 90 5 11 1 = . ES 
£875,2)| Stock 15,0 | Anglo-American como mmm 63 66 63 ea 5 6 O | Feb., May, Aug., Nov. — - 
£1,062, 741 Stoch | 18/0 Do. Deferret 244444 141 15 143 15 600 15 143 
10 3/0 Brasilien Submarine 15 15i 15 154 410 4 | Mar., June, Oct., Dec. 163 16.5 
275,000 100 5% Do. 6 per Cent. Debs. (2nd Berles, 1906) . Dis 107 111 107 111 4 10 11 June and December - - 
10, 000, 000 $luu $13 8 Cable Capital Stock = = = = = = æ = 188 193 188 198 4 211 Jan., Apr., July, Oct. zx 83 
41, 886,14 Stock 4% [(% Do. f per Cent. Debenture bipes -—-——--| 104 106 164 16 815 8 " A 1054 104) 
10,000 10 8/0 | Guba Submarine Ordinary .... "€—— 9 10 9 10 8 0 0 | Februsry and Auge st 92 93 
6,600 10 10/0 Do. Preference 10 per Cent... -.... 18) 101 18] 191 5 2 7 i i - - 
19,981 5 2/0 Direct Spanish. (Ordinary) pasam 4 6 4 5 4 0 0 | April and Octcher.. - - 
8.000 6 5/0 Do. 10 per Cent. Cumulative Preference — - 94 10) 91 103 416 8 bs am 
£30,000 50 44% Do. 4% per Cent. Debenture 1. = = a =» 1033 197% 103% 107% 4 41 Janvs)y and July zs m 
60,710 20 5/0 | Direct United States Cable m ~ ......—.. 113 121 111 121 5 6 1 [Jan. Apr., July, Oct. 12] 12 
3120, 000 100 44% Direct West India Cable 44% Reg. Deb. (red) . "PS 100 103 100 103 4 7 5 June and December. ; ~ = 
24, oco, Stock 65/0 | Bastern Ordinary... = —— —————| 163 158 16% 168 4 811 Jan,, Apr., July, Uct.| 156 164 
81, 796, C00] Stock 84 Do. Iz per Cent. Pref. Stock: c TUNE 99 lor 99 102 8 8 8 1004 9. 
1.432. 2680 Stock 4 * Do. 4 per Cent. Mort. Deb. Steck (red. 72 aa 116 121 116 121 8 6 7 | May and November - - 
250,000 10 2/6 Hastern Extension ..= — — P 144 15 141 15 413 4 | Jan., Apr., July, Oct. 14 es 
£320,000 | Stock 4 Do. 4 per Cent. Debenture Stock —— —.. 116 120 115 120 8 7 0 February & August 1:6 s 
£10,200 100 5 * Do. 6-p.o.(Austin.Gov.Sub.)Deb.19CC(reg. ja 99 13 £9 103 417 4 | January and July — - 
£64,400 100 b Do, (Bearer) = == =. 10) 10% 100 103 417 1 " " - - 
£17,400 109 b *“Bastern and S. African 5 p.c. ‘Mor. Deb. ebe (reg.) )- 99 108 99 3 417 1 " " ee æ 
£24,500 100 57 Do, (Bearer!ñꝗ = = sæ = -os a 10 . 103 10: 103 417 1 ii Bi + - 
£300,600 100 4% lo Do. 4% Mortgage Debentures, 109 . 101 104 10l I 81611 | February & August 104 d 
£300,0CC 325 1z Do. 4% Mauritius Sub. Debe. (red.) æ =a 102% 105% 102% 1052 B15 2 | May and November Pe 3 
180,337 10 4,6 Globe Telegraph and Trust 101 1) 101 — 11j 415 5 Jan., Apr., July, Oct. 11 1c: 
1£0,(42 10 8/0 Do. 6perCent. Preferen e 15 1t4 15 153 817 5 7 i 16,4 16 
150,000 19 6/6 Gt. Northern of Copenhagen .. 30 32 39 t2 4 0 8 | January and July .. 304 = 
£89,500 100 43% Halifax & Bermuda Cable 437 lat Mort.! Deb. (red).. 100 108 100 103 1 7 6 x - - 
17,060 95 87/6 Indo-European = =æ =æ = a ww 43 52 48 52 4,60 2 | May and November i% z 
2100, 0 0 100 Ly4 London Platino-Brasilian 6 per Cent. Debs. z ; 1904. 10) 112 109 112 b 7 6 | March & September - = 
&100,0 9 100 6% Pacific & European Tel. 4% Guar. Debs. (red) .... 103 106 103 16 816 6 | Juneand December Et - 
11,69 8 8/0 Beuter's erii rim JFF... E: i : id i A d 2 April and October... E 
16, 9 10 i West African Telegraph ... — n.. 24 34 2j 84 4 9 3 December and July. — a 
£200,000 160 6% „% Do. 6 per Cent. Debentures ed.) = m=. 100 108 100 103 417 7 | March & September EN ee 
£160,000 100 4X Do. ( per Cent. Debentures æ ~ . 100 104 101 104 816 11 | January and July es a 
88,321 10 2/6 "West India and Panama 1d 19 1g 1$ = May aud November ee = 
563 10 6/0 Do. 6 per Cent. lst Preference — ——— 10 104 10$ 104 5 11 6 " n 10j 101 
4,069 10 6/0 Do. : per Cent. ind Preference . a = m = 8 94 8$ 94 6 6 3 " j; 83 - 
£80 000 teo b * Do. er Cent. Debentures 2. . 103 108 103 106 414 4 | January and July .. " & 
£339,181 Stock é Western & ian 4% Debenture £took ... = 103 106 103 106 815 6 | June and December NE 5 
£168,100 100 6x l⸗ Western Union 6 Der Gent Sterling Londs(red.)—| 100 106 100 106 614 3 | March & Septem er = mi 
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PREVIOUS Price RATE PER BUSINESS DONE 
PRESENT AMOUNT ow | NAME, WEEK'S PRIOR | Wednesday, | CENT. | DIVIDEND bor. DURING WEEK 
BHARR. PB [I AUGUST v» | August 30. | YIELDED. | — — ENDING AvacsT 2 AUGUST 23. August 30. YIELDED. | ENDING AUGUST 23 
TELEPNONES, & t. d. Highest | Lowest 

224 360 13. | 1d. | Consolldated TelephcneConat. Manufacturing 8 i à 1 415 8 | July 22 - á 

71,000 1 a Monte Video Telephone ae „ „„ mo „ „„ ow 1 1 1 b 0 0 October e me m a = - 
1 000 1 2s Do. 65% Preference.. —— —— i .. ~ — 

490,000 6 8/0) | Nation?] ~~~. „„ odd de n ME Oc 52 53 5 tè 5 9 1 | February & August EVs Ey 
15,900 10 6/0 Do. 6 per Cent. Cumulative let Fre. 18 16 198 14 459 " " 135, ; 
15,000 10 6/0 Do. 6% Cumulative 2nd Pre. 18 M 18. 14 4 59 " " uil - 

250,000 b 2/6 Do. 87 Non-Cumulative 8rd Pref oc ===- 51 — | 1 85 4 10 Ul 575 B8 

1,324,471 | Stock 83% Do. Debenture Stock 8jX (red.) . 9 101 99 12 8 5 8 Jane ind December | 100 1Yài 

68,000 6 6/0 United River Plate =. a a» po D e» e 43 5i 1 5 6 14 8 J y = æo m mso am 9 - 

£179 937 | Stock EX% * Do. 8 per Cent. Debenture Stock (reå.) ——..| 106 107 104 107 41311 | June and Decemter — — 
ELECTRICITY SUPPLY COMPANIES, 

100,000 1 | m Bl'ckh'th & Gr'nw'ch D'st'ct Elec.Lt.Ord.t16s pd.) 1 1 i 1 - — - - 
0, 000 10 | 7/9} | Bournemouth and Poole Electricity SupplyOrd ..| 13 181 18 į $18 5 - js Et 
6,000 10 4/6 Do. 44 per Cent. Cumulative 4 hem 10 11 10 11 é 110 - 12; e 

20,000 5 - Calcutta Elec. Supply Ordinary (£4 paid) . ~.. 6 6} 6 H — — I - 
8 1,000 b 4'0 “RADE Cross & Strand Electricity Supply Corp. . 10 11 10j 117 8 13 3 [ February & August lug bea 
23,000 b 2/8 .44 per Cent. Preference 6 sf 6 68 8 9 8 , " th = 

£34,000 B 2/6 Chelsea EC icity Supply Ordinary H 8 71 8j 810 7 March = = me mw e ~ 83 85 

£100,000 | Stock 43% Y Dehenture Stock (red.) ~ —....... 118 116 118 115 818 7 | Juneand December - = 
$1,200,000} $1,000 577 Onicsgokd onlst Mort. 530 year Gol Bonds(red)..| 105 116 105 115 4 7 2 | April and October - = 

60,000 10 7/0 City of London Elec. Ligkt'ng Ord 2... emcee = 11 12 111 123 219 0 | February & August 1255 1: 
60,000 10 6% Do. 6% Cumulative Pre 12h — 184 124 135 4 811 | January and July . 13 m 

&1C0,000 | Stock 5% |* Do. 6% Debenture Stock (red.) 13 128 115 180 317 5 [June and December — = 
40,000 10 RA County of London & Brush Prov. Ord.. w.. .—.... 11 11 11 11! = 11 d 
20,000 10 6/0 Do. 6% Cumulative Preferences 131 14 183 145 42 9 | Marché September " s 

£200,000 | Stock 7/8 Do. 4}% Deb.StockCerts. 30 / tobe pd.) red. 8t 83 81 81 is 83 SH 

.. 19,661 b 1/6 | House-to-House Electric Lighting Supply Ord-. 8 9 8 9 8 6 8 ti 8j 
17,000 6 8/6 Do. 7 per Cent. Preference LL 4 9 10 9 10 810 0 March & September - = 
15,000 b 10% | Kensington and Knightabridge Ord. . xd| 18h 183 12 1 5 $15 E = 
10,000 5 62 De, 67 lat Prefs occ: eo nem rem er eo ep ec Ti 8 71 8 815 0 January and July — - - 

110,000 8 n London Blectric fup ply Ordinary Lom. 94 4 8$ 4 — 81i sa 
48,060 b 8/0 Do. 6% Preference = a. = = æ = æ æ m m o 6} 7 63 7 579 on i 
00,000 | Stock 4% Do. 4% 1st Mort, Deb. ~ 106 107 105 107 815 1 |Mch,June,Sept,Dec| 106 E 
62.500 10 bu Metropolitan Elec. Supply Ord. (Nos. It to 68,509) 15 16 16 16 3 2 6 | April and Ooto der 164 1j 
$9,500 10 t/11 Do. (Nos.€2,501 to 85,000) ......... 2 4 , 14h 16} 113 15 346 15i T 

£220,000 | Stoch 442, Do. X Deb BE First Mortgage 217 119 117 119 815 7 | June and I December - <a 

6,452 10 6/0 | Notfing B 1 Elec spel di 3 15 16 15 10 815 0 | Maren - vi 
10,000 6 5/0 Oxford Electric í ina. Sax esu Rer CENE ei 4 "4 " 8 9 0 " E = 

475,000 1 p Rand Electric an on en 690 =d (UA ap 00€ aw i -— = LJ Pj 

& 30,70 | Stock 5% River Plate El. Lt.&Tr'ct'n, Ltd. 5 Ast Mor, Der. 8 £0 85 90 111 1 = - - 

160,000 | $100 $2 | Royal Eee Company of Mon Shares. 160 180 160 180 4811 — - 

123,200 100 4X Do. % let Mert. Deb 1C5 107 105 107 1414 and € October as = 
81,980 b 50 ‘at. sane M Pall Mall Electric Ordinary m... 26 17 1e 173 4 210 | February & August 17i 16] 
0,000 B 8/6 7 Cent. Preference s LL. 9 10 10 8 10 0 n " - - 
66,000 6 ok south London Elec ectyic S OPELY Ordinary (24 pafd). 3l 4i 33 ík < a m 
70,600 B 6/0 | Westminster Electric Supply Ordinary m = = = l> 18 15$ 1861 312 9 | March & Beptcmber 16 151 

ELECTRIC MANUFACTURING, &o., COMPANIES, 

125. 000 1 .. | Aron Electricity Meter 6 per Cent. Cum. Pref. a. 1 i 1 5 i - 
40,000 5 5/0 bun Insulated Wire Ordinary .......... o d 11 12 11 12 4 3 4 S M da 
27,500 b 3/0 do. Preference ............ z 6l ei 63 d 4 8 11 cs ; 
9 uw 3 172 Brush Blectrical Engineermg .. oe 2 id ld 2$ 216 6 September 3 2} 2 
90 000 7 1/2 Do. 6 per Cent. Pref. None -Cumt lative — - v4 2 24 2% 6 1 1 2 2 

2125 000 Stock | 4 De 43 s} per Cent. Perpetual Debenture Stoch 110 Its 110 114 819 3 | February & August — » 

£50,000 | Stock de » Debenture Stock (red.) 101 Ki 100 — 108 4 6 7 | June and December - T 

£20,000 5 10/0 Callender s Cable Construction Orlinary 2...... . 13] 181 13} 14 5 3 5 " n l4} li 
20,000 5 d Do. 5 per Cent. Cumulative Preference ...... 51 6 6} 6 T 8 — 

£90,000 | Stock 432 Do. 43% 1st Mort. Deb, (red) ..—.—....| 112 115 113 115 815 3 | November and May = — 

890,000 1 84d. | Castner-Kellner Alkali Co. (fully paid) æ.» æ=.. 1 11 l 13 6 8 0 - 1} — 
69,000 1 1/44 | Chadburn's 1 Telegraph Ordinary ....— —.... 1 lg 1 13 - - z - 
€0,000 1 71d Do. 6 per Cent. Cumulative Prei... 1 11 1 12 410 0 — — 
82,098 8 2/11 Crompton and Co. (Nos. 1 tO 32,0995 1 4 8 4 410 9 | January and July. Pu - 

£100,000 100 5 Do. 5% First Mort. Deb. (re J 99 1:2 10) 103 4 17 1) 5 - E. 
60,000 1 a Davis and Timmins 6 per cent. Cum. Pref......... i T ü 1} 3s - ae 

99,261 5 1/9} | Baison and Swan United (“A“ Shares) (43 pup. 11 22 2 z$ 740 February a August 2] iá 
17,189 b 2/91 Do. (£5 paid) m. = a. s= „s on wo 4 6 ê 6 6 0 0 Pie 
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Ax instance of the short-sighted policy of certain local 
authorities in imposing impraoticable conditions upon electric 
lighting undertakers may be found in the case of the Penarth 
Electric Lighting Co.'s Provisional Order of 1898, where the 
company was induced to accept a clause providing that the 
statutory right of purchase by the Urban District Council 
might be exercised at the expiration of 15 years. We 
are not surprised to find that, while bound by such 
terms, the Company has not thought fit to proceed with 
its undertaking, but has recently applied for a» extension 
of ihe purchase date for the full statutory period of 
49 years. The. District Council appear to have recognised 
the necessity of making & concession in order to get the 
work carried out, and have offered to advance the purchase 
limit to 38 years from the date of the Order. Before accepting 
this offer and setting to work, the Company will no doubt be 
advised whether or not a local authority has the power to 
surrender a right of purchase secured to it by a Provisional 
Order confirmed by Parliament. It would be awkward for 
the shareholders if the question should be raised hereafter by 
the successors of the present members of the District Council, 
and answered adversely to the Company. . 

| — E 

Ir has been stated in the daily Press that the Prague Iron 
Industry Co. has begun experimenting with & new method of 
smelting iron ore electrically. Such an announcement, if made 
on authentic grounds, is of interest, seeing that there is a good 
deal to be said in favour of a practicable process of electrical 
iron smelting should such appear. Until now all efforts in 
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Prick SIXPENCE (% 
Abroad, 8d., or 16 cents, or 80fr., or JR. 


this direction have been fruitless. There has been much talk 
in the United States and in Canada of the utilisation of cheap 
water power for the reduction of certain ores; preliminary 
experiments have been made and a certain amount 
of time and labour expended, but without definite result. 
Two years ago, it was hoped that Dr. De Lavar would bring 
into a practical form the electrical melting furnace with which 
he was then busied, and a trial plant of 1,000 H. p. at 
Trolhätten was about to be erected. Since that time the 
matter has slumbered. Even rumours have died away, and 
the present hopeful statement is the first intimation of 
renewed attempts. There is no intrinsic physical difficulty 
in the electrical smelting of iron; the matter is one entirely 
of detail in design and working of a suitable furnace, and in 
balancing advantages and costs. We may be permitted to 
hope that the present endeavour may be happier in its outcome 


than were its predecessors. 
— — 


Tuere is evidence of a certain further activity in the 
electrical smelting of iron in news which comes to hand 
concerning the Stassano process. This method consists 
essentially in heating, in an electric furnace of the ordinary 
arc type, briquettes composed of iron ore, carbon and lime 
made into a paste with tar. The smelting process occurs as 
in a blast furnace, the iron being reduced and the siliceous 
matter of the ore slagged off. There is no claim for the 
direct production of steel or for obtaining pig iron of 
better grades ihan would be made in the blast furnace. 
The basis of comparison is merely the cost of coke and 
the cost of power, the former being set down at 33fr. 
per ton of metal, and the latter at 18fr. per ton, figures which 
are scarcely likely to obtain universal acceptance. The blast 
furnace, with modern additions for the utilisation of its waste 
gases, is by no means an uneconomical device, and it must 
be remarkably cheap power which will be able to displace it as 
a means of smelting in localities where the cost of coke is not 
prohibitively high. Some collateral advantage, such as the 
manufacture of a material of higher purity than is ordinarily 
attainable, or the preparation of a product needing abnormally 
high temperatures for its formation, is a necessary condition 
for the success of the electric furnace when pitted against 
furnaces using fuel direct. 

ME 

CowsrpEnixG merely the two terms, specific resistance and 
price per cubic foot, it is well known that aluminium is & 
cheaper conductor than copper, at the present exalted price 
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of the latter. A large continental firm of manufacturers of 
electrical supplies writes to the Elektrotechnischer Anzeiger that 
it is in a position to deliver aluminium wire down to the 
diameter of OOd5in. at IS. 23d. per pound; and the 
specific gravities of aluminium and copper being 2:6 and 8:9 
respectively, and their conductivities as 1 : 1:7, this price 
for bare wires is equivalent to copper at 71d. per pound, 
or 85 to 45 per cent. lower than the present price of 
copper wire. . For insulated conductors it is allowed that 
the extra weight of insulation required for the increased 
diameter would cancel this saving, but for bare wires, 
especially trolley wires, the white metal is recommended. 
The firm in question state that they can produce aluminium 
wire with a tensile strength of from 650lb. to 890lb. per 
square inch; and as wires of 1:7 times the sectional area 
must be employed for equal conductivity this strength is 
more than sufficient. Besides its lower price, it is pointed 
out that the metal has the advantage of being lighter than 
copper for the same resistance, co that the length of spans can 
be inereased and the cost of construction further reduced. 
Coming to the allimportant question of joints, an offer is 
made to supply continuous wire or cable in any length up toa 
weight of 6601b, per coil, and to supply aluminium connecting 
sleeves and a liquid solder with which to fill them. 


— uem 


ALI. this is very plausible, but more details are badly 
required as to the method of jointing. Nothing is said of the 
resistance of the joint, and whether tests have proved that 
the resistance does not increase with time. The liquid solder 
is evidently a mercury amalgam—although, since it is an 
aluminium solder, its composition is presumably secret—and 
it is necessary to know whether it may not cause deterioration 
of the wires and consequent weakening of the joints? Another 
point is with regard to the contact resistance at the trolley. 
It is well known that pure aluminium, when exposed to the air, 
acquires a superficial film of oxide, and this oxide would 
no doubt oppose considerable resistance between the wire and 
the trolley. Lastly, wind and snow pressure appear to have 
been forgotten. The increase in the former, due to the addi- 
tional surface, may be negligible, but the latter is an impor- 
tant factor in some countries, and, in spite of two mild 
winters, it should not be altogether forgotten in ours. 

— 

AFTER & heated discussion yesterday afternoon, the Glasgow 
City Couneil accepted, by 80 to 25 votes, the recommendation 
of their Tramways Committee that the contract for the four 
main engines for the new tramway station be divided between 
Messrs. Joux MuscnavE Ap Sons and the E. P. ALLIS Co. 
This decision is satisfactory, but it is to be regretted that the 
rccommendation was reccived with such bad grace by the 
minority. From the remarks of their spokesman, Mr. Martin, 
lt is evident that it is not a feeling of patriotism that prompted 
the opposition, but merely the desire to place the order with a 
local firm, and possibly to make sure of the popular vote at the 
November elections. It is unfortunate that Mr. PARSHALL’S 
recommendation as to the disposal of the contract for the 
auxiliary engines was not adopted, for the action of the Council 
in twice referring back the reports of their Tramways 


Committee and consultant does not greatly differ from a vote 
of want of confidence. The idea is, naturally, that, by some 
means or other, à sop should be offered to the unsuccessful 
local firm. But endeavours such as these, to satisfy all 
parties by a patched-up compromise, usually result in general 
dissatisfaction. l 


Cable Interruptions. Date of Interruption, 
Latakia— Cy prus.,.... certe etae n hino vanes June 21, 1899 
James g,. ie Rer inn veces ERR SED July 1, 1899 
Bolama and Bissao (communication with) ......... July 28, 1899 
Accra—Grand Bassam ................ . ũc Aug. 1,1 


International Telephonic Communication.—O wing to the 
increase of telephonic traffic between Berlin and various 
places in Denmark, a new line will shortly be opened. Tele- 
phonic connection is now being established between Berlin 
and Warnemiinde, whence a telegraph cable runs to Gjedser. 

University College (London). — The session 1899-1900 
commences on Oct. 3, and some information relating to the 
mechanical and other departments is given in an advertise- 
ment. Particulars as to fees, &c., may be obtained from the 
secretary (Mr. J. M. Horsburgh, M.A.), Gower-street, 
London, W.C. | 

City of London College.—The Michaelmas Term com- 
mences on 25th inst. In the Engineering Department, which 
is under the charge of Prof. Henry Adams, M. Inst. C. E., 
M. I. M. E., classes are held in machine construction and 
mechanical engineering, civil and sanitary engineering, tech- 
nical drawing, <c, Lectures are also given in experimental 
physics, chemistry, &c. 

The New Royal College of Science for Ireland.—The 
Government has decided to acquire four houses in Upper 
Merrion-street, Dublin, with the ground they occupy, as a site 
for the New Royal College of Science. These cover a total of 
50,000 square feet of ground, and are at the corner of Upper 
Merrion-street and Kildare-place, on both of which streets the 
new buildings will have a frontage. 


New Telephone Exchange in Munich—The telephone 
administration of the German Government has always 
remained very backward in adopting improvements likely to 
benefit its subscribers, but the Bavarian telephone depart- 
ment is attempting better things. A new exchange has been 
opened at Munich, in which luminous signal switchboards are 
employed, and the so-called “ calculograph’’ has at the same 
time been introduced for timing conversations. 


Starting of the Paisley Electricity Supply Station.— The 
supply at Paisley was turned on for the first time by ex-Banlie 
Fisher, in the presence of the other members of the Council, 
on Tuesday last. The supply is on the alternating system, 
and only one 150 k. p. set is in running order. The completion 
of the station has been considerably delayed through trouble 
with the engines, and consequently the regular official opening 
ceremony, which was to have taken place on Tuesday, will 
be postponed for some time. 

The Civil and Mechanical Engineers’ Society.— On Friday, 
the Ist inst., a party of about 80 members and friends of the 
above society paid & visit to the Dank station of the Central 
London Railway to inspect the tunnel and other details in 
connection with the work. They were received by Mr. A. J. 
Knowles, the resident engineer in charge of the section, who 
conducted them over the underground works, pointing out the 
various methods adopted to surmount the difficulties met with 
in the work, and explaining the arrangements for working 
the railway when completed. 

Motor Car Exhibition in Berlin.— The Secretary of the Post 
Office, General von Pobbielski, opened an International 
Exhibition of motor cars in Berlin on Sunday last. There 
are about 140 motor cars on view and 120 exhibitors. The 
General Omnibus Co., of Berlin, has started an experimental 
line of electrical omnibuses which will run during the present 
month in connection with the Exhibition, and at the close of 
the Exhibition, if the experiment has been successful, the 
number of cars will be increased. Under police regulations 
the speed may not exceed 8 miles an hour. The fare for a 
mile is 20 pfennig (24d.). 
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A New American Meler.—The Fort Wayne Electric Works, 
Indiana, are manufacturing a new meter which they call the 
* Dunean," and which bears a marked resemblance to the 
Perry meter. The moving part consists of a shaft carrying 
at its lower end an aluminium disc, and on its upper end an 
armature in the shape of an inverted aluminium cup. It 
differs from the Perry meter, however, in that series wound 
field magnets are employed in place of permanent magnets. 
Inside the cup is a stationary shunt coil of many turns and 
high resistance. The aluminium dise runs between the poles 
of two horse-shoe permanent magnets and constitutes the 
usual Foucault brake. 


Personal. We regret to hear that Mr. C. J. Sutherland, 
the City Electrical Engineer at Worcester, has been obliged 
to give up his work for a time on account of ill-health. On 
his resignation being handed in to the Electricity Committee, 
they generously decided not to accept it, but to give Mr. 
Sutherland twelve months’ leave of absence and to obtain a 
locum tenens for that period. This action was endorsed by 
the unanimous vote of the City Council on Tuesday. 

Mr. Arthur Wright has arranged with the British Thomson- 
Houston Co. (Limited) to terminate his engagement as their 
retained consulting engineer on electric lighting matters, in 
order to take up the position of managing director of the newly- 
formed River Plate Electric Light and Traction Co., Limited, 
of London. Mr. Wright, of course, retains his position with 
the Brighton Corporation. | 

Mr. Marconi leaves England for the United States next 
Tuesday. 


British Association.—The British Association meeting will 
take place at Dover, from September 13th to 20th. Prof. T: 
Hudson-Beare, Recorder of Section G, has kindly sent us an 
advance programme of the papers to be read and discussed 
in this section. The following is the list of those of electrical 
interest :— 

Thursday, Sept. 14.—11:50 a.m.: Sir William White, K. C. B., F. R. S., 
Presidential Address. 

Monday, Sept. 18.— 11:0 a. m.: A. Siemens, M. Inst. C. E., Electrical 
Machinery on Board Ship ” ; J. Swinburne, M. Inst. C. E., Earth Currents 
from Electric Tramways”; Sherrard Cowper-Coles, Assoc. M. Inst. C. E., 
* Some Reoent Applications of Electro-Metallurgy to Chemical Engi- 
neering” ; Wilfrid S. Boult, Assoc.M.Inst.C.E., ''Signalliug without 
Contact, à new System of Railway Signalling." 

Tuesday, Sept. 19.—11:0 a. m.: T. Messenger, Assoc. M. Inst. C. E., An 

Instrument for Gauging the Circularity of Boiler Furnaces and Producing 
a Diagram; T. Kenward, The Sea Lights of the South and South-East 
Coasta of England, including the Channel and Scilly Islands." 
The complete programmes of the other sections are not yet 
to hand. Arrangements have been completed whereby the 
wireless telegraph station at the Dover Town Hall will be in 
communication, not only with the East Goodwin Lightship 
and the South Foreland Lighthouse, but also with the station 
at Wimereux. By this means visitors will be kept informed 
of the proceedings of the French Association at Boulogne. 


Wednesday's Thunderstorm.—At about 12:80 on Wednesday 
afternoon & severe thunderstorm broke over London, being 
especially serious in the City, Westminster and South London. 
Two adjoining warehouses in the neighbourhood of Cheapside 
were struck, the lightning in the one case striking a brick 
chimney, and in the other the leads at the back of the premises. 
The débris broke through a glass roof beneath, and did 
considerable damage, but fortunately no one was injured. A 
similar disaster occurred in the Ben Jonson Tavern, Shoe- 
lane. The belfry of St. Mary’s Church, Battersea, was also 
struck by lightning, the effects, however, being very slight 
and the safety of the belfry not being threatened. In 
Montague-square, a roof pole, carrying telephone wires was 
struck by lightning and fell down. The rain which 
accompanied the storm was extremely heavy. Several 
streets were flooded for some time, and owing to the bursting 
of a sewer, the line of the Metropolitan Railway Co. between 
Bishopsgate station and Moorgate-street station was flooded 
and traffic had to be stopped for over an hour. The mishap 
at the Bankside station of the City of London Electric 
Lighting Co., is referred to in another column.—A severe 


thunderstorm also took place in Paris on Wednesday 
night, during which, last night’s papers assert, portions of the 
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electric lighting network were struck by lightning, causing 
interruption to the supply in several districts. In some theatres, 
music halls and cafés the electric light was extinguished. 


The Postmaster-General’s Report.—From the Postmaster- 
General’s annual report for the financial year 1898-9, just 
published, we learn that the large increase of traffic which 
occurred in the preceding twelve months has been maintained, 
and, indeed, exceeded, in the period now reported upon. The 
total number of telegrams of all descriptions forwarded during 
the past year reached 87,043,652, against 83,029,999 for 
1897-8. The revenue from all sources, including value of 
service given to other departments, is estimated at 
£8,260,145, the expenditure 43, 477,949, showing a deficit 
of £217,804 without taking into account the annual 
interest £298,888, due upon the capital expended on 
the original purchase of the telegraphs. As we predicted 
at the time the concessions made, notably in 1897, 
have proved a serious blow to the telegraph revenue, one 
of them, the abandonment of porterage charges, alone 
entailing last year an admitted loss of £74,000, and this 
amount will go on increasing every year. Upon Trunk wire 
telephone extensions a sum of £153,237 was expended. 
Transactions over the whole Trunk wires numbered 7,066,069), 
and yielded a revenue of £167,505. Ten additional shore 
lighthouses were connected with the postal telegraph system, 
and two outlying lighthouses were electrically connected with 
the main land; but further developments in this direction are 
deferred pending the question now under consideration of 
adopting an ''aetheric". system of telegraphy for such 
positions. 


Lord Kelvin’s Retirement.—The following is the text of a 
minute of the University Court recently forwarded to Lord 
Kelvin, and his reply, which has just been received by the 
secretary of the Court :— 


Minute of the University Court of the University of Glasgow, 
July 13th, 1899. 


“ The Court have received with the deepest regret Lord Kelvin’s petition 
for leave to resign the Chair of Natural Philosophy. In granting that 
petition, as they feel it their painful duty to do, the Court desire to record 
the sorrow with which they anticipate the close of a service that for more 
than half a century the university has seen growing in influence and 
usefulness, and in beneficent application of the inventions of science to the 
wants of life, to the lightening of labour, to the comfort of the «dwelling, 
to the safety of the traveller by land and sea, to the promotion of the 
facilities of commerce, and the means of human intercourse. 

“They recall with pride the renown which Lord Kelviu's scientific 
triumphs have reflected on the univereity, of which he has so long been 
the illustrious ornament. They grieve to think that the circle of colleagues 
and fellow workers, to whom he has been endeared by the kindness of his 
heart, the uprightness of his character, and the honourable simplicity of 
his life, must lose the immediate offices of a friendship so highly prized as 
his. And they beg him to carry with him into his retirement from 
academic life the assurance of their warm personal regard, of their sincere 
respect for the fidelity with which he has discharged his duty to the 
university, of their gratitude for the lustre which his achievements have 
shed upon it, and of their hope that the evening of his days may, under 
the blessing of God, be prolonged and peaceful. 

* Signed by the Principal and individual members of the University Court." 


| * September 2, 1899. 
“To the University Court of the University of Glasgow. 

“I desire to express my warmest thanks to the University Court for the 
copy of a minute of July 13th, with signatures of its members, which I 
have received from its secretary, Mr. Clapperton. I am deeply touched by 
the kind expressions regarding my duty to the university during my 53 
years’ tenure of the Chair of Natural Philosophy which it contains I 
can truly say that I have always endeavoured to the utmost of my ability 
to act for the good of the students in my class, and to maintain the 
honour and the usefulness of the university ; but I feel keenly conscious 
of many shortcomings, and it is a most valued solace to me on the occasion 
of my retirement to receive such an assurance of approbation as is now 
given to me by the University Court. 

“The happiness which I have enjoyed during 67 yeara' residence in the 
university, and my treasured recollections of the intercourse and of 
association in work with colleagues and students, make it peculiarly 
painful to me to cease to be professor, and to cease living in the university. 
But I hope that this double change will not imply anything like total loss 
either of intercourse or of association in scientific work, and I look forward 
with some degree of satisfaction to being permanently conuected with the 
university in an appointmen as Research Fellow, for which I have male 
application to the Senate. 

* I desire to express personally tu the Principal, and to each of the other 
members of the University Court, my heartfelt thanks for the kindness 
towards myself, and for the good wishes for the rest of my life, expressed 
with so much feeling in the minute. (Signed) KELVIN.” 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier p'Arsr.] 


Pressure within the Electric Spark.—By the aid of his 
11,000-cell silver chloride battery Warren de la Rue observed 
that a stream of sparks passing through a partial vacuum pro- 
duced a sudden but entirely temporary increase of the pressure. 
That this increase of pressure is not due to the heat of the 
spark is proved by its subsidence immediately on the cessation 
of the spark, and by its magnitude, which may amount to 
16mm. in a pressure of 56mm. E. Haschek and H. Mache 
have studied this interesting phenomenon further, and arrived 
at a pretty close estimate of the pressure within the spark 
itself. Having obtained an idea of the actual dimensions of 
the spark by photography, they measured the increase of 
pressure per unit surface of the vacuum tube by a specially- 
constructed manometer. That being done, it was easy to 
arrive at the total increase of pressure, and by reducing that 
to the surface of the spark to obtain the pressure within the 
spark'itself. That pressure was found to increase generally 
with the energy, the pressure of the gas, and the sparking 
distance. It was also higher in sparks playing between carbon 
electrodes than in those of iron, zinc, or other metals. It is 
attributable to the particles projected from the electrodes, 
which, according to Schuster, may attain velocities of 2,000m. 
per second. 

[HascHEK and Macue, Wied. Ann., No. 8, 1899.] 


Genesis of the Electric Spark.—Some time ago, B. Walter 
succeeded in showing that an electric spark does not find its 
way across the dielectric all at once, but feels its way, so to 
speak, by several brush discharges proceeding from both elec. 
irodes, and eventually joining hands. The bends in the path 
of the spark were seen to be remains of a former branching. 
The same author has since confirmed his observations by 
means of a large 60cm. coil, driven by a mercury interrupter 
worked by a motor. It was found advantageous to leave out 
the primary condenser, so as to make the time of discharge as 
long as possible. One photograph shows the successive stages 
particularly clearly. The main discharge is preceded by four 
preliminary sparks or brushes, occurring at longer and longer 
intervals. The positive brush is four or five times the length 
of the negative brush, and is much branched. The main 
branching point is marked by a very decided bend in the final 
spark. There is also a thickening in the central portion of the 
spark not covered by previous brushes, evidently due to the 
accumulation of energy in the central region. Even the final 
spark is not homogeneous, as seen by a faint bridge across a 
curved portion. 

[B. WALTER, Wied. Ann., No. 8, 1899.] 


Absorption in a Magnetic Field.—The “ converse Zeeman 
effect” bas been a field in which Italian physicists have 
particularly distinguished themselves, Righi by its prediction, 
and Macaluso and Corbino by its veritication, though in a 
sense somewhat differing from Righi's ideas. The latter has, 
however, overhauled the whole experimental work, and has 
succeeded in tracing a transition between his own duplication 
phenomenon and the systems of fringes obtained by Macaluso 
and Corbino. It turns out to be altogether a matter of tempe- 
rature. The gas introduced into the magnetic field was 
hyponitrous acid, or, preferably, sodium vapour. The acid 
shows a large number of absorption lines. One of them, 
A = 54:4, viewed without a nicol, is broadened in a magnetic 
field to twice its original breadth, and shows nebulous edges. 
This is the precise effect originally predicted. Two lines in 
the neighbourhood, 585:4 and 585˙6, show no effect whatever. 
In fact, the lines are very variously affected. By burning 
sodium under various conditions of temperature, obtained by 
choosing different parts of the Bunsen flame and regulating 
the air draught, a constant transition may be obtained between 
Righi's original effect, as seen with the nicol, and that observed 
by Macaluso and Corbino. This is proved by some capital 
photographs. 

[A. Ricu1, Nuovo Cimento, July, 1899.] 
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A New Method of Measuring Resistances.—In measurements 
of the resistivity of bodies like copper-zinc alloys containing 
more zinc than copper, it is impossible to obtain the substance 
in a form suitable for use by the ordinary methods, owing to 
the brittleness of the alloys of that composition. R. H. Weber 
has, therefore, worked out a new method in which the material 
can be used in the form of plates or thick cylinders. Either a 
magnet is made to vibrate over a disc made of the alloy, or a 
cylinder of it is made to vibrate in a magnetic field. The 
damping produced by the induced currents forms a measure 
of the resistivity. The relation is, indeed, exceedingly simple, 
the logarithmic decrement being directly proportional to the 
conductivity. The accuracy obtainable is of an unexpectedly 
high order, being 0:7 per cent. in the case of alloys and amal- 
gams. A further advantage of the method is that the material 
examined need not be subjected to strong mechanical manip- 
ulation such as is, for instance, involved in wire-drawing. A 
somewhat modified method consists in observing the deflection 
of the body in a rotating field. This is not quite so satis- 
factory, owing to the shifting of the zero, but it has the 
advantage of being suitable for electrolytes as well as for metals. 

[R. H. WEBER, Wied. Ann., No. 8, 1899.] 


Long-Scale Measuring Instruments.—B. Davies has designed 
and constructed several instruments of the d'Arsonval type 
with a long and uniformly divided scale. They include a 
voltmeter, an amperemeter, and a ballistic galvanometer. 
The latest type of magnetic circuit employed is shown in the 
diagram. MM are the magnets, A and BD the polepieces. 


— 


On the soft-iron cylinder B is mounted the brass frame 
carrying the entire moving system. It is evident that any 
quantity of steel may be used. In the voltmeter the moving 
coil contains some 100 or 200 turns of the finest wire, while 
the amperemeter coil has some 20 turns of a moderately thick 
wire. (B. Davies, Phil. Mag., August, 1899. 


Polarised Hluorescence.— Sohneke's supposition that the 
fluorescence emitted by all bi refracting crystals is polarised, 
has been controverted by G. C. Schmidt, who discovered 
exceptions in uranium nitrate and in certain solid solutions of 
aniline dyes in phtalic acid. The same author has since 
confirmed those exceptions by means of a new fluoroscope, 
in which the parallel beam from an arc lamp was converted 
into a convergent beam by a quartz lens and then allowed to 
enter the crystal under examination. A violet glass was 
placed in front of the lens. It transmitted the whole of the 
blue and violet and a little of the red. The path of the beam 
through the crystal was observed from the side by means of a 
Nicol or a dichroiscope. Among the crystals thus investigated 
were uranyl sodium acetate, uranyl potassium acetate, and 
uranylammonium nitrate. None of these showed any polari- 
sation of their fluorescent light. Glass under pressure, which 
shows double refraction, failed to show polarised fluorescence. 
Uranium glass gave equally negative results, and so did 
carbon bisulphide containing a little chlorophyll, which shows 
a brilliant red fluorescence. Sohncke’s rule has, therefore, a 
number of pronounced exceptions. 

[G. C. Scumipt, Wied. Ann., No. 8, 1899.] 
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ELECTRICAL ENGINEERING IN SWITZERLAND. 
(FROM OUR SPECIAL CORRESPONDENT.) 
(Continued. from page 673.) 


THE BURGDORF-THUN RAILWAY. 


Probably the most interesting of all the electrical sights to be 
visited in Switzerland is the Burgdorf-Thun Railway. An 
electrically-driven heavy railway, 25 miles long, conveying 
ordinary passenger coaches and an important goods traffic, 
and running in connection with the main railways of the 
country, woald alone be worth a visit, but when this is com- 
bined with a 16,000-volt overhead transmission, and overhead 
distribution to the train of three-phase current at 750 volts 
pressure, it represents a unique example in electrical engi- 
neering practice. 

The line has, as already stated, a length of 25 miles. It is 
single track throughout, except at the stations and goods 
sidings, and there are 15 stations in all, at distances from a 
half to 24 miles apart. At the termini, Thun and Burgdorf, 
and atan intermediate station, Konolfingen Stalten, the line 
connects with the main Swiss railways. The gauge being 
standard, and the cars having similar construction to those 


together: three copper horns around an earthed plate, instead 
of there beirg a pair of horns for each wire and earth, as 
at Rheinfelden and on the Jungfrau railway transmission 
line. The mains are led on insulators down the pole to 
fuses, which are of Messrs. Brown, Boveri and Co.'s usual 
high-pressure pattern, but of exceptional length (about 16in.). 
In shape they resemble a long porcelain reel, through the 
hollow of which is threaded an aluminium wire. From the 
secondary terminals of the transformer the 750 volt feeders 
are led through shorter fuses to the section switches placed 
on another pole, and thence to the two trolley lines and the 
rails (which form the third conductor). Each of these section 
switch boxes contains a Wurtz lightning arrester and a meter. 
The height of the various wires and apparatus is shown in the 
drawings, which are to scale. 

The trolley lines are of 8mm. diameter hard-drawn copper 
wire, and the span-wire construction is clearly seen in the 
illustrations. The span wires are insulated from the poles, 
and the trolley wires from the span wires. The trolley 
wires are 8ft. Thin. (110cm.) apart, and 17ft. above the top of 
the rails. 

The line possesses six motor cars, ten trailers, two locomo- 
tives and 67 goods trucks. Each ordinary passenger train 
consists of a motor car and trailer, or two motor cars and two 
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employed on the other Swiss lines, there is no difficulty in 
dealing with heavy goods traffic, and trailers can be trans- 
ferred from the steam to the electric lines and vice versd if 
desired. The line crosses a bridge, and passes through three 
short tunnels ; the steepest gradient is only 2:5 per cent., and 
there are no very sharp curves. Ordinary Vignole rails are 
employed in 40ft. lengths, with, as a rule, 13 sleepers per 40ft. 
of rail. The rails weigh 64lbs. per yard run. The sleepers 
are of steel, except on curves, when they are wooden. 
“ Plastic" bonds are employed, similar to those described in 
connection with the Zürich tramways, and the rails are cross- 
bonded every 110 yards. 

The 16,000 volt mains run the whole length of the line, 
and are tapped into 14 transformer houses distributed along 
the route. The accompanying illustrations give an excellent 
idea of the arrangements at these transforming and feeding 
points. The high pressure mains are, as & rule, brought first 
to the pole on the left, on which is & small transformer for 
lighting the station. Here they pass through an emergency 
switch and thence to the girder iron transformer tower, on the 
top of which are horn lightning protectors and choking coils. 
The lightning protectcrs for the three mains are clustered 


trailers. Electric locomotives are employed for goods, and 
for exceptionally heavy passenger traffic on Sundays and 
holidays. The cars are mounted on bogeys, there being a 
motor on each axle of each bogey. The trucks and bodies are 
manufactured at the Neuhausen carriage works, and the 
electrical equipment, as on all parts of the line, is by Messrs. 
Brown, Boveri and Co. As with all purely three-phase 
traction, the motors are of the induction type, and an 
adjustable resistance is connected in the closed rotor circuits 
at starting and stopping, one resistance sufficing for all the 
four rotors. This has to be of fairly solid construction, 
as it takes a current of some 80 amperes (about 200 
amperes in the case of the locomotives). It is therefore 
too big to be placed on the cab of the motor car, and is 
situated underneath the car, on the truck, being worked by 
8 hand-wheel in front of the driver through bevel wheel and 
chain gearing. The driver has also a switch, and an 
emergency switch for reversing the current, the latter inter- 
locking with the former, so that it cannot be moved while 
current is flowing, and the ordinary shoe brake. Each motor 
car carries a small motor-driven compressor for the air brake 
(by the Standard Air-Brake Co., of New York), and a trans- 


692 THE ELECTRICIAN, SEPTEMBER 8, 1899. 


s "m VIEW oF MOTOR-CAR, SHOWING OVERHEAD LINE CONSTRUCTION, 


THE ELECTRICIAN, 


SEPTEMBER 8, 1899. 693 


former for the heating and lighting circuit of the motor-car | whistle from the brake cylinder. 


and its trailer. This has a star winding, and transforms down 
to 100 volts, the circuits being divided on the three phases. 
On the cab is also a weird-looking recording speed indicator, 
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which indicates directly, and records the speed of the car in 
kilometres per hour. I was unable to divine its precise con- 
struction and action from a mere inspection through its glass 
cover, and can only testify to its having a decidedly pronounced 


pr". 
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As seen in the illustrations, 
the collectors are sliding bars in place of trolleys. 

The length of the motor cars and trailers, buffer to buffer, is 
61ft. 4in. and 44ft. 4in. respectively, their wheel bases 


SECTION SwitcH-Box. OPEN. 


between the centres of the bogeys 88ít. 5in. and 26ft. 4in., 
and their weights 82 tons and 9:65 tons, unloaded. The 
motor cars seat 16 second-class and 50 third-class passengers 
(there is no first-class), and the trailers 70 third-class 


TRAIN OF ONE MoroR-CAR AND ONE TRAILER. 


timelag. When the train is made up of two motor cars and 
two trailers, the trailers alternating with the motor cars, the 
driver of the second motor car receives his instructions by 
whistle signals from the front driver, air being supplied to the 


passengers. There are also some larger trailers whose bodies 
are similar to those of the motor cars, have the same seating 
capacity, and weigh 14 tons. The normal speed of the trains 
is 224 miles an hour. 


818141 nr e 
Digitized by Wc 
iw M 


691 


The locomotives are fitted with two 150 f. p. motors, with over- 
hung-rotors, driving an intermediate shaft through two-speed 
spur gear, and this shaft drives the wheels through connecting 
rods, as seen in the illustration. The reason of the two-speed 
gear is to enable the locomotives to be emp'oyed either for goods 
or passenger traffic, the former at a speed of 111 and the latter 
at 221 miles per hour. The controller gear on the locomotives 
is more or less similar to that on the motor cars. An adjust- 


ELECTRIC LOCOMOTIVE. 


able rotor resistance is common to the two motors, and the 
emergency switch interlocks with the controller handle. The 
locomotive carries a larger transformer than the motor-cars, 
viz., 18 kilowatt, as it must be sufficient for lighting and 
heating three trailers and driving the 4 H.. brake motor. 
As on the motor-cars, there is a controller at each end of the 
locomotive, the controller and brake gear being placed close 
behind the window. The length over all of the locomotive 


‘Span WIRE Construction. Scalx, 1: 100. 


is 58ft. Gin. It is from the Winterthur Locomotive Works, 
the electrical equipment being by Messrs. Brown, Boveri 
and Co. i 


My thanks are due to Mr. M. G. S. Swallow, of the testing 
department of the last-mentioned firm, for his courtesy in 
showing me over the line on the day after it had been opened 
to the public. A description of the ** Kanderwerk," where 
the current is generated, is reserved for another article. 


(To be concluded.) . 
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ELECTRICAL HEATING AT A MANUFACTURING 
STATIONERS. 


We recently had an opportunity of inspecting a small but 
interesting installation of electrical heating apparatus at 
Messrs. Burrup and Mathieson’s stationery manufactory in 
Cross Keys Court, London, E. C. Electricity has here replaced 
gas both for lighting and heating, although gas remains as the 
prime agent for generating the necessary energy. The 
dynamo and printing machinery is driven by a 10 m». 
nominal (18 B. n. v.) Crossley engine, and it is to be regretted 
that the firm did not adopt electric driving for their presses 
and other machinery and so make their installation a model 
one. One is struck by the cleanliness inherent to this system 
and also by its safety, for the employment of bare gas flames, 
where a multitude of paper and other inflammable material is 
lying about is liable to increase considerably the risk of fire. 

The chief employment of electricity, after the lighting of 
the premises, is for heating glue-pots. There are 18 of these 
pieces of apparatus, with but one exception of German manu- 
facture (supplied by the Electrical Company). They appear 
well and practically designed, and we regretted to see that 
the representative of English glue-pots had a much clumsier 
appearance and was not so popular with the workmen. 
These appliances were provided with two heating coils, one for 
boiling the water initially and the other for maintaining the 
temperature. The former coil took a current of about 4} 
amperes, and the latter 1} amperes, but as a matter of fact 
the coil for rapid heating is seldom employed, as boiling water 
can be obtained in the building and is poured in at the start. 
About a half or three quarters of a gallon is the capacity of 
each glue-pot, and the glue-pot proper is removable from the 
water bath. The German ones are of copper, and the glue 
receptacle is divided into two semicircular partitions; the 
English one is of cast iron, and of & similar shape to the 
ordinary old English glue-pot. There is a separate connecting 
socket in the glue-pot for each coil. 

In addition, there are a few sealing-wax heaters, which 
appear to be greatly appreciated. Two different patterns were 
employed, one consisting of a small saucepan fitting over an 
electrically-heated plate, the other selfcontained. Although 
the divisible one would be more convenient for cleaning—if 
such apparatus are ever cleaned—the self-contained one was 
superior in the matter of current consumption. This took 
only about half an ampere, while the other took more than 
three times that current. They each contain about a quart. 
It should be noted that a special wax is necessary, as the 
ordinary sealing-wax is spoiled by being continuously main- 
tained at a high temperature. . 

Other useful heating appliances were hot plates for heating 
letter finishing tools, rolls for ** blind tooling ” and flat plates 
for heating book backs. The first mentioned of these has a 
great advantage over gas-heating, as the tools keep much 
cleaner on these than in a gas flame. The iron end of the 
tool merély rests on the plate, which is kept at a constant 
temperature all day by the coil beneath. A plate on which 
there was room for two dozen lettering tools required 2:7 
amperes, and takes about a quarter of an hour to acquire the 
desired temperature. Covers had been provided for these plates 
with a view to lessen the cooling of the tools by radiation and 
by convection currents, but except in the case of the blind 
tooling rolls it has been found too troublesome to use them. 
The plates have been supplied by Messrs. Crompton and Co., 
the Electrical Co., and the General Electric Co. A hot water 
basin, on Mr. Dowsing’s principle, in which a conducting 
paint is substituted for wires buried in enamel, has also been 
tried, and has given satisfaction. 

The wiring to the electric heaters is an important 
matter, and the consulting engineers, Messrs. Handeock 
and Dykes, consider that the adoption of a concentric 
system has largely contributed to the success of the 
installation, which has now been running 18 months with 
no other mishap than the short-circuiting of an ornamental 
sealing-wax heater in the manager’s office. Small vertical 
tablets, on each of which is a switch and screw-connecting 
socket, are fixed at suitable positions on the benches (some of 
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the tablets have a pair of such connections), and copper- 
braided flexible cable carries the current to the heating 
apparatus. The latter is also fitted with a concentric screw 
socket, and as the screw plug fits tight into it, there is a 
continuous metallic protection to the flexible wire and 
contact. The copper braid, which forms the outer conductor 
of the flexible wire, is further protected by a layer of leather 
in the case of the glue-pots. The wiring has been carried out 
either with armoured concentric cables or cables drawn into 
Muntz metal or brass tubes, these tubes forming the outer 
conductor. The cables and tubes are merely supported 
by brass saddles, and are painted externally. The insulation 
of the cables and wires is in all cases Silvertown vulcanised 
indiarubber. The main cable for heating is carried up 
straight from a single-pole switch on the switchboard in the 
basement of the building, to a distributing board on the second 
floor, in the shop where most of the apparatus is employed. 
The connecting sockets at each bench are numbered, and the 
fuses on the distributing board bear the corresponding 
numbers, thus facilitating inspection and repairs. The 
lighting is by about 140 incandescent lamps, mostly pendant, 
and also wired on the concentric system in metal tubes ; 
but in this case each circuit is branched from a fuse box on 
the main switchboard. All the connections on the switch and 
fuse-boards, as wellas the switches and fuses themselves, are 
single pole, the negative dynamo terminal being connected 
directly to the frame of the machine, to the outer conductor 
of the wiring, the gas and water mains, and to one pole of the 
battery. Messrs. Andrews and Co. have supplied the pendants 
and switches, and the Safety Concentric Wiring Co. the 
sockets for the heaters. 

The dynamo is a Newton two-polar over-type shunt 
machine, belted to the gas engine, and developing 90 amperes 
at 135 volts when running at a speed of 900 revolutions per 
minute. The usual charge and discharge cell regulating 
switches and ammeters, a voltmeter, a minimum cut-out and 
a field rheostat complete the electrical equipment. A reserve 
gas engine can be run on to the same countershaft as the 
other one in case of repairs or of an increased load. At the 
time of our visit about 35 amperes was being employed for 
heating purposes. The battery has 54 chloride (R 14 cells) 
guaranteed to give 114 amperes for one hour, or 34 amperes 
for six hours, so that in case of a break-down of the generating 
plant, the heating apparatus could be run for about six hours 
from the battery. This reserve was deemed advisable, as a 
great part of the manufactory is absolutely dependent on the 
continuity of the electrical supply. 


THE TROLLEY ROPE. 


The illustration below shows the trolley head designed by 
Mr. J. W. Towle, of Dublin, and described in the last number 
of the Railway World. It will be remembered that the Dublin 
United Tramways Co., in its recent correspondence with the 
Dublin Corporation with reference to accidents on their lines, 
stated that by the introduction of this new trolley head it was 
contemplated to discard the trolley rope altogether. As seen 
in the figure, the chief difference from the ordinary trolley head 
is that the flanges of the trolley wheel are replaced by fixed 
guides. This is said to reduce the size and weight of 
the head by nearly 50 per cent., and consequently to reduce the 
tension required. The conductor comes up through the pole, 
as is necessary with double deck cars, and is secured to a copper 
cap placed over the pole and insulated from it. The head is after- 
wards put on and clamped to this insulated cap by means of a 
wedge-shaped metal strip and screws, and it is stated that 
any undue pressure will pull the head from the pole before 
any damage can be done by the head catching any overhead 
fittings or wires. The socket casting is in one piece and 
watertight. Our contemporary states that the head being so 
compact and free from any projections, the liability of it 
catching is reduced to a minimum. Of course, this point can 
only be decided when the trolley head has been in actual use for a 
considerable time, but i& would seem that the use of fixed 
guides, although it may render the trolley less liable to jump 
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the wire, would rather increase than diminish the danger of 
the trolley head catching. 

Mr. E. Simmons writes us from Bristol that there the 
Wood trolley head has been in use for 24 years, and that it runs 
so well that the trolley rope has always been tied up to the pole 
during the journey and is only used at the end of the journey 
to change the trolley round. It appears, however, that 
neither the Towle nor the Wo d trolley head dispense with 


the trolley rope, whose chief danger appears to be due to the 
possibility *of its hanging loose, and to the interference 
with it by passengers. The former might be considerably 
diminished by fining the conductor if he omitted to fasten 
the rope, and the latter by fixing a wooden or metal end 
to it, and having a proper socket for this end near the base 
of the pole. It would also appear to be no very difficult 
question of design to arrange a stop, perhaps even with 
the help of the trolley rope itself, to prevent the trolley from 
rising high enough to foul the guard wires. 


PLOUGHS FOR UNDERGROUND CONDUIT ELECTRIC 
CARS.* 


Although a considerable item of expense was abolished when the 
overhead trolley went out of use, the trouble and outlay has probably 
been at least equalled, if not increased, by the care and expense 
incident to the use of the underground current. The plough, 
although the result of a great deal of engineering talent outlay, is 
still far from being practically perfect. Even though suspended in 
avery elastic manner from the truck of a car, it is knocked and 
battered to pieces frequently. The present method of elastic 
suspension is from two 23in. round iron or steel bars, which in turn 
are carried by a light, yet stiff angle-steel frame attached to the end 
of a (double) truck by means of steel plates, which are bolted to both 
frame and truck. The plough is attached to a pivoted bar, which in 
turn is swiveled to shoes that slide easily over the round bars the 
entire width of acar. The shoes slide very easily, so easily in fact 
that it seems almost impossible that the plough can fail to respond to 
demands from the slot, yet it often does fail, and the plough which 
has been in use for several weeks bears many marks of extra hard usage. 

The ploughs used with cable cars of the New York companies 
take the slot wear on the steel plates or bars which form the vertical 
supports of the grip and its mechanism. The life of these frame 
bars or plates averages about six weeks, when they are removed, 
being found worn nearly half in two, and are replaced by new bars. 
In the electric ploughs the wear does not come directly upon the 
bars which support the ploughs. Instead, four soft malleable iron 
shoes are attached in pairs to opposite sides of the shoe support or 
frame. These *chaffinz plates” are held on by slight recesses in 
either side of the shoe, and by two countersunk units through the 
frame and each pair of plates which are located at the line of the 
slot. In practice, a set of these plates is found to last about three 
days. Then, the rivets must be chipped out by a round-nosed cold 
chisel, forged round and tapering, and ground on one side only, at 
an angle of about 60deg. At the lower ends the ploughs have 
loose spring contacts which are arranged on a wooden support, which 
in turn is dovetailed to the lower end of the iron portion of the 
plough. A piece of thin rainbow packing is cemented to each piece 
of wood, and the pair when fitted together over the plough frame 
is firmly fastened together by common wood screws. 

The leads which run down through the ploughs are made of a num- 
ber of wires, about No, 20 or 22, and are braided into a flat tape about 
From the Street Railway Journal, 
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fin. wide. Frequently the wooden portion of a plough gets caught 
in the conduit and is torn off, the leads being broken just below their 
exit from the iron portion of the plough. The splicing of these leads 
is done by sandpapering the broken end until clean and bright. The 
wire ends of another piece of braided lead are then straightened for 
about 2in., and in alternate bunches of half a dozen, are bent back 
and forth to ferm a sort of Y into which the broken lead end is 
placed. The wires of the new piece are then bent down upon the 
old piece, bound with a narrow strip (din. wide) of thin tinned 
copper and hammered flat. The joint is then soldered, alcohol and 
resin being used as a flux, after which the thin copper is stripped off 
and the splice filed a little and taped. ‘Testing, for continuity of 
leads and for grounds in the ploughs, is done by a couple of contacts 
rigged on long flexible wires in the usual manner and connected with 
a 500-volt current through five lamps in series. While it is usual to 
throw such contacts carelessly aside when not in use, it isthe practice 
by at least one man in the Metropolitan shops to use his bank of test 
lamps for light. The test points were thrust under the free ends of 
a strip of copper, which in turn was fastened by two screws through 
its middle portion, to a piece of slate. When it is necessary to test, 
the wires are pulled out from under the copper and applied to the 
work. "There is no danger from fire from these testing points. 


ELECTRICITY WORKS ACCOUNTS. 


Liverpool Overhead Railway Co. 

This week our first table deals with the accounts of the 
working during the opening half-year of 1899 of the Liverpool 
Overhead Railway. It will be seen that since the end of the 
corresponding period in 1898 the additional capital expenditure 
has been £8,225, thus raising the total to £753,680, repre- 
senting £112,200 per mile of railway worked. 

The revenue account shows the effect of the competition of 
the electric tramways of the Corporation through the reduc- 
iion of the number of first-elass passengers, and also the 
result of the extension of time during which workmen’s return 
tickets are available. Thus, although as compared with the 
corresponding period in 1898, the number of passengers has 
slightly increased, viz., from 4,472,941 to 4,475,279, and the 
train mileage from 362,690 to 875,500, yet the working profit 
for the half-year has dropped from £15,144 to £12,868, or from 
2 per cent. to 1 7 per cent. of the respective mean capitalexpendi- 
ture, while the ratio of expenditure to revenue has risen from 
59:3 per cent. to 64:8 per cent. It will be noticed that while 
the expenditure per train mile shows a slight increase of 8:49 
per cent., the chief cause of the retrogression is the diminished 
revenue per train mile, àmounting to 9:8 per cent. Among 
the items of expenditure those of “coke and coal" and 
“ repairs and renewals of cars show very decided increase. 

Out of the working profit £1,800 has, as before, been con- 
tributed to the Depreciation Fund, while £3,209 represents 
the amount paid in interest. Out of the remainder the balance 
brought forward from the preceding half-year—a total of 
£12,945, a dividend of 5 per cent. per annum on the Prefer- 
ence shares, absorbing £3,000, and an ordinary dividend of 
24 per cent. per annum, absorbing £5,625, have been paid, 
leaving a balance of £4,320 carried forward to next half-year. 
Trains are now run up to 11:30 p.m. on the Northern section. 
Work on the Waterloo and Great Crosby Tramways is being 
proceeded with, the Bill having passed through Parliament. 
The growth of the traffic on the line, since it was opened on 
March 6, 1893, is indicated by the following figures :— 


Dividend. 


Half-year ended, | Passengers. Train mileage. 


Preference. Ordinary. 


March 6 to Per cent. | Per cent. 
June £0. \ 1893 .. 1,370,742 - A Ni 
Dec. 31, 1893 ......... 2,475,639 | 243,539 5 1 
June 30, 1894 ......... 2,861,437 Me 5 1 
Dec. 31, 1894 ......... 3,641,379 | 314,472 5 2 
„June 30, 1895 ......... 3,460,060 | 311,346 5 21 
Dec. 31, 1895 ......... 3,780,375 321,417 5 23 
June 30, 1996 ......... 3,739,575 | 313,010 5 23 
Dec. 31, 1896 ......... 3,919,134 320,993 5 3 
June 30, 1897 4 269,260 | 363,399 5 3 
Dec. 31, 1897 ......... 4,467,490 371,773 5 3h 
June 30, 1898 4,472,941 362,690 5 3 
Dec. 31, 1898 ......... 4,467,490 | 371,773 5 3h 
June 30, 1899 ......... 4,475,279 375,500 5 24 


Leyton Municipal Electric Supply Works. 


For an undertaking in its second year of existence, that of 
the electricity supply at Leyton has attained a satisfactory 
position, having made good progress, not only in the sense of 
largely increased business, but also as regards improved 
economy in production. 

During the year ended March 31st last the authorised 
capital has been increased to £47,860, all of which has been 
borrowed at rates from 21 per cent. to 91 per cent., while 
£1,847 in total has been repaid. The expended capital at 
the above date was £47,047, representing the high figure of 
£178 per kilowatt of generating capacity. It must be remem. 
bered, however, that, owing largely to the use of accumulators, 
the output per capacity is unusually high —viz., 80 units sold 
per 8 c. p. lamp capacity. The total generating capacity was 
265 kilowatts, while, including the battery, the total capacity 
was 365 kilowatts. With an additional 138 consumers, 
raising the total to 265, the lamp connections have risen 
from 6,788 to 18,644, or an increase of 101 per cent. The 
output at 248,905 also showed an increase over that of 
1897-8 of 101 per cent. 

Owing to modifications in the tariff the revenue in total 
has fallen slightly, from 8:490d. to 3:295d. A slight reduc- 
tion in the costs has been effected, and at 2:4d. the total costs 
must be regarded as very satisfactory at the output. How. 
ever, we heartily congratulate the Leyton electricity under- 
taking on the beneficent conditions which exacted apparently 
nothing in 1897.8, and but £1 in 1898-9 in respect of rent, 
rates and taxes. 

As the result of the year's working, £926 gross profit was 
made. Out of this £861 was paid in interest, while a sum of 
£994 was placed to meet the redemption of loan charges, thus 
resulting in a deficit of £929. It is evident that the high 
capital expenditure is a serious load upon the concern, and 
represents its most unsatisfactory aspect. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 
Aberdeen (Municipal)......Jan, 6, 1899! Kingston-upon-Hull (Mun.) June 9, 1899 


Ayr (Municipal) Nov. 11, 1898| Kingston-on- Thames (Mun.) April 21, , 
Bedtord (Municipal) ...... May 19, 1899| Lancaster (Municipal)...... Oct. 21, 1898 
Belfast (Municipal) ........Sept. 23, 1808 Leeds (Company) .......... Mar. 3,182) 
Birmingham (Company)....Dec. 16, „„ Leicester (Municipal) ......Jan. 20, „ 
Blackpool] (Municipal) ....Oct. 7, ,, |Leyton (Municipal) ........Sept. 23, 1893 
Bournemouth (Company) .. April 28, 1899 Liverpool (Municipal)... . .. June 9, 1599 
Bolton (Municipal) ........ Dec. 9, 1898 Manchester (Municipal)... Aug. II.. 


Bradford (Municipal) ...... April 14, 1509; Newcastle and District (Co.) Dec. 
Brighton (Municipal) ......M Newcastle-upon-Tyne(Co.) April 14, 1599 


9, 1805 


Bristol (Municipal) ........ July 14, „ | Northampton (Company) ..April 16, 18985 
Burnley (Municipal) ...... ug. 25, ,, |Norwich (Company)........Dec. 2, . 
Burton-upon-Trent (Mun.) April 21, „ Notting Hill (Company) . . Mar. 17, 1509 
Bury (Municipal) ov. 25, 1898 Nottingham (Municipal) . July 21, „ 
Cam bridge (Company) Mar. 10, 1899 Oldham (Municipal) ........ Nov. 1$, 1898 
Cardiff (Municipal) ........ Jan. 6, „ [Oxford (Company) ........May 19,1339 
Charing Cross (Company) . Mar. 17, ,, | Pontypool (Company) ...... May B „ 
Chelsea (Company) )) Mar. 31, „„ Portsmouth (Municipal)....July li, „ 
Cheltenham (Municipal). . . Oct. 7, 1898 Preston (Company) ) Oct. 28, 1805 
Chester (Municipal). June 23, 1899| Reading (Company) ........Sepé. 16, „ 
City of London (Company) . May 12, „„ Richmond (Company) ...... Mar. 4, n 
Clerkenwell (Company) .... Aug. 18, . gea borman (Company)....A 1,» 
Derby (Municipal). . . . Dec. 9, 1898 St. James & Pall Mall (Co.). Feb. 24,159 
Dewsbury (Municipal). Nov. 25, „ [St. Pancras(Vestry) ) May 26, „ 
Dover (Company) ........ June 2, 1899 Sheffield (Company) Dec. 16,139 
Dundee (Municipal). . . Nov. 4, 1898 Shoreditch (Vestry) ) May 7, „ 
Eastbourne (Company) . . . July 22, „ Southampton (Municipal) . June ?, „ 
Edinburgh (Municipal) ....Oct. 14, „ |Southport (Municipal) July 7,1:39 
Exeter (Municipal). . . . Aug. 5, ., South Shields (Municipal). July 7, „ 
Glasgow (Municipal) ...... Sept. 1,1899|Stafford (Municipal)........Oct. 9], 18 
Guildford (Company) . .. . . May 5, „, Sunderland (Municipal). . . . July 28, 1s 
Halifax (Municipal) July 21, „ |Taunton (Municipal) June 16, „ 
Hammersmith (Vestry) . . . May 26, „ |Tunbridge Wells (Mun.) .. Sept. 1, „ 
Hampstead (Vestry) ) Aug. 25, Walsall (Municipal). . . . . . June 23, „ 
Hanley (Municipal) ..... . . April 28, „ Wandsworth (Company) . Aug. 15. p 
Harrogate (Municipal) ....Dec. 30, 1895 Westminster (Company) .. Feb. 74. 4 
Harrow (Com Any) . June 16, 1899| Whitehaven (Municipal) . July 28, 
Hast gs & St. Leonard's (Co.) April 29, 1893) Windsor company) 3 Dec. 30, I 
H' use · to- H use Co. (K; ns'gt'n) Mar. 31, 1899 Wolverhampton( Municipal) June 30, 1539 
Hove (Company) .......... . 10, „ | Woolwich (Company) ...... Jau. 13, „ 


Huddersfield (Municipal) ~. Mar, 
Islington (Vestry)...... Ju 


, 1898| Worcester M ubica . April 7. 
.. June 24, .. 
Kensi'gton & Knightsbr' (Co.) Mar. 3, 1899 


Yarmouth (Municipal) June 17, 18 


The following is a list of electric railway and tramway 
works the accounts of which have been analysed, together 
with the dates on which statements and analyses of accounts 
have appeared :— 


Blackpool & Fleetwood (Co.) Feb. 17, 18909 City & South London (Co.).. Mar. 24, 19) 
Brighton & Rottingdean Sea- Glasgow Corporation (Mun.) Aug. 1l, „ 
b Leeds City (Mun.) .......... June 2, „ 
Liverpool Overhead (Co.) .. Mar. 24, „ 


Br inptn&Picc'dillyCir.(Co.) July 8, 1898 Waterloo & City (Co.) . Feb. 17, » 
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LEYTON. 


RAILWAY Undertaking Worked by........... Leyton Urban District Council. 
3 Date of Commencement of Supply | September, 1896. 
Worked by ..... ...... eee Rotes The Liverpool Overhead Railway Co. System of Supply ....... ... . . . . . 5. wire continuous current with batteries“ 
Date Commencement of March 6 Chief Engineer. . F. Harman Lewis. 
Hor 1 uy Pee SRR SER EEE mtt LIS aro , 1895. - 

„ vm err e PA Third rail surface conductor at 600 volts, YEAR ENDED — MAR. 61, 1898. MAR, 51,1 899. B 
Chief Engine . S. B. Cottrell. QUANTITIES— | 
Half-year ended June 30,1898. | June 30, 1809, | "ro (1074). .... . 123.797 rer 

* —— Mu. old te cota «és sseotnasess: 52,119 144,312 
QUANTITIES. p 8 pedes , , 
Train mileage 2 „ sold for public lighting, &c. ...... 71,678 104,593 
Pusindet Eia» Mill 4 72001 4 bd a , BOE ON Wworkm 220 h0nansbicaacse 16,006 25,000 
Leugth of railway authorised | 7 ml. 5 cl 7 ml. 5 ch PEER BOLD DOES Ns DEAE GERAOTEY = 300 
I i of railwa Dhol 6 x) 57 ^h 6 ei 57 j| Maximum supply demanded ............ 127 kilowatta 245 kilowatts 
E of kallwa Worked — 2 x in Number of public lamps . 1 are, 172 glow 12 arc, 260 glow 
f rei ham PAR 6 ml. 57 ch. 6 ml. 57 ch. | Number of consumers eee 127 2 
pr. aes t EU PN nil nil || Connections to mains in 8-c,p. lamps... 6,788 13,644 
Rolling stock, Uae hen oF cars 7" 7* CAPACITY OF PLANT IN 8-c.p. LAMPS 4,380 8,285 
numberoflocos 44a 44^ CAPACITY OF PLANT IN KILOWATTS 140 265 
Tas CAPITAL. > Total. | Per 175 Total ber kllowatt 
Authorised (Total)............... £760,000 £760,000 CAPITAL— —— a iacu i —— Capacity. 
Authorised (share) 570,000 570,000 AUTHORISED (TOTALW)))) . 226,610 £190 £47,860 | £181 
Authorised (loan) ............ 190,000 190,000 Share ........ . L — — sad = 
Received Total) . , 740,000” 740,000 Loan (including Debenture charges)| 26,610 190 47,860 181 
Received (share) ............ 570,000 570,000 RECEIVED (TOTAL).............. voor 25,180 180 47,860 181 
Received (loan) 170,000 170,000 CCC pns E E TETON — TA es a 
Loan (including Debenture charges) 25,180 180 47,860 181 
Per mile | Per mile | AUTHORISED, NOT RECEIVED (TOTAL) 1.430 102 nil — 
Total. of working] Total. of working | Share (unissued) ) . € = — vá 
TET | railway. Share (uncalled) ) c Et — a 
Omak Ane | ^on se pan |f | Loan (including Debentures) ...... 1430 102 nil — 
Expended (Total) ............... £745,405 £111,000 [£753,630 £112,200 | | E 
On line open for traffic ...... 629,028 | 95,700 | 630,343 | 94,600 | eet oe tena Bonn derer, 837 598 1847 6 97 
een. — — — || DEPRECIATION FUND . . .. . . — oes = — 
we nd a "rc | | EXPENDED (TOTAL) ......... TO TES 28.247 202 47,047 178 
Gen eien. 116,378 | 17,360 | 123,287 | 18,360 ene = e 7977 | 301 
odi iu... | : oi > : 
Balance of Capital Account... -933| -139| -9159| -1364 || Maing | T I (isee | ta 
NEAL UU c 38 ou Ew ee cr ee CIS Emm C Me 1,541 5'82 
Tin aay | BALANCE OF CAPITAL ACCOUNT..... |a 3,067 -219 +813 3'07 
. REVENUE. Total. | cue M T. Rates... | eee ee REVENUE— TCT 
— — — —————-|| TOTAL ........... eene nnn ẽ.ẽ . . £1,802 | 3:490d.| £3,417 3°295d. 
pe ee ree ins £37,220 24 60d. | £36.492 | 23°32d. [ Revenue from supply ..................--- 1,004 | 1:950d. 2,413 2:526d. 
Passenger traffic ............ 36,820 | 24:55d. 35,960 | 22:98d. n meters, &c. ......... e 21 | 0'041d. 7 0°C07d, 
Parcels, rents, transfer fees, &c. 401 02684. 532 | O 540d. M publie lighting ..... ... pe 1 962 0:928d. 
EXPENDITURE. | || * sale of lamps, Ke : ; lld. es - 
n 222.076 14604. | £23,624 | 1510d. | —— 55 Aon sources.. 50°) 00974. 35 0:0344. 
r £860 1892d.| 2,609 | r7954. | roTAL COBTB . .. £1,336 2 590d. £2491 244024. 
ce 503 | 0:5984 &79 | 05693. || WORKS OOBTS ............ ee .. e 1,055 2 045d. 1919 | 1850d. 
Repairs of structure, sta-] | | * || Generation of Electricity............------ 969 | 188d. 1,688 | 1628d. 
tions, : } 1,958 | 12954. 1,930 | 12344. | Fuel (including cartage, &c.) ...... 266 | 0°516d 1703 0°678d. 
a. 5.937 | 3:980d 6,747 | 410d. Oil, waste, water, stores Pa 1 115 dence 
C Te j fi ` r 4 : Wages at station ) i g . 
— E ntc 3 925 85515 55 ben | Repairs & maintenance at Station 19 | 0°037d. 151 0°146d. 
REN power station...... , eJ 77 * ||| Distribution of Electricity . -— = 10 | 0-010d. 
stores. .. . . . 519 088434. „ . = 
irs and renewals......... 1,448 0:958d. 1,600 | 1:023, | Benais A diga e i j 10 0:010d. 
Ese oiire | GEOG | owl Braut UR LAGOA sonani: achat 96 | 0-167d. 221 | 0-213d. 
. III/; « u A ! 120 | 01834. 
Salaries and wages 5/716 | 3°780d.| 5,975 | 58354. Atténdan } 86 0167d.|{ 51 000504 
dps | mao rsesn| Seto 14124. | MANAGEMENT CHARGES, &c .| 981 | 0545ü.| 572 05524. 
ZEN comen menn si: / kno roule ce rata eS os Lena» — — — = 
Salariesof 1 Pn Ge Eo d | 650 | UU. 909 n Rent, me kae . . . . . „„ „eee tees — — FO 1 0'00 1d. 
A o D — 923 | 0611d.| 1,047 ^ 0'670d. | Management .. ...... gere. 281 | 0545d. 571 | 051d, 
Oth pes «n ce : 8 Melati 5 ˙ TUO E 181 03514. 351 03594. 
charges eee os 796° 0 527d. 8134, O 520d. Stationery, &c 97 0*094d 
rates taxes «Oo » INE ; ð 9567*2ũdn„»„ „„ | . 
ro Coco RS alate ran acs 1308 d Establishment charges 100 | 01944. 96 00544. 
Miscellancous items 186 0" 123d. 193 O 123d, Law charges, &c 677 0-065d. 
Per cent. Per cent. to mean 96 to mean 
otal . ' Total. ; 
FINANCIAL RESULTS. Total. | Capital | Tota | apitat | ^ PINANOIAL RESULTS— . ——. emet 
SAEN expended. | WORKING PROFIT FOR YEAR .........| £467 | 165% | £926 2:46% 
eee Bue A a are e aa Aa Carried to Depreciation Fund ... — E 23 Fr 
Working Profit for Half-year | £15,144 | 2040% | £12,868 | 1714% || Cartied to Ras or Sinking Fund.. 625 | 2:217/ 991 2:647; 
Sum carried to deprecia- 1,300 01757 1,500 | 01737 Netint. on loans (incl. Deb. charges) 578 | 2057 851 229% 
tion fund . . . ...... .. PME n ^^ | BALANCE FROM LAST ACCOUNT ...... — = = a 
Net interest on loans 3,109 0'419 75 3,209 0:428 % Do. AVAILABLE for DISTRIBUTION, &c = — -— = 
NE tt 2878 | 0388% 4,586 0.611% | Deficit. . . .. 5 7574 261% 929 | 247% 
year's account . . : ^^ | ORDINARY DIVIDEND PAID ........... — = — — 
— — pud at oer zik pens a ?/ of TOTAL COSTS to GROSS REVENUE 742% 12:97 
per cent, per annum 3% Fe 21 = Expenditure per kilowatt capacity £9. 10s. 101. £9. 8s. Od. 
Percentage of total expen- $ m" | REVENUE PER KILOWATT CAPACITY | £12. 178. 2d. £12. 18s. 0d. 
diture to revenue ......... 5937; T 618% = | Expenditure per 8-c.p. lamp capacity.. i 24d. Bs E 
Revenue Mile Work- | REVENUE PER 8-C.P. CAPACITY ...... 3 1 S. od. 
ing R: ER cel aiat 25.550 —d £5,440 | —d | REVENUE PER 8-C.P. CONNECTED ... bs. 31 „55. 0d. | 
Price ch 1 for lighting, per unit ... . » bo ed." 
ee | Prem creel nla rr ma 3 BET 
per Passenger Eu | lr — tl „ for public lighting ...... ..... 24d. per sie E 2 IL d 
LIVERPOOL OVERH RAIL 7 : = a : 3 watts discha . 
i dre "Yrs Sie Gi. renim on 8 a FFC "d Met by general district rate. e Includes 
ME. (€ 5 £100 to Coptingent and, £161 to insurance, 2243 £2,149 to public "un and £3,380 1 J r g a eed red of 7 — x gr Ls 
office 1 ASCA 7 erpoo a jori wo p. lamps each. 
d Includes dr e — im pr genda) a £ 710 3 T alt. y Du vea Manil f, pa with 1 hour scale. Each pair of 16 c.p. glow lamps 


£35 Liverpool Tramways and Omnibus Co., and £53 auditin 


g. 


£4 per annum. Larger c.p. in proportion. 
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published, and will contain an historical sketch of the early experi- 
ments on the electric arc, as well as the important resulte of recent 
research. 


SPECIAL NOTICE. 


NOW READY.— Vol. XLII. of ‘THe ELECTRICIAN" bound in 
strong cloth. Price 178. 6d., post free 188. 6d. Also ready, Cases for 
binding. Price 2s., by post 2a. 3d. 

A complete set of the Second Series of TH ELECTRICIAN," can now be 
supplied. These sets are very scarce, and early application should be made. 


AMERICAN STANDARDISATION. 


We publish, in another column of this issue, an abstract, 
but slightly abbreviated, of an important report on the 
standardisation of generators, motors and transformers, 
prepared by a Committee of the American Institute of 
Electrical Engineers, and approved at a recent general 
meeting of the Society. It will be seen that in this docu- 
ment the word ‘standardisation’’ is given a much wider 
meaning than is customary in this country, where on the other 
hand, it appears that the advocates and agitators for stan- 
dardisation wish it applied in greater detail than our American 
cousins do, to judge at any rate by the report we are 
considering. The major portion of the report aims at creating 
a standard definition of efliciency and a standard method 
of determining it, while the remainder proposes standard 
nomenclature, and standard specifications as to rise of tem- 
perature, insulation, regulation, and overload capacities, 
besides the necessary standards for voltage and frequency. 
The question of standard sizes of generating units and motors 
is not touched, however, nor is that of standard speeds for 
machines for different purposes, both of which our manufac- 
turers would like to have fixed as well as the voltage; whereas 
even if standard methods for determining efficiency were fixed 
by some august body of still greater importance and prestige 
than that possessed by the American Institute of Electrical 
Engineers in the United States, it is doubtful whether any- 
thing short of an Act of Parliament would result in their 
strict enforcement here. 

Possibly to avoid the hoisting of a red flag the suggestions 
as to nomenclature are covered by the heading Classification 
of Apparatus.” We have omitted from our abstract some 
of the obvious definitions, but other definitions are worthy 
of attention. Thus Prof. SinLvaNus Thoursox's suggestion 
in his recent paper that the term converter should convey 
the idea of a rotatory as well as that of a transforming 
device has been adopted, except for two letters in the 
qualifying adjective; but we do not believe that, in spite 
of the committee's recommendation, the term rotary con- 
verter will be dropped in order to be replaced by the more 
cumbersome if more accurate ‘‘synchronous converter.“ 
What is customarily called a continuous-current transformer 
is, it is true, also a rotatory converter, but this is not likely 
to lead to confusion, even in the minds of students. On the 


e 


other hand, the recently-introduced term ‘‘driven rotary" is not 
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only inaccurate but absolutely meaningless. “ Double-current ” 
generator is distinctly preferable, although there is room for a 
better name for a machine which will generate either continuous 
or alternating current, and can also perform the functions of 
a converter. The various names for different varieties of 
stationary transformers (the word static is not applied to 
them, we rejoice to see) are hardly necessary at present. 
Special apparatus of this kind usually derives it name from 
the use to which it is put. What are called potential 
regulatorsin thereport would be moreaptly termed variable ratio 
transformers, and the induction potential regulator named 
in this class does not sound correct for a constant current 
transformer such as is employed in a Ferranti rectifier. 
Custom has now sanctioned the term ‘‘ choking coil," and 
reactive coil” or “ reactance coil is an unnecessary addition 
to the electrical engineers’ vocabulary. 

We now come to the section defining efficiency and 
explaining how it should be tested. Every student knows 
what is the precise meaning of efficiency, and what terms 
should, in general, be included when calculating the net power 
output of a machine and its gross power input; yet a clear 
definition, publicly proclaimed as we may consider this one to 
be, cannot but do good. Manufacturers, and, we regret to 
say, especially some of the smaller trans-Atlantic ones, who 
are too anxious to show good results, may occasionally forget 
to include some of the smaller terms which go to include 
the gross input and to deduct some which the net output 
should not contain. A clear statement of the meaning 
of the expression efficiency, and a list of the various losses in 
the different classes of machine is therefore to be welcomed. 
Yet it is wrong to draw a distinction between, for instance, 
the efficiency of a direct-driven and a belt or rope-driven 
machine, for the correct meaning of the term cannot differ ; a 
qualifying statement in regard to the former, when certain 
losses have been omitted in the calculation, is certainly 
desirable. We fear, also, that the distinction between 
machine efficiency and plant efficiency, in the case of 
separately excited machines, may also be mis-used to the 
disadvantage of the purchaser. However, it is made clear 
that the C*r loss in the field coils of such a machine is to be 
taken account of, and also the loss in the regulating rheostat, 
and after all the extra loss in the exciter itself is but a fraction 
of this small percentage of the input under consideration, 
and may often be negligible. It is right that attention should 
be drawn to the so-called ‘load losses” in generators; their 
determination is often difficult, but the report shows how they 
may be arrived at with a fair degree of approximation. 

The precautions to be taken when measuring or estimating 
the rise in temperature are wisely enumerated, but the follow- 
ing sentence is somewhat inelegant and confusing: ‘‘ When 
it is impracticable to secure normal conditions of ventilation 
on account of an adjacent engine, or other sources of heat, 
the thermometer for measuring the air temperature should be 
placed soas to fairly indicate the temperature which the machine 
would have if it were idle, in order that the rise of tempera- 
ture determined shall be that caused by the operation of the 
machine." The maximum temperature elevations recom- 
mended are it is seen considerably above “Admiralty specifica- 
tion.” The alternative given, to hasten the test by running 
& shorter time on overload, and then reducing the load to 
normal, and maintaining it until the temperature becomes 
constant, may Jead to error. One of the points in the report 
which shows attention to important detail frequently over- 
looked is in specifying the tests for dielectric strength with 
excess voltages. The possible current output of the trans- 
former, it is said, should correspond at least to four 


times the capacity current of the apparatus under test. 
In the same section we find that mention is made of 
the spark gap method of measuring voltages. This is no 
doubt essential when a certain potential is exceeded, but 
except for abnormal pressures, electrostatic voltmeters are far 
preferable, as so much depends on the condition of the needle 
points of the spark gap. l - 

In the standard voltages quoted, the inevitable 10 per cent, 
for contingencies, for which Enisow is said to have been 
responsible, makes a difference between the usual English 
and American declared pressures.“ But, as was shown in 
Mr. Worpincuam’s Paper on standardisation a year ago, 
English practice is far from being uniform in this respect. 
The frequencies are also different in the two countries. It 
will be noticed also, that, whereas the committee of our 
Institution of Electrical Engineers have recommended definite 
frequencies as standards, the American Institute is satisfied 
with specifying approximate ones. Why, we wonder? Over- 
load capacity, nor, for that matter, tem perature rise and 
regulation, should hardly have a fixed standafd ; requirements 
in these respects differ so much in individual cases. For 
instance, when the City of London Electric Lighting Co. buys 
new generators, we hardly think it will be satisfied with a 
guaranteed overload capacity of 25 per cent. for half-an-hour. 
The appendices only call for comment on two points. One is 
the new “ inductance factor," which appears to be unnecessary, 
“ the ratio between the wattless volt-amperes and total volt- 
amperes, and the other is the vexed question of notation. 
Most English writers will prefer to continue denoting 
magnetic flux by N rather than ꝙ, and magnetic induction by 
B instead of W. 

The Committeee of the American Institute of Electrical 
Engineers are to be congratulated in having produced such an 
able report in so short a time—little over a year. We hope 
that the Committee of our Institution, appointed some time 
ago to consider the question of uniformity in electrical 
engineering practice, will profit by its example. The question 
is essentially one to be considered by an experienced and 
representative body recognised by the whole profession, who : 
can be relied upon to give an impartial opinion as to what is 
best for the electrical engineering industry. 


— uq 


REVIEWS. 


Copies of Books, &c., kevlewed in the he Electrician will be supplied by the 
Publisher, post free, on receipt of the published price.) 


— 

Die Ankerwicklungen und Ankerkonstruktionen der Gleich- 

strom-Dynamomaschinen. By Prof. E. ARNoLD. Ird edition. 
(Berlin: Julius Springer.) 

The third edition of this excellent work treats of the 
continuous current armature in the most thorough and 
exhaustive manner. It is divided into two portions, in the 
first of which the various methods of winding are discussed, 
while the second deals with practical details of construction, 
illustrated by references to numerous well-known machines of 
the present day. The first portion, that on armature winding, 
is again sub-divided under the headings closed windings,” 
“the consideration of closed winding with reference to sparking 
and armature reaction,” and open windings,” this last section 
including, of course, those hardy perennials of all text-books, 
the Brush and Thomson-Houston arc light machines. The 
almost innumerable possible ring, drum, and disc windings are 
very ably handled by the author, and particularly good diagrams 
given of the various connections between the bars, the 
commutator, and the end connectors, where, as in the case 
of large drum machines, these latter are employed; and 
under the head “multipolar” the same commendation may 
be extended to the explanation of the differences between the 
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series method of winding, in which there are only two sets of 
brushes, and the parallel method in which there are as many 
gets of brushes as poles, and the leads from the brushes are led in 
parallel to the terminals of the machine. Disc armatures receive 
quite as much attention as they deserve, considering their 
small importance in continuous-current machine design as com- 
pared with the ring, and yet more with the drum construction. 
When discussing these several forms of winding the calcula- 
tion of the value of the induced E.M.F. is introduced, but it 
is not until the question of sparking and armature reaction is 
reached that the plunge into algebraical signs may be said to 
be taken. This section of the work is thoroughly up to date, 
and we find references to both the Sayers and the Mordey 
windings. In respect to the question of sparking of machines 
it is interesting to note how we in England are gradually 
coming round to the use of the carbon brushes employed on 
the Continent and almost universally in America. Copper 
brushes did well enough for small machines, but now that 
outputs of 300, 500, and even 1,000 and more kilowatts 
are required from single generators the advantages of 
the comparatively high resistance of the carbon brush 
are more manifest. Furthermore, a few years ago, when 
smaller machines were the rule, it was not considered 
objectionable to have to shift the brushes for changes in the 
load; it was looked upon as a necessary factor in the working 
of the machine, but now it is generally stated in specifications 
that the brushes must require no shifting between no load and 
full load, or even perhaps 25 per cent. overload. Hence yet 
another reason for the less sensitive carbon brush. And for 
motors (which, it may be mentioned, are not considered in the 
book under review) having, as in tramcar work, to operate in 
out of the way situations, and to permit of instant reversal, 
the carbon brush is almost a sine qua non. There is, however, 
an appreciable loss of energy in carbon brushes, a loss which 
may in small low-voltage machines amount to 2 or 8 per cent. 
of the total output of the machine. 

But it is in the second section of the book, that dealing 
with the detailed construction of the various forms of arma- 
ture, that the greater interest lies, as the particulars given of 
the very best German practice are very full indeed, and 
illustrations in profusion accompany the letterpress. In all 
there are over 400 diagrams and drawings in the text, together 
with 12 plates at the end of the book giving complete sectional 
drawings of different sizes and types of armature. The slotted 
core has a Jarge space assigned to its consideration, and the 
different proportions and dimensions of the teeth and slots 
met with in practice are given. The methods of insulating 
the slots, and of holding the conductors in place, either by 
means of bands of binding wire, or by means of pieces of 
insulating material locked into the slots themselvcs, also 
receive full attention. In fact, as a whole, at any rate as 
exemplifying German types of machine, this second section of 
the book is exceptionally good. In connection with toothed 
cores it is again interesting to note the development 
that is taking place in the dynamo here in England. 
Once more we are treading in the footsteps of our 
Continental and American friends, as we have been obliged 
to do, at any rate to a certain extent, in respect to the 
use of carbon brushes and, it may be added, in the employ- 
ment of multipolar as opposed to two-pole machines. And 
in all cases the reason is the same, simply that it fell to the 
lot of those abroad first to construct really large machines. 
Where a large machine is in question, it is essential that 
every part should be as mechanical & piece of machinery as 
possible, and that the slotted core armature, with its conduc- 
tors, completely protected by the adjacent teeth, is a more 
mechanical arrangement than the smooth core with the insu- 
lation of the conductors exposed to injury, and the conductors 
themselves subject to the full strain of driving, is, we think, 
manifest. It is this increased mechanical strength of the 
armature as a whole, rather than any advantage arising 
from the employment of a smaller air gap, that has given 
the toothed core machine the advantage over its rival. 

Finally, to the detriment of Prof. Arnold’s otherwise 
admirable work, it must be stated that it has no index, only a 
fairly full table of contents. 


THEORY OF GROTTHUS APPLIED TO A SIMPLE 


VOLTAIC CELL.* 


BY W. R. COOPER. 


In considering a simple element, such as results by dipping 
zinc and platinum plates into dilute sulphuric acid, we know 
that the zinc dissolves when a current is produced ; but the 
hydrogen, instead of being given off at the surface of the zinc, 
is evolved from the platinum. Thus a reaction takes place 
which is very distinct from ordinary chemical reactions. 
Changes of a similar kind take place in electrolysis, or when 
a current is caused to flow through an electrolyte. For 
example, if two plates or electrodes of platinum dip into dilute 
hydrochloric acid, and a sufficient potential difference is applied 
to them, a current flows and the acid is decomposed. But 
the decomposition does not take place at all points, and the 
constituents of any molecule do not come off in close 
proximity. Decomposition only takes place at the two 
discontinuities where the electrolyte joins the remainder of 
the circuit. Thus chlorine is evolved at the anode surface, or 
where the current enters the electrolyte; and hydrogen is 
evolved at the cathode surface, that is, where the current 
leaves the electrolyte. Decomposition only takes place at 
these two surfaces, and, consequently, any theoretical 
explanation of the phenomena must be based upon some 
mechanical conception which will sufficiently account for this 
wide separation of the constituents of a molecule. 

Owing to the close connection between voltaic and electro- 
lytic action, we shall do well to briefly consider the explanation 
of the main facts of electrolysis before discussing further the 
reaction in a voltaic cell. 

In 1805 Grotthus put forward an hypothesis which 
represents the facts with some accuracy, provided certain 
assumptions are made with regard to the molecular state of 
the electrolyte. Unfortunately we know very little about the 
true nature of a molecule. By the union of equal volumes of 
hydrogen and chlorine, hydrochloric acid results, and therefore 
it 18 convenient to graphically represent a molecule of this 
acid as H—Cl, a bond of union uniting the atom of hydrogen 
to that of chlorine. But we have no knowledge as to the 
character of this bond; nor do we know whether the marked 
want of symmetry here indicated really does exist. But, 
assuming that molecules differ in some physical property 
according as they are examined in one direction or another, 
then we should expect that in a liquid under ordinary 
conditions there would be no fixed arrangement with regard 
to this property. For example, suppose that a molecule of 
hydrogen chloride displays hydrogen to the observer when 
viewed in a certain direction, and chlorine when the opposite 
side is seen; then, in a solution of hydrochloric acid, we 
should generally expect the molecules to be facing in all 
directions. Some would show hydrogen, some chlorine, and 
some both hydrogen end chlorine, when viewed from any 
given point. 

When a potential difference is applied to electrodes 
for example, platinum plates placed in an electrolyte 
Grotthus supposed the molecules to assume a polarised 
condition, forming chains from one electrode to the other, 
that the hydrogen of any molecule in a chain faces the 
cathode, and the chlorine the anode. Such an arrangement 
is indicated in Fig. 1, which represents a section of the 
electrolyte in a direction perpendicular to the electrode plates 
(which we may suppose placed parallel to each other). If the 
applied potential difference is sufficient, the attraction of the 
cathode for the hydrogen and of the anode for the chlorine 
overcomes the affinity which holds these elements together 
as a molecule, and decomposition takes place. As the hydrogen 
goes to the cathode it leaves a chlorine atom in a state of 
semi-freedom, and the latter, under the influence of the applied 
potential difference, unites with the hydrogen of the adjacent 
molecule, giving rise to a second free atom of chlorine in a simi- 
lar state; this acts upon the next molecule, and so on, until the 
last chlorine atom at the end of the chain is liberated at the 
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anode. The decomposition may be looked upon as starting 
simultaneously at both ends of the chain, followed immediately 
by the intermediate decompositions and recompositions 
described above. 

Such a theory easily accounts for the evolution of 
electrolytic products at the electrodes only. It is also in 
accordance with Faraday's law of definite electro-chemical 
action ; for if wesuppose every bond to be capable of carrying 
a definite quantity of electricity, or being charged with what 
may be regarded as a unit charge, then the amount of 
decomposition during any given time will always be directly 
proportional to the quantity of electricity passing during that 
time. Further, Faraday’s law of electro-chemical equivalence 
also holds, for a trivalent atom—like aluminium—will have a 
capacity of three units, a divalent atom—like calcium — will 
carry two such quantities, while hydrogen or chlorine, being 
monovalent, will only carry a single unit. Consequently, the 
liberation of any atom of a given valency will require the 
same quantity of electricity as any other of the same valency ; 
but the liberation of a divalent or trivalent atom will respec- 
tively require two or three times the quantity necessary for 
the liberation of a monovalent atom. Thus the number of 
coulombs sufficient for the liberation of 28 grammes of sodium 
will liberate only 40/2, or 20 grammes of calcium, 28 and 40 
being the respective atomic weights of these metals; and a 
given number of coulombs will always liberate the same 
number of grammic atoms of, say, sodium, potassium, chlorine 
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Fic. 1.—The Hypothesis of Grotthus. 


and bromine, because these elements all have the same 
valency. 

The Grotthus theory, as we shall see later on, dees not 
sufficiently explain all the facts of electrolysis, but it is often 
an advantage to represent electro-chemical reaction in the 
light of such an hypothesis, even though it may not be 


Anode or 
+ Electrode vy 
Chlorine evolved. 


Cathode or 
— Electrode (Pt) 
Hydrogen evolved. 


Fic. 2.— Electrolysis of HCl. 


correct, and we shall, therefore, frequently make use of this 
theory in the consideration of such reaotions. 

The electrolysis of hydrochloric acid, as above considered, 
is & very simple case. Electrolytes are frequently far more 
complicated; but the action of the current, in the first 
instance at least, invariably consists in splitting the molecules 
into two parts, which Faraday called the ions. The ion which 
goes to the anode is known as the anion, and may be termed 
electro-negative with regard to the electro-positive ion, or 
cathion, which goes to the cathode. These ions may be 
simple, as in the case of hydrochloric acid, or they may be 
complex. For example, sulphuric acid, H,SO,, may be split 
up into the cathion H and the anion HSO, or into two 
‘monovalent H cathions and one divalent anion, viz., 80, 


It is also possible for an ion to be an anion in some com- 
pounds, while it is a cathion in others, this property being 
purely relative in its character. As the result of suitable 
experiments the elements may be arranged in a series, such as 
that any one of them is electro-positive compared to all those 
that follow, while it is electro-negative with regard to those 
which precede it. In the following series, which is given by 
Dr. G. Gore, the order must not be looked upon as perfectly 
invariable : it depends to some extent, at least when considered 
voltaically, upon the temperature, and upon the nature and 
concentration of the electrolyte :— 


Electro-chemical Series. 
+ 


Caesium Magnesium Nickel Hydrogen Rhodium Selenium 
Rubidium Aluminium Thallium Mercury Platinum Phosphorus 
Potassium Chromium Indium Silver Osmium Sulphur 
Sodium Manganese Lead Antimony Silicon Iodine 
Lithium Zinc Cadmium Tellurium Carbon Dromine 
Barium Gallium Tin Palladium Boron Chlorine 
Strontium Iron Bismuth Gold Nitrogen Oxygen 
Calcium Cobalt Copper Iridium Arsenic Fluorine 


— Pole + Pole 


Negative Plate (Pt) 
Hydrogen evolved. 


Positive 
Plate (Zn). 


Fic, 5.—Simple Voltaic Cell (Pt -- HCl - Zn). 


We are now in & position to consider further the reactions 
taking place in a simple cell Voltaic action, or the action 
occurring in primary batteries, may be looked upon as a case 
of reversed electrolysis. By the application of a sufficiently 
high E.M.F. to two platinum electrodes dipping into dilute 
hydrochloric acid, decomposition of the acid is effected, 
hydrogen ions being liberated at the cathode and chlorine ions 
at the anode. This is indicated in Fig. 2, the E. M. F. being 
applied by means of a battery B. 

Now replace the anode by a rod of pure zinc, remove the 
battery, and complete the external circuit by joining the zinc 
rod with a wire to the platinum cathode. The decomposition 
again takes place, but the application of an external E.M.F. 
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Fic. 4.—Simple Cell with Hydrochloric Acid. 


is no longer necessary. Its place is supplied by the internal 
E.M.F. of the cell. Hydrogen is still given off at the platinum 
or negative plate, as indicated in Fig. 8, but chlorine is no 
longer evolved. The latter combines with the zinc to form 
zinc chloride, which passes into solution, and we must 
regard this combination as being very closely connected 
with the production of the observed E.M.F. This solution 
of the metal in voltaic action is perfectly definite for a given 
quantity of electricity, being in accordance with Faraday's 
laws of electrolysis. The reaction is further indicated diagram- 
matically in Fig. 4, according to the Grotthus theory. As 
zinc is divalent, two molecules of HCl must be split up to give 
one molecule of ZnCl. The two H ions liberated at the 
platinum plate combine to form hydrogen gas, which is evolved. 
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If the electrolyte is dilute sulphuric acid, instead of hydro- 
chloric acid, zine sulphate results in a precisely similar 
manner. This is indicated in Fig. 5. But the case of 
electrolysis of this acid differs from that of hydrochloric. 
The liberated ions are hydrogen and 80... As, however, 
the latter cannot exist by itself, nor yet by combining 
with itself, it apparently reacts with the water which 
is present, reforming sulphuric acid and liberating oxygen. 


Zn Pr 


Fic. 5.—Simple Cell with Sulphuric Acid. 


These changes are represented in Fig. 6, in which the 
SO, is regarded as combining with the hydrogen from 
two molecules of water, leaving two hydroxyl ions free. 
These two OH ions combine together to form water, and at 
the same time oxygen is liberated. Thus the result of electro- 
lysing dilute sulphuric acid with electrodes: which are not 
attacked, such as platinum, is the evolution of hydrogen and 


oxygen. Toa superficial observer it would seem that water 
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Fic, 6.—Electrolysis of Dilute Sulphuric Acid. 


alone is being decomposed. There are reasons, however, 
which render it preferable to consider that the acid is really 
the compound which is being decomposed, and that the 
liberation of oxygen is only due to what is termed a secondary 
electrolytic reaction. Such secondary products and reactions 
are of frequent occurrence in both electrolytic and voltaic 
action. 


THE MISHAP AT BANKSIDE STATION. 


* Bankside luck " is almost proverbial in electrical 
enginecring circles. The generating station of the City of 
London Electric Lighting Co. has a more difficult load to 
‘deal with than, in all probability, any existing electricity 
supply works, and at the same time it is most unfortunate in 
the matter of accidents to the machinery, and in the time 
these accidents occur. On Wednesday, at 11 o'clock, the day 
was comparatively bright in London; at 12:15 it was dull, but 
not abnormally so, but five minutes after there was midnight 
darkness in the City. The staff of the Bankside station are 
always prepared for more or less sudden variations in the 
load, occasioned by fog, and although in this case the darkness 
was caused by a thunder cloud and not by fog, no time was 
lost in paralleling other machines. A momentary overload 
and drop in pressure were inevitable in the circumstances, 
but the bad half-honr would have been passed without mishap 
had not the usual Bankside luck” intervened. The rain 
came down in torrents, the gutters became flooded, and water 
poured in through the roof and splashed through the 
louvres. The stream coming through the roof fell on the 
exciters, which continued running however; but some of the 
splashing from the louvres reached a coil of one of the 
Ferranti-coiled Mordey machines, which sparked to the frame 
and set the whole lot of the machines out of step. The result, 
‘as usual, was a complete shut down and the starting of the 
alternators one by one again, a process which took about 
half-an-hour. 

An idea of the extremely sudden nature of the load may 
be gained from the following figures the average load on 


the station for this time of day and at this time of the year would 
be about 400 kilowatts. At 12:15, four of tho Thomson- 
Houston machines were running, and the output had risen to 
over 1,000 kilowatts. This load went on increasing until it 
reached, at the time of the breakdown, over 5,000 kilowatts, 
and during the 15 minutes that intervened eight additional 
machines were run up and paralleled. 

It is almost safe to say that no station could have supported 
this sudden access of load without a serious drop of pressure 
and momentary overloading of machines, but one is impelled 
to inquire whether a central station built on a diffcrent 
principle would not be more suitable under the conditions 
prevailing in the City of London. A system with continuous 
current battery reserve and multiple stations would have 
certainly been in a better position to meet such a sudden and 
severe demands. We are not surprised to hear, therefore, 
that the directors have decided, on the recommendation of Mr. 
Frank Bailey, their engineer-in-chief, gradually to replace 
their existing alternating plant with continuous. This will 
take several years to complete, but whenever additional 
machines are to be put in or old machines replaced, they will 
be continuous-current generators (the same engines being used 
in the case of the old machines). Tho existing secondary 
network will be disconnected bit by bit and converted to a 
2 x 200 volt three-wire system, which will be supplied directly 
from the Bankside station at light loads, and during the hours 
of heavy load through the intermediary of rotatory continuous 
current converters placed in the existing sub-stations of the 
company and fed by high-pressure continuous current. 


ELECTRIC TRAMWAY TRACTION.* 


BY ALBERT D. GREATOREX, ASSO3.M.INST.C.E., M. S. A. 
(Concluded from page 677.) 


COMBINED OVERHEAD AND ACCUMULATOR SYSTEM. 


This system has been adopted at Hanover, Berlin, Dresden and 
Paris, where short lines have been laid down in the busier streets, in 
connection with the overhead system. The cells, which weigh about 
2i tons, are carried under the seats of the cars. In Paris they are 
carried in a case under the car floor; this prevents acid fumes 
entering the car body, and instead of stopping at certain points to be 
recharged, they are charged from the oliy wire, on other parts of 
the line during the run ; such charge allows them to run through 
the centre of the city on the accumulator system, thus effecting an 
economy in working, and not needing poles or trolley wires. The 
cost of working, while not so high as the accumulator system alone, 
is yet very much increased over the trolley wire, and in cases where 
this combined system is in operation, it has been done no doubt to 
meet the æsthetic wishes of the various municipalties. 


COMBINED OVERHEAD AND CONDUIT. 


This system has been adopted for the same reason as the combined 
overhead and accumulator system, namely, so as to dispense with the 
necessity of the use of poles and wires in the main streets of the 
town, In addition to the usual trolley on the top of the car, each car 
is provided with an arrangement for taking up current from the 
conductors in the conduit system ; this arrangement consists of a 
double collector, suspended by flexible horizontal springs from the 
underſrame of the car. The collector can be lowered into the conduit 
or replaced under the cars by means of a crank attached to the side 
of the truck. This system has been adopted on a short line at Paris 
(Fig. 4), and has also been used for several years on a line in 
Washington, I. S. A., with some success, and is also being adopted 
in Vienna, and arrangements have recently been made between the 
London County Council and the London United Tramways Co. for 
tlie construction of a combined system of overhead and conduit in 
connection with the company’s lines between Uxbridge aud 
Hounslow and the Broadway ; and a conduit system is to be laid 
down on the section between Young's Corner, Chiswick (the county 
boundary) to the Broadway, a distance of about a mile. The 
remainder of the line within the County of London, about 21 miles, 
and that outside the County of London, are to be constructed on the 
overhead system. The permanent way is being rapidly constructed, 
and Londoners will soon have the opportunity of acquiring personal 
familiarity with the overhead type of trolley construction. 


* Abstract of a Paper read at the annual meeting of the incorporated 
Association of Municipal Engineers. 
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SURFACE Contact SYSTEM. 


In Paris there is a tramway of this kind, about 44 miles in length, 
from the Place de la République, via Avenues de la République and 
Gambetta to the city boundary, and then to Roumainville two miles 
outside. 

The advantages may be said to be :— 

No overhead wires or conduit to construct or maintain. 

There are, however, serious objections to this system, viz. :— 

1. Liability of magnetic switches to become deranged, and a dangerous 
pressure, therefore, left on the knobs, also causing excessive leakage of 
current. 

2. Objectionable nature of knobs themselves standing up in the street 
and endangering traffic. 

3. Exc2ssive maintenance of innumerable and delicate switches. 

4. Heavy capital outlay. 

This system offers no advantages over the conduit system, there 
are many practically insuperable difficulties, and it has not yet passed 
the experimental stage. 

A contact system has been laid down at Monte Carlo. In this 
system there is an absence of complexity in the working parts which 
constitutes an advance on the one laid down in Paris, Another 
contact system, somewhat different in construction to either of these 
two, is the one that has been laid down at Tours, and is known 
as the *Diatto" system ;* a similar line is also to be laid down 
in Paris. 

Still another system, known as the Safety Third Rail System, has 
been laid down at Manhattan Beach, New York, and 1s now in 
operation. 

Another stud system is one designed by Mr. Walker and Prof. 
Silvanus Thompson.t A short experimental line was constructed at 
Wimbledon, but it has not been practically applied. 


RAIL-BONDING. 


It is beyond the scope of this Paper to discuss all the different 
types of bonds that have been brought forward from time to time ; 
those that have been used in this country are the Chicago,“ 
* Crown,” “Columbia,” “ Neptune,” Daniel,“ Plastic," and“ Cast 
Welded” types. These the writer proposes to brietly describe. In 
the case of the first five systems, two bonds are usually fixed at each 
rail joint ; in addition to this, cross bonds should be fixed from each 
rail, every 90 to 100 feet, and in double tracks the inside rails of the 
two tracks should be cross bonded at intervals of every 250 feet. As 
regards the rails themselves, the cross section is largely determined 
according to the traffic it is proposed to run, and should be slightly 
heavier for electric traction than the ordinary rail. The weights of 
rails used in England vary from 65 to 108ʃb. to the yard, but no rail 
of less than 871b. ought to be put down for street tramways. 


Columbia Bond.—The “Columbia” bond consists of the connecting 
copper rod and two copper thimbles. On each end of this copper 
od is a truncated cone head with a fillet at the base. The inside 
of the thimble is tapered to fit the head of the bond, while the 
outside is 1 5 in the opposite way. In fixing the bond 
the cone-shaped heads are placed in the holes in the rail from one 
side, and the thimbles are slipped over them from the other. A 
portable pairs ae is then applied and the head of the bond is forced 
into the thimble. The end of the head of the bond is expanded bya 
centre punch held in position in the press. The contact with the 
rails is seven times the section of the wire, providing ample contact 
to compensate for the poorer conductivity of the steel in the rail. 
When completed they are thoroughly coated with tar. These bonds 
have been used at Halifax and Middlesbro. 


Chicago Bond.—This type of bond consists of a copper rod or wire 
having tubular or thimble-shaped terminals which are bent at right 
angles to the bond, the whole forming one solid piece of rolled 
copper. Two holes are punched at each end of the rails; these holes 
are rimmered when the rail is in position, the slitted thimbles of the 
wire are inserted, and the steel pin is then pounded in from the 
opposite side. The pin is larger than the opening in the thimble- 
alis d termival, and when driven into the terminal expands it and 
wedges into solid contact with the web of the rail, making a solid 
joint which is supposed to be impermeable by moisture and air, and 
peo against electrolysis. The Crown, Daniel, and Neptune rail 

nds are similar to the Chicago; they have been adopted at 
Bradford, Glasgow and Blackburn. 


Plastic Bond.—'This bond is composed of two portions, a plastic 
or putty-like amalgam, which makes contact between the rail and 
the metal of the joint, and a flexible elastic cork case to hold the 
amalgam in position. In putting the bond in place, contact spots 
about 2in. in diameter at the end of both rails and fish-plates are 
cleaned of scale and rust, and the centre of each of these spaces is 
rubbed with a special alloy which chauges any iron-rust to pure 
metallic iron and forms a silver-like deposit which repels water and 
will not corrode. One side of the cork case containing the plastic metal 
is then placed upon the prepared surface of the web of the rail, 


* See The Electrician, May 12, 1899, p. 74.— Ep. E.] 


t See The Electrician, Vol. XLI. 750 Vol. XLII., pp. 4, 569, 614, 
634, 655.—[ Ep. B.] 


and a similar ease is attached to the end of the next rail. The 
fish- plate is then bolted down, and as the bolts are tightened 
the cork case is compressed to half its former thickness, and the 
amalgam in the case comes into full contact with rail and fish-plato, 
giving an electrical connection between the rails of low resistance. 
The bond is thus entirely concealed from view, and it is protected by 
the cork case from injury arising from movement between the rail 
and fish-plates. This bond has been adopted on the Blackpool and 
Fleetwood line. 


Cast Welded Rail Jonts.* — The method of making joints by the 
cast welding process consists in placing the rail ends firmly together, 
surrounding the joint with a cast-iron mould, and pouring the mould 
full of melted cast iron. The cast iron in cooling shrinks on the 
rails with an intense pressure, and at the bottom of the rail, where 
the iron retains its heat longest, it eats into the steel rail with some- 
thing of a solvent action, thus not only making a thoroughly good 
mechanical joint, but also ensuring a good electrical joint, The writer 
would point out that this is a most expensive bond. The Coventry 
and Norwich Tramway Companies are adopting this system. 
Welded rail joints, although costly to make, give the smoothest 
track obtainable. There are no joints to repair and there is less 
wear on the rails, as there are no ends to pound to pieces. Conse- 
quently you get longer life from track and cars. American managers 
who have tried the system write strongly in its favour. "There are 
comparatively few breaks, and the upkeep of the track is said to be 
less than with the ordinary rail joints. Corporations should wait, 
however, until Coventry and Norwich have been working for a year 
orso, Meanwhile, the 60ft. rail offers a compromise. 


Cost oF VARIOUS SYSTEMS. 


The cost of construction and equipment cannot very well be 
treated generally, as the conditions of labour, the cost of carriage 
and materials, &c., vary considerably in different localities, but the 
following figures may be taken as a fair guide. These figures are 
based on current rates of prices, and from actual estimates prepared 
and work carried out in England. 


Overhead Trolley System.—Estimated cost per mile of single track, 
3ft. Gin. gauge, 90lb. rails, including permanent way, rail-bonding, 
line equipment, feeders, &c., complete, from £7,000 to £7,500. If 
double track the cost will be about £12,500 to £14,000 per mile. If 
the permanent way is in good condition and converted to overhead, 
the cost, including rail-bonding, feeders, line nen Dent &c., will 
be from £3,000 to £3,500 per single mile. It will be necessary to 
add a sum to these figures to cover special work in connection with 
this system, such as points, crossings, &c., say £50 for each passing 

lace. 

Conduit Systems.—The cost of the conduit system varies very much 
according to the method of construction adopted, the depth of the 
conduit, the disturbances of water mains, gas services and other 
pipes, &c., buried in the soadway ; the street track complete may be 
taken at from £11,000 to £12,000 per single mile, for a conduit 
system similar to the New York conduit. The special works for 
passing places, junctions, &c., are a serious item, adding very consider- 
ably to the cost ; not less than 15 per cent. to 30 per cent. should be 
added to cover such work per mile of single track. In one case 
within the knowledge of the writer, the estimated cost of the special 
work on a total track of eight miles, estimated to cost £88,000, 
was £32,000. | 

Simplex Conduit System, —' The estimated cost of constructing this 
system per mile of single track, according to estin es submitted 
lately to the writer by the Simplex Conduit Co., including permanent 
way, rails 100lb. per yard, conduit, conductor, &c., is £8,500 to 
£9,000 ; this with the slot placed under one of the running rails. 
To this must be added a sum of from 10 per cent. to 20 per cent. for 
special work, such as cross-overs, junctions, &c. ! 


Accumulator System.—As regards the estimated cost of this system 
the track will cost the same as for a good steam or horse tramway, 
with the exception that a heavier rail is necessary, about 100lb. per 
yard, about £5,000 per single mile. The cars will, however, cost 
from £350 to £400 per car more for the provision of the cells than 
those used on overhead or conduit systems ; it will also be necessary 
to have an increased number of cars to ensure that some cars may be 
standing whilst the cells are being charged, without the mixed system 
of overhead and accumulator is used. 


Surface Contact System. —'The cost of this ree is about £1,000 
per single mile in addition to that of the overhead system. 


Generating Station, —The cost of this will, of course, depend upon 
the output, as the machinery will vary according to the units of 
current required per annum, and in many cases the generating plant 
is located in the existing electric lighting station. 


Car Shed.— Again, this cost will be governed by the number of cars 
to be accommodated, and provision should be made for repairing 
shops, stores, &c. 


* See also The Electrician, Vol. XLI., p. 451.—[Ep. E.] 
F 


704 


. THE ELECTRICIAN, SEPTEMBER 8, 1899. 


WonkiNG EXPENSES oF ELECTRIC TRAMWAYS. 


Exact knowledge as to the working cost under everyday conditions 
of tramways electrieally equipped in this country cannot yet be 
determined with accuracy, but three of the municipal electric tram- 
way undertakings in England are in a position to give some idea of 
the receipts and working expenses of their undertakings, and the 


author would draw attention to the following extracts from the, 
financial returns of those towns, viz., Leeds, and Dover on the over. 
head system, and Blackpool on the conduit,as giving some idea of i 


the cost of running. 
Dover. 


By the courtesy of the borough engineer, Mr. H. E. Stilgoe, , 


A. M. I. C. E., the author is able to append the results of the Dover 
Electric Tramways for the financial year ending March 31, 1899, 
which is as follows :— 

Receipts for year (traffic) ‘hone SR RR sss REPRE £9,044 2 6 


a " (advertisements) 258 2 6 
£9,297 5 0 
Car iloage (OLOR CORR) ai sedan cvs sds nk eer 204,257 
Roupie pee og Mirisi eiaa 10:92d 
Working expenses, including interest and instal- 
ment of loan capital per car mile..................... 9*06d. 
Consumption of current per car mile . 0:98 units 
Price paid per Board of Trade unit. . . e 
Analysis of working expenses. 
U V ÄQy RM eR AR UrE RARE RO S £2,038 1 3 
Niente USEING: ̃ ——U— x ͤ ͤ 8 2,442 0 10 
e TIT DTI LII 4735 9 0 
Stores aud undi esae serit 885088 140 17 10 
ß ⅛˙wmmA A S A ¼¼ MR CERO 89 12 6 
Establishment charges, rates, taxes, insurance, 
printing, stationery, gas, coal, &C. .................. 548 8 4 
Interest and instalment of loan capital of £355,500 
/ canacientarcessias 1,709 2 9 
Credit stock, &c. ............ 144 12 5 
Net expenses 7,567 0 1 


Blackpool. 

By the courtesy of the borough electrical engineer, Mr. R. C. 
Quinn, M.LM.E. and NM. I. E. E., the writer is able to append the 
results of the Blackpool Tramway undertaking for the financial year 
ending March 31, 1899 :— 


e,, . T E PA £18,220 
Total mileage (motor earn) neee essseesssss sees des 259,754 
1 ˙ o— m ⅛˙ ðWwõw‚̃ «⁰5.tT!ʃ.T  SkEVER idea Cond 2,881,027 
e et ua bte uerb aerarii 165d. 
Worknis .. WwW-w- A .A.... Aon. 102d. 


Consumption of current per car mile is approximately 0°85d. per unit. 
The current is taken from the corporation combined lighting and 
traction station, the charge being 2d. per unit for tramway purposes. 


Analysis of Working Expenses. Per mile. 
Drivers, conductors and car washers ......... es sessessesceeees ó'5d. 
Generating station expenses 2 15d. 
Zlectrie cars, repairs and maintenanſne . 11d. 
Electrical engineers’ salaries ............... ecce . nen neo oot oos 03d. 
Road maintenance, including culveret———.-fͤ 4 1‘6d. 
Compensation for damages, personal injuries 0:164. 
Management and general expenses . . 21d. 
COG DOME, ~ . Se Vel buen ée bens Sorel tease 0*09d 
tal 10·35d. 


The figures given are convincing proof of the claims advanced by 
advocates of electric traction ; that the electric service, as compared 
with horse or steam, is not only the most popular system with the 
travelling publie, but is also the most economical in working. 


STANDARDISATION OF GENERATORS, MOTORS AND 
TRANSFORMERS. 


The following is an abstract of the report of a committee of the 
American Institute of Electrical Engineers on the standardisation of 
generators, motors and transformers. It was unanimously adopted 
at a recent meeting of the Institute at Boston. 

The apparatus is classified under six headings :— 


CLASSIFICATION OF APPARATUS. 

I. Commutating Machincs.—Under this head may be classed direct- 
current generators, direct-current motors, direct-current boosters, motor- 
generators, dynamotors, converters, and closed-coil are machines. (Sec III.) 

II. Synchronors Machines, which comprise a constant magnetic field, and 
an armature receiving or delivering alternating currents in synchronism 
with the motion of the machine. 


* An analysis of the Leeds accounts was published in The Electrician, 
of June 2 last, and is therefore omitted here.—[Enp. E.] 


III. Synchronous Commutating Machines.—These include: (1) Synchro- 


nous converters, i.e., converters from alternating to direct, or from direct 


to alternating current, and (2) double current generators, t.e., generators 
producing both direct and alternating currents. A converter is a rotary 
device transforming electric energy from one form into another without 
passing it through the intermediary form of mechanical energy. A 
converter may be either: (a) a direct-current converter, converting from 
a direct current to a direct current; or (5) a synchronous converter, 
formerly called a rotary converter, converting from an alternating to a 
direct current, or vice versd. 


IV. Hectifying Machines, or Pulsating-Current Generators, which 


| produce an undirectional eurrent of periodically varying strength. 


V. Stationary Induction Apparatus.—These comprise: (a) transformers, 
or stationary induction apparatus in which the primary and secondary 
windings are electrically insulated from each other. 

(b) Auto-transformers, formerly called compensators; i.e., stationary 
induction apparatus, in which part of the primary winding is used as a 
secondary winding ; or, conversely. 

(c) Potential regulators, or stationary induction apparatus, having a coil 
in shunt, and a coil in series with the circuit, so arranged that the ratio of 
transformation between them is variable at will. These may be divided 
into :—(1) Compensator potential regulators, in which the number of 
turns of one of the coils is changed. (2) Induction potential regulators, 
in which the relative positions of primary and secondary coils is changed. 
(3) Magneto potential regulators, in which the direction of the magnetic 
flux with respect to the coils is changed. 

(d) Reactive coils, or reactance coils, formerly called choking coils, ùe., 
stationary induction apparatus used to produce impedance or phase 
displacement. 

VI. Rotary Induction Apparatus, which consist of primary and secon- 
dary windings rotating with respect to each other. They comprise :— 
(a) Induction motors. (^) Induction generators. (c) Frequency changers. 
(d) Rotary phase converters. ; 

EFFICIENCY. 


The * efficiency " of an apparatus is the ratio of its net power 
output to its gross power input.* Electric power should be 
measured at the terminals of the apparatus. 

In determining the efficiency of alternating current apparatus the 
electric power should be measured when the current is in phase with 
the E.M.F., unless otherwise specified, except when a definite phase 
difference is inherent in apparatus, as in induction motors, &c. 

Mechanical power in machines should be measured at the pulley, 
gearing, coupling, &e., thus excluding the loss of power in said 
pulley, gearing or coupling, but including the bearing friction and 
windage. The magnitude of bearing friction and windage may be 
considered as independent of the load. The loss of power in the 
belt and the increase of bearing friction due to belt tension should 
be excluded. Where, however, a machine is mounted upon the 
shaft of a prime mover, in such a manner that it cannot be separated 
therefrom, the frictional losses in bearings and in windage, which 
ought, by definition, to be included in determining the efficiency, 
should be excluded, owing to the practical impossibility of 
determining them satisfactorily. The brush friction, however, 
should be included. Where a machine has auxiliary apparatus, such 
as an exciter, the power lost in the auxiliary apparatus should not 
be charged to the machine, but to the plant consisting of machine 
and auxiliary 1 taken together. The plant efficiency in such 
cases should be distinguished from the machine efficiency. 

The efficiency may be determined by measuring all the losses 
individually and adding their sum to the output to derive the input, 
or subtracting their sum from the input to derive the output. All 
losses should be measured at, or reduced to, the temperature assumed 
in continuous operation, or in operation under conditions specified. 
(See rules on Rise of Temperature, following.) 

I. Commutating Machines.—lIn commutating machines the losses 
are :— 

(a) Bearing friction and windage, as above noted. 

(b) Molecular magnetic friction, and eddy currents in iron and copper. 
These losses should be determined with the machine on open circuit, and 
at a voltage equal to the rated voltage + Ir in a generator, and - Ir in a 
motor, where I denotes the current strength, and r denotes the internal 
resistance of the machine. They should be measured at the correct speed 
and voltage, since they do not usually vary in proportion to the speed or 
to any definite power of the voltage. 

(c) Armature resistance losses, I?r', where I is the current strength in 
the armature. and 7’ is the resistance between armature brushes, excluding 
the resistance of brushes and brush contacts. 

(d) Commutator brush friction. 

(c) Commutator brush-contact resistance. It is desirable to point out 
that with carbon brushes the losses (d) and (c) are usually considerable in 
low-voltage machines. 

(f) Field excitation. With separately excited fields, the loss of power 
in the resistance of the field coils alone should be considered. With shunt 
fields or series fields, however, the loss of power in the accompanying 
rheostat should also be included, the said rheostat being considered as an 
essential part of the machine, and not as a separate auxiliary apparatus. 


* An exception should be noted in the case of storage batteries or 
apparatus for storing energy, in which the efficiency, unless otherwise 
qualified, should be understood as the ratio of the energy output to the 
energy intake in a normal cycle. 
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The difference between the totallosses under load and the sum of 
the losses above specified, should be considered as “load losses," and 
are usually trivial in commutating machines of small field distortion. 
When the field distortion is large, as is shown by the necessity for 
shifting the brushes between no load and full load, or with variations 
of load, these load losses may be considerable, and should be taken 
into account. In this case the etliciency may be determined either 
by input and output measurements, or the load losses may be estimated 
by the method of Section II. 


II. Synchronous Machines.—The losses in synchronous machines 
are :— 

(a) Bearing friction and windage, as aboved noted. 

(b) Molecular magnetic friction and eddy currents in iron, copper and 
other metallic parts, as above. These losses may be determined either by 
driving the machine by a motor, or by running it as a synchronous motor, 
aud adjusting its field so as to get minimum current input and measuring 
the input by wattmeter, The former is the preferable method, and in 
polyphase machines the latter method is liable to give erroneous resulte 
in conaequence of unequal distribution of currents in the different circuits 
caused by inequalities of the impedance of conuecting leads, &c. 

(c) Armature resistance loss, which may be expressed by pIr; where 
r=resistance of one armature circuit or branch, I- the current in such 
armature circuit or branch, and p=the number of armature circuits or 
branches. 

(d) Load losses as defined above. While these losses cannot well be 
detetermined individually, they may be considerable and, therefore, their 
joint intluence should be determined by observation. This can be done by 
operating the machine on short circuit and at full-load current, that is, by 
determining what may be called the “ short-circuit core loss." With the 
low field intensity, and great lag of current existing in this case, the load 
losses are usually greatly exaggerated. One-third of the short-circuit core 
less may, as an approximation, and in the absence of more accurate 
information, be assumed as the load loss. 

(c) Collector-ring friction and contact resistance. These are generally 
negligible, except in machines of extremely low voltage. 

(f) Field excitation. In separately-excited machines, the I?r of the 
field coils proper should be used. In self-exciting machines, however, the 
loss in the field rheostat should be included, as above noted. 


III. Synchronous Commutating Machines, —In synchronous con- 
verters the power on the alternating current side is to be measured 
with the current in phase with the terminal E.M.F., unless other- 
wise specified, 

In double-current generators the efficiency of the machine should 
be determined as a direct-current generator, and as an alternating- 
current generator, as above noted. The two values of efticiency may 
be dilferent, and should be clearly distinguished. 

In synchronous converters the losses should be determined when 
driving the machine by a motor. These losses are :— 

(%) Bearing friction aud windage, as above noted. 

(^) Molecular magnetic friction and eddy currents in iron, copper and 
metallic parts. These losses should be determined at open circuit and at 
the rated terminal voltage, no allowance being made for the armature 
resistance, since the alternating and the direct currents flow in opposite 
directions. 

(cr) Armature resistance. The loss in the armature is 2I?r, where I= 
direct-current in armature, 7=armature resistance and q, a factor which is 
equal to 1°37 in siugle-phasers, 0:56 in three-phasera, 0°37 in quarter- 
phasers and 0°26 in six-phasers. 

(4) Load losses. The load losses should be determined as above noted, 
with reference to the direct-current side. 

c) and (f) Losses in cominutator and collector friction and brush 
contact resistance, as above noted. 

(y) Field excitation. In separately-excited fields, the l?r loss in the 
field coils proper should be taken, while in shunt and series fields the 
rheostat loss sheuld be included, except where fields and rheostata are 
intentionally modified to produce effects outside of the conversion of 
electric power, as for producing phase displacement for voltage control. 
In this case 25 per cent. of the Ilir loss in the field proper at non-inductive 
alternating circuit should be added as proper estimated allowance for 
normal rheostat losses, as above noted. 

Where two similar synchronous machines are available, their 
efficiency ean be determined by operating one machine as a converter 
from direct to alternating, and the other as a converter from alter- 
nating to direct, connecting the alternating sides together, and 
measuring the difference between the direct-current input aud the 
direct-current output. "This process may be modified by returning 
the output of the second machine through two boosters iuto the first 
machine and measuring the losses. Another modification might be 
to supply the losses by an alternator between the two machines, 
using potential regulators, 


IV. Rectifying Machines or Pulsating-Current. Generators.---These 
include: Open-coil are machines, constant-current rectifiers, The 
losses m open-coil are machines are essentially the same as in sections 
6 to 9 (closed-coil commutating machines) In alternating current 
rectifiers, however, the output must be measured by watt-meter and 
not by voltmeter and ammeter, since owing to the pulsation of 
current and E. M. F., a considerable discrepancy may exist between 
watts and volt-amperes, amounting to as much as 10 or 15 per cent. 
In constant-current rectifiers, transforming from constant-potential 
alternating to constant direct-current by means of constant current 


transformers and rectifying commutators, the losses in the trans- 
formers are to be included in the efficiency and have to be measured 
when operating the rectifier, since in this case the losses are generally 
greater than when feeding an alternating secondary circuit. In 
constant-current transformers the load losses are usually larger than 
in constant-potential transformers and thus should not be neglected. 

The most satisfactory method of determining the efficiency in 
rectifiers is to measure electric input and electric output by watt- 
meter. The input is usually not non-inductive, owing to a con- 
siderable phase displacement and to wave distortion. For this 
reason the apparent efliciency should also be considered, since it is 
usually much lower than the true efficiency. The power consumed 
by the synchronous motor or other source driving the rectifier should 
be included in the electric input. 

V. Stationary Induction A pparatus.—Since the efficiency of induc- 
tion apparatus depends upon the wave shape of the E.M.F., it should 
be referred to a sine wave of E.M.F., except where expressly specitied 
otherwise. The etlicieney should be measured with non-inductive 
load, and at rated frequency, except where expressly specified other- 
wise. The losses are :—- 

(a) Molecular magnetic friction and eddy currents measured at open 
circuit and at rated voltage - Ir, where I = rated current and r — resistance 
of primary circuit, 

(b) Resistance losses, the sum of the Ir of primary and of secondary in 
a transformer, or of the two sections of the coil in the compensator or 
auto-transformer, where I=current in the coil or section of coil, 
r — resistance. 

(e) Load losses, f. e., eddy currents in the iron and especially in the 
copper conductors, caused by the current. They should be measured by 
short-circuiting the secondary of the transformer and impressing upon 
the primary an E. M. F. sufficient to send full.load current through the 
transformer. The loss in the transformer under these conditions 
measured by watt-meter gives the load losses ＋ Ir losses in both primary 
and secondary coils. 

(d) Losses due to the methods of cooling, as power consumed by tho 
blower in air-blast transformers, and power consumed by the motor driving 
pumps in oil or water-cooled transformers. Where the same cooling 
apparatus supplies a number of transformers or is installed to supply 
future additions, allowance should be made therefor. 

In potential regulators the efliciency should be taken at the 
maximum voltage for which the apparatus is designed, and with non- 
inductive load, unless otherwise specified. 


VI. Rotary Induction Apparatus —O wing to the existence of load 
losaes, and since the magnetic density in the induction motor under 
load changes in a complex manner, the elticiency should be deter- 
mined by measuring the electric input by watt-meter and the 
mechanical output at the pulley, gear, coupling, &c. The etliciency 
should be determined at the frequency and the input measured with 
sine waves of improved E.M.F. The efficiency may be calculated 
from the apparent input, the power factor and the power output. 
The same applies to induction generators. Since phase displacement 
is inherent in induction machines, their apparent efficiency is also 
important, 

In frequency changers, i.e., apparatus transforming from a poly- 
phase system to an alternating system of different frequency, with 
or without a change in the number of phases, and phase converters, 
i.e., apparatus converting from an alternating system, usually single 
phase, to another alternating system, usually polyphase, of the same 
frequency, the elliciency should also be determined by measuring 
both output and input. 


VII. Transmission Lines.—The efficiency of transmission lines 
should be measured with non-inductive load at the receiving end, 
with the rated receiving pressure and frequency, also with sinusoidal 
impressed E. M. Fs, except where expressly specified otherwise, and 
with the exclusion of transformers or other apparatus at the ends of 
the line. 


Risk oF TEMPERATURE, 


The rise of temperature should be referred w the standard condi- 
tions of a room temperature of 25°C., a barometric pressure of 
760mm. and normal conditions of ventilation; that is, the apparatus 
under test should neither be exposed to draught, nor enclosed, 
except where expressly specified. If the room temperature during 
the test differs from 25°C., the observed rise of temperature should 
be corrected by 4 per cent. for cach degree C.* Thus, with a room 
temperature of 35'C., the observed rise of temperature has to be 
decreased by 5 per cent., and with a room temperatura of 15°C., the 
observed rixe of temperature has to be increased by 5 per cent. The 
thermometer indicating the room temperature should be screened 
from thermal radiation emitted by heated bodies, or from draughts 
of air. When it is impracticable to secure normal conditions of 
ventilation on account of an adjacent engine, or other sources of heat, 
the thermometer for measuring the air temperature should be placed 
so as to fairly indicate the temperature which the machine would 


* This correction is also intended to compensate, as nearly as is at 
present practicable, for the error involved in the assumption of a constant 
tein perature coetlicient of resistivity, i. e., 0'4 per cent. per degree C. taken 
wlth varying initial temperatures. 
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have if it were idle, in order that the rise of temperature determined 
shall be that caused by the operation of the machine. 

The temperature should be measured after a run of sufficient 
duration to reach practical constancy. This is usually from 6 
to 18 hours, according to the size and construction of the apparatus. 
It is permissible, however, to shorten the time of the test by running 
a lesser time on an overload in eurrent and voltage, then reducing 
the load to normal, and maintaining it thus until the temperature 
has become constant, In apparatus intended for intermittent service, 
as railway motors, starting rheostats, &c., the rise of temperature 
rhould be measured after a shorter time, depending upon the nature 
of the service, and should be specified. In apparatus which by the 
nature of their service may be exposed to overload, as railway con- 
verters, and in very high voltage circuits, a smaller rise of tempera- 
ture should be specified than in apparatus not liable to overloads or 
in low-voltage apparatus. In apparatus built for conditions of limited 
space, as railway motors, a higher rise of temperature must be allowed. 

In electrical conductors the rise of temperature should be 
determined by their increase of resistance. For this purpose the 
resistance may be measured either by galvanometer test, or by drop- 
of-potential method. A temperature coellicient of 0'4 per cent. per 
degree C., may be assumed for copper.* Temperature elevations 
measured in this way are usually in excess of temperature elevations 
measured by thermometers. 

It is recommended that the following maximum values of tempera- 
ture clevation should not be exceeded :— 

Commutating machines, rectifying machines and synchronous machines :— 

Field and armature, by resistance, 50°C. 

Commutator and collector rings and brushes, by thermometer, 55°C. 

Bearings and other parts of machine, by thermometer, 40°C. 

Rotary induction apparatus :— 

Flectric circuits, 50°C., by resistance. 

Bearings and other parts of the machine 40°C., by thermometer. 

In the squirrel cage or short-circuited armatures, 58 C., by thermometer, 
may be allowed. 

Transformers for continuous service :— 

Electric circuits by resistance 50°C., other parts by thermometer 45°C., 
under conditions of normal ventilation. 

Reactive coils, indication and magneto regulators :— 

Electric circuits by resistance 55°C., other parts by thermometer 45°C. 

Where a thermometer, applied to a coil or winding, indicates a 
higher temperature elevation than that shown by resistance 
measurement, the thermometer indication should be accepted. In 
using the thermometer care should be taken so to protect its bulb 
as to prevent radiation from it, and, at the same time, not to interfere 
seriously with the normal radiation from the part to which it is 
applied. In the case of apparatus intended for intermittent 
service, the temperature elevation which is attained at the end of 
the period corresponding to the term of full load, should not 
exceed 50°C. by resistance in electric circuits. In the case of trans- 
formers intended for intermittent eervice, or not op rane con- 
iir at full load, but continuously in circuit, as in the ordinary 
case of lighting transformers, the temperature elevation above the 
surrounding air-temperature should not exceed 50°C. by resistance in 
electriccircuits and 40°C. by thermometer in other parts, after the period 
corresponding to the term of full load. In this instance, the test load 
should not be applied until the transformer has been in circuit for 
a sufficient time to attain the temperature elevation due to core loss. 
With transformers for commercial lighting, the duration of full- 
load test may be taken as three hours, unless otherwise specified. 
In the case of railway, crane and elevator motors, the conditions 
of service are necessarily so varied that no specific period corres- 
ponding to the full-load term can be stated. 


INSULATION. 


The ohmic resistance of the insulation is of secondary importance 
only, as compared with the dielectric strength, or resistance to 
rupture by high voltage. Since the ohmic resistance of the insula- 
tion can be very greatly increased by baking, but the dielectric 
strength is liable to be weakened thereby, it is preferable to specify a 
high dielectric strength rather than a high insulation resistance. The 
high voltage test for dielectric strength should always be applied. 


Insulation Resistance.— Insulation resistance tests should, if 
ossible, be made at the pressure for which the apparatus is designed. 
The insulation resistance of the complete apparatus must be such 
that the rated voltage of the apparatus will not send more than one- 
millionth of the full load current, at the rated terminal voltage, 
through the insulation. Where the value found in this way exceeds 
1 megohm, 1 megohm is suflicient. 


Dielectric Strength.—The dielectric strength or resistance to rupture 
should be determined by a continued application of an alternating 
E. M. F. for one minute. The source of alternating E. M. F. should be 
a transformer of such size that the charging current of the apparatus 
as a condenser does not exceed 25 per cent. of the rated capacity of 


the transformer. "The high voltage tests should not be applied when 


* By the formula Ry = Re (1-4-00040). Where R: is the resistance at 
room temperature, Rr the resistance when heated, and 0 the temperature 
elevation (T — t) in degrees centigrade, 


the insulation is low, owing to dirt or moisture, and should be applied 
before the machine is put into commercial service. It should be 
pointed out that tests at high voltages considerably in excess of the 
normal voltages are admissible on new machines, to determine 
whether they fulfil their specifications, but should not be made 
subsequently at a voltage much exceeding the normal, as the actual 
insulation of the machine may be weakened by such tests. 

The test for dielectric strength should be made with the completely 
assembled apparatus, and not with its individual parts, and the voltage 
should be applied as follows : — 

(1) Between electric circuits and surrounding conducting material, 
and (2) between adjacent electric circuits, where such exist, as in trans- 
formers. The tests should be made with a sine wave of E.M.F., or 
where this is not available, at & voltage giving the same striking 
distance between needle pointa in air, as a sine wave of the specified 
E.M.F., except where expressly specified otherwise. As needles, 
new sewing needles should be used. It is recommended to shunt 
the apparatus during the test by a spark gap of needle points aet for 
& voltage exceeding the required voltage by 10 per cent. 

A table of approximate sparking distances is given in an appendix. 

The following voltages are recommended for apparatus not includ- 
ing transmission lines or switchboards :— 


Rated terminal voltage. Capacity. "Testing voltage. 


Not exceeding 400 volte . ... . Under 10-kw.........1,000 volta, 
‘i » We. ness dcemV Aa 10-kw and over...... 1,500 „ 
400 and over, but less than 800 volta......Under 10-kw.........1,500 „ 

- jj n „ . 10-kw and over 2,000 „ 
800 j wo. AG OO! ay é YS oreken 0 D00 3; 
1,200 R „ 2,500 .... Any 5 js 
. (Double the normal 
2.500 : ee leds spas CC er du 
Synchronous motor fields and fields of 


converters started from tbe alternating 

curreéut siete e cocina de ieee ease —uj———ͤ—h . 2 . . 8,000 Volts, 

Alternating field circuits shauld be tested under a breakdown test- 
voltage corresponding to the rated voltage of the exciter, and referred 
to an output equal to the output of the alternator, t.e, the exciter 
should be rated for this test as having an output equal to tliat of the 
machine it excites. Condensers should be tested at twice their rated 
voltage and at their rated frequency. 

The values in the table above are effective values or square roots 
of mean square, reduced to a sine wave of E.M.F. In testing 
insulation between different electric circuits as between primary and 
secondary of transformers, the testing voltage must be chosen 
corresponding to the high-voltage circuit. In transformers of from 
10,000 volts to 20,000 volts, it should be considered as suflicient to 
operate the transformer at twice its rated voltage, by connecting 
first the one, and then the other terminal of the high-voltage 
winding to the core and to the low-voltage winding. The test ot 
dielectric resistance between the low-voltage winding and the core 
should be in accordance with the recommendation noted above for 
similar voltages and capacities. When machines or apparatus are to 
be operated in series, so as to employ the sum of their separate 
E M.F.s, the voltage should be referred to this sum, except where 
the frames of the machines are separately insulated both from ground 
and from each other. 

REGULATION. 


The term regulation should have the same meaning as the term 
“inherent regulation," at present frequently used. The regulation 
of an apparatus intended for the generation of constant potential, 
constant current, constant speed, &c., is to be measured by the 
maximum variation of potential, current, speed, &c., occurring 
within the range from full load to no load, under such constant 
conditions of operation as give the required full-load values, the 
condition of full.load being considered in all cases as the normal 
condition of operation. 

'The regulation of an apparatus intended for the generation of a 
potential, current, speed, &c., varying in a definite manner between 
full-load, and no-load, is to be measured by the maximum variation 
of potential, current, speed, &c., from the satisfied condition, under 
such constant conditions of operation as give the required full-load 
values. 

If the manner in which the variation in potential, current, speed, 
&e., between full load and no load is not specified, it should be 
assumed to be a simple linear relation, t.e., undergoing uniform 
variation betweeen full load and no load. The regulation of an 
apparatus may, therefore, differ according to its qualification for use. 
Thus the regulation of a compound-wound generator specified as a 
constant-potential generator will be different from that it po:sesses 
when specified as an over-compounded generator. The regulation is 
given in percentage of the full-load value of potential, current, speed, 
&c., and the apparatus should be steadily operated during the test 
under the same conditions as at full load. The regulation of 
generators is to be determined at constant speed ; of alternating 
apparatus at constant impressed frequency. The regulation of a 
generator unit, consisting of a generator united with a prime mover, 
should be determined at constant conditions of the prime mover, t.c, 
constant steam pressure, head, &c. It would include the inherent 
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speed variations of the prime mover. For this reason the regulation 
of a generator unit is to be distinguished from the regulation of either 
the prime mover, or of the generator contained in it, when taken 
separately. 

In apparatus generating, transforming or transmitting alternating 
currents, regulation should be understood to refer to non-inductive 
load, that is to a load in which the current is in phase with the 
E. M.F. at the output side of the apparatus, except where expressly 
specified otherwise. In alternating apparatus receiving electric 
power, regulation should refer to a sine wave of E. M. F., except where 
expressly specified otherwise. 

In commutating machines, rectifying machines and synchronous 
machines, as direct-current generators and motors alternating current 
and polyphase generators, the regulation is to be determined under 
the following conditions :—(a) At constant excitation in separately 
excited fields. (b) With constant resistance in shunt field circuits ; 
and (c) With constant resistance shunting series fields, 7.e., the field 
adjustment should remain constant, and should be so chosen as to give 
the required full-load voltage at full-load current. 

In constant-potential machines, the regulation is the ratio of the 
maximum difference of terminal voltage from the rated full-load 
value (occurring within the range from full-load to open circuit) to 
the full-load terminal voltage. In constant-current machines, the 
regulation is the ratio of the maximum difference of current from 
the rated full-load value (occurring within the range from full load 
to short circuit) to the full-load current. In constant power machines 
the regulation is the ratio of maximum difference of power from the 
rated full-load value (occurring within the range of operation speci- 
fied) to the rated power. : 

In over-compounded machines, the regulation is the ratio of the 
maximum difference in voltage from a straight line connecting the 
no-load and full-load values of terminal voltage as function of the 
current, to the full-load terminal voltage. In constant speed con- 
tinuous current motors, the regulation is the ratio of the maximum 
variation of speed from its full-load value (occurring within the 
range from full load to no load) to the full-load speed. 

In transformers, the regulation is the ratio of the rise of secondary 
terminal voltage from full-load to no-load (at constant primary 
impressed terminal voltage) to the secondary terminal voltage. In 
induction motors, the regulation is the ratio of the rise of specd 
from full-load to no-load (at constant impressed voltage), to the full- 
load speed. The regulation of an induction motor is, therefore, not 
identical with the slip of the motor, which is the ratio of the drop 
in speed from synchronism to the synchronous speed. In converters, 
dynamotors, motor-generators and frequency changers, the regulation 
is the ratio of the maximum difference of terminal voltage at the 
output side from the rated full-load voltage (at constant impressed 
voltage and at constant frequency) to the full-load voltage on the 
output side. 

In transmission lines, feeders, &c., the regulation is the ratio of 
maximum voltage difference at the receiving end, between no-load 
and full non-inductive load, to the full-load voltage at the receiving 
end, with constant voltage impressed upon the sending end. In 
steam engines, the regulation is the ratio of the maximum variation 
of speed in passing from full load to no load (at constant steam 
pressure at the throttle) to the full-load speed. In a turbine or 
other water-motor, the regulation is the ratio of the maximum 

variation of speed from full load to no load (at constant head of 
water, i. e., at constant difference of level between tail race and head 
race) to the full-load speed. 


VARIATION AND PULSATION, 

In prime movers which do not give an absolutely uniform rate of 
rotation or speed, as in steam engines, the “variation” is the maxi- 
mum angular displacement in position of the revolving member 
expressed in degrees, from the position it would occupy with 
uniform rotation, and with one revolution as 360deg. ; and the 
pulsation is the ratio of the maximum change of speed in an engine 
cycle to the averave speed. In alternators or alternating-current 
circuits in general, the variation is the maximum difference in phase 
of the generated wave of E. M. F. from a wave of absolutely constant 
frequency, expressed in degrees, and is due to the variation of the 
prime mover, The pulsation is the ratio of the maximum change of 
frequency during an engine cycle to the average frequency. If 
n = number of poles, the variation of an alternator is n/2 times the 
variation of its prime mover if direct connected, and np/2 times the 
variation of the prime mover if rigidly connected thereto in the 
velocity ratio p. The pulsation of an alternating-current circuit is 
the same as the pulsation of the prime mover of its alternator. 


RATING. 


Both electrical and mechanical power should be expressed in 
kilowatts, except when otherwise specified. Alternating-current 
apparatus should be rated in kilowatts on the basis of non-inductive 
condition, i. e., with the current in phase with the terminal voltage. 
Thus the electric power generated by an alternating-current appa- 
ratus equals its rating only at non-inductive load—that is, when 
the current is in phase with the terminal voltage. Apparent power 
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should be expressed in kilovolt-amperes, as distinguished from real 
power in kilowatts. If a power factor other than 100 per cent. is 
specified, the rating should be expressed in kilovolt-amperes and 
power factor at full load. 

The full-load current of an electric generator is that current which, 
with the rated full-load terminal voltage, gives the rated kilowatts, 
but in alternating-current apparatus only at non-inductive load. 
Thus, in machines in which the full-load voltage differs from the 
no-load voltage, the full-load current should refer to the former. 

If P=rating of an electric generator, and E- full-load terminal 
voltage, the full.load current is :— 

I=P/E in a continuous-current machine or a single-phase alternator. 
I-P/E, 3 in a three-phase alternator. 
I-P/2E in a quarter-phase alternator. 


Constant-current machines, such as series arc-light generators, 
should be rated in kilowatts based on terminal volts and amperes at 
full load. The rating of a fuse or circuit breaker should be the 
current strength at which it. will open the circuit, and not the 
working current strength. 


CLASSIFICATION OF VOLTAGES AND FREQUENCIES, 


The following average terminal voltages are in general use and are 
recommended. Direct-current, low-tension generators, 125, 250 and 
550 volts. 

Direct-current and alternating-current, low-pressure circuits, 110 
and 220 volts. 

Direct-current power circuits, for railway and other service, 500 
volts in standard forms, 

Alternating-current, high-pressure circuits at the receiving end, 
1,000, 2,000, 3,000, 6,000, 10,000, 15,000, and 20,000 volts. 

Alternating-current, high-pressure generators or generating systems, 
1,150, 2,300 and 3,450 volts. 

These pressures allow of a maximum drop in transmission of 15 

er cent. of the pressure at the receiving end. If the drop required 
18 greater than 15 per cent. the generator should be considered as 
special. 


In alternating-current circuits, the following approximate 
frequencies are recommended as desirable :— 
25 or 30 ^ 40 wv 60 7 120 vw 


These frequencies are already in extensive use and it is deemed 
advisable to adhere to them as closely as possible. 


OVERLOAD CAPACITIES. 


All guarantees on heating, regulation, sparking, &c., should apply 
to the rated load, except where expressly specificd otherwise, and in 
alternating-current apparatus to the current in phase with the 
terminal E.M.F., except where a phase displacement is inherent in 
the apparatus, All apparatus should be able to carry a reasonable 
overload without self-destruction by heating, sparking, mechanical 
weakness, &c., and with an increase of temperature elevation not 
exceeding 15"C., above those specified for full loads. (See ante.) 
Overload guarantees should refer to normal conditions of operation 
regarding speed, frequency, voltage, &c., and to non-inductive 
conditions in alternating apparatus, except where a phase 
displacement is inherent in the apparatus. 


The following overload capacities are recommended :— 


1. In direct-current generators and alternating-current generators, 25 
per cent. for one-half hour. 

2. In direct-current motora and synchronous motors, 25 per cent. for 
one-half hour, 50 per ceut. for one minute, except in railway motors and 
other apparatus intended for intermittent service. 

3. Induction motors, 25 per cent. for one-half hour, 50 per cent. for 
one minute, 

4. Synchronous converters, 50 per cent. for one-half hour. 

5. Transformers, 25 per cent. for one-half hour. Except in trans- 
formera connected to apparatus for which a different overload is 
guaranteed, in which case the same guarantees shall apply for the 
transformers as for the apparatus connected thereto. 

6. Exciters of alternators and other synchronous machines, 10 per 
cent. more overload than is required for the excitation of the synchronoua 
machine at its guaranteed overload, and for the saine period of time. 


APPENDICES. 


EFFICIENCY OF PHASE-DISPLACING APPARATUS. 


In apparatus producing phase displacement as, for example, synchronous 
compensators, exciters of induction generators, reactive coils, condensers, 
polarisation cells, &c., the efficiency should be underatood to be the ratio 
of the volt-ampere activity to the volt-ampere activity plus power 
loss. The efticiency may be calculated by determining the losses 
individually, adding to them the volt-ampere activity, and then dividing. 
the volt-ampere activity by the sum. 

Ist. In synchronous compensators and exciters of induction generators, 
the determination of loases is the same as in other synchronous machines. 

2nd. In reactive coils the losses are molecular friction, eddy losses, and 
Ir loss. They should be measured by watt-meter. The efficiency of 
reactive coils should be determined with a sine wave of impressed E. M. F., 
except where expressly specified otherwise. 
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órd. In condensers, the losses are due to dielectric hysteresis and 
leakage, and should be determined by watt-meter with a sine wave of E.M.F. 

4th. In polarisation cells, the losses are those due to electric resistivity 
and a loss in the electrolyte of the nature of chemical hysteresis and 
are usually very considerable. "They depend upon the frequency, voltage 
and temperature, and should be determined with a sine wave of impressed 
E. M. F., except where expressly specified otherwise. 


APPARENT EFFICENCY. 

In apparatus in which a phase displacement is inherent to their opera- 
tion, apparent efficiency should be understood as the ratio of net power 
output to volt-ampere input. Such apparatus comprises induction motors, 
reactive synchronous converters, synchronous converters, controlling the 
voltage of an alternating current system, self-exciting synchronous motors, 
potential regulators, and open magnetic circuit transformers, &c. Since 
the apparent efficiency of apparatus generating electric power depends 
upon the power factor of the load, the apparent efficiency, unless otherwise 
specified, should be referred to a load power factor of unity. 


Power Factor AND INDUCTANCE FACTOR. 

The power factor in alternating circuits or apparatus may be defined as 
the ratio of the electric power, in watts, to volt-amperes. The inductance 
factor is to be considered as the ratio of wattless volt-amperes to total volt- 
amperes. 

Thus, if p=power factor, / inductance factor, then 

P+Pal. 
The power factor is the ene component of current or E. M. F. total 
current or E.M.F., and the inductance factor is the wattless component of 
current or E. M. F total current or E.M F. 

Since the power factor of apparatus supplying electric power depends 
upon the power factor of the load, the power factor of the load should be 
considered as unity, unless otherwise specified. 


NOTATION. 
The following notation is recommended :— 
E, e, voltage, E. M. F., potential difference. 
J, i, current. 
P, power. 
$, magnetic flux. 
V, magnetic density. 
R, r, resistance. 
X, x, reactance. 
4, a, impedance. 
L, l, inductance. 
C, c, capacity. 
Vector quantities when used should be denoted by capital italics. 
SPARKING DISTANCES. 
Following is a table of sparking distances in air between opposed 
sharp needle-points, for various effective sinusoidal voltages in inches 
and in centimetres :— 


Kilovolts square | Distance. Kilovolts square | Distance. 
root of — | root of 

mean square. | Inches., Cms. mean square. | Inches. Cms. 
5 0:225 0:57 60 465 | 118 

10 047 119 | 70 585 | 149 

15 0725 | 194 | 80 71 | 180 

20 10 | 254 | 90 835 | 212 

25 13 33 100 9:6 24:4 

30 1625 | 41 | 110 1075 | 273 

35 2:0 | 51 | 120 11:85 50˙¹ 

40 2:45 62 130 12:95 32:9 

45 2:95 TE- 140 13:95 | 854 

50 3°55 9'0 | 150 15:0 ó8l 
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AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 


New York, August 19. 


The Shelton Trolley Accident.—The coroner's jury in the 
case of the accident on the Shelton Street Railway Co.’s 
bridge at Peck’s Mill Pond, in Connecticut,* rendered a 
verdict finding the motorman of the wrecked car guilty of 
criminal carelessness, and declaring also that the Shelton Street 
Railway Co. was very negligent. The jury also recommends 
that the governor call a special session of the Legislature for 
the passage of laws requiring the use of inside and outside 
guard-rails on all trolley-car bridges, the licensing of motor- 
men by a competent board, the reduction of the number of 
working hours of motormen and conductors, and the estab- 
lishment of a state board of six members to have supervision 
of the construction and operation of all trolley roads. 


Four Firemen Shocked to Death.—At a fire in Omaha, 
Neb., on the night of August 9th, in lowering an extension 
ladder it came in contact with an electric light wire carrying a 
2,000-volt current. Four firemen working the crank at the 
foot of the ladder received the charge through their bodies and 
fell to the pavement dead, and other firemen received severe 
shocks. 


Telephone Energy.—In a recent interesting Paper by Mr. 
Spencer, of the Philadelphia telephone plant, it is stated that 
a current of six ten-thousand-millionths of a milliampere will 
operate a telephone. One foot pound of energy if expended in 
a telephone receiver might produce a continuous sound for 
over 3,000 years. There is enough induction in one inch 
of two parallel circuits one-sixteenth of an inch apart to 
enable conversation in one to be heard by induction in the 
other. The energy used in any ordinary incandescent lamp 
for one hour would operate the average telephone station for 
one month. Attention was called to the fact that telephone 


| connection between New York and London, if possible, might 


prove commercially impracticable, for the reason that the 
London business day is closing as the New York day begins. 


THE GLASGOW ENGINE CONTRACT. 


GraAscow, Thursday Evening. 


At the meeting of the Glasgow Corporation held yesterday 
(Thursday) Mr. Paton, in moving the adoption of the minutes of the 
Tramways committee in regard to the contract for engines for the 
tramway department, stated that the committee had had all the 
offers before them, and had discussed the matter from every aspect, 
with the result that they had agreed to accept two of the E. P. Allis 
Co.’s engines, to be delivered (if the committee required them), the 
first in 15 and the second in 16 months, and had also 
agreed to accept two engines from Messrs. Musgrave and Sons, 
one to be working (if the committee so stipulated) in 
18 months and the other in 20 months. The committee were fairly 
satisfied that, so far as the Allis Co.’s engines were concerned, these 
would be erected and in working order in time for the exhibition. 
Regarding the Musgrave engines, they were not so certain, but it 
was hoped that they also would be delivered in time. With 
to the Allis Co., he might say that they had willingly agreed that 
the sum to be forfeited if the engines were not delivered within the 
specified period should be increased from £25 to £100 per day. 
With a penalty of such an amount they were fairly certain that these 
engines would be working within the 15 or 16 months as agreed. He 
hoped and expected that Messrs. Musgrave would act in a similar 
manner. The committee had thoroughly and fairly considered the 
whole matter, and it was apparent that they must come to a 
compromise in order to get unanimity, and the committee now came 
before the Council practically unanimous. He was sure the Council 
would be acting in the best interests of the ratepayers in passing the 
minutes and instructing the committee to proceed with the work. 

Mr. Murvocu seconded the adoption of the report. 

Mr. J. H. MARTIN disagreed with Mr. Paton that the Council 
would be acting rightly in giving preference to an American firm over 
the makers in this country. There seemed to be a great misunder- 
standing amongst all the engineering firms in this country as to what 
Mr. Parshall really wanted. Every contractor who had sent in offers 
had been labouring under some misapprehension owing to some- 
thing being wrong with the specification. In these circum- 


* See Zhe Electrician, August 25, 1899, p. 643. 
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stances the committee had to ‘bring before them representatives 
of the firms who had tendered. Although the Tramways committee 
had written to Messrs. Duncan Stewart and Co. and to Messrs. Hick, 
Hargreaves and Co. to meet them, they had never called upon the 
representatives of these firms, but had agreed to give the contract to 
the E. P. Allis Co. An objection taken to Messrs. Stewart's tender 
was that they had increased their amount, but they had done this 
because they did not know what had really been wanted, owing to 
the manner in which the specification has been drawn. In 
reality the offer of Duncan Stewart and Co. now came before 
the Council for the first time. Their price had been raised 
from £76,000 to £82,000 in order that they might supply 
the engines in conformity with the terms of the specification. 
There was, therefore, a difference of £16,000 between this offer and 
that of the E. P. Allis Co. He failed to see the connection between 
the holding of the exhibition and the delivery of these engines, Ile 
understood the holding of the exhibition was not for the purpose of 
making money, -but in order to increase the trade and commerce of 
the city. If, therefore, they put down engines from America, and 
gave an American firm £16,000 as a present, and if they gave Messrs. 
Musgrave £6,788 more than a local firm, people coming from all parts 
of the world to see the city and the electric cars would be surprised to see 
American and English engines working in Glasgow, the home of the 
engineering trade. Messrs, Duncan Stewart and Cc. were a respon- 
sible firm, and were quite prepared to fulfil any obligation they 
might undertake. They had made engines twice the size of those 
required, and they rolled armour plate for the government ves:els, 
and yet they were told such a firm could not make two 
engines to generate electricity to drive the tramway ears of the city 
of Glasgow. He thought the Council would be committing a great 
error if they placed the contract with an American firm, even at the 
same price. If the home firm’s price had been higher there might 
have been some excuse for the proposal. He therefore moved that 
the contract for the two engines be given to Messrs. Duncan Stewart 
and Co, according to their amended offer of £41,000, and that Mr. 
Parshall be requested to submit another specification for the auxiliary 
engines, so that the tendering firms would be placed on equal terms 
in submitting their offers. 

Mr Boyp S. Brown seconded the amendment. He considered 
that Messrs. Stewart and Co., as a local firm, had been badly treated. 

Mr. STEVENSON asked if Mr. Martin's amendment referred to the 
main engines as well a3 the auxiliary ones ! 

Mr. Martin said he proposed that the two main engines should 
be given to Messrs. Stewart and Co. 

After further discussion the original motion of Mr. Paton was 
put, and was carried by 30 to 25. 

Mr. J. H. Martin then formally moved, as an amendment to the 
proposal, that the contract for the auxiliary engines be given to the 
Allis Co., that Mr. Parshall be instructed to submit new specilica- 
tions so that the contractora would be placed on an equal footing. 

Mr. WALKER seconded. 

Mr. W. SrEvENsoN moved that the contract for the auxiliary 
engines be given to Messrs. Fullerton, Hodgart and Barclay, of 
Paislev. 

Mr. FIxLAx seconded. 

Mr. Paton said that to save further discussion he would take this 
matter back for further consideration. 

Mr. CHISHOLM said if the matter was to be taken back simply for 
further consideration he would ask Mr. Martin to persevere with 
his amendment. Some of the members had stretched a point in 
voting on the question of the main engines out of deference to the 
convictions of the convener, but no such restrictions applied in the 
case of the auxiliary engines. He, therefore, strongly urged Mr. 
Paton to accept the amendment. 

Mr. PATON agreed. 

Mr. BATTERSBY protested against the conduct of the convener in 
taking the matter back at this stage. 

The Lorp Provost said that before passing from the subject he 
should like to express the hope that Mr. Parshall and the committee 
would send out specifications which would clearly define what was 
wanted. There would not have been half so much trouble if the 
specification had been sutticiently definite. He could not for the 
life of him see why they should pay commission on a quarter of a 
million of money to a skilled enyineer if the engineer was not to 
take the responsibility. 

Mr. Martin’s amendment was then accepted. 


Slotted Conduits and Iron Hoops.—When the slotted 
conduit tram line is built in London will the London County 
Council prohibit little boys from playing with iron hoops in 
the street? In Washington recently a serious short-circuit 
was caused by a negro boy’s hoop, which fell into the slot of 
the City and Suburban Co.’s line, causing inconvenience both 
to the Company and the boy. 


— —— — — ES —— 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Bookscllers 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Flect- 


street, London :— 
NOW READY. 

"The Electrician” Electrical Trades’ Directory and Hand- 
book for 1899.—The Second Edition of the ** Big Blue Book”’ for 
1899 is now ready. The volume contains the large Sheet Tables 
of Electricity Supply Stations and Electric Railways and Tramways. 
The priee of the Directory and Handbook remains the same—10s., 
post free 10s. 9d.; abroad, post free, 12s. (United States 13s. 6d.). 


"SUBMABINB CABLB-LAYING AND HRzPAIRING."—By H. D. Wilkinson 
M. I. E. E., £0., fully illustrated; price 12s. 6d. 


% PRACTIOAL NoTzs FOR ELROTRICAL STUDENTS."—By Messrs. A. HE. 
Kennelly and H. D. Wilkinson. Price 68. 6d., post free. 

“ ELEOTRO-OHEMISTRY."—By Dr. G. Gore. Third Edition. 
post free. 


"WIRELESS TELEGRAPHY: SIGNALLING AOROSS SPACN WITHOUT WIRES 
Br ELxOrRIO Wavzs."—By Dr. O. J. Lodge, with many original illustra- 
tions. New and Enlarged Edition nearly ready. 

'! ELECTROMAGNETIO Titkony."—Dy Oliver Heaviside. Vol. I., 12s. 6d. 
Vol. II., just published, price 128. 6d. 


‘THE INCANDESOENT LAMP AND ITS MANUFAOTORE.”—By Mr. Gilbert S. 
Ram. Price 7s. 6d., post free. 


“Tas Steam ENGINE ÍNDICATOR AND INDICATOR DraGRAMs.”—Edited 
and enlarged by W. Worby Beaumont. Price 38. 6d., post free. 


“Tae ART or ELEOTROLYTIO SEPARATION OF METALS."—A, second issue 
of Dr. Gore's book is now ready, price 10s. 6d., post free. 

TH MANUFAOTUBB OF ELEOTBIO LIGHT CABBONS."— A Practical 
Guide to the establishment of a Oarbon Manufactory. Fully illustrated, 
price 1s. 6d.3 post free, 1s. 9d. 

"Tus BIBLIOGRAPHY OF X-Ray LITERATURB AND RESEARCH, 1896-97. 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 5s., post free. 


'" LOCALISATION OF FAULTS IN ELmBorBIO Licht Matins.”—By F. O. 
Raphael. Price 5s., post free. 

„ KLgcTRICAL ENGINEERING FORMULAE," a pocket-book, by Messrs. W. 
Geipel and H. M. Kilgour; price 7s. 6d. ; by post, 78. 9d. ; abroad, 8s. 
New Edition in the press. 

t THE ALTERNATB CURBENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D. Sc., F. K. 8. New Edition. Price 128. 6d., post free. 
Vol. II., price 12s. 6d. post free, Is also ready. 

„% ELEOTRIO LAMPS AND ELEoTBIO LIGHTING,’ by Prof. J. A. Fleming 
M. A., D. So., F. R. S., is handsomely bound, and full of original illustra- 
tions, designs, initials, Ko. New Edition nearly ready. 

"'THE ELEOTRICIAN" PRINEBS.— In Two Volumes. 
Vol. II., Practice. Price, stout paper cover, 2s. 2d. each, post free; clot 
s. 9d. Single Primers, 3d. each, post free. 

"MoTIvB POWER AND GEARING FOR ELEOTBICAL MAOHINEBY."—Dy 
B Oarter, O. E., M. I. E. E. Price 12s. 6d., post free; abroad 

‘S ARMATUBB WINDINGS OP ELTTOr RIO MAOHI NTS.“ - By H. F. Parshall 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electrio Companies of America, and is intended to serve as a 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 30s., post free. 

"THE POTENTIOMETEB AND ITs ADJUNOTS": A Universal 
Electrical Measurement.—By W. O. Fisher. Fully illustrated. 


post free, 
IN THE PRESS. 

‘* Tas ELEOTRIO ARO."—By Mrs. Ayrton. 

„TRR MANUFACTURE OF OARBONS FOB ALL ELECTRICAL PURPOSES."— 
By Francis Jehl. Nearly ready. 
5 N BATTERIES, THEIB DESIGN AND MANUFACTUBR." —By E. J. 

&de. 

"PRIMARY BATTERIES: THEIR CONSTRUCTION AND Usk.“— By W. R. 
Cooper. Nearly readin 

** PRACTICAL TELEPHONY."—By Dane Sinclair and F. C. Raphael. 

“THe * ELECTRICIAN’ WIRE MAN’S PockET-BOOK."—Edited by F. C. 
Raphael Nearly ready. 


Price 3s., 


Vol. I., Theo 


System of 
Price 68., 


TENDERS INVITED. 


The Carlisle Corporation invite tenders for the supply, delivery 
and erection at their electricity generating station of extension tosteam, 
drain and feed pipes, feed pump, and extension of economiser. The 
works are to be carried out in accordance with the plan and specifica- 
tion of the consulting engineer (Prof. A. B. W. Kennedy), 17, Victoria- 
street, London, S. W., where they can be inspected (but not obtained) 
after 21st inst. Specifications, &c., can be obtained at the ottice of 
the town clerk (Mr. A. H. Collingwood). Tenders must be in by 
Sept 11. See advertisement. 
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The Carlisle Corporation also invite tenders for switchboard 
extensions at their electricity station. Further 5 are given 
in an advertisement. The work is to be executed in accordance with 

lan and specification prepared by Prof. Alex. B. W. uad 17, 

ictoria-street, London, S.W., where they can be inspected (but 
not obtained) after the 4th inst. Specification, forms of tender, &c., 
can be obtained at the offices of the town clerk (Mr. A. H. 
Collingwood), and tenders must be delivered by Monday, 18th inst. 


The Glasgow Corporation require tenders for the supply and erec- 
tion of 1 E fuel economisers, two 50-ton and one 30-ton 
electric travelling cranes, constructional steel work for the new power 
station and for the supply and laying of cables. An advertisement 
contains further particulars, and specification, &c., can be obtained 
from the general manager of the Corporation tramways (Mr. John 
Young), 88, Renfield-street, Glasgow. Tenders must be lodged with 
the town clerk (Sir J. D. Marwick), City-chambera, Glasgow, not 
later than 5 p.m. of Tuesday, Oct. 3. 


The Barking Town (Essex) Urban District Council invite tenders 
for the erection of (a) water-tube boilers with fittings, economiser, 
feed pump, &c., (b) pipework, (c) two 100-kilowatt steam dynamos,(d) 
main switchboard and connections, (e) motor and trailer car trucks 
and electrical equipment, (f) overhead line equipment, &c., (g) under- 
ground feeder cables, conduits, road work, &c. Specifications. &c., 
may be obtained at the offices of the clerk to the Council (Mr. Edwin 
H. Lister), Public Offices, Barking, after the 18th inst. Plans and 
specifications can be inspected (but not obtained) at the offices of the 
consulting engineer (Mr. W. C. C. Hawtayne), 9, Queen-strect Place, 
London, E.C. "Tenders (addressed to Chairman of Council) must be 
delivered before noon of October 24, Further particulare are given 
in our advertisement columns. 


The Middleton Corporation invite tenders for the supply and 
erection of (1) two Lancashire boilers, (2) superheaters, economiser, 
ejector condensers, electric feed pumps and pipes, &c., (3) two steam 
dynamos, balancer and boosters, (4) switchboard, &c., (5) storage 
battery, (6) street cables, (7) travelling crane. An advertisement 
gives further particulars, and plans and specifications may be 
inspected (but not obtained) from the consulting engineers (Messrs, 
Lacey, Clirehugh and Sillar), 2, Queen Anne's Gate, London, S. W., 
and 78, Kins-street, Manchester. Specifications, with forms of 
tender, &c., can be obtained at the office of the town clerk (Mr. F. 
Entwistle), and contracts must be delivered not later than 
Wednesday, 20th inst, 


The Rotherham Corporation invite tenders for the supply, delivery, 
and erection of :—(1) Lancashire boilers, (2) engines, dynamos, 
pumps, feed pipes, &c., (3) storage battery, (4) switchboard and 

oosters, (6) feeders, mains, arc light leads and roadwork. Further 
particulars are given in an advertisement, and copies of specification, 
&c., can be obtained from the town clerk, Mr. H. H. Hickmott. 
Specifications may be seen at (but not obtained from) the offices of the 
consulting engineer, Prof. Alex. B. W. Kennedy, 17, Victoria-street, 
London, S. W. "Tenders must be delivered at the town clerk'a office, 
Rotherham, on or before Oct. 9. 


The Blackburn Corporation invite tenders for the su ply and 
delivery of 40 electric cars and two 250 kilowatt steam üvnamos 
Further particulars are given in an advertisement, and plans and 
specification, &c., can be obtained from the oflices of the consulting 
engineers (Messrs. Lacey, Clirehugh and Sillar) 2, Queen Anne’s- 
gate, Westminster, London, S.W. Tenders to the town clerk (Mr. 
Robert E. Fox) notlater than Wednesday, Sept. 20. 


The Visitors’ committee of the Vinwick Asylum invite tenders for 
the supply and erection of electricity generating plant, includin 
three seta of condensing engines or turbines, wit direct coupled 
dynamos (each of 100 kilowatt), booster set, motors, surface 
condensers, cooling tower, steam and exhaust pipes &c., and 
switchboard. Further particulars are given in an advertisement, 
and drawings can be inspected and specifications obtained at the 
oftices of the clerk to the committee (Mr. J. P. Muspratt), County 
Otlices, Preston. Tenders must be delivered by 30th inst. 


The Guardians of the Sculcoates Union invite tenders for the 
installation of the electric light and telephones at their workhouse, 
Beverley-road, Hull. Further particulars are given in an advertise- 
ment, and specification, &c.. can be obtained at the offices of the 
architect (Mr. T. Beeeroft Atkinson), 11, Trinity House-lane, Hull, 
after Thursday, 7th inst. Tenders to the assistant-clerk (Mr. W. 
Jackson), Lincoln’s Inn-buildings, Bowl Alley-lane, Hull, on or 
before Thursday, 21st inst. 


The Heckmondwike District Council invite tenders for the supply 
and erection of (a) watertube boilers and fittings, economniser, feed 
pumps, &c., (b) pipework, &c., (c) steam dynamo and motor boosters 
(vertical enclosed high-speed engines), (d) storage batteries, (¢) main 
switchboard and connections, (F) overhead travelling crane, (7) mains, 
roalwork, &c., (h) arc lamps and posts, Q station lighting. 
Tenders to clerk (Mr. Aulay Macaulay), Council Offices, Heckmond- 
wike, Yorks., by noon Sept. 20. 


— — — — -— — 


The Runcorn Urban Distriet Council invite tenders for the electric 
lighting of their district. Offers (addressed Chairman of Highwa 
committee) to secretary (Mr. E. Marshall), Town-hall, Runcorn, by 
27th inst. 

The Salford Corporation invite tenders for 100 tram cars, Tenders 
(addressed Chairman of Tramways Committee) to Mr. L. C. Evans, 
Town-hall, Salford, by 3 p.m. of 12th inst. 


The Ilfracombe District Council invite tenders for the supply and 
erection of electric lighting plant. "Tenders to Mr. C. G. Darnett, 
Town Hall, Ilfracombe, before 3 p.m. of Sept. 25. 


The Luton Town Council invite tenders for the supply and 
erection of electric lighting plant. Tenders to the town clerk 
(Mr. George Sell), Luton, before 5 p.m. of Sept. 22. 


The Eas Ham Urban District Council invite tendera for the 
supply and erection of combined electric light and traction plant. 
Tenders to Chairman Works committee, Public Offices, East Ham, 
by noon of Sept. 9. 

The St. Anne’s-on-the-Sea District Council require tenders for high- 

»ed engines, continuous-current dynamos and balancing booster. 

enders to Mr. Thomas Bradley, Council Offices, St. Anne's-on-the- 
Sea, by Sept. 11. 

The Electric Lighting committee of the Hackney (London) Vestry 
require tenders for four seta of direct-current steam dynamos for high 
or low speed. "Tenders to Mr. George Grocott, vestry clerk, Town 
Hall, Hackney, by 4 p.m. of Sept. 12. 

The Southport Corporation invite tenders for electric tramway 
equipment. Tenders to Town Clerk by Sept. 12. 


Tenders are invited for the wiring of the Harvey Institute, 
Barnsley. Tenders to Borough Electrical Engineer by Sept. 16. 


The Bermondsey (London) Vestry invite tenders for wiring the 
Town Hall. Tenders by noon of 13th inst. 

Tenders are invited for the electric lighting of the Margam Copper 
Works. Tenders to Messrs. Vivian and Sons, Margam Copper 
Works, Port Talbot, South Wales, by 28th inst. 

Tenders are invited for the concession for the erection and 
exploitation of electricity supply works in Perm, Russia. Further 
particulars from the Municipal Council. 


TENDERS RECEIVED AND ACCEPTED. 

The Bradford Tramways committee recommend the acceptance 
of the tender of a Belgian company (the Demerbe Company) for the 
supply of rails for three new tramway lines. It is stated that the 
cost of construction with the Demerbe rail is about £320 per mile 
less than with the old girder rail. The White Abbey and Lister 
Hills tram lines will be worked electrically, but the committee 
contemplate making arrangements with the Bradford Tramways and 
Omnibus Company for working the third line from Thornbury to 
Stanningley by steam until the expiration of the company’s lease in 
1903. 

The Liverpool Electric Lighting committee recommend the 
acceptance of the tender of Messrs. Willans and Robinson for the 
supply of four Willans-Siemens sets, at £6,939 each set, less 24 per 
cent., and also for three smaller sets, at £1,377 each. The tender of 
Messrs, Morrison and Sons for the excavation work required in the 
erection of the power station at Lister Drive is also recommended for 
acceptance, at £49,783. 

The following tenders have been accepted by the Hammersmith 
(London) Vestry :— 

Johnson and Phillips, transformera and transformer street boxes. 

S. Z. de Ferranti (Limited), high and low tension sub-station switch gear. 

The Bexhill District Council have accepted the tender of Mr. 
Minter, for the erection of electricity station buildings and chimney 
shaft at £3,600, 

The Tynemouth Town Council have accepted the tender of Mr. 
W. C. Tyrie for the erection, of an electric power station at 
£5,533. Gd. 10d. 

The Glasgow Tramways committee have accepted the tender of 
the J. G. Brill Co. (U. S.A.) for the supply of 200 electric tram car 
trucks at £45 each. 

The Leeds City Council have accepted the tender of Mr. E. C. 
Wallis for wiring the wholesale meat market at £462. 


BUSINESS NOTIOES. 

It is officially announced that the name of the House to House 
Electric Light Supply Co. (Limited) has been changed to the 
Brompton and Kensington Electricity Supply Co. (Limited), Rich- 
mond-road, Earl's Court, London, 8. Telegraphic address, 
“Transformer London.” Telephone 653 Kensington. 

The oflices of La Capital Tramways Co. (Limited), La Capital 
„ Tramways Co. (Limited) and La Capital Traction and 

lectric Co., Buenos Ayres (Limited), have been removed to 19, 
Finsbury-circus, London, E.C. 
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Messrs. A. S. Jones and A. J. Ritchie (trading as A. Savory Jones 
and Co.) electrical and mechanical engineers, 28a, Oriel-road, 
Bootle, have dissolved partnership. Debts by Mr. A. S. Jones. 


Mr. W. A. Parr, late of Kingston-on-Thames, has been appointed 
P be Secretary of State for the Colonies Inspector of Post and 
elegraph Offices on the Gold Coast. 


APPOINTMENTS VACANT AND FILLED. 

The Worcester Electricity committee require an electrical engi- 
neer to take charge of their electricity undertaking during 12 months' 
leave of absence granted to the borough electrical engineer en C. J. 
Sutherland) An advertisement gives further partic , and 
applications must be sent to the town clerk (Mr. Samuel Southall) 
not later than the 16th inst. 

The Colne Corporation require a resident electrical engineer. 
Particulars are given in an advertisement, and applications must be 
sent to the town clerk (Mr, Alfred Varley), Town Hall, Colne, before 
the 18th inst. 


The governors of the Woolwich Polytechnic invite applications for 
the appointment of principal. Further particulars are given in an 
advertisement, and applications must be sent in to the clerk (Mr. A. 
J. Naylor), not later than 10 a.m. of October 16. 


The Sunderland Corporation require an engineering assistant to 
act as clerk of works during the reconstruction of the Corporation 
tramways. An advertisement gives further particulars, and appli- 
cations must be sent to the town clerk (Mr. Fras. M. Bowey), Town 
Hall, Sunderland, not later than 22nd inst. 

The Sunderland Corporation also require a mechanical draughts- 
man, with experience in central station design. Applications to the 
borough electrical and tramway engineer (Mr. John F. C. Snell) by 
Sept. 15. See advertisement. 


An assistant is required for the electrical engineering depart- 
ment of Hartley College, Southampton.  Particulars are given in an 
advertisement, and applications must be sent to the clerk (Mr. D. 
Kiddle) not later than Wednesday, Sept. 13. | 


Mr. George F. Carr has been appointed representative of the Leeds 
electric lighting department at £104 per annum, together with a 
commission upon applications for current obtained by him. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A summary of debtor's statement of affairs in the failure of Sydne 
Ferris Walker, 195, Severn-road, Cardiff, lately trading as Sydney F. 
Walker and Co., electrical engineers, is issued. "The liabilities, as 
stated and estimated by the debtor and expected to rank for 
dividend, are £1,923. 73. 10d., upon which a deficiency is shown of 
£1,862. 16s. 11d. The assets are estimated to realise £761. 13s. 6d., 
in which preferential creditors stand for over £700. Debtor attri- 
butes his failure to want of capital and illness. He commenced 
business in Nottingham in 1876, with a capital of £500, and in 1882 
entered into partnership with Mr. F. G. Oliver, and the firm then 
traded as Sydney F. Walker and Oliver. Later, Mr. Oliver retired, 
paying £1,000 into the business on the dissolution of the partnership. 

here are 145 creditors. Mr. Walker, at the time of filing his 
petition, had 23 apprentices, and it is likely that preferential claims 
for over £650 will be made for the return of premiums. Debtor has 
been working for the past five years on an invention of an electric 
miners lamp, for which four patents have been taken out, but 
although the lamp has been completed and tested underground, he 
has been unable to place it on the market for want of capital. The 
first meeting of creditors will take place at 117, St. Mary-street, 
Cardiff, on Sept. 11, at 3 p.m., and the public examination on Oct. 3, 
at the Town-hall, Cardiff, at 11 a.m. 

A meeting of the Northern Counties Electric and Motor Co. 
(Limited) will be held on Oct. 4 at the offices of Messrs. England 
and Co., Town Hall Chambers, Halifax, to receive an account of the 
winding up. Mr. J. Robinson is liquidator, 


Plant for Sale.—Messrs. Skardon, Sons and Hosking have been 
instructed by the liquidator of Veale and Co., Limited (Mr. J. M. 
Coon), to sell by auction, on the premisea, 79, Old Town-street, 
Plymouth, on Tuesday, Sept. 12, at 11 am, the whole of the 
electrical plant, fittings and accessories. Further particulars are 
given in an advertisement, and catalogues may be obtained of the 
auctioneers, Cornwall-street, Plymouth, or of Messrs. Veale, St. 
Austell and Plymouth. 

At the sale of dockyard stores by Mesers, Fuller, Horaey, Sons and 
Cassell, at Chatham Dockyard, on Thursday, Sept. 28, and following 
days, 10 electric light engines and dynamos, electric cable and gear, 
and other electrical stores will be offered. 

' General" Electric Supplies.—The August leaflet issued by 
the General Electric Co. (No. 22) is just to hand, and contains illus- 
trations of a variety of new electrical goods added to the company's 
stock during July. | 


Commutator Burnisher.—The illustration shows a handy form 
of burnisher introduced by the Edison and Swan Co. Dynamo 
machine users are here provided with a device which will enable 
attendants to keep the commutators of their machines in a perfectly 
clean condition. "The trouble and inconvenience of turning up the 


The Ediswan" Commutator Burnisher., 


uneven surface of a commutator frequently leads to this work being 
neglected. The apparatus is provided with a strip of emery cloth 
the same width as the burnisher, The flexible backing of the 
burnisher is made so that it easily adapts itself to the curve of the 
commutator enabling the whole surface to be evenly scoured to any 
degree of roughness and afterwards polished. 


Bullock Plant.—The Bullock Electric Manufacturing Co., of 
Cincinnati, U.S.A., forward an illustrated circular dealing with 
Bullock engine type generators, and including a dimension sheet 
of these machines for various voltages. It is claimed for these 
generators that they are suitable for direct connection to either steam 
or gas engines, or water wheels. 


Engineering Amalgamation —The undertaking of the Clyde. 
bank Shipbuilding Co., Glasgow, has been acquired by Messrs. John 
Brown and Co. (Limited), Sheftield. 


“ Engineering Magazine."—The contents of the September issue 
of this magazine contains articles on “Electricity in the Mines at 
Cripple Creek,” Economy in the Use of Superheated Steam,” 
" Systems for the Remuneration of Labour, American Loco- 
motives on British Railways," and ** Mechanical Uses of the Science 
of Metallography." A good number. 


Exports of Electrical Apparatus and Material. — The followin 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including eps and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specitied) from Aug. 30 to Sept. 5, 
with the ports of destination 1— 

Argentina—Buenos Ayres, £574, Australasia— Adelaide, £767 (telegraph 
material); Christchurch, £124 ; Melbourne, £225; Perth, £41 ; Sydney, 
£763 ; Wellington, £124, Belyium — Antwerp, £40 ; Ostend, £52. Canary 
Islands—Teneriffe, £12. Ceylon—Colombo, £55. Channel Islands, £27. 
China—Shanghai, £2,178 (including £116 telegraph wire); Tientsin, £305 
(including £73 telegraph material) Colombia—Santos, £15. Denmark— 
Copenhagen, £142 (telegraph material. France—Boulogne, £65 ; Paris, 
£165. Germany—Hamburg, £365 (telegraph material). Gibraltar, £56 
(telegraph apparatus) Holland—Amsterdam, £25; Rotterdam, £207 
(including £57 telegraph wire). Hong Kong, £135. India — Bombay, £35; 
Madras, £181. Japan—Yokohama, £248. Malta, £28. Norway—Chris- 
tiania, £47. Persia — Bushire, £23. Russia —St. Petersburg, £167 
(including £89 telegraph material. South Africa—Cape Town, £139; 
Chinde, £1,085 (telegraph material); Durban, £1,736; East London, £101. 
Straits Settlements—Penang, £80 (telegraph material); Singapore, £336 
(including £50 telegraph material)  Sweden—Stockholm, £441 (including 
£367 telegraph wire). Uruguay—Monte Video, £21. Total £11,102, 
against £7,850 in the corresponding week last year (Aug. 51 to Sept. 6). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Almeria (Spain).—The firm of Carlos Bahlsen, of Almeria, Spain, 
has added an electrical department to its business. At present elec- 
tricity supply works are being erected in the town, the system of 
supply being the three-wire continuous current with a voltage 
between the outers of 400 volts. The supply is by overhead cables. 
The generating plant consists of two continnous current 45 kilowatt 
dynamos driven by a 150 H.P. steam engine. The day load is supplied 
by two 11 kilowatt dynamos driven by a 40 R. P. steam engine. 

ater power, varying from 300 H. P. to 700 H. P. according to the 
period of the year, is available and is within about 18 miles of the 
town. It is therefore probable that this power will be utilised in the 
B of current, more particularly as the price of coal is very 

igh. - 

Birkenhead.—4A loan of £208,679 for electric tramway purposes, 
&c., has been sanctioned by the Board of Trade, The period of the 
loan is 20 years from June 20, 1900. | | 
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Blackpool.—The Chairman of the Electricity committee (Ald. J. 
Brodie) made a statement as to the working of the Corporation tram- 
ways at the Corporation meeting on Tuesday. He apologised for 
the unfinished condition of the trolley arms, They could not get 
the necessary material to complete the work sooner. Really the 
overhead system had been installed six months before time. It waa 
gratifying to know that the takings were some £4,000 odd over those 
for the same months, beginning in April last year. The number of 
passengers showed an increase of 502,492, whilst the cars had run 
32,125 more miles. This was no doubt due to the substitution 
of the overhead for the conduit system, whilst the new passing 

lace opposite the Tower and the new loop line at South Shore 
fiad also considerably helped. The next business would be the 
laying of a double line of trams in Claremont-park, for which ten 
new cars were being ordered. The cost would be something like 
£18,000. Mr. R. Quin, their electrical engineer, had also been 
requested to get out a scheme for tramways to go round Marton, 
and this would of course necessitate an extension of the electricity 
station. The lighting of the new lower walk was on order for three 
months, but there had been great difficulty in obtaining the materials. 


British Columbia.—Important colliery extensions at the 
Wellington coal mines in British Columbia have recently been 
effected, and the chief mine has been equipped with modern electric 
machinery and is lighted throughout by electricity. Electric 
locomotives are used in the haulage of the wagons and the electric 
tramway on the mining property is nearly five miles in length and 
is operated by two 150 H. P. generators driven by automatic high- 
speed horizontal engines. From the electric tram road the coal is 
carried 13 miles to Oyster Harbour, which is now the point of 
shipment ; £200,000 has been recently spent upon the development 
of these mines. The mines of the New Vancouver Coal Co. at 
Nanaimo are lighted electrically, current being obtained from a 
plant installed on the property. This plant is of American manu- 
facture. At Vancouver there is stated to be a good demand for elec- 
trical apparatus for street cars, motors, lamps and accessories. 


Burnley.—Additional tramway powers, including the right to 
adopt electric traction, to double existing lines and to construct 
additional tramways, are to be obtained by the Council. 


Cheltenham.—The Council have passed a special resolution in 
favour of applying for a provisional electric lighting order for 
Charlton Kings, Leckhampton, Bishop's Cleeve and other adjacent 
villages. An inquiry will shortly be held into an application for 
sanction to a further loan of £16,600 for electric lighting extension 
purposes, 


City of London Electric Lighting Co.'s Charges.— A circular, 
dated Aug., 1899, has been issued by the City of London Electric 
Lighting Co., setting out the terms upon which current for lighting 
and power purpo:es will in future be supplied. The maximum 
charge for lighting is 41d. per unit, and the directors are prepared to 
consider special circumstances as regards the consumption ot current 
as to supplying large consumers at lower rates. The maximum 
charge for power is 23d. per unit on the continuous and alternating 
current systems, subject to special fixed rates of discount when the 
periodical consumption per horse-powerislarze. Thecireularpoints out 
the advantages of electric lighting and the use of motors for all classes 
of mechanical work, and draws attention to the fact that the charges for 
current now made by the company are lower than the cost of either 
steam or gas The company's mains being laid in almost every 
thoroughfare in the City of London an immediate supply is available. 
The company will make arrangements with consumers to fit up their 
premises with a complete installation for electric lighting, and to let 
out motors and other apparatus on hire. Firms having their own 
electric lighting machinery are recommended to discard their plant 
and take supply from the company’s mains. 


Coventry.— For the quarter ended June 30 the receipts of the 
electric lighting department amounted to £429, against £322 in the 
corresponding period last year. "The number of customers was 147, 
against 117 in 1898. 

Darlington.—In reference to the proposal of the Imperial 
Tramways Company to construct new electric tramways, the Light 
Railway Commissioners have intimated to the Darlington Corporation 
that they have decided to submit to the Board ot Trade an order 
authorising the construction of the tramways, but the Commissioners 
are of opinion that the electrical energy for working the lines should 
be obtained from the Corporation’s works. 


Dorchester.— It was decided on Tuesday to oppose the proposed 
application of Edmundson’s Electricity Corporation for a provisional 
order, as theCorporation itself proposes to introduce the electric light 
* in the near future.” 


Electrical Concessions in Turkey.—On Saturday evening last 
Sir E. Ashmead Bartlett gave a banquet at Constantinople to cele- 
brate the first electrical concessions granted in the Ottoman Empire. 
Several members of the Diplomatic Corps were present. 


Electricity in Gold Mining.—An interesting article in the 
Engineering Magazine deals with the electric plant employed in the 


important gold mining district of Cripple Creek, Arizona, U.S.A. 
It is estimated that in this district the use of electric power, as 
compared with steam power, effects a saving of from 15 to 50 per 
cent., according to the location and circumstances of the mine. The 
miner reaches his work by an electric car, descends the mine by 
means of an electric hoist ; the mine is kept water-free by electric 
pumps, is lighted by electricity; the rock drills are operated by 
electric air compressors, and all explosions are effected by electric 
apparatus. When direct electric drills are substituted for those now 
in use, the whole of the mining plant will be electrical. 


Electricity in the Navy.—It is stated that Her Majesty's 
Government propose to appoint at the British Embassy, Washington, 
a naval attaché who is to be an electrical expert. 


Electric Traction in Porto Rico.—A company has been formed 
in America to construct and operate an electric railway and for 
erecting electricity supply works in Porto Rico, which will be the 
first of the kind in the island. 

Electric Tramways in Staffordshire.—The British Electric 
Traction Co. are making progress with the work of conetructing the 
Dudley and Wolverhampton tramways, and the conversion to a 
3ft. 6in. gauge, so as to make it uniform with the Dudley and Stour- 


bridge and Kinver lines. The company have powers under the Lizht 


Railways Act for the construction of a line from the Fighting Cocks, 
through Ettingshall to Bilston, and have also arranged to take over 
and electrically equip the lines in Bilston, which will be finally 
connected with tramways in Willenhall and Darlaston. 


Fire.—4A fire occurred on Friday evening last at the works of 
Messrs, R. Cundall and Sons (Limited), engine builders, engineers 
and ironfounders, of Shipley. The fire apparently originated in the 
moulders' shop adjacent to the engine-making department. Within 
a quarter of an hour the whole structure, about 50 vards long by 
15 yards wide, was a mass of flames. The damage is roughly esti- 
mated at from £10,000 to £15,000, The loss, it is stated, is partially 
covered by insurance. The firm gives employment to about 200 
men, but only a portion of this number will be affected. We are 
able to state that the firm are rapidly preparing fresh premises to 
replace those destroyed, aud that they vill shortly be in full workinz 
order again. 


German Iron.—In a recent report on the trade of Germany for 
1898 it is stated that the German iron industry was exceedingly 
flourishing, the demand for iron for electric undertakings, railways, 
&c., being a constant one throughout the year. The values increased 
from £16,019,600 in 1897, to £17,818,628 in 1898, while imported 
iron decreased from 423,127 tons to 384,551 tons. The total exports 
were 1,626,130 tons. 

Great Grimsby. —At the Council meeting on Tuesday the tenders 
for the erection of electric lighting plant were accepted. The list of 
these tenders appeared in our issue of 25th ult. The total amount is 
£31,606. Considerable discussion arose on the proposal to adopt 
an agreement with the Great Grimsby Street Tramways Co. under 
which it was proposed to extend the company’s present lease by 21 
years, the company agreeing to pay £31,000, in annual instalments. 
The Corporation retain the right to purchase the tramway system in 
10 years’ time. Extensions of the lines are to be carried out and the 
Corporation are to supply electric current to the company. Toe 
motion to approve the agreement was eventually adopted. 


Helsingfors (Russia).—In Nov., 1898, a contract was concluded 
between the municipal authorities of this town and the Aktien- 
Gesellschaft Electricitiitswerke of Dresden for the construction of 
electric tramways in the town, where electricity supplv works of 
considerable extent are erected. 


Kimberley (South Africa)—Supplementing the information 
given in our issue of the 25th ult. regarding the electricity supply 
works, which are being erected by Messrs. Reunert and Lenz, of 
Johannesburg, for the Corporation, we learn that the generatinz 
plant will comprise four 75 kilowatt continuous-current dynamos 
(giving current at 220 volts) by the General Electric Co., of New 
York. The steam engines, which will be of the tandem compound 
type, will be supplied by another American firm, Messrs. Melutosh, 
Seymour and Co. The boilers will be of the water-tube type, and 
the cables and mains are being supplied by the Johnson and Phillips 
electric cable works. 


Glasgow.— At last week’s meeting of the Corporation the Watching 
and Lighting committee presented a report on the electric lighting 
of the city. The committee had considered reports from the city 
electrical enzineor (Mr. W. A. Chamen) and the inspector of lighting 
(Mr. Hamilton). Mr. Chamen stated that he did not think any 
increase in the distance between the lamps could be aafely recom- 
mended, The average distance proposed by the inspector was 
50 yards, and that was the practice adopted in other important cities. 
For outlying districts it might be possible to increase the distance 
to 60 or 70 yards; but if arc lamps were placed so far apart, the 
vacancy would appear to the eye far darker than it really was. In 


Princes-street, Edinburgh, the lamps were only an average distance 
of 45 yards apart, and were about half as powerful again as those in 


Glasgow. Mr. Chamen also pointed out that the price of £14 per 
lamp per annum for lamps lighted the whole night through is the 
lowest in the kingdom, with the exception perhaps of E unburgh, 
where, however, the price of £14 per lanip per annum is an all round 
price for lamps some of which are lighted all night and others half 
the night. The capital cost and maintenance of the arc-lamp pillars, 
and all accessories 1s borne by the Edinburgh electricity deparunent. 
Mr. Hamilton submitted a list of streets which he recommended 
should be illuminated electrically, and the committee supported this 
recommendation. In moving the adoption of the commuttee's report 
on Thursday last the chairman (Mr. Primrose) admitted that the 
minutes coutained large proposals, which they were justified in 
submitting from a consideration of the whole conditions of the light- 
ing of the city. He supposed it would be generally conceded that 
the city was badly lighted—very badly lighted. Steps would have 
been taken under the old regime to effect an improvement, but the 
committee were confronted with the fact that electricity was 
rapidly superseding gas for street lighting, and that a com- 
mittee of the Corporation was engaged in erecting electricity 
works. 'They now came with comprehensive proposals dealing 
with almost all the leading thoroughfares, and asked approval 
for the work being undertaken. It would be about a year 
before the first suggested routes would be completed. The 
work, of course, required regulation, and the committee now put 
before the Corporation a comprehensive minute, showing all they 
were likely to do for a number of years, as they wished to make 

reparations in advance, so that the work should proceed smoothly. 
The proposals would add, after deductions for saving of yas and other 
charges, about £4,000, or 1d. on the rate. That was even making 
provision for interest on the capital expenditure on the plant to be 
erected. The report was adopted. 

On the recommendation of the same committee the corporation 
have decided that, in the event of the corporation resolving to 
materially extend the lighting by electricity of the public streets, 
and in view of the great expense likely to be incurred thereby, the 
cost of such lighting be defrayed by assessment imposed equally 
upon proprietor and occupier ; and turther, that the whole cost of 
providing, maintaining and supplying the lighting of the remaining 
public streets, as also the private streets, courts and common stairs 
be defrayed by assessment, imposed equally upon proprietor and 
occupier ; and that it be remitted to the Parliamentary Bills com- 
mittee to take steps to obtain Parliamentary sanction to these assess- 
ments, as aiso to any statutory authority that may be required to 
enable the use of electric lighting in lieu of gas in common stairs. 


Lerwick.—Mr. R. F. Yorke, of Glasgow, has prepared a report 
for the Police Commissioners on the proposal to erect electricity 
works, Mr. Yorke states that at Sandy Loch, from which the water 
supply of the town is drawn, there is sufficient surplus water for 
power purposes to give 80 H.P. for six hours per day. He recom. 
mends that a turbine-house be built at Loch Clickimin, which would 
involve the laying of a 16in. pipe from Sandy Loch, a distance of 
about 2,000 yards. In order to avoid drawing too largely on the loch 
during the summer, he proposes to utilise a smaller loch near to it. 
Electric current would be conveyed from the turbines to a proposed 
accumulator house in Union-street. The total cost of the under- 
taking is estimated at £9,260, and the annual working expenses, 
including interest and sinking fund, at £968. The revenue from 
the public and private lighting, charging 6d. per unit, is estimated 
at £1,720, leaving a surplus of £760 per annum, Mr. Yorke con- 
siders the undertaking would prove a financial success, and that the 
electrie light, both for public and private purposes, could be obtained 
atalow cost. The present price of gas in the district is 7s. 6d. 
The subject will be considered at the next monthly meeting of the 
Commissioners. | 


Libau (Russia).—An electric tramway is in process of construc- 
tion in this town, and is nearing completion. The company, which 
has secured the concession for the tramway, has also the right of 
providing general electricity supply for private and. public purposes 
in the town. 


Light Railways—A scheme has been brought forward for the 
construction of a light (electric) railway or tramway between Welling- 
borough and Kettering. j 

The Light Railway Commissioners recently issued particulars of 
the light railway schemes authorised during the past year by the 
Commissioners in Scotland. Most of the lines were promoted by 
the railway companies, and are to be worked by steam, the only 
5 electric line being the Dundee-Broughty Ferry lizht railway. 

ur readers will, however, remember that on appeal to the Board of 
Trade this order was not confirmed, because it was considered to pre- 
judicially affect the traffic of the local railway company. 


Liverpool —The Electric Power and Lighting committee’s report, 
which was to have been presented at the Corporation meeting on 
Wednesday, recommended the acceptance of a tender for the erection 
of a power station in Lister Drive for £49,733, and also the accept- 
auce of tenders for the supply of machinery for the Lister Drive and 
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Cobbs Quarry stations at £24,948. (Particulars of these tendera are 
given under“ Tenders Invited.") The Tramways committee recom- 
mended the reconstruction and electrical equipment of the lines 
from Old Haymarket, along Victoria-road and North John-strect, to 
Lord-street, at an estimated cost of over £5,000. Owing to the 
absence of a quorum these matters were not considered. 


Manchester.—The Tramways committee recommend that the 
Electricity committee be requestel to make such arrangements 
as will enable the former committee to have the services of the 
borough electrical engineer (Mr. C. H. Wordingham) as electrical 
engineer and adviser for the tramways. The minutes also recom- 
mend the purchase of an additional sample electric tramcar at £600 
and the engagement of an architect to prepare plans for the car sheds 
and other buildings to be erected in Queen's-road. 


Mica.—Considerable quantities of mica are found at Shantung, 
China. Its chief use by the Chinese is for lanterns and transparent 
pictures. 


Moscow.— There is reported to be an ever-increasing demand for 
electrical machinery in this district both for lighting and power 
transmission uses. The bulk of these orders are at present placed in 
Germany and Switzerland. 


Municipal Telephony.—The Manchester Corporation, having 
decided to consider the course to be taken by them in connection 
with the telephone subject and to enter into communication with 
the National Telephone Co., a request was made to the Treasury for 
a copy of any document containing specific arrangements made 
between the Government and the National Company. In reply the 
following letter has been received :— 

„Treasury Chambers, Whitehall, S.W., Aug. 19, 1899. 

“Sır: I am directed by Mr. Hanbury to inform you that as regards 
wayleaves there is no arrangement between Her Majesty's Government 
and the National Telephone Co. other than that embodied in clause 3, 
sub-section 1, of the Telegraph Act, 1899, a copy of which I enclose. The 
conditions of inter-communication to be prescribed under sub-section 5 of 
the same clause will be as follows :— 

“(a) Free inter-communication over the whole area of the National 
Telephone Company when the subscribers of new licensees equal in number 
one-half of the company's subscribers in that area. 

“ (b) Free over the area of the new licensees when its subscribers equal 
in number one-half of the company's subscribers within that area. 

* (e) Id. per call when ‘one-fourth’ is substituted for ‘one-half’ in the 
above conditions. 

“(d) 14d. per call when less than one-fourth but more than 500 is 
substituted. Henry Hicas.” 
The Special committee on Telephones has resolved to request 
the Lord Mayor to inquire whether a resolution of the City Council 
adopted antecedent to the passing of the Telegraph Act, 1899, will be 
regarded as a compliance with section 2, sub-section 3, of that Act, or 
whether it is necessary that the proposed New Mutual Telephone Co., 
who desire a licence, should again approach the Corporation for a 
resolution of approval. 

Some of the Eastbourne councillors are anxious’ to establish a 
municipal telephone exchange, and a keen discussion arose on a 
motion to apply to the Postmaster-General for a licence. The debate 
was, however, adjourned, 

The Bedford Town Council have authorised their Telephone 
committee to apply to the Postmaster-General for a licence to 
establish a municipal telephone exchange. 


Newark.—Mr. C. S. Vesey Brown, the Lincoln borough electrical 
engineer, has been engaged to prepare a report as to the most suitable 
scheme of electricity supply for the district. 


Newcastle-upon-Tyne.—At a meeting of the Tramways com- 
mittee, held on Thursday last, the tenders for boilers for the new 
tramway power station were submitted. Fourteen tenders in all 
were received, and these were referred to the consulting engineer 
(Mr. C. Hopkinson) for analysis and report. The question of the 
size of the tramcars was also under consideration. The city 
engineer (Mr. W. G. Jaws) advised the use, as far as possible, of 
single-deck cars to accommodate from 20 to 25 persons. The 
committee agreed with Mr. Laws, but decided that double-deck 
cars should be obtained for the Gosforth and Byker sections 
and additional traffic. A report was read from Mr. Hopkinson 
on the electric lighting of the tramway thoroughfares, and a 
meeting of a joint committee of the Lighting and Tramways 
committees will shortly be held to consider it. Mr. Hopkinson 
recommends the erection of arc lamps at 40 yards distance on 
alternate sides of the main streets, and in the outskirts 80 yards 
apart. 110 lamps would be required for the centre of the city ; and 
the cost of each lamp is estimated at £30, and the interest and 
redemption of loan would amount to £5. 15s. per annum per lamp. 
Electric current would cost 14d. per unit which would bring up the 
cost per lamp to £16. 13s. 9d. per annum. It was stated that there 
were at present 23 arcs in the city, at a cost of £42 per lamp, and 
that the Newcastle-on-Tyne Electric Supply Co. had offered, on 
condition that 100 lamps were erected, to charge £18 per lamp per 
annun. 


714 


THE ELECTRICIAN, SEPTEMBER 8, 1899. 


Norton.— Messrs. O'Gorman and Cozens-Hard y have been informed 
by the District Council that they would be glad to have particulars 
regarding the crection of electricity works in the district. 


Nottingham.—On Thursday last Sir John Turney, chairman of 
the Electricity committee, performed the function of laying the last 
brick on the chimney of the Corporation electricity station extension 
in Talbot-street. He congratulated the Council on having had such 
an efficient staff to carry out the work, and expressed the opinion that 
the extension would be one of the best investments the city had ever 
entered into. He looked back upon the electricity installation in 
Nottingham with some amount of pride, and probably their city held 
a record, inasmuch as “since the current was turned into the mains“ 
there had never been a default or breakdown. When the station was 
completed it would be for itssize the best in the country. 


Oldham.—The Surveyors' committee reported to the Corporation, 
on Wednesday, that they had decided upon electricity as the motive 
power for the tramways, and now recommended the Corporation to 
sanction the use of the overhead trolley system. This decision had 
been come to for the following reasons :—(1) Cheapness of construc- 
tion, (2) cheapness of maintenance, (3) simplicity of system and ease 
in effecting repairs, (4) rapidity with which the line could be 
constructed and the comparatively small interference with the surface 
of the streets and traffic. The tramway systems of Rochdale, 
Manchester and Oldham would all be on the overhead system, 
and with the same gauge of line, and this the chairman 
of the committee (Mr. Alderman Eckersley) contended would 
be a great advantage. The conduit system had, he said, prac- 
tically gone out of use in England. With regard to the 
construction of the lines, they had engaged an engineer to superin- 
tend the preliminary works, and expected that before the end of 1901 
much progress would have been made. The new system would be of 
advantage to the town and surrounding districts, and would help to 
make Oldham a better centre of active business life than it was at 
present. It might cost, to get the scheme into actual working order, 
a sum of £250,000, but that rough estimate was not to be relied on 
absolutely. After discussion the recommendation was agreed to. 


Pacific Cable.—A correspondent of the Financial News has 
written to that journal as follows :— 

Unlooked for delay has arisen over the steps to be taken to secure the 
laying of the proposed cable across the Pacific to Australia. "The Imperial 
Government and the Canadian and Australasian Colonies have come to 
terms, and the Colonial Legislatures are passing the necesaary resolutions 
authorising their Governments to contribute to the cost. New South 
Wales is the only one that has not, though it is understood there is no 
fear as far as finance goes. Meanwhile the colonial representatives in 
London appear to have got at loggerheads. On the committee to be set 
up Australasia has been allotted three representatives, Canada taking two 
seats and the Home Government three. New Zealand wants one of the 
three Australasian seats definitely allocated to her, because of her separate 
contribution and her geographical position. All the other colonies are 
willing, with the exception of New South Wales, who is standing out for no 
“ earmarking of any representation. In consequence of this the whole 
matter of the representation has been referred to the Colonial Govern- 
ments, and a couple of months, which could have been usefully spent in 
going into preliminary questions relating to cost of construction and main- 
tenance, have been wasted. In fact, nothing has been done ; and unless 
the Colonial Governments come to an underatanding much quicker than 
their London representatives seem able to do, the question will have to be 
hung up for an even more indefinite period ; for the Agents-General Jeave 
at the end of this month for America, to attend, at Philadelphia, the 
International Commercial Conference, Great irritation and annoyance 
exist In colonial circles over this delay. 


Para.— We have received a finely printed and profusely illustrated 
volume, bearing the lengthy but euphonious title, * Album do Para, 
na administração do Governo De Sua Excia o Senr. Dr. José Paes de 
Carvalho.” It appears to contain, in three languages (Portuguese, 
Italian and German) all the information that the most thiraty know- 
ledge-seeker could desire to read about the State of Para, its history, 
climate, trade, finances, &c. The section most interesting to readers 
of The Electrician will be that on india-rubber, which justly is given 
the first place under the heading “ Sources of Wealth.” Numerous 
authorities are quoted to prove that Pará rubber is the best, and 
then follow interesting notes as to its culture. A list of the outputs 
of various districts is given, headed by Breves, which exported 1,500 
tons during the year 1896-7 (June to June), and ending with Mara- 
pon whose yield was 44lb., the output of the whole province 

aving been 9,100 tons. Some of the views show the local electricity 
works. The book is written by Dr. Henrique Santa Rosa, director 
of public works, and the photographs, some of which are most 
artistically executed, are by Senr. F. A. Fidanza. 


Presentation.—On Friday last a presentation of a silver tea and 
coflee service, with an illuminated address, was made to Mr. P. H. 
Naftel, of the Liverpool Corporation electricity supply works, on the 
occasion of his marriage. Mr. Alfred Clough (works manager) 
occupied the chair in the unavoidable absence of Mr. A. Bromley 
Holmes, the city electrical engineer, and referred to the respect and 
esteem in which Mr. Naftel is held by the staff and employés and to 


his 15 years connection with the Liverpool works Mr. B. H. 
Collins endorsed the chairman’s remarks, and briefly epitomised the 
progress made in the supply of electrical energy in Liverpool since 
1883, when only 120 lamps were connected to the mains, whereas 
now the equivalent of 206,000 8 c.p. lamps is supplied. A smoking 
concert followed. 


Preston. The question of the adoption of mechanical traction is 
under the consideration of the Corporation, and the special Tramways 
committee recommend the engagement of consulting engineer to 
prepare a report on the matter. 


Provisional Order Transfer.—The Hertford Corporation give 
notice of intention to transfer their electric lighting order to the 
North Metropolitan Electrical Power Distribution Co. (Limited). 
The purchase price is £345, and the company are to commence 
erecting the necessary works within six months, and a supply of 
current must be available within 18 months. The Corporation 
retain the right of purchase of 10 or 18 years upon two years’ notice. 


St. Boswells (N 55 is to be made to Parliament 
for a provisional electric lighting order for this district. The 
consulting engineer ſor tlie scheme is Mr. Purves. 


St. Helena. —A system of telephonic communication has been 
established in this n connecting the east, west and central 
points with Jamestown. The lines are constructed and managed by 
the Royal Engineers. Originally the colony gave a grant of £400 
and an annual subsidy, which is now, however, reduced to £45, and 
£30 is granted by Lloyds. Very few private messages are dispatched 
over the lines, which are kept up almost entirely for military and 
official purposes. 


St. Helens.—The Corporation have decided to apply for 
Parliamentary powe.s to construct electric tramways in several 
additional thoroughfares in the borough. 


St. Pancras (London).— The Vestry have decided to make 
application to the Board of Trade for a licence to supply current in 
Brecknock-road and York-road. The approval of the Islington Vestry 
has already been obtained. It was decided to tender the Vestry’s 
thanks to the Islington Vestry for their conciliatory action in the 
matter. This closes a long outstanding, and at times acrimonious, 
dispute between the two Vestries. 

An expenditure of £1,660 has been sanctioned for the laying of 
new mains in various thoroughfares. 

The London County Council has agreed to lend the Vestry 
£11,185 (part of £23,213 applied for, for electric lighting purposes) at 
£3 per cent, namely, £9,850 in respect of the electric lighting 
installation to be repaid within 42 years, and £1,335 in respect of 
arc lamps and standards to be repaid within 23 years, provided the 
Vestry gives an undertaking in regard to the loan of £9,850 to 
17 and replace the machinery during the period covered by 
the loan. 

Mr. R. Minchin, one of the electricians at the Regents Park 
station, has resigned. The Vestry has decided to give Mr. Minchin 
a testimonial under seal. 


St. Petersburg.—The demand for electric lighting is a notable 
feature of all reports concerning the trade of Russia, and it is 
announced that an agitation is on foot for introducing electric light 
in the port and canal of St. Petersburg, where loading and unload- 
ing facilities are seriously curtailed, and the shipping trade of the 
port materially affected by the absence of the electric Tight. 


Salford.—The Electric Light committee has been authorised to 
apply for powers to borrow £5,000 for transformers, meters, &:., 
required during the next twelve months. 


Sheffield.—The Nether Edge and Tinsley Electric Tramway 
routes were formally opened for traffic on Monday. The cars are 
well patronised, and there has been a considerable increase of tratli: 
during the week. 


Shoreditch (London).—The Vestry have decided to purchase 
property in Baths-place for a new electricity generatiny station at a 
cost of £14,500. In the course of a debate on this proposal Mr. 
H. E. Kershaw declared that the profits of the combined electric 
light and destructor works for the past financial year were from 
£3,000 to £4,000. 


Stockport.—A unanimous resolution in favour of giving notice to 
the Manchester Tramways and Carriage Co., requiring them to sell 
so much of their undertaking as lies within the borough was passed 
at the Corporation meeting on Wednesday. The Council have 
ordered a survey of certain routes with a view to the introduction ol 
electric tramways. 


Suez Canal. During 1898 the percentage of ships using the 
electric light in transit through the canal was slightly less than for 
1897—94 against 95 per cent. The value of the electric light is 
shown by the fact that vessels navigating by day only take 28 hours 
20 minutes to get through, while those navigating by day and night 
complete the journey in 17 hours 22 minutes. 
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Telephone Trunk Extension.—Telephone trunk communica- 
tion has now been established with Louth (Lines.). 


Telegraphic Communication with France.—At the annual 
meeting of the Associated Chambers of Commerce at Belfast, on 
Tuesday, the following resolution was adopted :— 

Tbat in view of the renewal of the Anglo-French Telegraph Convention 
for one year only, ending April 1, 1900, the Association urge upon Her 
Majesty's Postmaster-General the necessity of taking advantage of the 
temporary character of the arrangement in order to secure a reduction of 
the rate for telegrams between the United Kingdom and France from 2d. 
to Id. per word, and that advantage be taken of the negotiations for the 
new Convention to obtain a telegraphic money-order service between 
England and France. 


Tenement Lighting.—The Shoreditch (London) Vestry have 
approved the following regulations for the supply of electric current 
to tenants’ rooms in the model buildings erected by the Vestry in 
Moira-place and Plumber’s-place, Hoxton :— 

The main switches for regulating the supply will be under the control of 
the superintendent. Current will be turned on each day at dusk, and 
turned off at midnight. From Oct. 1 to March 31 current will also be 
turned on at 5 a. m., and turned off at daylight. Tenants will be charged 
for the supply of electricity by an increase of the rent to the extent of 8d. 
per week for a two-room set, and 10d. per week for a three-room set, and 
such increased rent, with any sums due for breakages, damages, or the 
like, under these regulations will be recoverable as and form part of the 
rent as and when the same becomes payable. 

One 16 c.p. lamp will be fitted in the living room, and one 8 c.p. lamp 
in each of the bedrooms. The Vestry will pay the cost of supplying and 
fixing wires and lamps and of renewing such lamps and wires, except 
when broken or damaged by the tenant or other person net a servant of 
the vestry, in which case the cost is to be borne by the tenant, but the 
tenant shall not be entitled to make any connection with the Vestry's 
electric wires or use electricity therefrom, whether for additional lamps for 
for heating or motive power, witbout the previous consent in writing of 
the Vestry, and the Vestry reserves ita right to prosecute any tenant using 
any electricity supplied by the vestry except in the lamps supplied by the 

'estry. 

In case of non-payment for light, the Vestry reserves the right to dis- 
connect the service from the tenants’ rooms upon written notice signed 
by the Vestry clerk. The rent to be reduced upon disconnection by the 
amount added to cover the cost of lighting. 

The Vestry's agents or workmen shall be at liberty to enter any tene- 
ment to put up, inspect or repair or take down lamps and fittings at all 
reasonable hours of the day. ‘Tenants shall immediately report to the 
superintendent any defect in or accident to any of theelectric light fittings 
in any of their rooms. 

The Vestry may determine the agreement by giving one week's notice in 
writing signed by the Vestry clerk. In case of breach, by the tenant, of 
any of these regulations, the Vestry clerk may determine the agreement 
summarily at any time. Any tenant wishing to discontinue the use of 
electric light shall give one week's previous notice in writing to the Vestry, 
through the superintendent, such notice to expire on a Saturday, 


Whitby.—The District Council have decided to adopt the electric 
lighting scheme recently prepared by Messrs. Preece and Cardew. 
At the outset a capital expenditure of only £18,500 will be incurred, 
but provision is to be made for extensions. 


Worcester.— The application of the Tramways committee for 
powers to construct light (electric) railways in the city and neigh- 
bourhood will probably be opposed by the Council, who are recom- 
mended by the Electricity and Streets committee to acquire the 
existing lines, and to apply under the Tramways Act for powers to 
construct additional lines and to equip the whole electrically. The 
report of the consulting engineers (M east Kincaid, Waller and 
Manville), which was considered at the Council meeting on Tuesday, 
stated that the company's proposed light railways really amounte1 
to extensions of the existing tramways, and the consideration of 
them could not be separated from the tramways. If the Corporation 
assented to the light railway scheme, they should be prepared to 
assent to the company having a new lease of the existing 
lines. If, on the other hand, the Corporation desired to 
avail themselves of the powers of purchase then the applica- 
tion should be vigorously paced The estimated cost of 
acquiring and reconstructing the existing tramways and of making 
the extensions, equipping the lines with rolling stock and incidental 
expenses was put at £72,180, without providing for generating plant 
or feeders, leaving that important point to be considered in conjunc- 
tion with the electric light undertaking. They estimated the receipts 
per car mile at 9d., compared with 94d. in the company’s balance- 
sheet for 1898. Thus the total receipts on an estimate of 500,000 
car miles would be £18,750, with certain additions from advertising, 
&c. They put the working expenses at 6d. per car mile (£12,500), 
interest on £73,000 at 3 per cent. (£2,190), sinking fund £1,776, 
making a total of £16,366. The estimated net profits would, there- 
fore, amount to 42,884 per annum. The experts advised the 
Corporation to undertake the working of the lines themselves. The 
matter was referred back for further consideration. 

Outing.—The employés of Messrs, W. Scupham and Sons (Limited) 
Leeds, held their annual outing on Saturday, 26th ult. The party 
drove to Harewood, and spent an enjoyable day. 


PATENT RECORD. 


The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. J. C. CHAPMAN and Co., 
Chartered, Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 
able information in connection with Patents, Designs and Trade Marks may 


be obtained. 
APPLICATIONS FOR PATENTS. | 
Nots.—The undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete speci- 
fication accompanies application an asterisk is affixed. 


July 19, 1899. 

14,908. R. D. MersHon. London. Improvements relating to the distri- 
bution of electrical power, (Date applied for under Patents, &c., 
Act, 1883, Sec. 103, Feb. 1, 1899, being date of application in 
United States ) 

14,909. B. G. LaMME. London. Improvements in dynamo electric 
machines. (Date applied for under Patents, &c., Act, 1883, 
Sec. 103, April 14, 1899, being date of application in United 


States.) 
July 20, 1899. 


The automatic electro-dynamatic 


Àn improvement in electrical glow lamps. 
Means for intercepting vagrant earth 


6,1254.P. M. Justice. London. Improvements in and relating to 
secondary batteries. (The Pope Manufacturing Company, United 
14,943. W. J. Lister and E. J. S. WHEATCROFT. London. An improve- 
T ment relating to tbe bearings of dynamos and other machines. 
14,946. 
ö relating to electric meters. 

H. A. F. HAND. London. 
14,975. E. STERNE. London. 
14,981. W. CRAMER. London. 

G. WRIGHT and C. AaLBorG. London. Improvements in switches 
for electric circuite. (Date applied for under Patents, &c., Act, 


States.) (Date claimed under Patents Rule 19, March 21, 1899).* 
J. H. Barker and J. A. Ewixc. London. Improvement in or 
14,966. 
ventilator, 
currents in electrical traction. 
14,997. 
1883, Sec. 103, January 30, 1899, being date of application in 


United States.) 
14,998. H. P. Davis. London. Improvements in fuse blocks for electric 
circuits. (Date applied for under Patents, &c., Act, 1883, 


Sec. 103, March 23, 1899, being date of application in United 

States.) i 
15,002. J. B. Barton and Tug Janpus Arc Lau AND ELECTRIC Co. 

(LIurrxp). London. Improvements in electric arc lamps. 


July 21, 1899. 
15,017. H. WRTMERSCH. Stockton-on-Tees. 
accumulators or secondary batteries. 
15,019. G. GILLMORE. Manchester. Improvements in and relating to 
telephone switches and switchboards, : 
15,057. H. G. Worcorr. London. Improvements in the manufacture of 
15,066. 


Improvements in electric 


phonogram duplicates.“ 
B. G. Lamme. London. Improvements in systems of electrical 
distribution. (Date applied for under Patents, &c., Act, 1883, 
Sec. 103, Jan. 30, 1899, being date of application in United States.) 
J. LAISTER, London. A new method of manipulating ether 
waves for wireless electric or electromagnetic telegraphy. 
July 22, 1899. 
15,128. O. D. Lucas, London. Improvements relating to plug contacts 
or contact plugs for electric circuits. 
15,135. F. T. HorriNs and F. W. Leak. London. 
15,138. 


15,073. 


Improvements in elec- 
trical clock arrangements and apparatus. 
B. G. LAMME and J. P. MALLETT. London. Improvements in 
electrical machines. (Date applied for under Patents, &c., Act, 
1883, Sec. 103., Feb. 6, 1899, being date of application in United 
States.) 
G. WRIGHT and C. AALBORG. London. Improvements in auto- 
matic circuit breakers. (Date applied for under Patents, &c., 
Act, 1883, Sec. 103, March 23, 1899, being date of application in 
United States.) 
G. E. O. POLLAND. 
telephone system. 
SIEMENS Bros, AND Co. (LIMITED). London. Electrical apparatus 
for indicating the names of stations in railway and tramway 
vehicles. (Siemens and Halske, Aktien Gesellschaft, Germany.)* 
15,148. Sirmens BROS. AND Co. (LIuIr RD). London. Improvements in 
junction boxes for underground electric conductors. (Siemens 
and Halske, Aktien Gesellschaft, Germany.)“ 


July 24, 1899. 
W. E. Lancpon, Derby. An improved form of electrically- 
actuated railway signal. 
R. KENNEDY. Leeds. Improvements in electric storage battery 
lates. 
F. H. DANIELS. London. Improvements in rail bonds for electric 
railways. (Date applied for under Patents, &c., Act, 1883, 
Sec. 103, April 25, 1899, being date of application in United 
States.)* 
15,192. A. S. BowLey, London. Improvements in or pertaining to 
diaphragms for telephones, phonographe, and the like. 
15,194. W. B. Barry. London. Improvements in galvanic cells. 
15,203. L. J. Bruns and H. R. OrrEsEN. London. Improved electric 
15,210. F. G. CHAdNAup. 


15,139. 


15,143. London. An alternative electric bell and 


15,147. 


15,166. 
15,169. 
15,189. 


elevated railway.* 


London. Improvements in electric arc lamps.* 
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SPECIFICATIONS PUBLISHED. 


Norz.— All Specifications can now be obtained at the uniform price of 
£d. each. 1888 


Drew. Electric time alarms or callboards and the like. 

Rowe. Regulation of electromotive force. (Date applied for 
under International Convention, Jan. 27, 1898.) 

Kervin. Electrolytic apparatus for the production of alkali. 

SHurELS, Couplings for connecting together the electric wires as 
used on railway trains for electrical communication and such 
like, 

SCHANSCHIEFF and Hopason. Electricity accumulators. 

GRAHAM. Telephonic apparatus. 

RABBIDGE. Means and appliances for indicating at one end of an 
electric circuit the position of an arm or pointer at the other end 
of the circuit. 

Price and JOHNSON, Covers or lids of sewer, gas, electric and 
telephone supply shafts, holes, gulleys, and the like and their 
supporting framework. 


18,024. 
18,366. 


18,522. 
18,630. 


18,702. 
18,806. 
19,162. 


19,255. 


19,500. McEwan. Connections for electrical fuses. 

19,555. BanTENRTEIN. Bulbs of electric incandescent lamps. 

19,021. CnAwLEY. Coin-freed electric meters. 

19,644. WHEATLEY (Rosenfeld, Zelenay and Dulait). System of electric 
propulsion. 

19,827. Pomeroy. Electric are lamps. 

19,974. DaNNERT. Filaments for electric incandescent lamps. 

20,794. von HorvatH and Conn. Electric signalling apparatus for ships. 

21,906. SKROBANEK. Switchboard or frame for electro-physical experi- 
ments. 

23,253. WETTER (Elektrizitüts-Actiengesellschaft vorm. Schuckert and Co.). 


Electric railways and tramways provided with sectional conductors 
or surface contacts. 

VALLOT and Pauze. Incorporation of metallic and other substances 
in paper and fabrics for the purpose of producing electrical 
elements therein. 

1899, 


DuDDELL. Method of and apparatus for starting alternating 
current electromotors or bringing them up to synchronism. 

ARROL and Murray. Magnet-electric generators or dynamos. 

STENZ and WEYER. Globes for electric arc lamps. 

Lawson, CHILDS and DAlLLAS. Combined joint or services boxes 
and fuse-boxes for concentric and other eleetric cables, 

Hoorer. Electric brakes. 

RosEMEYER. Electrical are lamps. 

SIEMENS BROS. AND Co. (Limiten) (Siemens and Halske Actien- 
Gesellschaft), Method of controlling several rotary phase current 
motors in an electrical railway train frum one point of the train. 


26,747. 


1,654. 


7,756. 
7,925. 
8,564. 


8,565. 
9,429. 
9,511. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


oe Gea 


DARLINGTON RAILWAY PLANT AND FOUNDRY CO. (LIMITED).-—This 
company was registered on Aug. 28, with a capital of £12,000, in £1 
shares, to carry on the business of railway material manufacturers, elec- 
trical and general engineers, railway constructors, boiler makers, &c. 


GRAMOPHONE (LIMITED). —'l'his company has been registered with a 
capital of £150,000, in £1 shares, to acquire the business carried on as the 
Gramophone Co., and to carry on the businesses of electricians, electrical 
engineers, producera and suppliers of electricity for the purposes of light or 
power ; manufacturers of and dealers in scientific apparatus of every 
description, and of cables, wires, lines, lamps, &c., to establish and maintain 
stations, exchanges, reservoirs, accumulators, lamps, meters. The first 
directors are E. T. L. Williams, W. B. Owen and E. Berhner. 


„ PERFECT" ARC LAMP AND ACCESSORIES CO. (LIMITED).— This 
company was registered on August 25, with a capital of £10,000, in £1 
shares, to acquire the rights of F. R. Hill and A. V. Gifkins for the 
sale of the Perfect arc lamp and other contracts for the sale of 
incandescent lamps, oil or gas engines, dynamos, motors and electrical 
fittings and supplies, and to carry on the business of electricians, elec- 
trical engineers, &c. The subscribers are H. Bourne, H. A. Caspard, T. G. 
Wallace, G. Hobley, F. E. Jones, J. M. Lickfold, and C. S. Lickfold. 
The first directors are F. R. Hill, H. Bourne, A. W. Scrivener, and W. N. 
Stewart. 


ROBERT W. BLACKWELL AND CO. (LIMITED).—This company was 
registered on Aug. 29, with a capital of £200,000, in £1 shares, to adopt 
an agreement with Messrs, Robert Winthrop Black well, Philip Dawson and 
Benjamin H. Howell, trading as Robert W. Blackwell and Co., to acquire 
as a going concern the business of engineers and contractors hitherto 
carried on by Mesars. Robert W. Blackwell and Co. at 39, Victoria-street, 
S. W., and 133, Bermondsey-street, S. E., London ; 204, Chapel-street, 
Liverpool; 50, Boulevard Haussmann, Paris ; : and 120, Liberty-street, 
New York, and to carry on the business of electrical engineers, electricians, 
suppliers of electricity for the purposes of light, heat, motive power and 
otherwise, manufacturers of cables, wires, lines, accumulators, lamps and 
all electrical appliances and apparatus, railway and tramway proprietors, 
engineers, iron and brass founders, &c. The subscribers, with one share 
each, are A. J. F. Barker, P. Dawson (engineer), F. H. Barker, C. Dickin- 
son, A. H. Barker, B. H. Howell (engineer), and R. Brown (engineer). 
The directors are Robert W. Blackwell, Philip Dawson and Benjamin H. 
Howell (managing directora and present partners in the firm), Sir Chas. 
E. Howard Vincent and Francis H. Barker. 


STANDARD TOOL CO. (LIMITED).—This company was registered on 
Aug. 28, with a capital of £10,000, in £1 shares, to carry on the business 
of mechanical and other tool makers, machine makers, engineers, brass and 
iron founders, electrical engineers, &c. 


STREET LIGHTING CO. (LIMITED).—This company was registered on 
Aug. 23, with a capital of £30,000, in £1 shares, to enter into an agree- 
ment with the Liverpool Meter Co. (Limited) and its liquidators to carry 
on the business of mechanical and electrical engineers, ironfounders, &. 
| first directors are Domingo de Ybarrondo, A. S. Hannay and A. H. 

olme. 


D.P. BATTERY CO. (LIMITED).— The annual return to July 25 has been 
filed. The nominal capital is £10,000, in 10,000 £1 shares, all of which 
have been taken up. 178. has been called up on each of 9,992, and £1 on 
each of the remaining eight, resulting in the receipt of £8,501. 4s. 


CHILI TELEPHONE CO. (LIMITED).—The annual return to August 15th 
gives the nominal capital as £250,000, in 50,000 shares of £5 each, of 
which 44,000 have been taken up. £5 per share has been called up. 

COVENTRY GAS FITTINGS, ELECTRICAL AND ENGINEERING CO. 
(LIMITED).—The annual return to July 20 gives the nominal capital as 
£15,000, in 15,000 £1 shares, all of which have been taken up. 4500 is 
considered as paid on 500 shares, and the full amount has been paid on the 
remainder, 

EDISON AND SWAN UNITED ELECTRIC LIGHT CO. (LIMITED).—The 
annual return to Aug. 11 has been filed. The nominal capital is £1,000,000 
in 150,000 “A” and 50,000 ^ B" shares of £5 each. 116,400 A and 
23,564 “B” have been taken up. 10s. per share has been called up on 
89,261 “A,” resulting in the receipt of £44,630. 10s. £35 is considered as 
paid on each of 10 ,000 * A," £2.110s. on each of 89,261 “A” and £5 on each 
of 17,139 “A” and 23,064 "B "T total £456,667. 10s. 


EDMUNDSON’S ELECTRICITY CORPORATION (LIMITED).—Accoriding 
to the annual return to Aug. 11 the nominal capital is £200,000 in 4,500 
Deferred and 35,500 Ordinary shares of £5 each, of which 4,500 Deferred 
and 26,100 Ordinary shares have been taken up. £66,000 is considered 
a3 paid on 8,700 Ordinary and 4,500 Deferred shares. £5 has been 
called up on each of 17,400 Ordinary, resulting in the receipt of £87,000. 

LANGDON-DAVIES ELECTRIC MOTOR CO. (LIMITED). — The annual 
return to August 8th has been filed. The nominal capital is £70,000, in 
20,000 Preference and 50,000 Ordinary shares of £1 each, of which 
8,500 Preference and 44,007 Ordinary have been taken up. £1 has been 
called up on each of 8,500 Preference and 4,007 Ordinary, resultiog in the 
receipt of £12,507. The remaining 40,000 Ordinary shares are considered 
fully paid. 

WEST AFRICAN TELEGRAPH CO. (LIMITED).—The annual return to 
July 25 has been filed. The nominal capital is £400,000, in 40,000 £10 
shares, of which 25,109 have been taken up and paid for in full. 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 34 per cent. (since July 15, 1899). Price of 
silver 27,'.d. per oz. (Sept. 7). Consols (24 per cent.) 1044—1043 for 
money, 1043—104{ for account; 24 per cent. 101—1014 (Sept. 7). 
Stock Exchange Settling Days: Consols, Oct. 4; Stocks and Shares 
Continuation Days, Sept. 15 and 27; Ticket Days, Sept. 14 and 23; Pay 
Days, Sept. 15 and 29 ; Mining Share Carry over Days, Sept. 12 and 26. 


AKKUMULATORENWERKE “ OBERSPREE " BERLIN.—This company 
has been formed in Berlin, with & capital of 3,000,000 marka, for the 
purpose of acquiring Dr. Majert’s accumulator patents. 


COMMERCIAL CABLE CO.—A quarterly dividend of 14 per cent. has 
been declared, payable on Oct. 2, out of the net earnings of this company. 
The transfer books will be closed from 20th inst. to Oct. 3 inclusive. 

DAVIS AND TIMMINS (LIMITED). — A dividend at the rate of 6 per 
cent. per annum for the belt year ended June 50 on the Preference shares 
is announced. 

ELECTRIC JOINT STOCK ENTERPRISE IN RUSSIA.—There are now 
seven electric lighting companies established in Russia, with a total share 
capital of £1,142,187. 

ELMORE'8 METALL-ACTIENGESELLSCHAFT.— According to the directors 
report for 1898, there was a gross profit of 274,987 marks, and efter 
deducting working expenses, interest, law costs, &c., there was a net profit 
of 167,913 marks. 

GERMAN AUSTRIAN MANNESMANN TUBE WORKS.—A prospectus of 
this company has been issued in Germany and Austria inviting applicationa 
for 4,000,000 marks in Four and a-Half per Cent. Bonds. The prospectus 
states that the company has acquired the plant, stock and patents of the 
Mannesmann Tube Co. (Limited), of Landore, South Wales, of a book 
value of £460,000, for £185,000. ‘The company intend to convert the 
Landore works into an English limited company. 


GLUHLAMPENFABRIK HARD. —4A proposal is before the shareholders of 
this company to go into voluntary liquidation. . 

KALGOORLIE ELECTRIC POWER AND LIGHTING CORPORATION 
(LIMITED).—Subscriptions are invited for 159,000 Cumulative Six per 
Cent. Preference shares of £l each in this company, which has been 
formed with a total capital of £225,000 in 200,000 Cumulative Six per 
Cent. Preferred and 25,000 Deferred shares, both of £1 each. For the 
present subscription 28. 6d. is payable on application, 2s. 6d. on 
allotment, and the balance as required in calls of- 2a, 6d. each at 
intervals of not Jess than two months, The remaining 50,000 
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Preferred shares are reserved for subsequent issue to meet contem. 
plated expansions of the company’s business. The Deferred shares 
are issued to the vendors in full payment of the purchase consideration. 
The directorate of the company include Mr. Roger W. Wallace, Q.C., director 
of the Westminster Electric Supply Corporation, Mr. Edward B. Wyman, 
director of the Perth (W. A.) Electric Tramways (Limited), and several 
gentlemen closely connected with the mining industry of Western 
Australia. Sir W. H. Preece is consulting engineer to the company, and 
the secretary and offices are Mr. H. J. Dixon, 257, Winchester House, 
Old Broad.street, London, E.C. The company is formed to estab- 
lish electricity supply works in the neighbourhood, of the gold- 
producing mines of Kalgoorlie, Western Australia, aud to supply 
current for power and lighting for all private and public purposes, 
and the prospectus, which will be found set out in full on another 
page, deals exhaustively with the advantages which electric power is 
calculated to offer in the business centres of this rapidly progressing 
district. <A list of mines, with the owners of which provisional arrange- 
ments have been made, is given in the prospectus, and negotiations are 
pending for lighting the town of Kalgoorlie and Boulder City by electricity. 
Amongst the experts who have reported favourably upon the company’s 
scheme of operations are Prof. C. Forbes, Messrs. Belshaw and Co., 
Mesars. Bramwell and Harris, and other well-known firms. From these 
reports &nd the general favour with which the project ia regarded 
by prominent persons in the districts to be served by the company the 
directors regard the dividend outlook with satiafaction. The whole of the 


. SIEMENS AND HALSKE ACTIEN GESELLSCHAFT.—The Prankfürter 
Zeitung states that there was a great expansion of business during;the past 
yeer, and that the dividend will at least amount to 10 per cent. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
appointed Thursday, Sept. 14, a special settling day in £75,000 Four and 
a- Half per Cent. First Mortgage Debenture stock of Edmundson’s Electricity 
Corporation (Limited), and the further issue of 10,000 Ordinary £5 shares 
(£1 paid), Nos. 80,001 to 90,000,and 10,000 Six per Cent. Cumulative 
Preference £5 shares (£1 paid), Nos. 60,001 to 70,000 of Willans and 
Robinson (Limited). The Committee has also been asked to appoint a 
special settling day in and to grant a quotation to the further issue of 
20,000 Ordinary £5 shares of the Charing Cross and Strand Electricity 
Supply Corporation (Limited). 

The application to quote 10,000 Six per Cent. Cumulative Preference 
£10 fully paid shares (Nos. 1 to 10,000), 20,000 £10 fully paid Ordinary 
Shares (Nos. 1 to 20,000), and £200,0) Four per Cent. Firat Mortgage 
Debenture stock of the Imperial Tramways Co. (Limited) has been refused 

TRAMWAYS UNION CO. (LIMITED).—The directors’ report states that 
the formal transfers of the company's undertakings at Buchareat and 
Madrid have been completed, a large part. of the purchase money has been 
paid, and the payment of the remainder is secured. A meeting will bs held 
on the 12th inst, at which a resolution will be submitted that the 
company be wound up voluntarily. 


H ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


contracts entered into by the company are set out in the prospectus, | " 
copies of which can be obtained from the offices of the compauy, and from i | Week | 3 | Inc, Ho. AGGREGATE. 
tbe bankers and brokers. The lists open on Monday next, and close on ME | ended | | OF Dec. | „ks Ino. 
Wednesday at 4 p.m. for both town and country. | 4 | Amount | Dec. 
NORWICH ELECTRICITY CO. (LIMITED).—Attention is called in the 1899 £ | £ £ £ 
Statist for Sept. 2 to the value of the shares of this company as an invest- | Birmingham Tramways. Sept. 2 4,551 '4- 524 9 35,771 [ 4,653 
ment. After a critical review of the financial position of the company, our | Blackpool Corporation... Aug. 31 1,058 + 372, 22 14.828 t 3,978 
contemporary concludes :—“ In the matter of depreciation the Norwich | Blackpool and Fleetwood Sept. 2 1,471 + 493| 9 13,462 |+ 5,557 
Co. has an excellent record. Every year it has set aside substantial sums radford Corporation... „ ^ 849: 317 55 17,884 a 
from revenue to depreciation and reserve funds, while the premiums which risbane Trams .........: July 19 1,381:+ 439 42| 52,810 4 14,532 
have been received on share issues have been bodily transferred to the | Bristol Trams & Carriage Sept. 1 3, 498 + 317 9 32,638 + 3.168 
latter. At present the two funds total £12,000, which is equivalent to | *Buenos Ayres & Belgrano Aug. 6 2, 281 ＋ 1,092 31 66,245 1＋ 31,161 
12:3 per cent. on the capital outlay of £97,760. Taking into account the | City & South London Ry. Sept. 5 891 — 25 10 9,532 — 79 
capital outlay at the end of each year during the company's five years’ Dover Corporation 2093 + 45 22 4,935 a 
working, the present funds represent an average annual contribution for Dublin United ......... E „ S | n ER „ 
depreciation and reserve purposes of 3°53 per cent. These figures are | *Glasgow Corporation .. „ 2 9,203 41,291, ... d. Mo DE 
decidedly refreshing, and show that the directors of the Norwich Co. are | *Liverpool Corporation Aug. 26 8,179 + 1,939 34 230, 201 731,323 
controlling the company on sound financial lines.“ Liverpool Overhead Rly. Sept. 5 1,994 + 377 10 17,117 + 194 
e 
RIVER PLATE ELECTRIC LIGHT AND TRACTION CO. (LIMITED). —Mr. aig MANUS: „ 5 1473 + 500 35 46,038 411,238 
Arthur Wright has joined the board of this company as managing director. | -Bouth Staffs. Trams... „ 1. 748 f 119 35 23,118 + 1,200 
* Partly electrical. 
ELECTRICAL COMPANIES' SHARE LIST. 
AMOUNT | LAS? PREVIOUS Price RATS PER BUSINESS DONB 
em or DIYI- NAME. WEEK'S PRION | Wednesday, CENT. DIVIDEND DUB, DURING WERK 
SHARE. | DEND. | AvavusT 30. | Sept. 6. YIELDED. ENDING SEPT, 6. 
TELEGRAPHS. 2 S 
8. es 
4110,90 100 4X African Direct Telegraph 4% Mort. Deb. (red) | 100 104 100 14 81611 | January and July .. 101 o 
25.000 10 T Amazon Telegraph ..... == s ~~ --——————— oo 8 4 8 4 T June and December.. vo ee 
2125,000 A 100 1070 RES: 3 nt. Debentures. æ = a =a = ~ 8 75 E " H i à - 5 d: — 
2875,52) toch e. a- em pe Ener O4 UD 2 GP A» — . May, . - 
£3,662,240| Stock | 80/0 Po. Preferred. ñ. 1.5 116 16 116 8 10 „ pre E 115] 116 
£1,062.740] Btock | 18/0 Do. Deferred „~ = = = —U— 14) 15 141 15 6 00 2 14H 14$ 
9n6. 10 14 Brasilian 8ubmarine ~ «= == = a æ s s æ w x 16 15} 15 163 £ 10 4 Mar., June, Oot., Dec 15$ 15 
£75,000 100 5 » Do. 6 nm Cent. Debs. (Ind Series, 1900) —..| 107 '11 107 11t 41011 | June and Decemhe» m E 
10,000,000| $100 $1} | Commercial Cable Capital Stock ~ ~ = ææ- | 188 198 188 19 4 211 Jan., Apr., July, Oct. 1 = 
41, 886, 41 8 d * Do. 4per Cent. Debenture Stock 104  1C6 104  1C0 815 6 " ' 1064 J04 
16,000 10 Ouba Submarine Ordinary ......—.. — 9 10 9 10 8 0 0 | February and August 93 9$ 
15,981 6 50 _ | Diveot Spanish. (Ordinary) = 22 5 4 5 4 6 4 00 | Apri) and October oo ~ - 
6.000 b 5 Do. 10 per ent. Cumulative Preference ~. 9) 10) 94 101 415 3 10 T T 
£30,000 50 15 Do. t nt. Debentures = =-=- =- -| 1087 107% 133 1972 & 4 1 | Janusry and July T S 
60,710 20 Direct United States Cable — .—....—........ 111 123 ug 123 6 6 1 | Jan. Apr., July, Oct 12} 111 
£120,000 100 44x Direct West India Cable 44% Reg. Deb. (red). 100 103 100 108 4 7 5 June and December.. : 
£4,000,000| Stock 65/0 | Bastern y eed be wi e GEM Xe d Md mu M Me OE Em ai QE 151 168 161 156 410 0 Jan., Apr., July, Oot.) 115 1623 
£1,795,000| Stock 4 Do. 8j per Cent. Pref. Stock... —....... 99 102 99 = ius 8 8 8 on " 994 s 
£1,432,268| Stock 4 * Do. éper Cent. Mort. Deb. Mock (red.) 116 121 116 121 8 6 7 | May and November — 
250, 000 10 33 Bastern Irten sion 1435 16 14] 1d 41111 | Jan., Apr., July, Oct 14$ 141 
,000 | Stoch 4 Do. (per Cent. Debenture Stock m.. m... 115 120 1!5 120 8 7 0 | February & August e» -" 
£16,200 100 5 * Do. 6p. c.(Austin.Gov.Sub.)Deb.190( (reg.) 99 108 9) 103 417 4 | January and July - a 
5100 100 5 è Carer ar e — 05 oo aD e» am on a os c am - 100 101 10) 105 4 17 1 " LL em e 
£'7,600 100 b *Bastern and B. African 5 p.c. Mor.Deb.,190((reg.) . 99 108 93 108 417 1 " " T - 
£24,600 100 5 » (Bearer) . = = = = æ.. ss = mamma: 10! 103 10! 103 417 1 " " P € 
£300,000 100 4 e . 4% Mo e Debentures,1909 = =.. - 101 1C4 101 104 81611 | February & August 108} a 
£230,000 35 1A Do. 4% Mauritius Sub. Debe. (red.) 102%  1C6X 102% 106% 815 3 | May and November 101) 24 
180,191 10 4/6 Globe Telegraph and Trust... A. 103 111 101 11 $15 5 Jan., Apr., July, Oot. 1111 10 
180,C43 10 8/0 Do. 6 per Cent. Preference .....1......... 15 154 15 Le 817 5 " ' 15] 15 
160,008 10 5/0 Gt.Northern of Copenhagen 80 t2 80 82 4 0 8 | January and July à 30$ a 
480, 500 100 “x Halifax & Bermuda Cable 4632 lst Mort.Deb.(red)..| 100 108 100 108 476 v sè pn 
17,000 28 87/6 Indo-Baropean = = æ 4 48 52 43 E 416 2 | May and November 49 € 
£100,000 100 0x London Platino-Brasilian 6 p. c. Debs., 1904. ..xd| 109 112 103 100 610 1 | March & September 103 a 
£100,000 100 a% P & European Tel. 4X Quar. Debs.(red) .....| 103 16 1t3 106 816 6 | Juneand December - 
13,839 8 8/0 Routers cm cem ww oe ow ee 7 8 5 0 O | April snd October. ae - 
3,381 |8180 C«rt.| 0X Submarine Cables Tr u 130 185 13) 135 497 ^ 180} € 
16,09 10 - West African Telegraph a= ~ ~ ~ n ammm. 21 . 854 2j 3$ 4 9 3 , December and July. 
E200. 000 166 5% „% Do. 6 per Cent. Debentares (red.) . . xd| 100 103 98 101 419 0 | March & September 1904 954 
80, 33 - Wess C ast of America - om €D €D ow €P €D GUB Gu» €P @ = wz à 1 $ 1 -- — ee = 
£160,000 100 4X „% Do. 4 per Cont. Debentures am ~amm] 101 104 101 104 816 11 | January and July PN - 
88,321 10 2/6 West India and Panama... 14 1 10 1 e" May and November AE = 
84 568 10 6/0 Do. 0 per Cent. 126 Proference.. ......2.- 10$ 10 1 it 611 6 " " 103 es 
4,009 10 6/0 Do. 6 per Cent. ind Preference ... e em em 8$ - 94 8 9 6 6 8 a 7 81 — 
£80,000 100 6 » Do. s per Cent. Debentures m. == . 108 106 103 106 414 4 | January and Juy pas 105 a 
£889,781 | Stock 4 Weatern & 4% Debenture E lo 108 166 14 107 815 0 June and December | 105 EE 
8.68. 100 110 0 Western Union 6 per Cent Sterling Londs (red. xd! 100 106 98 108 616 6 | March & Septemter - 5 
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ELECTRICAL COMPANIES' SHARE LIST. 


BUSINESS 
PRESENT | AMOUNT | LAST | FREVIOUS 
Hoc | op Eos NAME, WIE 's PRION |W y. | CENT. Drvipzmp Dux. | DURING Watr 
SHARE. | DEND. | AUGUST 30. Sept. 6. ED. i 
TELEPHONES, 4 s. d. Highest Lowest 

224 850 108, | 1$d. | Consolidated Telephone Const. & Manufacturing 1 i 1 115 8 Jux - . 
71,000 1 — | Monte Video Telephone DNE RERA . i i 5 0 0 Ootobe = - - 
-4,000 1 .. Do. 5% reference. ——— — —— —-—— — — - - 

490 5 8/0 | Nations] ==- . 5 5j t tà 511 7 | February & August 58 E 
15, 10 6/0 Do. 6 per Cent. Cumulative lst Pref. —— .. 13 14 18 14 459 " n * — 
15,000 10 6/0 . e Cumulative 2nd Pre 18 14 18 14 4 5 9 " " .. - 

250,000 8 2 Do. 7 Non-Cumulative 8rd Pref m ~ = =- ti 54 51 54 4 10 11 " " 15: [185 

),323471 | Stock 131 Do. Debenture Stock 84% (red.) 99 102 £9 102 8 8 8 | June and or 

111,606 1 0/8 Oriental qaam Dies ar eres a oe GE i 1 1 1 5 0 O | April and October. i - 

58.000 5 6/0 United River Plate TS 4 5} 41 51 514 8 | Jy 22 - 
£179 947 | Stock 6% |* Do. 6 per Cent. Debenture Btock (red.) 1. 104 107 04 107 4 1311 | June and r - - 
ELECTRICITY SUPPLY COMPANIES, E 

100,000 1 = Bl'ckh'th & Gr'nw'ch D'st'ct Elec. Lt. Ord. (168 pd.) 3 "v - - uve 
8,000 10 7/93 | Bournemouth and Poole Electricity SupplyOrd .. 1 T 13 - 218 5 - Z — 
6,000 10 4/6 Do. 44 per Cent. Cumulative Pref, 8 10 11 10 11 4 110 — pO * 
10,661 5 8/3 Brompton & Kensington Electricity Supply Ord 8 9 8 9 8 6 8 - £ X 
12,000 6 7/0 Do. 7 per CentwPreference — — — 9 10 9 10 810 0 | March & September - * 
20,000 b x Calcutta Elec. Supply Ordinary (£4 paid) ...... .. 6 (H 6 s} Pa - T = 
3),000 5 4/0 Charing Cross & Strand Electricity Supply Corp. .. 10) 114 10) 11 818 3 | February & August 191 = 
2),000 5 2/8 . 44 per Cent. Preference =. m~ aa o 6 64 6 5i 8 9 8 , " t a 
£34,000 5 2/6 Chelsea Electricity Supply Ordina -oe — — — es 71 8} 7e 8 810 7 ———— — — .* TX 
£100,000 | Stock dx - d. * Debenture Stock (red.) = = 118 115 118 115 818 7 June and - ES 
$1,200,000| $1,000 5% ‘Chicago son 1st Mort. 57 Boyear Gol Bonds(red)..| 105 115 105 115 4 7 2 | April and October = = 2 

60,000 10 7/0 City of London Elec. Lighting Orxdd = 111 1? ul 12 218 0 & A 12, 14 

40,000 10 6% Do. 6% Cumulaiive REN. eee 124 13 1 13 4 811 | January and July 1? ee 
£199,000 | Stock 5% (Do. 6% Debenture Stock (red. 125 180 115 130 317 5 June and December | 1 1284 
40,000 10 J County i London & Brush Prov. Ord.. -.. 11 111 11 11 — — — * 
20,000 10 6/0 Do. 62, Cum ative Preference... —.. 18) 144 133 14 42 9 | Msrch & September = * 
£200,000 | Stock 7/8 Do. 475 Deb. Stock Certs. 30% to be pd.) red. 81 81 8! 85 a - z Se 
15,000 5 10 WN and Knightsbridge ved. ... 12 183 12 13 ee ey — — — 
10,000 5 6 Do. . 9X ist Palos ae ae 71 8 7 7 817 5 | January and July = — 
110,000 8 - London Electric Sage . B 4 8 4 in - se x 
48,050 5 8/0 Do. 6% Prefetehce = =æ = = = = = a m m v» ei 7 6 7 5 7 9 — aq a 
,000 Stock 4% Do. 4% Ist Mort. Deb. Hp 105 167 105 107 815 1 Mch.,June Sept Dec ae x 
62,500 10 570 — M yox Supply Ord. (Nos.1 to62 500) 15 16 ies H^ 3 : : October — 153 15} 
92.500 10 17 77 Do. Los O 00 UU iro 5556 ow ow vo oo em 14 15 3 - .. dé 
320,000 Stock 4 4, Do. Deb. Stock Firat Mortgage i 1185 17 119 815 7 Juus aud December - ps 
6,452 19 t Nottin Electric Ordinary aa = = ss = a m o 15 16 15 16 815 0 | Maren — bz 
28 5 5/0 Eror ae a BT ts, A SERRA AAE f " 6} É 39 0 " - - 
300,000 | 1 8% Yi" Mor Ie . T » - x: 
£130,070 3tock G River Plate El. Lt.&Trct: n, 1 Ltd, as Mor. Der. . 85 90 85 £0 Sit il - - F: 

160,000 | $ $2 | Royal Electric Oom any of al Shares m. | 160 180 160 180 481 - — 2 

128,200 100 44% «x 1 QE De. ͤ ˙¹A 1M 10 105 lU 441 April and October: - Pa 
81,980 b 50 86. James, Pall Mall Electric Ordinary w=.. 163 73 61 173 4 210 | February & August 174 e 
88 B 8/6 Do: t er c A acia ed ire 28 + uu , A 810 0 " T — a 

, 5 — South London Ele upply Ordinary 8 4 se — * aie 
79,90 5 5/0 | Westminster Electric Supp Wort POMES uuum 154 61 1t ez | 312 9 | March & September 17} 
ELECTRIC MANUFACTURINC, &o., COMPANIES, 

125,000 1 T Aron Electricity Meter 6 per Cent. Cum. Pref. æ = 1 i 1 1 mA e : ks 
40,000 5 6/0 British Insulated Wire Ordinary ................ 11 12 1l 12 á E 5 ee bis 1 
27,500 5 3/0 Do. do. einde ia 6} t} 6} 6} 4 8 11 T ow ES 
94,uu0 1 1/2 Brush Electrical Engineering 14 En 1j 24 216 6 [September E 2 
99,000 3 1 Do. 9 per Cent. Pref. Non-Cumvlative me = — 24 28 28 d $11. 20 3l 

2125 000 Stock 4 De. 4 p. c. Perpstial Di)besture 50 of. xd 110 114 18 112 4 0 4 | February & August — - 
£50,000 | Stock 4 $ * Do. 2na Debenture Stock (red.) 10 101 101 104 4 6 7 | Juneand December - — 
£20,000 5 10/0 Callender's Cable Construction Ordinary 2...... . 13} 1! 13 id} 5 3 5 " n 14] el 

20,000 5 v Do. 65 per Cent. Cumulative Preference 6} 6 5 6 T ee ee ^ 
£90,000 | Btock 44% Do. 44% 1st Mort. Deb, (red) 2. —.—.... 112 115 12 1.5 818 3 | November and May E] 

850,000 1 9id. | Castner-Kellner Alkali Co. (fully, paid) —..—... 1 if 1 14 6 8 0 as 1} 2 
60,000 1 1/44 | Chadburn's Ship Telegraph Ordinary ....— =.. 1 1 1 lg = - - & 
£0,000 1 71d Do. ö per Cent. mulative Pre. 1 14 1 11 416 0 - - wi 
82,098 8 2/1! Crompton a Co. (Nos. 1 to 32,008) 8! 4 8} 4 410 9 | January and July .. oe d 
60,000 :3 és Davis and 6 0 55 6 per cent. Cum. Frei 4 1} i td ee .. - "Ss 
99,261 5 1/9} | Maison and Swan United (“A“ Shares) (£3 . à 2 24 2 24 7 4 0 | February @ August ex do 
17,189 b 2/9] Do. (£5pald) a= == == = ~ — 4 6 à 0 6 0 0 si n 

£3t0,C00 stock 4% Do. 4% ortgage Debenture Btock red.) 95 97 95 97 4 3 6 | June and December - 

17,400 5 5/111 | Edmundson s Electric. Corporationord (fully pd)... 5 5| 5 tà 5 9 1 | Half- 22. æ asosa E ‘5h 

112 100 2 1/2} | Electric Construction Co. (Limited) 23 24 24 PT 4 16 10 Jan July 215 be 
25 000 1 2/93 7 per Cent. Cumulative Pre 8 $4 8 34 1 0 0 — < - = 

182,500 | Stock 4% Do. 47% First opper De Deb. (od.). 162 105 102 105 8:0 5 e AES and July * - 
15,000 10 20/0 Henley" s Telegraph ding s a - 5 7 8 | February & August - - 

3,000 19 7/0 Do, 7 Cent, d — — — — — —À — .. — 8 3 7 19 "nm s.. - 
£5),000| Stock 43 Do. £4 Y? Debenture Stock (red.) xd 111 114 110 113 819.8 " " - — 
5 ),000 10 5 * Rub ercha, &c., Work 21 22 21 iè 4 Sit ' j 21Ẹ 2u 
80) 000 100 4% Do. 4 First Mo ‘Debentures peas 102 los U2 16 815 4 | March & ber 103 ls 
7,350 m 12/0 9 nstruction and Maintenance m. = = . 88 42 ..88 42 4 710 | March and July — - 
£190,000 100 4% Cent. Deb. Bonds, 19000. 103 106 103 100 315 6 e 104} Lus 
£20,090 5 4/58 Do. "y. ufacturing Ordinary CTUM: y 91 9j 91 A 8 3 - - T 
20,020 b 2/98 S WA V. ² CHE iba qi b 63 57 62 400 - - - 

£30,000 5 5/0 Willens a Robinson Urdinary aami 10 1:3 104 11 4 110 | April and October. - e 

430, 000 5 8/0 Do. 6% Cumulative Preference .. æ e=... 7 7i T 74 4 9.0 ” " .. * 

£1000)) | Stock 43% Do. 43% First Mort Debs... . 03 108 100 108 318 s | Mayand November - = 

ELECTRIC RAILWAYS, TRAMWAYS, &o. 
12,000 | 10 6/0 Blackpool and Fleetwood Siac de bile Sih ta Saas as 21 21 19 2. 813 2 - 21 - 

167,903 100 ty Brisbane Tramway 5% Debs. .... TE TULIT 17 109 107 10) 412 6 20 = as 
50,000 | 10 hong Bristol Tramways and Carriage UN. un: P 25 21 25 zi 24/ 2 | February and August oe - 
25,000 10 im Do, Con Pret: (43 pald) ua uu mco. 28 29 21 29 e? ee aý 

£100 OC Stock 4% Do. 4%'Debenture .......... ep GU e a ndi qii. 118 119 118 119 878 = oe - 

80,000 10 12/ | British Electri& Traction Ordinary 174 18] 17 .8) 3 410 2 184, 13 
10, 900 10 6/0 Do, 6% Cum. Pref. (Nos. 30, 001 to 40 0000 182 14 11 141 1 4 3 - m "n 
20,000 | 10 5,4] Do. do. (Nos. 40,000 to 60,000) — - .. "s a i ini ia pst 
£200,100 Stock 5% Do: BZ Perp. Deb. os usse 127 13) 127 1£0 | 317 8 ed 293 ues 
40,000 b t/ | Buenos Ayres & Belgrano 6% Cum.Pret.(£4 paid) . s 4j 4j 4j 639 - - - 
27,500 5 i do, do. (fully paid) 51 ók 53 54 $e aa - . 

265,685 | Stock 5% do. P 103 111 108 111 410 1 - 103] - 

435,250 10 8/U Central London Ordinary — aaa da 10} 10} 103 10} 21510 | Juneand December * .. 
178,308 10 2/4), Do. — i i 8, 8i s 213 9 ü , - - 

£630,000 Stock 241 City and South London Railway Con, | 0 6) 67 65 67 3 3810 | January and July Pi 6h - 
22,500 10 - Do. Ordinary (Nos. 1 to 22,500) (fully paid). 6} 6} 6} 62 i d Š — 
57.000 10 eh Do. do. (Nos. 22,501 to 60,000) (4:3 10s. pd) 14 34 23 34 - d e - 
! g — 10 57 D». 5% egens Preterence ( een — 14 15 14 16 8 6 8 | January and July €- "ba 
ANDES tZ ee ee 131 11 13} 14] és | z s - 
187,701 Stock 4% vo. 4% Perpetua: Debentur =- — =- - 12 e T Ba 219 9 May and November = - 
,000 10 ns „ Tramways Ordinary ...... ORA 94 25 23 214 213 1 | March & September 24} 23) 
10,000 10 6 Ae 103 16 16 16 8 13 10 " w - - 
£200,000 | Stock 44% Bo MA DOMME UNG Liu uicime uiii 1141 116! 1163 1153 81711 | January and Jul ee ~ 
37,5 | 10 29% | MY verpool Overhead faliway Ordinary = aoe Xd 7114 712 8 854 4 0 O | February di August - - 
"CP SERRE RB n n n n in 
, . o =- — — c 9 o — ce — ae « « 4 106 4 106 16 6 4 — LI 
24,000 b New General Traction mud T— coerce 1 4} 1 4i : ub - 2 - 
18,334 10 ad Potteries Electric Traction Oe. Lu 3 14 15 14 15 * m p - 
20,000 10 UD MO. PX QU, REING oda . ibi 10$ 11 100 11 *r "v - 
510,000 | Stock Waterloo and City Ordinary a æ æ 22. 101 104 10 104 217 8 102] 101 
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NOTES. 
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Tue British Association meeting at Dover is not so 
numerously attended as usual, the total number of members 
being only 1,216. The Town Hall, was however, filled 
to its utmost capacity on Wednesday night, when Sir 
MicHaEL Foster delivered his Presidential Address. It 
differed in many respects from the normal type of presi- 
dential discourse to the British Association. The custom 
most favoured by successive presidents, and the one regarded 
by them as best meeting the conditions of their office, 
is to enter upon a detailed resumé of the progress made in 
their own special branch of science, with & highly technical 
discussion of the most salient problems presented by it at 
the moment. A physiological president will sometimes dilate 
exelusively upon the theories of vital action; a chemical 
president, upon the best means of providing chemical food- 
stuffs for humanity ; and a mathematical president, upon the 
transcendental conceptions of a fourth and higher dimensions 
of space. Men who follow this course place themselves in 
the presidental chair of a special Section, rather than that 
- of the entire Association. They forget that their audience 
represents the widest and most far-reaching interests 
in science. They address themselves immediately to 
but a section of their hearers; although, indeed, a larger 
audience beyond the walls of the building may eagerly read 
what they have said. We regard with considerable satis- 
faction, therefore, Sir MicnaEgn FosrEn's decision to discourse, 
not merely on the branch of science in which he shines so 
pre-eminently, but on the progress of the whole range of 
theoretical and applied science during the century. 
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Pisos over the opening observations of a somewhat per- 
sonal character, and the ensuing passages which review the 
state of the various sciences one hundred years ago, we 
come nearly to the middle of the discourse, and gain 
a foreview of that philosophical and thoughtful treat- 
ment of his subject which at once raises the Presi- 
dent’s discourse far above the level of a vulgar and 
tedious catalogue of progress. It does not satisfy him to 
mark the change in the condition of each science; attention 
must be directed, and thought invited, upon the material, 
intellectual, social and political influences which these changes 
Thus the address has aptly 
served to emphasise anew and with more than usual 
perspicacity the breadth of the influence upon modern 
civilisation of scientific societies, of which the British 
Association is a type. 


have wrought in human affairs. 


en 


MATERIALLY, the progress due to science has been great. It 

is“ so imposing as to be obvious to everyone, and the praises 
of this aspect of science are to be found in the mouths of 
all.“ But material progress is not the final goal. Grand as 
have been and still are the achievements in outward civilisa- 
tion, intellectual advancement is a result which must not: 
be discounted. ‘‘ The increasing benefits brought by science 
are the results of man’s increasing mastery over Nature, and 
that mastery is increasingly a mastery of mind. . , 
It js an increasing use of mind in place of muscle." 
We commend to the special attention of our readers Sir 
MicBaEL's expansion of this thought, in the passages upon 
“the features of the fruitful scientific mind." Yet even 
these happy reflections are not without a tinge of pessimism, 
in the ironic inference that “to men of science themselves, 
when they consider their favoured lot, the achievements of 
the past should serve not as a boast but as a reproach." It 
has evidently been given to Sir MıcmaEL Foster to mourn, 
as so many of his confrères have done, over the lamentably 
inadequate use the scientific mind is able to make of tke 
wealth of material spread before it. 


— i a 


PorrricaLLy, as well as intellectually, the progress of science 
has made its mark on human affairs, and this influence tle 
President considers has been for good. In spite of what 
chemistry and engineering have done to make war more and 
more formidable, Sir Micmakr believes that “not in one 


branch of science only, but in all, there is a deep undercurrent 


D 
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of influence sapping the very foundations of all war." The 
columns of the daily papers, at the time these words were 
uttered, afforded a painful commentary, and supplied the 
pessimistic note which the President’s address lacked at this 
point. Nevertheless, in spite of outward appearances, and in 
the long run, scientific progress unmistakably is a power that 


makes for peace. 
uc Geo 


Ix Section B yesterday, the President, (Dr. Horace T. 
Brows) made an important announcement. He had been 
privately informed that Prof. Dewar had just succeeded in 
liquefying helium with the aid of solid hydrogen as a cooling 
agent. Considerable interest was also aroused in Section A, 
with regard to an important research on the specific heat of 
water, by Prof. CALLENDER and Mr. Barnes of the M-Gill 


University at Montreal. 


PROF. Poyntina, in his Presidential Address to Section A, 
remarks that physical laws have greatly fallen off in dignity. 
Perhaps the Jaw which has suffered most in this way is the 
one enunciated by On. It has, indeed, to use the Professor's 
words, been assigned the humble rank of a mere description, 
—often tentative, often erroneous—of a similarity which 
we believe we have observed. 
the fall of potential along 
only when the current flowing has assumed a steady value, 
but now even the truth of this is assailed by a no less 
distinguished experimenter than Prof. Ric. 
D'ALnE, in his notes this week, abstracts an article of the 
Professor’s in which he describes an experiment tending to 
show that Onw's law does not apply in the case of rarefied 
gases. 
circuit consisting of a sensitive galvanometer, & high resistance, 
and a vacuum " tube depended on the relative position 
of the resistance in the circuit. It is suggested that the 
explanation may lie in the discontinuity of the discharge; 
but even the assumption of a discontinuity hardly explains 
the phenomenon, unless it is attributable to the different 
potentials (with regard to earth) of the various elements of 
the circuit, and a consequent capacity effect. We do not like 
to suggest that Prof. Ricui’s battery and galvanometer were 
not sufficiently well insulated; but if such had been the case 
the mystery would be explained. 


Experience has shown 


& resistance to be uniform 


Mr. FOURNIER 


The apparently continuous current flowing through a 


— J,—— 


From the Annual Report of the New Zealand Post and 
Telegraph Department just to hand we learn that the intro- 
duction of the sixpenny rate for telegrams in June, 1896, has 
proved so far satisfactory that the revenue is now considerably 
higher than it was previous to that date when the shilling rate 
prevailed. Of course, this result has been obtained at great out- 
lay upon staff and plant to meet the largely augmented traffic 
and tle expenditure is still very much in excess of income, 
In respect of the Telephone branch of the service, this remark 
hardly applies, the receipts and expenditure nearly balancing, 
and allowing 5 per cent. for interest on capital. Telephony 
is growing rapidly in the Colony, as is evidenced by the fact 
that of the total telegraph revenue, amounting to less than 
£180,000, nearly £40,000 was earned by the telephone. 
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Battersea Polytechnic— The next Session commences on 
25th inst. Some particulars of the courses of instruction in 
electrical, mechanical and civil engineering are given in an 
advertisement. 


Obituary.— We regret to record the death of M. Gaston 
Tissandier at the age of 56. M. Tissandier was well- 
known as a scientist and aeronaut. He was the founder 
and editor of La Nature, and a popular writer on scientific 
subjects. 


Electromagnetic Wireless Telegraphy.— We hear that Sir 
William Preece has been making some experiments with an 
electromagnetic system of wireless telegraphy on the Menai 
Straits. Perhaps he will give the British Association some 
particulars with regard to these experiments. 


South-Western Polytechnic.—Courses in mechanical, civil 
and electrical engineering, chemistry and commercial training 
are given in the day college for men. Evening clusses are 
also held in mathematics, physics, mechanical, civil and 
electrical engineering, &c. Some particulars are given in an 
advertisement. 


Cable Interruptions and Repairs :— 


Date of Interruption. Date of Repair. 


Latakia— Cyprus . June 21, 1899 — 
Jamaica — Colon July 1, 1899 — 
Bolama and Bissao (communi- 

cation Wir) July 28, 1899 — 
Accra — Grand Bassam ..... ... Aug. 1l, 1899 Sept. 8, 1899 


Sheik Seyd—Perim............... Sept. 4, 1899 


Ship and Shore Telephony.—The local telephone company 
&t Genoa has agreed to connect their system from the shore 
to any or all the ships that may be lying in the harbour, in 
order to facilitate communication with brokers, consignees, 
and others having business with the vessels. This is a 
departure in telephone work which the National Company 
might be well advised to adopt in London, Liverpool and 
other principal ports. 


An Edison Gold Concentration Process.—According to a 
Laffan's telegram Mr. Thomas A. Edison has perfected a new 
electrical concentration process for extracting gold. The plant 
is to be erected on a Government land grant of 54,000 acres, 
situated in the territory of New Mexico, which has hitherto 
proved unprofitable for agricultural purposes owing to lack of 
water. A company has been formed, which has bought the 
ground for £600,000. 


Thunderstorms in America.—A number of severe thunder- 
storms have recently caused much damage in the United 
States. Philadelphia has suffered a loss of something like 
£200,000 from fires caused by lightning, and in other places 
a number of deaths are reported. New York came in for its 
share of loss of life and property, and, among other accidents, 
a trolley car near Highwood, Chicago, made a wild run for 
half-a mile, the motor man having been stunned by lightning, 
and thus losing control of the car. 


Wireless Telegraphy in America.—The New York Herald 
has made arrangements with the Wireless Telegraph and 
Signal Co. to erect a set of Marconi apparatus on a steamer 
which will follow the races between the Shamrock” and 
* Columbia." By this means the latest news as to the relative 
advantage of the two yachts will be telegraphed, and the 
Nee York Herald will publish successive editions as the race 
goes on. Mr. Marconi left for New York on Tuesday, by the 
s.s. “ Etruria," for the purpose of superintending the installa- 
tion of the apparatus. 


Proposed Electric Parcel Despatch in London.—Thirty-seven 
years ago a cast-iron tunnel was built between St. Martin's- 
le-Grand and Euston station, a distance of 2} miles, by the 
Pneumatic Despatch Co., for the despatch of parecls. The 
tunnel, which included one intermediate station in High 
Holborn, was of Q-section, 4ft. high and 4ft. Gin. wide. 
Difficulties were experienced, however, in employing pneumatic 
pressure on such a large scale, and the scheme was aban- 
doned. We hear that the tunnel has recently been surveyed 
throughout and found to be safe, and that a scheme is on foot 
for utilising it with the help of electric traction. 
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Railway Tunnel Lighting.—A description appears in a 
French eontemporary of the method which is to be employed 
in lighting the Batignolles tunnel, near Paris. On either 
side of the tunnel a line of 10 c.p. incandescent lamps will be 
placed, the distance between each lamp being one metre. 
These will be at about the same height as the carriage 
windows, so that any train stopping in the tunnel will be 
well lighted from the outside. The lamps will be auto- 
matically lighted and extinguished by the passage of the 
train, a number of pedals, depressed by the rims of the 
wheels, working the switches. 


Illuminat' ois in Honour of Admiral Dewey.— Admiral 
Dewey is expected to arrive in New York Harbour on Thurs- 
day, the 28th inst., and on that evening, as well as on the 
Friday evening, special lighting displays, chiefly with the aid 
of electricity, will be made. We read in the Electrical World 
that the great span between Brooklyn and New York will be 
decorated with ** Welcome Dewey " in letters 36ft. high. The 
legend will be 300ft. long, and will consist of 8,000 incan- 
descent lamps. From the towers of this span four great 
search lights will play in all directions. Strings of coloured 
electric lamps are to be festooned among the trees in the City 
Hall Park, and what with private efforts as well, the load on 
the supply stations is likely to be unusual. 


Charterhouse Science and Technical Schools and Rogers' 
Memorial Institute.—' The winter session of this, one of the 
largest and oldest science schools in the United Kingdom, 
wil recommence on Saturday, September 23, 1899, under 
the presidency of the Rev. H. Swann, M.A. During the past 
session & large number of students availed themsclves of the 
privileges afforded by this institution, and of these (who were 
mostly elementary teachers) the majority presented themselves 
for examination. Instruction of a practical character is given 
in most of the sciences at almost a nominal fee, and hitherto, 
we believe, the classes have been conducted at a loss. Full 
particulars of the classes may be obtained from Mr. C. Smith, 
organising secretary. 


French Society for the Encouragement of National Industry. 
The triennial prize of £20, founded by Madame Melsens as 
a reward for an application of physics or chemistry to 
electricity, has been awarded to Dr. Gréhant, professor at the 
Natural History Museum. MM. Chauvin and Arnoux have 
obtained a gold medal for their measuring apparatus, MM. 
Blot, Guyenet and de Mocomble have also received a gold 
medal for their movable platform for the 1900 Exhibition, and 
M. Niclausse for his boiler. A silver-gilt medal has been 
awarded to M. Quivy for his electro-zincing process, and silver 
medals to M. de Dacremont for his treatise on industrial 
electricity, and to MM. Solignac and Criquebeuf, M. 
Angenault and the Carcassonne Electrical Co. for incandescent 
lamps of small candle-power. 


Central Station on Wheels.—The Eastern Railway Co. of 
France is utilising what D'lndustrie Flectrique calls a central 
station on wheels for repairing the Torcenay tunnel. It is 
mounted on a railway truck, and includes a petroleum engine 
driving a dynamo, which furnishes current both for propelling 
the truck by means of a motor and for lighting the works in 
the tunnel. This little central station suffices for four to six 
arc lamps or 20 to 40 incandescent lamps, and it has been 
found of great service in tunnels and for night work. Our 
contemporary also states that in Germany trials are being 
made with an ambulance carriage built on similar lines. It 
is provided with a 5 H. p. petroleum engine, with sufficient fuel 
to run 15 hours, driving & 63-volt 40-ampere dynamo, and 
is furnished with a powerful projector. 


A Proposed Tide Mill.—Preliminary steps are said to have 
been taken in the construction of a tidal power plant at 
Niantic, Conn. The general plan, as given in /lectricity of 
New York, is to fix across the tideway four undershot power 
wheels, each 30ft. in diameter, carrying 12 paddles, the 
latter to be submerged 10ft. The whecls are to be 
so arranged that they will continue to operate whether 
the tide is coming in or going out. Three of the paddles of 
each wheel are to be continually submerged, the torsional 
strain being taken up and transmitted to the machinery by 


721 


cylindrical steel shafts, upon which the wheels will be hung. 
The power developed will be transmitted to several air 
compressors housed on the shore, where air, at a high pressure, 
will be stored in a tank, from which it will be drawn to 
operate electrical and other machinery. 


Electrolysis in Sydney, N.S.W.—A Paper was recently read 
before the Electrical Association of New South Wales on the 
bonding of the Sydney electric railway tracks, a question 
which appears to have caused the gas, water, and hydraulic 
companies out there some considerable anxiety. According 
to this Paper, particular attention is being paid to the pre- 
vention of current leakage from the rail return. The bonds 
are of the Edison-Brown plastic type, and a supplementary 
return is being provided in the shape of a copper cable 
having a section of 0:45 sq. in. Considerable amusement 
was occasioned by an alarmist article in one of the Sydney 
papers on the dangers of an insulated return, inspired, it 
appears, by the sight of the bare cable which was being laid. 
lhe possibility of thousands being struck dead at their water 
taps was alluded to, and similar imaginary horrors. 


Electric Automatic Block Signalling.—In an editorial note 
on the subject of electric semaphore signalling, Electricity of 
New York mentions the fact that the Pennsylvania Railroad 
Co. now works the whole of its lines by such a system, the 
last section having been recently equipped. At intervals of a 
quarter of a mile the tracks are spanned by a light framework 
on which the signals are placed. The method of working is as 
follows :—When a train passes a signal bridge it closes an 
electric circuit and allows current to flow from a set 
of storage batteries to the operating motors which move the 
semaphore to the“ danger position. When the train passes 
beyond the next bridge a circuit is opened and the upper blade 
drops indicating that the block from which the train has just 
passed is clear. Finally, when the train passes beyond 
the third bridge, the lower signal drops, showing the engineer 
of an approaching train that there is nothing on the next two 
blocks ahead. The mechanism is so designed that in the 
event of a failure through any cause, the danger“ signal is 
displayed. At junction points the automatic system is supple- 
mented by hand signalling. 


Dover's Hospitality to the British Association.— The follow- 
ing letter was contributed to The Times of Tuesday last by a 
correspondent signing himself R. H.” It confirms rumours 
we ourselves had heard from other quarters. ' 


For the sake of those who are intending to take part in the meeting of 
the British Association at Dover, attention should be drawn to the 
somewhat remarkable preparations which seem to have been made for 
their reception. Organisation seems to have been invoked not for the 
purpose of securing the comfort and convenience of the viaitors, but 
rather with a view to exploiting their purses to the utmost. The 
prospective influx of some 2,000 persons into so small a town as Dover has 
suggested to sume enterprising mind the ease of inflating prices for lodgings 
beyond their normal point by the simple operation of getting control 
of all the accommodation available. 1 journeyed to Dover yesterday 
in quest of lodgings, and the state of affairs was revealed to me 
without delay. In answer to casual inquiries at the railway station 
I was informed that all the rooms in the town had been taken up by a 
certain firm. Every application for rooms I made met with the 
same response, We have none to let next week." At last, in despair, I 
applied to the firm whose name had been given to ine at the railway station, 
and then I was furnished with orders to view apartments in houses from 
which I had already been turned away. I may add that I was 
supplied by this firm with a list of the houses and apartments 
which they had to let, and this list fills a pamphlet of no less 
than 56 pages. Dut the most unpleasant feature of the situation is that 
for the tritling accommodation of bed aud breakfast in rooms which are 
quite remarkable for their dirt and discomfort, even at a small seaside 
town, ridiculously exorbitant prices are asked. The least of the charges 
I met with was 5s. per head per night, and that for rooms in a back street, 
and in a dwelling where I would not willingly have spent one moment. 
The appeal to the inhabitants of Dover to rise to the great occasion of a 
visit from the members of the British Association seems to have been 
interpreted by many of them in an entirely selfish sense, and persons who 
have never taken lodgers before are now rushing in, not to contribute to 
the comfort and enjoyment of their guests, but to share in the golden 
harvest which is to be reaped from their necessity. Surely the local 
secretaries and other organising officers of the Association might have fore- 
seen and frustrated such a combination as the visitor to Dover will find 
himself confronted with. 


The local honorary secretaries announce that they are 
continuing to give every assistance to members in obtaining 
suitable accommodation. 
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KING'S LYNN MUNICIPAL ELECTRICITY SUPPLY WORKS. 


z— — 


Another is to be added to the list of gas-driven publie supply 
stations. The station erected at King's Lynn, under the 
supervision of Prof. Henry Robinson, generates its own pro- 
ducer gas, which is utilised to drive Otto cycle gas engines. 
These engines are belted to continuous current dynamos, and 
supply, with the assistance of a regulating battery of aecumu- 
lators and a balancing transformer, current at 2 x 200 volts 
pressure to three-wire distributing network. 

The contractors and sub-contractors for the work are :— 


C ˙² AAA Merredew and Wort, Stevenage. 
Gas producing plant and gas engines... Fielding and Platt, Gloucester. 
Dynamos, switchboard and sub-station 

minder ne eoané Ferd oio General Electric Co., London. 
Mains, lamps and lanterns ........ . ... Siemens Bros. and Co., London. 
Ip postet. besessen bes J. and A. Law, Glasgow. 
r TI The Chloride Electrical Storage 

Syndicate, Manchester. 

Hanne & J. and H. Gwynne, London. 
Wiring publie buildings ..... ............ J. E. Spagnoletti and Crookes. 
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Our illustrations show the general arrangement of the plant. 
The works were erected on the site of the old waterworks 
where part of one of the old settling tanks provides for the 
circulating water, and there is a railway siding conveniently 
situated for the discharge of coal. 

Gas-Generating Plant. The producer house has. been built 
on the site of the old railway patform, and trucks carrying 
coal ean discharge directly into the coal bunkers, which face the 
gas producers. A 9 n.r. vertical boiler generates steam for the 
four gas generators, at a pressure of 30lb. per square inch. It 
is led to a 2in. steam main, from which branches of 2in. steel 
steam pipe are led to steam and air jet injectors at the top of 
the producers. In order to superheat the steam, these branch 
pipes are in each case taken through the gas outlet leading from 
the producers to the coolers. Otherwise the four generators, 
only two of which are shown in the part plan of the producer 
house, are of the usual type. They are lined with fire brick set 
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GENERAL PLAN OF WORKS. 


The amounts of the contracts, as announced in The | in fireclay and each is guaranteed to produce if required 13,000 
Electrician at the time of the acceptance of the tenders, | cubic ft. of gas per hour at the pressure of 11in. of water, and 


were :— 
ü ge obese PENE mr ͥ T T ͤͤ;0— 22.585 18 1 
Gas produding Plant! 88 1,582 16 0 
t dor MMC em 5,237 16 0 
Dynamos, switchboard, motor transformers, 

Foa BGs cese udi Eas iue eR CO EIE LIS 2,552 6 7 
7 — y T——ẽ—ẽ—̃ ˙ ] ß]. — p —— T TT 846 9 6 
Armoured cables and other mains 8,649 13 11 
Arc lamps and incandescents ......................-. 1,900 0 
, ned ipa Eni Rea RE eet RA 4450 827 0 0 
Wiring public buildings. . .. ee eene 480 15 0 


Making a total oft... . . 422,860 15 1 
the total loans authorised being £32,500. 


with a calorific value of at least 145 B. T. U. per cubic foot. One 
of the generators, however, has been provided with a thicker 
lining of firebrick to reduce its grate area by a half A 
duplicate vertical boiler will be put down shortly. The coal 
employed is Welsh anthracite, and a weighing machine 18 
placed in front of the producers so that it can be weighed in 
to the furnaces. 

Coolers, Scrubbers and Auxiliary Apparatus.— After leaving 
the producers the gas is led through a series of vertical cast- 
iron cooling pipes. A water sprinkler is arranged over 
set, but although the pipes are not gilled it is found that, 
except in the summer, this artificial cooling is not needed. 
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Thence the gas passes through a cast-iron hydraulic box, | fioally nothing but gas. When the colour of the flame 
the seal being lin. The coke scrubber comes next, indicates that this stage is reached, the outlet is closed, the 
through which a continnous supply of water is running, | gas shut off, and compressed air admitted. The admission of 
and after that the sawdust scrubber, containing two the gas and air is controlled by a two-way valve, worked by a 
trays of sawdust and chips. These scrubbers are provided | hand-lever. As the compressed air enters the clearance 
with two stop valves, through which the yas passes to either | space it mixes with the gas, but before the mixture is actively 
of two duplicate 12in. mains. The gasholder has a capacity | explosive the pressure of the air causes the piston to move for- 
of about 3,000 cubic ft., its diameter being 20ft. with a 10ft. | ward slightly until the explosion takes place, when the motion of 
lift. The old settling pond, out of which the circulating water | the piston is greatly accelerated, and the ordinary cycle can 
for the cooling jackets of the gas engines is pumped, is seen | take place. The preliminary forward movement before the 
in the illustration. A small Gwynne rotary pump, belted to | explosion is considered important, as it diminishes to some 
a 8 H. . nominal Fielding and Platt gas engine, pumps the extent the severity of the blow. The compressed air is stored 
water up to a tank over the old waterworks boiler house, which ' in a small reservoir, into which it is pumped by the engine 
is now used as a workshop, and will eventually be used as itself when the latter is stopping; but a portable air-pump is 
stores. A 2in. pipe runs directly from the gasholder to the | provided in addition, which can be used for any of the five 
ignition tubes of the gas engines. Each engine has duplicate engines. To set the engine to its starting position, teeth are 
ignition tubes, one of which is connected to the town gas cut on the flywheel, into which engages a sliding pinion 
mains. Behind the engine room is an auxiliary gas holder to mounted on a hand-winch spindle, as seen in the plan of the 
help the gas bags, and the connections are equivalent to a | engine. The normal brake horse-power of the engines is 65, 
ring main. A 12in. pipe runs directly from the chief to the they being belted to 40-kilowatt dynamos. The governors are 
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SKETCH PLAN AND ELEVATION OF MACHINE Roou. 
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auxiliary gasometer, and thence to a distributing main behind | of the hit and miss type, the striking gear being worked by a 
the engine room from which gas is taken to each engine, and | side shaft, the timing cam of which can be regulated and the 
the other end of the distributing main is connected back again | point of ignition adjusted while the engine is running. 
to the main gasometer, All the bends are provided with | According to the specification, tbe consumption of gas is not 
cleaning doors. The auxiliary gas holder is, of course, only | to exceed 85 cubic ft. per hour per indicated horse-power 
of quite small size, 5ft. diameter with 5ft. lift. After passing | when driving the 40 kilowatt dynamo at full load, and for 
through buried silencing boxes, the exhaust is led, through a | this not more than 11b. of anthracite coal is to be used up 
fire-brick flue, into the old chimney of the waterworks. per hour in the producers. We understand that preliminary 
Gas Engines.—At present, the station contains four gas- | tests made by the contractors have shown that the consump- 
driven units, and a fifth will be delivered shortly. The | tion is below this figure. The speed of the engines is to be 
engines are of Messrs. Fielding and Platt's latest design for , 80 constant that the fluctuation of volts does not exceed 1 per 
electric lighting work, with Otto cycles. "They are of massive cent. at full load, and 2 per cent. at quarter load, and the 
design and are each fitted with a single flywheel weighing | governing is to be such that the speed does not increase 5 per 
eight tons. The engines are fitted with self-starters, arranged | cent. when half of the full load is thrown off. 
as follows: ‘The crank must first be turned to make an Dynamos.—As already mentioned, the dynamos each 
angle of about 15deg. above the near dead centre; gas | develop 40 kilowatts at normal load. They are 2-pole, over- 
is then admitted to the combustion space, and an outlet | type shunt machines, and can develop from 88 amperes at 
is opened near the flame which heats the ignition 450 volts to 80 amperes at 500 volts. The speed is 150 
tube. First the air escapes, then air and gas, and : revolutions per minute, and when charging the batteries the 
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voltage may be increased to 540 volts, with a current of 80 | open flooring 10ft. above. The connections to the switch- 
amperes by speeding up 10 per cent. The most noticeable | board are by bare copper rods mounted on insulators. There 
feature of the machine is the number of commutator | are 225 cells, of the Chloride R 17-plate type. The capacity 
segments—no less than 160. This is not the makers’) is 400 ampere-hours for a 10-hour discharge, and 320 ampere- 


li TERES Wr OF Gas PLANT. 

hours for a 4-hour discharge, down to an E.M.F. of 1:85 volts 
per cell. The cells are also guaranteed to withstand 150 
amperes for short periods without injury. 


standard design, but is according to Prof. Robinson's 
specification. The maximum temperature rise in the 
armature or magnets is specified at 80°F. 


& & - T" 


VIEW OF SUB-STATION, 


Switchboard—Except for a slight difference from the usual 
battery and regulating connections, the switchboard presents 


no new features. It is of slate, mounted on an iron frame- 
——' ag 


~ Battery.— The battery-room is situated behind the switch- 


"-— 


board, and is in two floors, half of the cells being placed on 
the same level as the engine-room, and the other half on an 
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work, and the resistances for various purposes are placed 
behind the board. The regulation at the station is effected 
by switching cells in and out, and the feeder pressure can be 


the cells can be varied from the 225th to the 165th, three cells 
at a time, the middle wire connection from the 78th to the 
114th, and there are three cells at the positive end, which can 
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PART PLAN AND SECTIONS OF THE PRODUCER HOUSE. 


adjusted within narrow limits by switching in an iron resistance 
in series with the feeder. The connection to the negative end of 


be switched in or ei singly. The exciter rheostats are 
mounted on a shelf projecting from the board. Minimum cut- 
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GENERAL VIEW OF ENGINE Room. 


mad NS WENENNAOC 


d 


& ' 


VIEW OF ENGINE ROOM SHOWING Gas ENGINES. 
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outs are, as usual, placed in each dynamo circuit, and in place 
of the usual charge and discharge ammeter is a low-reading 
polarised voltmeter shunted across the winding of the minimum 
cut-out. The middle wire is directly earthed at the station. A 
set of Lyons water resistances is provided for testing purposes. 

Sub-Station.— Balancing transformers are placed in a sub- 
station in the Town Hall, which is about in the centre of the 
district and about a quarter of a mile distant from the gene- 
rating station. The balancers are two in number, and of equal 
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are discharged through a non-inductive resistance. The 
starting switch is placed on the switchboard and is on the 
negative armature, connecting it first through a resistance. 
On full speed being attained, the switch on the positive side is 
closed. The usual instruments and fuses are provided on the 
switchboard. 

Mains and Public Lighting—The feeders, and some of the 
distributors where there are not many connections, are lead- 


covered, served and tarred, and laid in Doulton ducts; the 
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ELEVATION AND PLAN OF Gas ENGINE. 


size. They run at 1,250 revolutions per minute, and each is 


capable of generating a balancing current of 50 amperes in 
either armature. Our view of the sub-station is somewhat 
distorted, through the paucity of space and the consequent 
necessity of photographing through the window. The 
balancers are two-polar, and the two armatures are wound on 
the same drum with but one field magnet for both. A switch 
on the machine itself connects the field winding across the 
400 volt outers of the network, and, on switching off, the coils 


remaining distributors are armoured with two layers of steel 
hooping, and laid directly in the ground and covered with a 
ereosoted board, except at street crossings, where all cables 
are in iron pipes. Concentric cable is used for the feeders and 
triple concentric for the distributors. All are of Messrs. 
Siemens’ jute and compound lead-covered type, with the 
exception of the leads in the lamp-posts which are of 
vulcanized india rubber. Three two-conductor concentric 
feeders run from the station, two of 0:15 and one of 0:1 sq. in. 
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section, and also two distributors, one towards the town and | and outermost, is changed at every one of these boxes. The 


one in the contrary direction. 
that each serves two feeding points. 


The feeders are branched so | box is of cast iron in halves, bolted together. Within the box 


the cables lie side by side, as shown in the illustration, and 
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SWITCHBOARD. 


In order to simplify making the service connections from 
the triple-concentric distributors, a ‘‘ reversing junction box 
of Prof. Robinson’s design is provided every fifty yards. One 


GENERAL VIEW OF PRODUCERS. 


of these is shown in an illustration. The neutral wire is 
always the middle of the three conductors, and the position 


of the positive and negative conductors, as the innermost ! box, to the~fuse holders. 


the connections are made by distance pieces of gun metal 
sweated to the conductors. The joint is taped over and the 
box filled with compound. Another illustration shows the 
house service boxes, which are also of cast iron and in two 
halves which bolt together. The lower part is filled with 


compound after the house service leads have been connected. 


In the top part of the box is a porcelain dish which contains 
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REVERSING JUNCTION BOX. 


the fuses. The leads from the mains are brought through 
ebonite bushes, placed in the bottom of the top part of the 
The top covering for this box 
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is of glass, so fitted as to keep out water. Each of 
these boxes is fixed in a brick pit, provided with a 
‘cast-iron frame and cover, so that it is accessible at all times. 
A box for the publie lamp connections is of somewhat similar 
construction; but, instead of the porcelain dish, it has glass 
tubes covering the fuses between the service cables and the 
mains. The disconnecting fuse boxes are also provided with 
glass covers. They are made in three parts, which are bolted 
together. The cables are led into the lower portion, which is 
filled with compound ; the second portion covering this has 
the fuses, projections from the gun-metal connectors passing 
through ebonite bushes in this cover to the fuse terminals, 
as in the case of the service boxes; and the third portion is a 
glass cover mounted in a cast-iron frame, this cover being 
again protected by a cover of tin plate, with a handle to 
facilitate removal for inspection. These boxes are also placed 


LAMPS-POSTS AND BRACKET FOR PUBLIC LIGHTING. 


in brick pits. It should be added that all the junction 
boxes have been made by Messrs. Siemens to Prof. Robinson’s 
own design. 

The street lighting is mostly by incandescent lamps. The 
posts and bracket which are employed are shown in an illus- 
tration, but although the design is neat and elegant, the posts 


themselves—especially the single ones—are disappointing. | 


The lines are hardly bold enough for street lamp-posts. A 


few ares are to be put up, and in the High-street, which is a | 


particularly narrow thoroughfare, a very handsome wrought 


Vol. LXXXVIII. 


In all there will be over 100 consumers connected to the. 
mains when the station is started, representing an equivalent 
of some 4,500 8 c.p. lamps. Most of these are incandescent, 
but a few arcs are connected. Some of the latter are Siemens’ 
band type connected four in series, and others Davy enclosed 
lamps connected two in series. The engine room is lit with 
three General Electric Co. arc Jamps and five incandescents, 
and an arc lamp is placed in the gas house. The Town Hall 
and theatre are also electrically lit, some fine old brass 
candelabras in the former building having been fitted with 
imitation candles. The charge for light is 51d. per Board of 
Trade unit, and for power 3d. per unit. Ferranti, Thomson 
and Hookham meters are employed, and some Long-Schattner 
prepayment meters are also being put in. 


We wish to express our thanks to Prof. Robinson and the 
various contractors for assistance in the preparation of this 
article, and especially to Mr. Leigh Robinson, who is superin- 
tending the erection of the works on behalf of the Corporation 
and put himself to considérable trouble to show our represen- 
tative round the works and to explain every detail Mr. 
W. A. Dyer is superintending on the spot the execution of the 
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House SERVICE Box. 
Scale !th Full Size. 


General Electric Co.'s contract, Mr. G. Fielding is there for 
Messrs. Fielding and Platt, and Mr. John Pilling is resident 


engineer. 
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very shortly. 
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PROF. SIR MICHAEL FOSTER’S PRESIDENTIAL 
ADDRESS TO THE BRITISH ASSOCIATION AT 
DOVER.* 


He who until a few minutes ago was your President said some- 
where at the meeting at Bristol, and said with truth, that among the 
qualifications needed for the high honour of Presidency of the 
British Association for the Advancement of Science, that of being 
old was becoming more and more dominant. He who is now 
attempting to speak to you feels that he is rapidly earning that 
distinction. But the Association itself is older than its President; 
it has seen pass away the men who, wise in their generation, met at 
York on September 27, 1831, to found it ; it has seen other great 
men who, in bygone years, served it as Presidents, or otherwise 
helped it on, sink one after another into the grave. Each year, 
indeed, when it plants its flag as a signal of its yearly meeting, that 
flag floats half. mast high in token of the great losses which the passing 
year has brought. This year is no exception ; the losses, indeed, are 
perhaps unwontedly heavy. I will not attempt to call over the sad 
roll-call; but I must say a word about one who was above most others 
a faithful and zealous friend of the Association. Sir Douglas Galton 
joined the Association in 1860. From 1871 to 1895, as one of the 
general secretaries, he bore, and bore to the great good of the 
Association, a large share of the burden of the Association's work. 
How great that share was is perhaps especially known to the many 
men, among whom I am proud to count myself, who during his 
long term of oflice served in succession with him as brother general 
secretary. In 1895, at Ipswich, he left the post of general secretary, 
but only to become President. So long and ‘so constantly did he 
labour for the good of the Association that he seemed to be an 
integral part of it, and meeting as we do to-day, and as we hence- 
forward must do, without Douglas Galton, we feel something greatly 
missing. This year, perhaps even more than in other years, we 
could have wished him to be among us; for to-day the Association 
may look with joy, not unmixed with pride, on the realisation of a 
project in forwarding which it has had a conspicuous share, on the 
commencement of an undertaking which is not only a great thing in 
itself, but which, we trust, is the beginning of still greater things to 
come. And the share which the-Association has had in this was 
largely Sir Douglas Galton’s doing. In his Address as President of 
Section A, at the meeting of the Association at Cardiff in 1891, 
Prof, Oliver Lodge expounded with pregnant words how urgently, 
not pure science only, but industry and the constructive arts—for 
the interests of these are ever at bottom the same—needed the aid 
of some national establishment for the prosecution of prolonged and 
costly physical researches, which private enterprise could carry out 
in a lame fashion only, if at all. Lodges words found an echo in 
many men's minds ; but the response was for a long while in men's 
minds only. In 1895, Sir Douglas Galton, having previously made 
& personal study of an institution analogous to the one desired— 
namely, the Reichsanstalt at Berlin—seized the opportunity offered 
to him as President of the Association at Ipswich to insist, with the 
authority not only of the head for the time being of a great scientific 
body, but also of one who himself knew the ways and wants at once 
of. science and of practical life, that the thing which Lodge and 
others had hoped for was a thing which could be done, and onght to 
be done at once. And now to-day we can say it has been done. The 
National Physical Laboratory has been founded. The Address at 
Ipswich marked the beginning of an organised effort which has at 
last been crowned with success. A feeling of sadness cannot but 
come over us when we think that Sir Douglas Galton was not spared 
to see the formal completion of the scheme whose birth he did so 
much to help, and which, to his last davs, he aided in more ways than 
one. It is the old story—the good which men do lives after them. 

Still older than the Association is this nineteenth century, now 
swiftly drawing to its close. Though the century itself has yet some 
16 months to run, this is the last meeting of the British Association 
which will use the numbers eighteen hundred to mark its date. The 
eyes of the young look ever forward ; they take little heed of the 
short though ever-lengthening fragment of life which lies behind 
them ; they are wholly bent on that which is to come. The eyes of 
the aged turn wistfully again and again to the past; as the old glide 
down the inevitable slope their present becomes a living over again 
the life which has gone before, and the future takes on the shape of 
a brief lengthening of the past. May I this evening venture to give 
rein to the impulses of advancing years? May I, at this last meeting 
of the Association in the eighteen hundreds, dare to dwell for a 
while upon the past, and to cail to mind a few of the changes 
which have taken place in the world since those autumn days 
in whieh men were saying to each other that the last of the 
seventeen hundreds was drawing towards its end? Dover in the 
year of our Lord seventeen hundred and ninety-nine was in many 
ways unlike the Dover of to day. On moonless nights men groped 
their way in its narrow streets by the help of swinging lanterns 
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! and smoky torches, for no lamps lit the ways. By day the light ot 
the sun struggled into the houses through narrow panes of blurred 
glass. Though the town then, as now, was one of the chief portals 
to and from the countries beyond the seas, the means of travel were 
scanty and dear, available for the most part to the rich alone, and, 
for all, beset with discomfort and risk. Slow and uncertain was the 
carriage of goods, and the news of the world outside came to the town 
—though it, from its position, learnt more than most towns—tardily, 
fittully, and often falsely. The people of Dover sat then much in 
dimness, if not in darkness, and lived in large measure on themselves. 
They who study the phenomena of living beings tell us that light is 
the great stimulus of life, and that the fulness of the life of a being or 
of any of its members may be measured by the variety, the swiftues, 
and the certainty of the means by which it is in touch with it: 
surroundings. Judged from this standpoint life at Dover then, a: 
indeed every where else, must have fallen short of the life of to.dar. 
The same study of living beings, however, teaches us that while from 
one point of view the environment seems to mould the organism, 
from another point the organisin seems to be master of its environ- 
ment. Going behind the change of circumstances, we may raise the 
question, the old question, Was life in its essence worth more than 
now? Has there been a real advance 

Let me at once relieve your minds by saying that I propose to 
leave this question in the main unanswered. It may be, or it may 
not be, that man's grasp of the beautiful and of the good, if not 
looser, is not firmer than it was a hundred years ago. It may be, or 
it may not be, that man is no nearer to absolute truth, to seeing 
things as they really are, than he was then. I will merely ask you 
to consider with me for a few minutes how far, and in what wars, 
man's laying hold of that aspect of or part of truth which we call 
natural knowledge, or sometimes science, differed in 1799 from what 
it is to-day, ard whether that change must not be accounted a reai 
advance, a real improvement in man. I do not propose to weary 
you by what in my hands would be the rash effort of attempting a 
survey of all the scientific result« of the nineteenth century. It will 
be enough if for a little while I dwell on some few of the salient 
features distinguishing the way in which we nowadays look upon, 
and during the coming week shall speak of, the works of Nature 
around us—though those works themselves, save for the slight 
shifting involved in a secular change, remain exactly the same - from 
the way in which they were looked upon and might have been 
spoken of at a gathering of philosophera at Dover in 1799. And I 
ask your leave to do so. 

In the philosophy of the ancients, earth, fire, air, and water were 
called *the elements" It was thought, and rightly thought, that a 
knowledge of them and of their attributes was a necessary basis of a 
knowledge of the ways of Nature. Translated into modern language, 
a knowledge of these “elements” of old means a knowledge of the 
composition of the atmosphere, of water, and of all the other thing: 
which we call matter, as well as a knowledge of the general propertiesof 
gases, liquids, and solids, and of the nature and effects of combustion. 
Of all these thingsour knowledgeto-day is large and exact, and, though 
ever enlarging, in some respects complete. When did that know- 
ledge begin to become exact ! To-day the children in our schools 
know that the air which wraps round the globe is not a single thing, 
but is made up of two things, oxygen and nitrogen,“ mingled together. 
They know, again, that water is not a single thing, but the product 
of two things, oxygen and hydrogen, joined together. They know 
that when the air makes the fire burn and gives the animal life, it is 
the oxygen in it which does the work. They know that all round 
them things are undergoing that union with oxygen which we call 
oxidation, and that oxidation is the ordinary source of heat and 
light. Let me ask you to picture to yourselves what confusion there 
would be to-morrow, not only in the discussions at the sectional 
meetings of our Association, but in the world at large, if it should 
happen that in the coming night some destroying touch should 
wither up certain tender structures in all our brains, and wipe out 
from our memories all traces of the ideas which cluster in our minds 
around the verbal tokens, oxygen and oxidation. How could any ot 
us, not the so-called man of science alone, but even the man of 
business and the man of pleasure, go about his ways lacking those 
ileas ! Yet those ideas were in 1799 lacking to all but a few. 

Although in the third quarter of the seventeenth century the ligbt 
of truth about oxidation and combustion had flashed out in the 
writings of John Mayow, it came asa flash only,and died away as soon 
as it had come. For the rest of that century, and for the greater part of 
the next, philosophers stumbled about in darkness, misled for She most 
of the time by the phantom conception which they called philogiston. 
It was not until the end of the third quarter of the eighteenth 
century that the new light, which has burned steadily ever since, 
lit up the minds of the men of science. The light came at nearly the 
same time from England and from France. Rounding olf the sharp 
corners of controversy, and joining, as we may fitly do to-day, the 
two countries as twin bearers of a common crown, we may say that 
we owe the truth to Cavendish, to Lavoisier, and Priestley. If it 
was Priestley who was the first to demonstrate the existence of what 


* Some may already know that there is at least a third thing, argon. 


THE ELECTRICIAN, SEPTEMBER 15, 1899: 


731. 


we now call oxygen, it is to Lavoisier we owe the true conception of 
the nature of oxidation and the clear exposition of the full meaning 
of Priestley's discovery, while the knowledge of the composition of 
water, the necessary complement of the knowledge of oxvgen, came 
to us through Cavendish and, we may perhaps add, through Watt. 

The date of Priestley's discovery of oxygen is 1774, Lavoisier’s classic 
memoir “on the nature of the principle which enters into combination 
with metals during calcination” appeared in 1775, and Cavendish’s 
Paper on the composition of water did not see the light until 1784. 
During the last quarter of the eighteenth century this new idea of 
oxygen and oxidation was struggling into existence. IIow new was 
the idea is illustrated by the fact that Lavoisier himself at first 
spoke of that which he was afterwards, namely, in 1778, led to call 
oxygen, the name by which it has since been known, as “ the prin- 
ciple which enters into combination." What difficulties its accept- 
ance met with is illustrated by the fact that Priestley himself 
refused to the end of his life to grasp the true bearings of the 
discovery which he had made. In the year 1799 the knowledge of 
oxygen, of the nature of water and of air, and, indeed, the true con- 
ception of chemical composition and chemical change, was hardly 
more than beginning to be, and the century had to pass wholly 
away before the next great chemical idea, which we know by the 
name of the Atomic Theory of John Dalton, was made known. We 
have only to read the scientific literature of the time to recognise 
that a truth which is now not only woven as a master-thread into all 
our scientific conceptions, but even enters largely into the everyday 
talk and thoughts of educated people, was a hundred years ago 
struggling into existence among the philosophers themselves. It wasall 
but absolutely unknown to the large world outside those select few. 

If there be one word of science which is writ large on the life of 
the present time, it is the word * electricity ;? it is, I take it, writ 
larger than any other word. The knowledge which it denotes has 
carried its practical results far and wide into our daily life, while 
the theoretical conceptions which it signifies pierce deep into 
the nature of things. We are to-day proud, and justly proud, 
both of the material triumphs and of the intellectual gains 
which it has brought us, and we are full of even larger hopes 
of it in the future. At what time did this bright child of the 
nineteenth century have ite birth? He who listened to the small 
group of ps hers of Dover, who in 1799 might have discoursed 
of natural knowledge, would perhaps have heard much of electric 
machines, of electric sparks, of the electric fluid, and even of positive 
and negative electricity ; for frictional electricity had long been 
known and even carefully studied. Probably one or more of the 
group, dwelling on the observations which Galvani, an Italian, had 
made known some twenty years before, developed views on the 
connection of electricity with the phenomena of living bodies. 
Possibly one of them was exciting the rest by telling how he had 
just beard that a professor at Pavia, one Volta, had discovered that 
electricity could be produced not only by rubbing together 
particular bodies, but by the simple contact of two metals, 
end had thereby explained Galvani’s remarkable results. For, 
indeed, as we shall hear from Prof. Fleming, it was in that 
very year, 1799, that electricity as we now know it took its birth. 
It was then that Volta brought to light the apparently simple truths 
out of which so much has sprung. The world, it is true, had to 
wait for yet some 20 years before both the practical and the theoretic 
worth of Volta’s discovery became truly pregnant, under the ferti- 
lising influence of another discovery. The loadstone and magnetic 
virtues had, like the electrifying power of rubbed amber, long been 
an old story. But, save for the compass, not much had come from 
it. And even Volta’s discovery might have long remained rela- 
tively barren had it been left to itself. When, however, in 1819, 
Oersted made known his remarkable observations on the relations 
of electricity to magnetism, he made the contact needed for the flow 
of a new current of ideas. And it is, perhaps, not too much to say 
that those ideas, developing during the years of the rest of the 
century with an ever-accelerating swiftness, have wholly changed 
man's material relations to the circumstances of life, and at the same 
time carried him far in his knowledge of the nature of things. 

Of all the various branches of science, none perhaps is to-day, none 
for these many yeurs past has been so well known to, even if not 
understanded by, most people as that of geology. Its practical 
lessons have brought wealth to many ; its fairy tales have brought 
delight to more ; and round it hovers the charm of danger, for the 
conclusions to which it leadstouch onthe nature of man's beginning. 

In another branch of science, in that which deals with the problems 
presented by living beings, the thoughts of men in 1799 were also 
very different from the thoughta of men to-day. It is a very old quest, 
the quest after the knowledge of the nature of living beings, one of 
the earliest on which man set out ; for it promised to lead him to a 
knowledge of himself, a promise which perhaps is still before us, 
but the fulfilment of which is as yet far off. As time has gone on, 
the pursuit of natural knowledge has seemed to lead man away from 
himself into the furthermost parts of the universe, and into secret 
workings of Nature in which he appears to be of little or no account ; 
and his knowledge of the nature of living things, and so of 
his own nature, has advanced slowly, waiting till the progress 


of other branches of natural knowledge can bring it aid. Vet 
in the past 100 years, the biologic sciences, as we now call 

them, have marched rapidly onward. We may look upon a 

living body as à machine doing work in accordance with certain 

laws, and may seek to trace out the working of the inner 

‘wheels, how these raise up the lifeless dust into living matter, and 

let the living matter fall away again into dust, giving out movement 

and heat. Or we may look upon the individual life as a link in a 

long chain, joining something which went hefore to something about 

to come, a chain whose beginning lies hid in the fartbest past, and 

may seek to know the ties which bind one life to another. As we 

call up to view the long series of living forms, living now or flitting 

like shadows on the screen of the past, we may strive to lay hold of 
the influences which fashion the garment of life. Whether the prob- 

lems of life are looked upon from the one point of view or the other, 

we to-day, not biologists only, but all of us, have gained a knowledge 
hidden even from the philosophers a hundred years ago. Of the 

problems presented by the living body viewed as a machine, some 

may be spoken of as mechanical, others as physical, and yet others 

as chemical, while some are, apparently at least, none of these, In 

the seventeenth century William Harvey, laying hold of the central. 
mechanism of the blood stream, opened up a path of inquiry which 
his own age and the century which followed trod with marked | 
success. The knowledge of the mechanics of the animal and of the 

plant advanced apace ; but the physical and chemical problems had 

yet to wait. The eighteenth century, it is trne, had its physics and 

its chemistry ; but, in relation at least to the problems of the living 

being, a chemistry which knew not oxygen and a physics which 
knew not the electricity of chemical action were of little avail. The 

philosopher of 1799, when he discussed the functions of the animal 

or of the plant involving chemical changes, was fain for the most 

part, as were his predecessors in the century before, to have recourse 

to such vague terms as “fermentation” and the like; to-day our 

treatises on physiology are largely made up of precise and exact 

expositions of the play of physical agencies and chemical bodies in 
the living organism. He made use of the words “ vital force” or 
“vital principle” not as an occasional but as a common, explanation 

of the phenomena of the living body. During the present eentury, 
especially during its latter half, the idea embodied in those words 
has been driven away from one seat after another ; if we use it now 
when we are dealing with the chemical and physical events of life 

we use it with reluctance, asa deus ex machina to be appealed to only 

when everything else has failed. 

Here I may well turn away from the past. It is not my purpose, 
nor, as I have said, am I fitted, nor is this perhaps the place, to tell 
even in outline, the tale of the work of science in the nineteenth 
century. I am content to have pointed out that the two great 
sciences of chemistry and geology took their birth, or at least began 
to stand alone, at the close of the last century, and have grown to be 
what we know them now within about a hundred years, and that 
the study of living beings has within the same time been so trans- 
formed as to be to-day something wholly ditferent from what it was 
in 1799. And, indeed, to say more would be to repeat almost the 
same story about other things. If our present knowledge of 
electricity 1s essentially the child of the nineteenth century, so also 
is our present knowledge of many other branches of physics. And 
those most ancient forms of exact knowledge, the knowledge of 
numbers and of the heavens, whose beginning is lost in the remote 
past, have, with all other kinds of natural knowledge, moved onward 
during the whole of the hundred years with a speed which is 
ever increasing. I have said, I trust, enough to justify the state- 
ment that, in respect to natural knowledge, a great gulf lies 
between 1799 and 1899. "That gulf, moreover, is a two-fold one; 
not only has natural knowledge been inereased, but men have run 
to and fro spreading it as they go. Not only have the few driven 
far back round the full circle of natural knowledge the dark clouds 
of the unknown which wrap us all about, but also the many 
walk in the zone of light thus increasingly gained. If it be true 
that the few to-day are, iu respect to natural knowledge, far 
removed froin the few of those days, it is also true that nearly all 
which the few alone knew them, and much which they did not 
know, has now become the common knowledge of the many. What, 
however, I may venture to insist upon here is that the difference in. 
respect to natural knowledge, whatever be the case with other 
differences between then and now, is undoubtedly a difference which 
means progress. The span between the science of that time and the 
science of to-day is, beyond all question, a great stride onwards. 
We may say this, but we must say it without boasting. For the 
very story of the past which tells of the triumphs of science bids the 
man of science put away from hiin all thoughts of vainglory. And 
that by many tokens. 

Whoever, working at any scientific problem, has occasion to study 
the inquiries into the same problem made by some fellow worker in 
the years long gone by, comes away from that study humbled by one. 
or other of two different thoughts. On the one hand he may find, 
when he has translated the language of the past into the phraseology 
of to-day, how near was his forerunner of old to the conception 
which he thought, with pride, was all his own, not only so 
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irue, but so new. On the other hand, if the ideas of the investi- 
gator of old, viewed in the light of modern knowledge, are 
found to be so wide of the mark as to seem absurd the smile whic 
begins to play upon the lips of the modern is checked by the thought. 
Will the ideas which I am now putting forth, and which I think 
explain so clearly, so fully, the problem in hand, seem to some 
worker in the far future as wrong and as fantastic as do these of my 
forerunner to me? In either case his personal pride is shocked, 
Further, there is written clearly on each page of the history of science, 
in characters which cannot be overlooked, the lesson that no scientific 
truth is born anew, coming by itself and of itself. Each new truth 
is always the offspring of something which has gone before, becoming 
jn turn the parent of something coming after. In this aspect the 
man of science is unlike, or seems to be unlike, the poet and the 
artist, The poet is born, not made; he rises up, no man knowing 
his beginnings ; when he goes away, though men after him may sing 
his songs for centuries, he himself goes away whollv, having taken 
with him his mantle, forthishecan give to none other. The man ofscience 
is not thus creative; he is created. His work, however great it be, is 
not wholly his own; it is in part the outcome of the work of men who 
have gone before. Again and again a conception which has made 
a name great has come not so much by the man’s own effort as out of 
the fulness of time. Again and again we may read in the words of 
some man of old the outlines of an idea which in later days has 
shone forth as a great acknowledged truth. From the mouth of 
the man of old the idea dropped barren, fruitless ; the world was 
not ready for it, and heeded it not; the concomitant and abutting 
truths which could give it power to work were wanting. Coming 
back again in later davs, the same idea found the world awaiting 
it; things were in travail preparing for it; and someone, seizing the 
right moment to put it forth again, leapt into fame. It is not so 
much the men of science who make science, a& some spirit which, 
born of the truths already won, drives the man of science onward and 
uses him to win new truths in turn. 

It is because each man of science is not his own master, but one of 
many obedient servants of an impulse which was at work long before 
him, and will work long after him, that in science there is no falling 
back. In respect to other things there may be times of darkness 
and times of light, there may be risings, decadences, and revivals. 
In science there is only progress The path may not be always a 
straight line, there may be swerving to this side and to that, ideas 
may seem to return again and again to the same point of the 
intellectual compass ; but it will always be found that they have 
reached a higher level—they have moved, not in a circle, but in a 
spiral. Moreover science is not fashioned as is a house, by putting 
brick to brick, that which is once put remaining as it was put to the 
end. The growth of science is that of a living being. As in the 
embryo phase follows phase, and each member of the body puts on 
in succession different appearances, though all the while the same 
member, so a scientific conception of one age seems to differ from that 
of a following age, though it is the same one in the process of being 
made ; and as the dim outlines of the early embryo become, as 
the being grows more distinct and sharp, like a picture on a 
screen brought more and more into focus, so the dim gropings and 
searchings of the men of science of old are by repeated approxima- 
tions wrought into the clear and exact conclusions of later times. 

(To be concluded.) 


ELECTRICITY WORKS ACCOUNTS. 


The Birmingham Electric Supply Company. 
Our table dealing with the accounts of the working 
during 1898 of the Birmingham electric supply undertaking 
shows that substantial progress, in more ways than one, has 
been effected. We are glad to notice an increase in the lamp 
connections of over 27} per cent., they having reached the 
equivalent of 100,100 8 c.p. lamps at December 81st last. 
The output shows the still greater increase of 453 per cent., 
viz., from 1,188,539 to 1,722,827 units sold. During the 
year the plant capacity has been increased from 1,600 to 
2,100 kilowatts, and an additional £29,204 has been spent as 
capital, the total at the end of the year having reached 
£248,281, representing £118 per kilowatt of capacity. 
While the costs have been sensibly reduced it cannot be 
said that at 2:2d. per unit they are below what might be 
expected at the output. Generating costs in total and the 
several items, except, perhaps, stores, represent the fair 
average among company stations. The item of ‘ manage- 
ment and property charges at 0°73d. per unit is below the 
average, although including £300 directors’ remuneration. 
The year’s working profit comes out at £17,689, representing 
7:57 per cent. of the mean expended capital. Out of this 
gum £161 has been paid in bank charges, while £5,308 has 
been put aside for depreciation. 


Including £989 brought forward from 1897 the balance 
available for distribution amounted to £13,208, permitting of 
an ordinary dividend of 6 per cent. being paid. 


Belfast Municipal Electric Supply Works. 

In July, 1898, the steam station of the Belfast electric 
supply undertaking was started. Prior to that date the fuel 
used for generating purposes was gas, paid for at the rate of 
about 2s. 3d. per 1,000 cubic feet. From the figures given in 
our table dealing with the accounts for 1898, it appears 
that the change has been attended with a reduction in 
the cost of generation of electricity. Of the total output, 
195,000 units were generated by the use of gas as fuel 
at a cost of £992, or 1:22d. per unit, while the remaining 
161,526 units were generated by coal for £592 or 0:8794d. 
per unit. The total fuel charge for the year comes 
out at l'O7d. per unit, as against 1:30d. in 1897. There is 
thus still ample room for improvement in this item, and we 
hope to see it reduced to & more usual figure when the station 
has been working under settled conditions. 

The total costs at 2:9d., while a great improvement upon 
the 8:54d. of 1897, is still very high at the output, chiefly 
through the high works costs. 

The output of 856,526 units sold represents the encouraging 
inerease of nearly 77 per cent. over the output of 1897. Still 
more promising is the increase in the lamp connections— 
above 83 per cent. 

Under the modified tariff the revenue has fallen by 0 72d. 
Notwithstanding this, however, the ratio of the costs to the 
revenue has been reduced to 52:8 per cent, while the per 
centage working profit has been all but maintained. 

After paying £2,302 in interest, £668 to the reserve fund, 
and £1,148 to the renewals suspense &ccount, the deficit for 
the year was £231. "This and £515 hire of gas engines 
returned was more than met by the balance of £1,280 
brought forward from the preceding year. In the following 
table we give some interesting figures relative to the under- 
taking in the past :— 


; | ; No. of Revenue, Works , Total 
= 9 Uni leen ji Jamps per unit costa coste 
ated sold. aemanded, |, connected: for per per 
! (Equiv. 8 c.p.) current. | unit. ! unit. 
1895 95,126 82,771 159,000 | 10,500 | 6317d. | 34694. ' 5/4338. 
1896 166,219 149,721 240,000 14,750 6:2964. 29254, 4·013d. 
1897 235,972 201,852 360,000 21,000 6°040d. 2˙654d. 3˙556ʃʃ. 
1898 414,007, 356,520 721, 000 58,500 5°410d. |2:183d. ; 2°924d, 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)...... Jan. 6, 1899 Kingston-upon-Hull (Mun.) June 9, 1899 
Ayr (Municipal) Nov. 11, 1898  Kingston-on-Thames (Mun.) April 21, „ 
Bedtord (Municipal) ...... May 19, 1899 Lancaster (Municipal). Oct. 2, 1898 
Belfast (Municipal) Sept. 28, 1898 Leeds (Company) ——— Mar. 3, 1899 
Birmingham (Company)....Dec. 16, „„ Leicester (Municipal) Jan. 20, ,, 
Blackpool (Municipal) ....Oct. „ „ [Leyton (Municipal) ........ Se 8, „5 
Bournemouth (Company) . April 28, 1899 Liverpool (Municipal)... . . June 9, „ 
Bolton (Municipal) ........ Dec. 9, 1898 Manchester (Municipal). . Aug. 11, „ 
Bradford (Municipal) ...... April 14, 1899 Newcastle and District (Co.) Dec. 2, 1898 
Brighton (Municipal) rere May 12, „ | Newcastle-upon-Tyne(Co.) April 14, 1599 
Bristol (Municipal) J 14, „ | Northampton (Company) ..April 15, 1595 
Burnley (Municipal) ...... ug. 25, ,, |Norwich (Company)........ 2, 
Burton-upon-Trent (Mun.) April 21, „ | Notting Hill (Com 2. Mar. 17, 1899 
Bury (Municipal) .......... Nov. 25, 1898 Nottingham (Municipal) . July 21, „ 
Cambridge (Company) Mar. 10, 1899 Oldham (Municipal) ........ Nov. 18,1 
Cardiff (Municipal) ........ Jan, 6, „„ [Oxford (Company) ........May 19, 1899 
Charing Cross (Company) ..Mar. 17, ,, | Pontypool(Company)...... ay 5, „ 
Chelsea (Company) ........ Mar. 81, ,, Portsmouth (Municipal)....July 14, „ 
Cheltenham (Municipal)....Oct. 7, 1898 Preston (Company) ........ 28, 1898 
Chester (Municipal)........ June 23, 1899| Reading (Company) ........ Sept. 16, ,, 
City of London (Company). May 12, „„ | Richmond (Company)) - are 
Clerkenwell (Company) ....Aug. 18, ,, ng Mey a (Compani gee l; 
Derby (Municipal) ........ Dec. 9, 1898 St. James & Pall Mall (Co.). Feb. 24, 1899 
Dewsbury (Municipal). Nov ; „ [St. Pancras (Vestry) ) ay 26, , 
Dover (Company) ........ June 2, 1899 Sheffleld (Company)) Dec. le, 1898 
Dundee (Municipal). Nov. 4, 1898 Shoreditch (Vestry) .. . . . . May 7, „ 
Eastbourne (Company) . . . July 22, „ |3outhampton (Municipal) . June 3, „ 
Edinburgh (Municipal). . . Oct. 14, ,, |Southport (Municipal). July 7, 1899 
Exeter (Municipal) ........ ug. 6, ,, South Shields (Municipal). July 7, „ 
Glasgow (Municipal) ...... Sept. 1, 1899 Stafford (Municipal) Oct. 21. 1898 
Guildford 108 ny) ay 56, „„ Sunderland (Municipal). . .. July 28, 1899 
Halifax (Municipal) July 21, „„ |Taunton (Municipal) ......June 16, „ 
Hammersmith (Vestry) ....May 26, „„ |Tunbridge Wells (Mun.) .. Sept. 1, „ 
Hampstead (Vestry) ......Aug. 25, „ | Walsall (Municipal). . . . . . June 23, „ 
Hanley (Municipal) ........April258, „ Wandsworth (Company) . Aug. 1°, „ 
Harrogate (Municipal) .. . Dec. 30, 1895| Westminster (Company) . Feb. 24, „ 
Harrow (Company) June 16, 1899 Whitehaven (Municipal) . July 35, „ 
Hast'gs & St. Leonard's (Co.) April 29, 1593| Windsor (Company). .. . .. Dec. 30, 18 
H' use - to- H' use Co. (K'ns'gt'n) Mar. 31, 1899| Wolverhampton( Municipal) June 30, 1899 
Hove (Company) . 10, „ | Woolwich (Company) Jan. 18, „ 
25, 1898 Worcester (Municipal) ....April 7. „ 


Huddersfield (Municipal) Mar. 
Lu tons (Vestry).. June 24, ., 
g 


2. JUD Yarmouth (Municipal) — June 17, 1896 
Kensi'gton & Enightabr' (Co.) Mar. 8, 1899 
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Undertaking Worked y.. . .. . . . vee | The Birmingham Electric Supply Co. Belfast Corporation. 

Date of Commencement of Supply. —. . . —— Ʒ . ., April, 1891. Jan., 1895. (Steam station started July, 1898.) 
System of Supplil (l BY KA E RE EIUS $-wire continuous-current. ó-wire continuous-current. 

Chief Ingineer e 8 J. C. Vaudrey. Victor A. H. MeCowen. 


YEAR ENDED DEC. 31, 1897. DEC. 31, 1898. DEC. 31, 1897. DEC. 31, 1898. 
QU. TIBS— 
Units generated T CLIIIIETIYITE, „„ „% % „% % %% % % „ „„ 7909 T T 5 255,972 414,007 
r, ise euetes 1,183,539 1,722,327 201,832 356,526 
» sold to consumers ............. r e — — 201,832 * 356, 5266 
, sold for public lighting, &o, Tem MEI SE: nil nil nil 
„ used on works 2 e — | 8,819 15,900 
UNITS SOLD PER 8 C. LAMP CAPACITY ............... 9083 | 129 127 
Maximum supply demanded ......................... eee 1,840 kilowatts 560 kilowatts 721 kilowatts 
Number of public lamps........... EOE . nil ES 
Num ber of consumer . e — 350 
Conr ect ons to mains in 8-c.p. lamps OTHER — 100,100 21,000 88,500 
CAPACITY OF PLANT IN 8.0. r. EAA. . 46,900 65,600 15, 200 28,100 
CAPACITY OF PLANT IN KILOWATTS.......... eere 500 2,100 
Per ktlowatt Per kilowatt Per kilowatt Per kilow 
CAPITAL— Total. capacity. Total. capacity. Total, iie as 
AUTHORISED (TOTAL) TORR RRR ITER CURRED tee :e — 6 — 1 9,000 
oe O eee. 200, 000 £95:2 n aad £1150 O09 (ad 
Loan (ineludi Debenture charges). e —4 DM 115,000 230 115,000 128 
RECEIVED (ror A)) .. . . . . . . . . . .. | 200.000 95˙2 52,8994 106 65,9077 732 
Loan i edi . charges). ITTTIIAITTI 200,000 95:2 — — zs — 
n (including Debenture charges).............— NES — 52,500 105 J 65,570 72:6 
AUTHORISED BUT NOT YET —— (TOTAL) .. — € 62,500 125 49,630 551 
Share (unissued) ))) 4 . — Sa pan ES XS 
Share (uncalled) ................ FF - d EX T aa A 
Loan (including Debentures) .. o = - | 62,500 195 49,630 551 
REPAID (TOTAL) ....... 0 PE iue a oe pt — e" = SEN me e 
RESERVE OR SINKING FUND ...... ———— 7,136 3:40 254 0:508 433 0:481 
. feng enous T — 314412 9:4 = | = 1,148 
EXPEND L) ...... e —— M— "a 118 || 52,065 1041 96,277 107 
Lands and buildings ...... —Á— ARTE X e| 41,526 227 || 12149 24:3 28,463 31˙6 
Plan. . CCTV ST e| 68,095 39:7 15,886 51:8 30,865; 34:3 
ii 8 —— n = | 103,045 52:9 21,321 42:6 54,657 38°5 
Miscellaneous — ———À S 5,811 2:97 2,709 5:42 2,293 2:55 
BALANCE OF CAPITAL ACCOUNT... 9 e — .- 19,0775 -93:0 . 
REVENUE— i Total. Per unit sold. = — Per unit sold. 
CC e s | E25, 338 4'663d. £5,266 6:260d. | £8,225 5˙540d. 
Revenue from supply .................... e 24,093 4:435d, 5,076 6:0404d. 8,059 5:4104d. 
ai meters, &c. ............. FFC 797 0:1514d. 140 0°166d. 171 0°115d. 
ji public lighting — M — — = = ee = 
ii sale of lamps, &. e — 0:019d — — 15 0:010d. 
miscellaneous sources . . 448 0*058d 51 0:0614d. -— — 
EXPENDITURE OUT OF REVENUE- 
TOTAL OOSC rs... . . . o *. £12,605 2˙198d. £2,974 3:536d. | £4.343 2 924d. 
WORKS cos ra... m V 8,479 1:464d. 2,216 2˙634d. 3,243 2:183d. 
Generation of electricity ) . — T viis 7,29L¢ Id. 2,034 2*4. 20d. 2,993 201 4d, 
Fuel (including cartage, &c.) .. Phases eee rere 8,557 0:689d. 1,094% 1:502d. 1,585? 1 0664, 
Oil, waste, water, stores — N R 717 0:120d. 127 0°150d. 213 0°143d. 
Wages at station . . e 2,172 d 0°396d. 657 0°781d, 983 0°662d. 
Repairs and maintenance at station q . 817 0:219d. 155 011854. 214 01444, 
9 Mi electricity ) es. — risevi = 0:041d. 182 Od. 250 0 168d. 
CCC — 173 0°117d. 
shah ale of mains, o e 1,188 00514. 182 02161. 77 0:0524. 
Publio lighting ....—............ TT "E eve — — — — — — — 
Attendance .......sssssossesessessesoreneo E "——À — — — — — — — 
Nenn x VV EE Yea Ee aeos — — — — — — — 
MANAGEMENT AND PROPERTY OHARGES............... 4,126 5,2 0734 d. 759 0:902d. 1,100 0°740d. 
Rent, rates, tage ͥ 1,218 024544. 283 0*336d. $05 Od. 
Management ...... p VES 5 6 2,908 0*490d, 476 0566d. 705 0535d. 
Salaries .............. TOM reer ry Verl idees eius 0: ; : 
Stationery, &c. .. F —— M 
Establishment charges CCC 
Law charges, &ò . e ‘aie 
PINANOIAL RESULTS— | 
WORKING PROFIT FOR YEAR ............... e £12,733 6:315% | £17,689 7:57% £2,292 525% | £3,882 5'247 
Sum carried to Depreciation Fund 4,460 2'206% 5,508 22175 — — 1,148! 1:557, 
Sum carried to Reserve or Binking Fund ......... — — — — 127 0:291% 663 0:894% 
Net interest on loans (incl. Debenture charges) ... 120 0:060% 161 0:069% 1,105 2:53% 2,502 51057 
BALANCE FROM LAST AOCQUEN? ........................... 1,043 0:517% 989 0:4237 220 0:5047% 1,280 1726% 
BALANCE AVAILABLE FOR DISTRIBUTION, &e. ...... 9,196 45607; 13,208 5657; 1.280 2:93% 633™| 0719% | 
ORDINARY DIVIDEND PAID e E sania 57 — 67, — 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 49:877 4717 
Expenditure per kilowatt capacity .................... - £8. 8s. 2d. £7. 10s. 2d. 
REVENUE PER KILOWATT CAPACITY  .................. £16. 18s. Od. £15. 18s. 7d. 
Expenditure per 8-c. lamp capaciti . 58. 43d. 93d. 
REVENUE PER 8-0.P. LAMP CAPACITY .................. 10s. 91d. 10s. Tm 
REVENUE PER 8-0.P. LAMP CONNECTED ........... kaas 6s. 54d. 6s. 8id. : 
Price charged for lighting, per Unib «cia ve eo ANS 7d. to 44d. 7d. to 4d. 7d. 4 "Id. to 2d." 
Price charged for power, per unit. e ‘ 4d. to 2d. 4d. 4d. 4d. to 1jd.^ 
Price charged for public lighting . — — — — 
BIRMINGHAM — REMARKS—a No limit fixed. BBLFAST.— REMARKS— * Includes 186,686 units sold at 7d., 7,427 units at 4d. and 7,663 at 214d. per unit for 


b Over-expended. c Includes £29 petty expenses. lighting, also 56 units at 6d. for charging batteries. a Includes £399 for copper scra , etc. b Gas at 28. 6d. to 2s. 
d The wages at the transformer stations are included per 1,000 cubic feet. c Insurance. d Subject to discounts up to 174 per cent., accor iog to consumption. e Being 
under the wages at the generating station. e In- 2506, 998 units at 7d., 3,986 units at 5d. and 60,531 units at 2d. for lighting, 26,045 "units at 4d., 14,069 units at 2]d. and 
cludes £558 loss by sale of lampe. f Includes 4, 760 units at td. for motors; also 137 units at ed. for charging batteries. J Balance of renewals suspense account. 
£89 to auditing £174 to bad debra and £128 to | g Includes £225 for copper s:rap and £313 miscellaneous sources. A Over-expended. i Includes £52 on street arc 
insurance ncludes £800 directors remunera- lamps. j Gasand coal The gas to generate 195,000 units cost £992 or 1722d. per unit, and the coal to generate 
tion. h Includes £180 insurance, superannuation, 161,526 units cost £592 or 0-579d. per unit. kIncludesinsurance, £121. 4 Being amount contributed to renewals sua- 
£19 to law and £98 to auditing. pense account. m After deducting hire of gas engines returned £515. n On Wright system with 14 hour sales. 
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The Gíecfrictan. 


The Oldest Electrical Journal (established as a weekly Journal 1861—1878) 
———— 
Published every Friday, Price Sixpence; Post Free, Sixpence-Halfpenny. 
Editorial, Publishing and Printing Offices, 
, 2 & 3, SALISBURY COURT, FLEET ST, LONDON, 
Telephone: 949 Holborn. Telegrams: “ELECTRICIAN NEWSPAPER LONDON.” 


All Letters relating to Subscriptions, Advertisements, and other business matters 
should be addressed to the Publisher “THR ELECTRICIAN," Salisbury-court, 
Fleet-street, London, E.C. Cheques and Money Orders should be made 
payable to THE ELECTRICIAN" Printing and Publishing Company, 
Limited, and be crossed '* Coutts and Co." 

All Editorial letters to be addressed to THE EDITOR. 

All letters for insertion in THR ELECTRICIAN," or containing questions, 
must be accompanied by the name and address of the writer as evidence of 

good faith. No notice whatever ts taken of anonymous communications. 

t THE ELECTRICIAN” is published every Friday morning, in time for the 
morning mails. It is om sale at the railway bookstalls throughout the 
Kingdom on Friday morning, and can be obtained of all Booksellers ana 
Newsvendors ; or direct from the Publishing Offices, as above. 

New Volumes of THE ELECTRICIAN” commence in April and October. 

Subscription Rates.—The Rates for Subscriptions to THR ELECTRICIAN" 


are as under :— YEAR HALF-YEAR QUARTER ) Post free, 
United Kingdom 326s. 0d. 18s. 0d. ... 738. Od. payable 
Postal Union .. $0s.0d. ... 168. Od. .. 88. Od. in advance. 


“THE ELECTRICIAN” offers exceptional advantages to Advertisers. It has 
by far the largest circulation of any English Electrical paper, and 
ciroulates all over the World. This statement is guaranteed. 

Advertisement Rates, &¢., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS intended for the current issue must reach the Office 
not later than First Poston Thursday. Renewals of expiring advertisement 
orders and alterations to standing advertisements must be in Publisher'shands 
by Wednesday. Wrapper Advertisements by Wednesday morning. 

OFFICIAL ANNOUNCEMENTS, AUCTIONS, and SMALL ADVERTISEMENTS 
accepted up to 8 p.m. on Thursday. 


ELECTRICAL BOOKS AND PUBLICATIONS. 


All Books, Newspapers, and other publications can be ordered direct of 
4% THE ELECTRICIAN " Printing and Publishing Company, Limited. The 
well-known ** ELECTRICIAN” SERIES of Standard Electrical Works at present 
consists of— 
ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS. By J. 
ELTON YOUNG, M.I.E.E. Price 10e. 6d., post free; abroad 11s. 
THE STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING. By 
Messrs. H. K. C. FISHER and J. C. H. DARBY. Price 68. net; abroad, 6s. 3d. 
BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH. Edited 
by C. E. 8. PHILLIPS. With an introduction on the history of Crookes Tube and 
Röntgen Ray work, and a chapter giving Practical Hints“ on the subject. 

THE POTENTIOMETER AND ITS ADJUNCTS. By W. C. FisHER. 
Price 6s., post free. 

LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS. By F. C 
RAPHAEL. Price 5s., post free. 

MOTIVE POWER AND GEARING. By E. TazuLETT CARTER. Price 
195. 6d., poet free. 

SUBMARINE CABLE LAYING AND REPAIRING. By H. D. WILRIN- 
SON, Price 12s. 6d., post free, 

ELECTRICAL LABORATORY NOTES AND FORMS (Elementary and 
Advanced). Arranged by Dr. J. A. FLEMING, M. A., F. R. S. Printed particulars 

. on application. : 

ELECTROMAGNETIC THEORY. By Otiver Heavising. Vol. I. Price 

12s. 6d., post free 138. Vol. II. Now dy. Price 198. 6d. ; post free, 138. 


THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND 
PRACTICE. By Dr. J. A. FLEMING. VOL. I.—THE INDUCTION OF 
ELECTRIC CURRENTS. NEW EDITION. Price 12s. 6d., post free. VOL. II.— 
THE UTILISATION OF INDUCED CURRENTS. Price 128. 6d., post free. 

ELECTRIC LAMPS AND ELECTRIC LIGHTING. By Prof. J. A. 
FLEMING, M. A., D. Sc., F.R.S. 93 original illustrations, price 7s. 6d. 

MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prof. 
J. A. EWING, M.A. Price 10s. 6d., post free, Also in German, 8s. 6d. post free. 

ELECTRIC MOTIVE POWER. By A. T. SNELL. 10s. 6d. post free. 

THE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretical 
and Practical. By Dr. GEORGE GORE. Price 10s. 6d., post free. 

ELECTRO.CHEMISTRY. By Dr. Grorcre Gore. Price 2s., post free. 

PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E. KENNELLY 
and H. D. WILKINSON. Price 6s. 6d., post free. 

DRUM ARMATURES AND COMMUTATORS (Theory and Practice). By 
F.M. WEYMOUTH. Price 73. 6d. post free. 

THE INCANDESCENT LAMP AND ITS MANUFACTURE. By GILBERT 
S. RAM. Price 7s. 6d., post free. 

A POCKET BOOK OF ELECTRICAL ENGINEERING FORMULZE. By 
W. GEIPEL and H. M. KILGOUR. Price 7s. 6d. net, post free 7s. 9d., abroad &s. ; 
large-paper edition, 12s. 6d., post free. New edition ín the press. 

"THE ELECTRICIAN" PRIMERS. In Two Vols. Paper covers, 2s., 
ost free 28. 2d. each; strong cloth 2s. 6d., post free 2s. 9d. each. Single 
rimers 3d., post free 34d. 

WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPACE WITHOUT WIRES 

BY ELECTRIO WAVES. By Dr. O. J. Lopes. Enlarged Edition. Price 28. 6d. net. 

A DIGEST OF THE LAW OF ELECTRIC LIGHTING, TRACTION, &c. 

A. C. CURTIS-HAYWARD, B.A. Price 3s. 6d., post free. 

THE MANUFACTURE OF ELECTRIC LIGHT CARBONS. A Practical 

Guide to the Establishment of a Carbon Manufactory. Price ls. 6d., post free. 


“THE STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS. 
Edited by W. W. BEAUMONT. Price 3s. 6d., post free. 


FULL CATALOGUE POST FREE ON APPLICATION. 
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* ELECTRICIAN" SERIES FORTHCOMING BOOKS. 


THE TELEPHONE.—By Dars Smerlam and F. C. RAPHAEL, 


PRIMARY BATTERIES. —A work on this subject will shortly be published 
bringing the theory and practice of the Primary Battery up to date. 
The book will be fully illustrated. 

SECONDARY BATTERIES.—By E. J. Wape. Fully illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. 

"THE ELECTRICIAN" WIREMAN'8 POCKET-BOOK.—Edited by F. C. 
RAPHAEL. “The Electrician " Company will shortly publish a valuable 
5 the use of those engaged in wiring work, both external 
and interna 


THE ELECTRIC ARO. — By Mrs. Ayrton, This work will shortly be 
published, and will contain an historical sketch of the early experi- 
ments on the electric arc, as well as the important results of recent 
research. 


CARBONS POR ALL ELECTRICAL PURPOSES.—By Francis JEHL. A work 
wil shortly be published dealing fully with the manufacture of 
carbons for all electrical purposes. The book will illustrate the 
machinery and apparatus used in carbon manufacture on the Continent 
and in America, and will give the latest practice in this important 
subject. 


SPECIAL NOTICE. 


NOW READY.—Vol. XLII. of ‘Tae ErzcrBICIAN bound in 
strong cloth. Price 178. 6d., post free 18s. 6d. Also ready, Cases for 
binding. Price 2s., by post 2s. 3d. 

A complete set of the Second Series of “ THE ELECTRICIAN," can now be 
supplied. These seta are very scarce, and early application should be made, 


COSMOPOLITANISM AND ELECTRICAL 
ENGINEERING. | 


The remark is occasionally, even frequently, made that 
there is no good reason for difference between the engineering 
practice of different nations, that good engineering is good 
engineering all the world over, and that the fact of engineers 
speaking a different language should make no difference in 
their engineering practice. Engineering should, in fact, be 
cosmopolitan, just as is pure science. Such general statements 
as these sound extremely well at international gatherings 
of engineers, and even in print they may be made to 
appear fairly plausible by examples chosen to prove the 
opposite proposition, that bad engineering is bad engineering 
all the world over; but when they are carefully examined 
it will be found that these generalisations are no more 
correct than a host of other such neatly-turned dogmatic 
sayings, which, if considered at all, are based on shallow 
and academic reasoning. It would be as sensible to argue 
that the same course of diet should be followed within the 
arctic circle as in the tropics, or that the same legal code 
which had been successful in the case of the Medes and 
Persians would be equally applicable in modern Gaul. To 
anyone who troubles to consider the matter, it will be 
evident that engineering work must be to a great extent 
dependent on local conditions, both natural ones and 
those engendered by the habits, customs and mode of life 
of the inhabitants of the country in which it is executed. 
This fact is especially brought home by comparing the 
engineering practice of two countries, and seeking for 
an explanation of the cause of its divergence. Such a 
comparison may be the more useful because it brings to 
light points in which, notwithstanding the difference in 
fundamental conditions, one country may profit by another's 
solution of a problem that it has been compelled to attack 
from a different point of view. e 

The conclusion of the series of articles on Swiss electrical 
engineering, which we have been publishing during the last 
few weeks, suggests a comparison between the practice in that 
country and in Great Britain. At once a great difference 
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is manifest. Our country may now be considered as 
the home of continuous current, and Switzerland, on the 
other hand, the home of the alternating current. The reason 
for this is not far to seek; in the one country electrical energy 
is almost exclusively derived from coal, in the other almost 
exclusively from water power. At first sight it might be thought 
that the fact of the water- power costing nothing or, to be more 
acourate, a very small sum compared with the price of steam- 
power would conduce to a very large waste, encouraging the 
engineers to design the plant with cheap and inefficient 
machines, with large losses on the mains, and other similar 
expedients for reducing the expenditure. But this is 
not the case, for the maximum amount of water-power 
available at any station being always limited, and—such is 
the popularity of electric light and power in Switzerland 
this maximum being always approximated by the heaviest 
demand, too many losses at full load are not permissible. 
The question of capital expenditure also comes in, for this is 
considerably greater in a water-driven than in a steam-driven 
station, and its interest is a heavy charge on the under- 
taking; so that the greater the possible output the lower 
are the costs per kilowatt of maximum demand. On 
the other hand, although capital might be saved by putting in 
cheap and inefficient machines, the amount so saved would be 
small compared with the total expenditure on the hydraulic 
plant and outworks. We have spoken above of the costs per 
kilowatt of maximum demand, and not per kilowatt-hour, for 
it is here that the great difference between English and Swiss 
conditions is conspicuous. In Switzerland it is the maximum 
power that the owner of the central station has to pay for, not 
the energy which he utilises. Except for such small items 
as oil and waste, wear and tear of machinery, and (only 
to & certain extent) attendance, it costs the same to him 
whether the plant be running at full load or at one-tenth load. 
Consequently the light load losses, which have been the chief 
cause of the condemnation of alternating current in this 
country, may be neglected. Nevertheless, it is surprising 
that more attention has not been directed to accumulator 
systems, for when additional energy during the periods of 
small demand costs practically nothing to generate, a slight 
decrease in the cost of storage batteries and their up-keep 
would render them & most serviceable agent in increasing the 
useful capacity of a station. Yet there appears to be only 
one large storage battery manufactory in Switzerland, and 
the employment of accumulators in water-driven generating 
stations is rare. 

We come now to the question of two and three-phase 
systems. The single-phase alternating-current system has 
been tried in Great Britain, both for light and power distri- 
bution, and has been found wanting. Two and three-phase 
systems are only now to be introduced on a large scale, The 
Metropolitan Electric Supply Co. is erecting a two-phase station 
at Willesden, to supply current to its London network through 
motor generators or rotatory transformers in sub-stations ; and 
three-phase systems are being erected in connection with the 
Central London Railway and the Glasgow tramways. For 
power distribution over small areas, especially in workshops, 
two and three-phase systems have much in their favour, one 
of the main points being the low cost of the motors and the 
extreme simplicity of all the apparatus. The lower efficiency 
and power factors of the motors are more important in this 
country than in Switzerland, but too much is made of these 
disadvantages. It is probable that the differences in the cost 
of maintenance and supervision quite compensate them. In 
considering two and three-phase transmission and distribution 


conditions in England and Switzerland must be borne in mind. 
There, overhead lines aro looked upon so much as a matter 
of course for all long-distance and high-pressure work, that 
engineers frequently will not trust cables to carry a higher 
pressure than 2,000 volts. In Lucerne, for instance, where 
underground conductors have to be employed in the town, 
the 3, 000-volt current of which arrives overhead from 
Rathausen, has to be transformed to a pressure of 1,500 before 
it is considered acceptable for underground distribution. In 
England underground distribution is a sine qua non, and the 
problem is considcrably complicated by the effects of self- 
induction and capacity. If the new electrical adviser to the 
Board of Trade adheres to Major Carpew’s pronunciamento 
that one main must be earthed in every system, this decision 
would, it seems, result in a victory for two-phase, since the 
earthing of one of the wires of a three-phase line will 
unbalance the system. A four-wire two-phase transmission, 
by means of two concentric cables with earthed outers, as is 
being put down between Willesden and London, would then 
seem to be the only solution. 

Among other conditions which cause a difference between 
Swiss and English electrical engineering are the severe . 
thunderstorms to which that country is subjected. This 
accounts to a considerable extent for their difficulties 
with underground mains when connected to an overhead 
system. It is also the probable cause of the absence of 
electrostatic voltmeters, for even an induced discharge would 
often suffice to short-circuit the vanes of one of these instru- 
ments. Another feature of Swiss practice—which has already 
been discussed in our columns—is the gradual introduction 
and abandonment of the inductor type of alternator. Its 
adoption was all the more remarkable in view of the necessarily 
slow speeds of direct-coupled turbine-driven units. 

These are a few only of the interesting points which arise 
from a comparison of electrical engineering practice in two 
different countries. While the conditions governing the par- 
ticular method of electrical development in each case are 
frequently widely divergent, yet much is to be gained by a study 
of them. Even if such an examination conveyed no hints to 
the British engineer how to conduct his affairs in his own 
country, he should not forget that he has a large field in the 
colonies where the conditions obtaining often bear a stronger 
resemblance to Continental than to home ones. The 
Institution of Electrical Engineers deserves the thanks of 
the profession for organising the tour of inspection in 
Switzerland; and we hope the large number of members 
who have availed themselves of the opportunity will encourage 
the Institution to make such a visit to a foreign country an 
annual event. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FounNiER D'ALRE.] 


Thermal Properties of Ionised Air.—That air ionised by 
Röntgen rays has distinct thermal properties has been shown 
by Wilson's experiment of allowing moist air to expand with 
or without the influence of the rays. In the former case, a 
more persistent mist is produced than in the latter case. 
P. Pettinelli has found that & hot body cools more quickly 
in ionised air than in ordinary air. By some recent 
researches he bas succeeded in obtaining a similarly 
accelerated cooling by means of ‘‘scintillated’’ air, i.e., 
air ionised by a few electric sparks. Half- a- dozen 
small sparks will impart to a litre of air a distinctly 
augmented conductivity, the difference being about 3 per cent. 
Since such “ scintillated” air also produces the persistent 
nebulosity observed in the case of Röntgen rays, it is very 
probable that ionisation is at the root of all these phenomena, 


over long distances, however, an important difference in the | But another explanation might be sought in the small amount 
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of hyponitrous acid produced by the sparks. "This amount is, 
however, so minute that it can hardly be responsible for the 
effect, more especially as pure hyponitrous acid itself only 
produces an increase of 5 per cent. in the rate of cooling. 

[P. PETTINELLI, Nuoro Cimento, August, 1899.] 


. Ohm's Law and Vacuum Discharges.—A. Righi has observed 
@ curious and interesting phenomenon in a circuit containing 
a vacuum tube. The circuit contains a battery of small 
accumulators, a vacuum tube with unequal electrodes (such as 
a point and a disc or a knob), a sensitive galvanometer, and a 
high resistance, usually of distilled water. The tube lights up 
in an apparently continuous manner, and the galvanometer 
indicates a small continuous current. Under these conditions, 
it is only necessary to change the place at which the resistance 
is inserted in order to bring about a change, not only in the 
luminosity of the tube, but also in the intensity of the current. 
This is contrary to Ohm’s law, and indicates that if that law 
applies to gases, the discharge is not continuous. In one case 
quoted the tube contained nitrogen of 0:8mm. pressure, there 
were 282 accumulators in circuit, and the water resistance 
amounted to 30 million ohms. When the resistance was 
inserted between the tube and the positive pole of the battery, 
the current was 5:48 microamperes, and when between the 
tube and the negative pole it was 0:4 microamperes. A great 
variety of gases and electrodes showed the same phenomenon, 
which deserves to be more closely studied. 

[A. Ricui, Nuovo Cimento, August, 1899.] 


Ejlct of Compression upon  Hesistance,.— The change of 
resistance produced by compressing a solid or fluid body is of 
interest in the criticism of theories of conduction. Such a 
change of resistance has been studied by Wartmann and 
Chwolson in the case of solid metals, and by Barus and 
Palmer in the case of mercury. All these experimenters found 
that the resistance diminished on compression, the diminution 
being, according to one author, 0:02 per cent. for every atmos- 
phere in the case of mercury. S. Lussana has continued these 
experiments, eliminating the errors due to compressional 
heating by observations with both ascending and descending 
pressures. He finds that in all the metals examined, 
comprising iron, silver, nickel, lead, copper, platinum, and 
certain alloys, the electrical resistance diminishes as the 
pressure increases, but that such diminution becomes less and 
less marked as the pressures are higher. The diminution -is 
most probably due not only to a reduction of the distance 
between the molecules, but to a variation of the molecular 
velocity. The author distinguishes between a temporary 
change of resistance, probably connected with differences of 
temperature, and the permanent change attained when equili- 
brium has been established. The effect of pressure, like that 
of tension and of temperature, is much more strongly marked 
in pure metals than in alloys. 

[S. Lussana, Nuovo Cimento, August, 1899.] 


Magnetic Field due to Polarised Light.—For some time 
past physicists have been attempting to reverse the Zeeman 
phenomenon, in the sense of producing a magnetic field by 
the action of circularly polarised light upon a strongly 
absorbing gas. Experiments undertaken with that object, 
notably by Fitzgerald, have so far been fruitless. A. Righi 
has recently made some attempts which have also failed 
to produce the effect sought, but which have been 
useful in determining an upper limit above which the 
effect, when discovered, need not be expected to go. 
He used a glass tube filled with hyponitrous acid, 
and closed by thin flat plates. This absorbing tube was 
traversed by a beam of circularly polarised light, and sur- 
mounted by a minute astatic needle suspended by a very fine 
quartz fibre. Any magnetisation of the gas of an intensity 
above 10^" absolute units would have been indicated by a 
deflection of the needle, amounting to 1mm. of the scale used 
for the value specified. But no effect was obtained, and if 
it exists at all, it is too slight to be discovered by means of 
ihe arrangement described. The latter is certainly more 
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convenient than the flames used by Zeeman and others, and 
it will be difficult to design a more sensitive test. 
[A. Rio, Nuovo Cimento, August, 1899.] 


Magnetic Properties of Cold Iron.—The behaviour of iron at 
low temperatures is still the subject of widely divergent 
opinions. Ballistic measurements carried out by G. Claude 
indicate that, contrary to the commonly accepted view, the 
permeability and the hysteresis of iron do not increase as the 
temperature diminishes, but remain constant to within about 
21 per cent. between the temperatures of 25deg.and — 185deg., 
when the maximum induction is some 15,000 units. With 
lesser inductions, say 10,000 units, there is & decided falling 
‘off in the permeability and the hysteresis at the lower tempe- 
ratures. 

[G. CLAUDE, Comptes Rendus, August 21, 1899.] 


E.plosive Ejject of Electric Discharges.— The Jefferson 
Physical Laboratory possesses two high-tension transformers 
or Planté rheostatic machines, one giving discharges 125 
centimetres in length, and one yielding sparks 180 to 200 
centimetres in length. With the aid of these exceptionally 
powerful machines, J. Trowbridge and I. C. Howe have 
investigated what is known as the explosive effect of the 
electric spark, i. e., the sudden increase of pressure in 
the gas through which the discharge passes. The authors 
adopted what is miscalled the electric thermometer, a 
hermetically-closed glass tube, provided with a mano- 
meter gauge. The discharge was at first passed through 
a very fine wire. The gauge, which consisted of a bent 
glass tube containing an index of bichromate of potash, 
rose suddenly at each discharge, and then returned to the 
zero point. When, however, the wire had been heated by 
repeated discharges, the index showed a slow rise in temper- 
ature. Even when the terminals in the glass tube were 
connected by a fine wire a very strong electrostatic field was 
created in the tube, as could be demonstrated by allowing the 
discharge to pass just above a photographic plate. The 
electrostatic field was then indicated by delicate fernlike 
discharges at right angles to the wire. When spark gaps 
up to 50cm. were employed, with a maximum difference of 
potential of three million volts, it was found that the explo- 
sive effect increased closely in proportion to the length of the 
spark, and began to diminish when the spark grew longer 
than 50cm. The air itself then becomes a fairly good con- 
ductor, and there is a strong ionisation which resembles an 
explosion. It is this ionisation which consumes the electro- 
static energy of the system, and is responsible for the fact 
that the influence of the electrostatic field is only traceable 
for a few feet, while that of the electromagnetic field extends 
for miles. 

[TROWBRIDGE and Howse, Phil. Mag., September, 1899.]} 


Gas Pyrometry.—The thermo-electric pyrometer has greatly 
simplified the comparison of high temperatures, but it is 
unable to indicate absolute values, and requires calibration by 
an air pyrometer or other gas thermometer. The same may 
be said of the platinum-resistance pyrometer. It remains 
then to find the type of gas pyrometer capable of yielding the 
most trustworthy results. The choice lies mainly between 
porcelain and iridio.platinum for the vessel, and between 
hydrogen and nitrogen for the gas. L. Holborn and A. Day 
have been working at this question in the Reichsanstalt. 
They decide on the whole in favour of the iridio-platinum 
vessel. Deville and Troost have shown, of course, that hydro- 
gen passes freely through incandescent platinum, but nitrogen 
does not, and the nitrogen pyrometer is reliable up to 1,800deg, 
The porcelain cylinders suffer under various disadvantages. 
They are not gas tight unless they are glazed, and the glaze 
begins to melt at 1,100deg. At 1,450deg. the porcelain itself 
softens, and it is also filled with vapour from the glaze. The 
authors use a saltpetre bath for producing temperatures up to 
750deg., and a zinc bath up to 900deg. Beyond that, they 
heat by means of an electric current, since at the highest 
temperatures flame gases pass through the walls of the vessel. 

(HorBonN and Day, Pied. Ann., No. 8, 1899.] 
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WIRELESS TELEGRAPHY AT THE BRITISH 
ASSOCIATION. 


Some interesting experiments have been carried out at 
Dover during the last few days, with the object of working 
an installation of wireless telegraphy on the Marconi system 
during the meeting of the British Association in such manner 
as to be available for inspection by members and associates 
and other visitors, and at the same time to permit the 
exchange of news between the French Association meeting in 
Boulogne and the British Association meeting in Dover. The 
station of the Wireless Telegraph Co. at South Foreland light- 
house, which has been in operation for the last six months, is 
situated about four miles out of Dover, and probably 
would only have been visited by those specially interested 
in the subject. It was accordingly felt that it would be 
desirable to establish a station in Dover itself; and at the 
suggestion of Dr. J. A. Fleming, who has taken a great 
interest in the matter, the Wireless Telegraph and Signal Co. 
undertook in August last to carry out experiments in order to 
ascertain if communication could be established on the 
Marconi system between the Town Hall and the stations 
at South Foreland, Wimereux, near Boulogne, and the East 
Goodwin lightship. 

The Dover Town Hall possesses a tower about 65ft. in 
height, at the top of which is a substantial flagstaff, 
about 45ft. high. Accordingly, on the 16th August last, one 
of Mr. Marconi’s assistants (Mr. Kemp) was instructed to set 
up the Marconi apparatus outside the Town Hall on a grass 
plat. The flagstaff had previously been provided with a stout 
sprit about 20ft. in length, from which the insulated wire was 
suspended in the usual manner. On completing the arrange- 
ment it was immediately found possible to communicate with 
the station at the South Foreland lighthouse, and excellent 
signals were obtained and messages exchanged between the 
two places without the slightest difficulty. 

The interesting point of this experiment was that it estab- 
lished that the great mass of the Castle Rock, South Foreland 
Cliffs, lying between the Dover Town Hall and the South 
Foreland lighthouse, did not in the least degree interfere with 
the transmission of the signals. The Town Hall lies in 
a hollow, and the Castle Rock rises to the height of about 
400ft. above the level of this part of the town intervening 
between the Town Hall and the South Foreland lighthouse, 
which lies about four miles east of the town. 

During this experiment it was found that & few intruding 
dots were obtained on the Morse tape, which, it was said, were 
possibly signals from Wimereux. Accordingly Dr. Fleming 
suggested that the flagstaff should be extended by adding 
another 40ft. length to it, and the borough surveyor of Dover 
(Mr. H. E. Stilgoe), who has taken the greatest interest 
in this matter, arranged to have a topmast added to 
the flagstaff and the cross-sprit raised to the top of 
the topmast, giving a total length of 140ít. to 150ft. An 
aperture was then cut in the side of the wall of the old Town 
Hall, and the bottom of the signalling wire passed through 
&nd keptin position by filing the aperture with bitumen. 
The Marconi apparatus was then set up inside the building, 
and on Saturday last Mr. Marconi paid a visit ta Dover 
with his assistants, Mr. Kemp aud Mr. Bullocke, Dr. Fleming 
also being present, and experiments were then made which 
resulted immediately in obtaining perfect transmission of 
messages, not only from the South Foreland station, 
but also across the Channel from Wimereux. On Saturday 
afternoon the apparatus was once again moved — this 
time into the Connaught Hall, in which Dr. Fleming 
will deliver his lecture on the Centenary of the Electric 
Current” on Monday next— and Mr. Marconi found 
no difficulty in establishing communication between the 
inner Town Hall, Dover, and the Chalet D’Artois, in 
Wimereux, which is the corresponding station on the 
opposite side of the Channel. The signalling wire passed 
from the inner hall through a doorway into the old Town 
Hall, across the outer Town Hall, through the wall, up 
the side of the tower and terminated at the cross sprit on the 
top of the flagstaff. 


It will be seen, therefore, that there is a considerable 
distance, probably 70ft., of horizontal wire in addition to 
the vertical portion, the signalling wire at one point making 
quite a sharp bend. The Town Hall, lies back about three- 
quarters of a mile from the east coast, and a mass of houses 
and buildings, as well as overhead trolley tramway lines, inter- 
vene between it and the coast in the direction of Wimereux. 
Excellent messages were obtained on Monday evening last 
from Wimereux. 

The Mayor and Corporation have kindly permitted this 
interesting installation to remain during the whole of the 
meeting of the British Association, and on the occasion of 
Dr. Fleming’s lecture on Monday, it is hoped that it will be 
possible to exchange complimentary messages between the 
Presidents of the two Associations. It is also proposed to 
dispatch a sympathetic telegram to Prof. Blaserna, at Como, 
expressing the sympathy of the President and members of the 
British Association with the Congress of Electricians, who 
will there celebrate the centenary of Volta’s scientific work. 
The Congress will have been opened in the morning of the 
same day by the King and Queen of Italy in person. 

It may be mentioned that at the experiment on Saturday it 
was found desirable to make some alteration in the temporary 
mast established on the Town Hall tower, replacing some of 
the steel guys by hemp ones. 

The first public exhibition of the Marconi installation took 
place at the Mayor's soirée yesterday (Thursday) evening. 
There can be no question that this exceedingly interesting 
exhibition of Mr. Marconi's system of wireless telography 
will evoke great interest, and be one of the features of the 
British Association meeting at Dover. 


ELECTRICAL ENGINEERING IN SWITZERLAND. 


(FROM OUR SPECIAL CORRESPONDENT.) 
(Concluded from page 694.) 


THE KANDERWERK. 


The Kanderwerk, near Spiez, six miles from the Thun 
terminus of the Burgdorf-Thun railway, in the opposite 
direction to Burgdorf, supplies power for this railway, and 
also to Berne (25 miles distant) and some of the intermediate 
towns. The works are situated on the Lake of Thun, about 
two miles from the River Kander. The first 1,000 yards of 
the headrace is a canal, the second 1,000 yards a cement 
tunnel of elliptical section, 7ft. wide and 9ft. high, and the 
remaining mile iron pipe. Part of the pipe line has an 
internal diameter of 5ft. llin., and the last part, where the 
greatest difference in the level takes place, 5ft. 8in. The 
pipe is of 5mm. thickness throughout. The head is 204ft., 
and 1,800 gallons of water per second is the average flow 
available. 

The generating station is an oblong stone building, the 
machine room occupying its whole length and height on the 
side facing the lake, Overlooking the machine room at an 
elevation corresponding rather to English than Continental 
practice is the switchboard gallery, behind which on the first 
floor are the switches and fuses, and the space where the 
overhead mains are led in, and on the ground floor the step- 
up transformers for transforming the 4,000 volt generator 
pressure to the 16,000 volt line pressure. 

At the time of my visit to the station only two generators 
had been erected, this sufficing for the railway up to the 
present, but two more were in course of erection and to be 
running in a day or two, while two more, making six in 
all, were on order, and to be put in shortly. The 
turbines, made by Messrs. Escher, Wyss and Co., are on 
horizontal shafts, and of the reaction type, provided with 
suction tubes. A section of the turbine is given in the 
illustration. The regulation is effected by a valve between the 
guide wheel and turbine wheel, which closes some of the vane 
spaces. This was controlled by hand, but I understood that 
automatic governors were to be put in—one is shown in the 
illustration. The turbines run at a speed of 800 revs. per minute 
and are rated at 860 m.r. They are directly coupled to 800 H. p. 
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Brown, Boveri and Co. three-phase alternators, with internal 
revolvingfield magnets, and on the same shaft are four-pole 
exciters. These exciters generate 270 amperes at 55 volts, 
and are independently excited by two independent turbine- 
driven 120 volt 117 ampere machines in parallel, which also 
serve as a stand-by for lighting the station. This arrange- 
ment ensures better regulation with turbine-driven plant than 
with ordinary shunt-wound exciters. If, for instance, the load 
on à machine is suddenly diminished it will tend to race, and 
the governing of turbines is notoriously slow. The speed of 
the exciter will increase at the same time and with it the 
excitation of the exciter, if the latter is shunt-wound. 
Consequently the separate excitation of the exciters lessens 
the necessary range of adjustment of the field rheostats. 
Carbon brushes are employed, not only on the exciter commu- 
tators but also on the contact rings of the alternator field 
circuits. 

An independent switchboard, near the exciters’ exciters, in 
the part of the machine room beneath the switchboard gallery 
serves for the station lighting. Each circuit is provided with 
a throw-over switch, so that the lighting circuits can be con- 
nected to the lighting transformers, or to the continuous- 
current machines mentioned above. The machine room is 


spanned by a hand travelling crane, by Messrs. Escher, Wyss 
and Co., of 10 tons capacity. 
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On the main switchboard each generator has its own panel, 
fitted with a main switch, a throw-over switch, ammeter, 
voltmeter, synchronising voltmeter and exciter field rheos tat. 
The main switch and the throw-over switch are behind the 
board, and each is worked by a hand-wheel on the face of 
the board, which revolves the contacts for all three phases. 
These two switches are interlocked, so that the throw-over 
switch (which can connect the generator to the “light” or 
“ power” circuit) cannot be moved unless the main switch 
is off. The power” circuit is to the bus bars of the step-up 
transformers panels, and the “light” circuit in this case to 
the 'bus bars of a board controlling a 4,000 volt network for 
lighting and power distribution within comparatively short 
distance from the works. The ammeter is placed on one 
phase only, and the voltmeter is a hot-wire low pressure 
instrument connected to the secondary of a small 100: 1 step- 
down transformer. Each exciter field circuit has its own 
regulating switch, but the hand wheels which turn them can 
all be coupled through worm gearing when the alternators 
are paralleled. 


The transformers are in cylindrical cases of sheet iron filled 
with oil. There are eight transformers, each of 300 kilowatts 
and with a transformation ratio of 4,000:16,000. Three are 
connected in mesh or delta fashion for the Burgdorf-Thun 
railway circuit, which has an independent 16,030-volt feeder. 
Another three are connected in mesh for the 16,000-volt trans- 
mission to Berne, but in this case a fourth transformer is 
paralleled on to the one phase, from which the lighting circuits 
are taken at the intermediate towns. The eighth transformer 
is for reserve. At Berne there will be step-down transformers 
to 8,000 volts outside the town, and in the town a further 
transformation to 250 volts on each phase. The motors 
will be connected on the three phases and the lighting on a 
2 by 125 volt three-wire network on each phase. Some of 
these circuits should be in operation by now. 

The cables connecting the machines and transformers with 
the switchboard are run on insulators, and protected by wire 
netting from the touch of the unwary. The fuses connecting 
the secondaries of the transformers to the line are of the 
porcelain reel type similar to those employed on the trans- 
former towers on the line. They are 16jin. long, and the 
4,000 volt fuses are llin. long, the wires in the former case 
being of aluminium. Horn-shaped lightning protectors are 
placed at the entrance of the lines into the building, the 
horns for the three phases being grouped round an earth 
plate. A copper fuse in a paper tube and a water capacity 
are inserted in series between the line and the copper horn. 
Similar lightning protectors are added at various points on 
the transmission line. 

Between the works and Thun the wires are supported on 
towers of an elegant girder construction, and from Thun 
onwards wooden poles are employed both for the railway and 
the Berne transmission line. No guard nets are used, 
but the towers themselves are all connected together, and 
every fifth one is provided with an earth plate. In some 
cases it has been necessary to erect these towers on a cement 
foundation to a depth of 10ft., and for 550 yards they 
stand actually in the lake. In order to prevent inquisi- 
tive boys from climbing up the towers they will, I under- 
stand, be surrounded with smooth sheet iron, and, of 
course, a danger notice will be fixed to each. The 
wires are of hard drawn copper, supported on three- 
lipped porcelain insulators of the usual pattern, but of the 
very best quality. Between Spiez and Thun the feeder for 
the railway has a diameter of 6mm., from Thun to Bargdorf 
5mm., the average drop of pressure to the 16,000 volt railway 
feeding points being 5 per cent. 


THE THUN CENTRAL STATION. 
The small municipal station, which supplies Thun with 
electric light and power, has been in existence for three years, 
and supplies nothing but three-phase current both for lamps 


| and motors. A canal from the River Aar, 270 yards long, sup- 


plies water power for the waterworks, for driving the electric 
supply station, and for working the machinery at the arsenal. 
The head available at the turbines may vary from 10ft. to 16ft., 
and the vertical shaft Girard turbines are drowned at high water 
and run with suction pipes at low water. Regulation is 
effected by Bell automatic governors through the medium of 
cylinder gates. Each of the two turbines drives a horizontal- 
shaft Oerlikon three-phase inductor alternator through bevel 
gear, the wheel on the dynamo shaft being of raw hide. These 
machines run at300revolutionsper minute, are rated at 120 fl. p., 
and generate current at 1,900 volts pressure. The exciters are 
directly coupled. In another building is a 97 H. p. Oerlikon 
three-phase alternator, belted on to an extension of the 
pumps countershaft of the waterworks. This machine is 
paralleled with the other two at highest loads. The 
secondary network, on which are some 70 n.p. of motors 
in addition to a good lighting load which includes 
street and hotel lighting, is partly overhead and partly 
underground. Separate transformers are scattered about the 
town, and each, as & rule, has its own independent secondary 

circuit. The secondary pressure is 120 volts on each phase, 

and the arcs are connected three in series. So far as I could 

ascertain no trouble is experienced through want of balance 

of the load on the three phases. 
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THE THUN INDUSTRIAL EXHIBITION. 


This exhibition is supposed to be confined to articles of 
trade and industry of the Canton of Berne, but, in the case of 
electrical apparatus and machinery, firms in other Cantons 
have been invited to exhibit. There is, however, nothing 
of extreme novelty; in most cases merely & show of 
dynamos and motors of small size. The Oerlikon Company's 
little motors for driving silk looms attracted some attention. 
They are slung by their pulleys from the vertical driving 
belts, so that the belt supports the weight of the motor and 
the belt tension is maintained constant. I understand that 
the Oerlikon Co. are turning these little motors out by 
hundreds. The L. von Roll Co. show an interesting collection 
of rack rails of different types, and included in the exhibit of 
Messrs. J. J. Rieter, the hydraulic engineers, is a large 
conical pointed electro magnet of a type which they have 
supplied to several hospitals, for the purpose of removing iron 
splinters from the eye. The most interesting electrical feature, 
however, is an exhibit prepared by Prof. Wyssling, of Zürich, 
and Dr. Blattner, of Burgdorf, of drawings and diagrams repre- 
senting the spread of the electrical industry in Switzerland A 
large map shows all the electrical railways in the country, and 
there are detail drawings of generating stations and sub- 
stations, maps of networks, and similar interesting particulars 
of some of the largest schemes. A coloured chart shows the 
cost of electrical power in the various areas. Whereas in 
Zürich a 1 R.. motor, running 2,000 hours a year, and 
used only during the day-time, costs £10, in Olten-Aarberg 
and Rheinfelden the same amount of energy can be 
bought for £4. 7s., and at Olten Aarberg a 1 H. p. motor for 
8,000 hours per annum during the ordinary working hours 
costs only £8. 7s. For 5 H. . motors Zürich also leads at 
£162 for 2,000 daylight hours, and Olten is again the lowest 
at £17. 168. for the same perio], while the Sihl works will 
deliver 5 H. p. for 1,000 daylight hours at £15. 18s. In all 
cases the Sihl works are the cheapest for the shorter hours of 
running during the daytime :—for 1,000 hours, 1 H. p., Eg. 198.; 
5 H.P., £15. 18s., and 10 B. p., £29. 12s. For long hours of 
running Olten-Aarberg is the cheapest and Rheinfelden is 
second on the list, These figures are interesting in view of the 
industrial development in Switzerland, and a study of them 
emphasises that the tendency will now be more and more for 
the manufacturing industries to move from the neighbour- 
hood of the large towns to that of the greater supply of water 
power. Other coloured charts show the relative adoption of 
electric, gas and water-driven motors for various purposes in 
Switzerland. There are 2,040 electric motors, 785 water- 
driven motors and 1,600 gas motors; these aggregating about 
22,000, 4,900 and 4,400 n.r. respectively. 


THE INTERLAKEN CENTRAL STATION. 


The Interlaken central station has been running since 
1894, and its construction is typical of Swiss electrical 
practice at that time. The works are on the canal between 
the Aar and the Lake of Thun. In winter the available power 
is only about 115 effective horse-power, but it is in the summer 
that the maximum load is put upon the station, as it is almost 
entirely due to hotel lighting, and in summer the glaciers melt, 
and there is water-power in abundance. ‘Three vertical shaft 
Jonval turbines, of 180 B. p. each, drive horizontal shaft single- 
phase Brown-Boveri alternators through bevel gear at 200 
revolutions perminute. The pressure is 2,000 volts, and the 
frequency 50 per second. Two exciters are independently 
driven by smaller turbines, and a motor generator, started 
through a water capacity and a resistance, serves as reserve 
exciter. On starting the station an attempt was made to 
employ an automatic-pressure regulator which switched lamps 
in and out of the exciter-field circuit as the 'bus-bar pressure 
on the main switchboard rose or fell, but it was not 
successful. Transformer distribution, for the most part 
house to house, is employed, and underground cables are used 
with but two exceptions. There are some 5,000 lamps 
connected, mostly 16 c.p., and seven single-phase motors 
aggregating 35 H.P., the largest being 15 n.r. The secondary 
pressure is 105 volts. 


THE JUNGFRAU RAILWAY. 


This railway was fully described in The Electrician (Vol. 
XLI. pp. 706 and 738) when the first section was opened a 
year ago, and a note in Zhe Electrician of August 11th last 
announced the opening of the second section. Since last year 
the power house at Lauterbrunnen has been practically 
completed, but no progress has yet been made with the 
second power house, which was to be built at Burglauenen on 
the Black Liitschine. The two inductor dynamos arc now 
running and generating three-phase current at 7,000 volts and 
two more machines are to be erected. The switchboard is 
also now in position and in use. It comprises merely three 
machine panels and exciter panels, and a relay connected to 
pilot wires from the Scheidegg sub-station, which will be 
connected to a warning bell for maximum and minimum 
pressure. The fuses at the back of the board are simply 
copper wire in porcelain troughs, and rather short, consider- 
ing the high pressure. The fuses on the three phases have 
been placed alongside one another, and are separated by 
asbestos sheet. 

It will be remembered that, by. the terms of their conces- 
sion, the Jungfrau Railway Co. were bound to supply 50 elec- 
trical H.P. free of charge to the parish of Lauterbrunnen. 
The Lauterbrunnen municipal authorities have a station of 
their own as well, but its supply of water is very variable. 
I heard that they had attempted unsuccessfully to run their 
station in parallel with the supply from the Jungfrau Railway 
power-house, the failure being due to the extreme variations 
in pressure caused by the ever-changing load of the railway. 
The Lauterbrunnen primary network extends as far as the 
village of Wengen, where there are several large hotels, about 
1,600ft. above Lauterbrunnen, on the way up the Wengernalp 
to the Little Scheidegg. Transformer sub-stations reduce the 
pressure from 7,000 volts to 200 volts, the star connection 
being employed, and distribution taking place from four wires 
at 120 volts. 


In concluding this series of articles relating to electrical 
engineering in Switzerland, it should be mentioned that they 
deal with only a certain number of examples, and not always 
exhaustively even with these. By following the same route 
as that taken by the party of the Institution of Electrical 
Engineers, the most modern Swiss two and three-phase practice 
has been chiefly inspected. In other parts of the country, 
especially in the neighbourhood of Geneva, other interesting 
features such, for instance, as the Thury high pressure 
continuous current system, might be studied. Those works 
which have been visited, however, are of the class likely to be 
of greater interest to the English electrical engineer at the 
present time. I have not been able, during the course of this 
series, to mention by name every one of the many firms and 
engineers who have been of assistance to me during my 
journey of observation; but to all of them I would here 
express my acknowledgment of the kindness and courtesy they 
have extended to me, for without this aid it would have been 
extremely difficult, if not impossible, to have compiled these 
notes. 


PROF. J. H. POYNTING'S PRESIDENTIAL ADDRESS 
TO SECTION A OF THE BRITISH ASSOCIATION. 


The members of this section will, I am sure, desire me to give 
expression to the gratification that we all feel in the realisation of 
the scheme first proposed from this chair by Dr. Lodge, the 
scheme for the establishment of à National Physical Laboratory. 
It would be useless here to attempt to point out the importance of 
the step taken in tho definite foundation of the Laboratory, for 
we all recognise that it was absolutely necessary for the de 
progress of physical research in this country. It is matter for 
congratulation that the initial guidance of the work of the 
Laboratory has been placed in such able hands. 

While the investigation of Nature is ever increasing our know- 
ledge, and while each new discovery is a positive addition never 
again to be lost, the range of the investigation and the nature of 
the knowledge gained from the theme of endless discussion. And 
in this discussion, so different are the views of different schools of 
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thought, that it might appear hopeless to look for general agree- 
ment, or to attempt to mark progress. Nevertheless, I believe 
that in some directions there has been real progress, and that 
physicists at least, are tending towards a general agreement as to 
the nature of the laws in which they embody their discoveries, of 
-the explanations which they seek to give, and of the hypotheses 
they make in their search for explanations. I propose to ask 
you to consider the terms of this agreement, and the form in which, 
as it appears to me, they should be drawn up. 

The range of the physicist's study consists in the visible motions 
and other sensible changes of matter. The experiences with which 
ne deals are the impressions on his senses, and his aim is to 
describe in the shortest possible way how his various senses have 
been, will be, or would be affected. His method consists in 
finding out all likenesses, in classing together all similar events, and 

O giving an account as concise as possible of the motions and 
changes observed. His success in the search for likenesses and 
his striving after conciseness of description lead him to imagine 
such a constitution of things that likenesses exist even where they 
elude his observation, and he is thus enabled to simplify his 
classification on the assuinption that the constitution thus imagined 
is à reality. He is enabled to predict on the assumption that the 
likenesses of the future will be the likenesses of the past. His 
account of Nature, then, is, as it is often termed, a descriptive 
account. | 

Were there no similarities in events, our account of them could 
not rise above a mere directory, with each individual event entered 
up separately with its address. But the similarities observed 
enable us to class large numbers of events together, to give general 
descriptions, and indeed to make, instead of a directory, a readable 
-book of science, with laws as the headings of the chapters. These 
laws are, I believe, in all cases brief descriptions of observed 
similarities. By way of illustration, let us take two or three 
examples :— 

The law of gravitation states that to each portion of matter we 


can assign a constant—its mass—such that there is an acceleration | 


towards it of other matter proportional to that mass divided by the 
square of its distance away. Or all bodies resemble each other in 
having this acceleration towards each other. Hooke’s law for the 
case of a stretched wire states that each successive equal small load 
produces an equal stretch, or states that the behaviour of the wire 
is similar for all equal small pulls.  Joule's law for the heat 
appearing when a current flows in a wire states that the rate of 
heat development is proportional to the square of the current 
multiplied by the resistance, or states that all the different cases 
resemble each other in having H= C^ Rt constant. 

And, generally, when a law is expressed by an equation, that 
equation is a statement that two different sets of measurements 
are made, represented by the terms on the two sides of the 
equation, and that all the different cases resemble each other in 
that the two sets have the constant relation expressed by the 
equation, Accurate prediction is based on the assumption that 
when we have made the measurements on the one side of the 
equation we can tell the result of the measurements implied on the 
other side. If this is a true account of the nature of physical 
laws, they have, we must confess, greatly fallen off in dignity. 
No long time ago they were quite commonly described as the Fixed 
Laws of Nature, and were supposed sufficient in themselves to 
govern the universe. Now we can only assign to them the humble 
.rank of mere descriptions, often tentative, often erroneous, of 
similarities which we believe we have observed. 

The old conception of laws as self-sufficing governors of Nature 
was, no doubt, a survival of a much older conception of the scope 
of physical science, à mode of regarding physical phenomena which 
had itself passed away. I imagine that originally man looked on 
himself and the result of his action in the motions and changes 
which he produced in matter, as the one type in terms of which 
he should seek to describe all motions and changes. Knowing that 
his purpose and will were followed by motions and changes in the 
matter about him, he thought of similar purpose and will behind 
all the motions and changes which he observed, however they 
occurred ; and he believed, too, that it was necessary to think thus 
in giving any consistent account of his observations. Taking this 
anthropomorphic—or, shall we say, psychical—view, the laws he 
formulated were not merely descriptions of similarities of behaviour, 
but they were also expressions of fixed purpose and the resulting 
constancy of action. They were commands given to matter which 
it must obey. 

The psychical method, the introduction of purpose and will, is 
still appropriate when we are concerned with living beings. Indeed, 
it is the only method which we attempt to follow when we are 
describing the motions of our fellow creatures. No one seeks to 
describe the motions and actions of himself and of his fellow men, 
and to classify them without any reference to the similarity of 
purpose when the actions are similar. But as the study of Nature 
progressed, it was found to be quite futile to bring in the ideas of 


purpose and will when merely describing and classifying the 


motions and changes of non-living matter. Purpose and will could 
be entirely left out of sight, and yet the observed motions and 
changes could be described, and predictions could be made as to 
future motions and changes. Limiting the aim of physical science 
to such description and prediction, it gradually became clear that 
the method was adequate for the purpose, and over the range of 
non-living matter, at least, the psychical yielded to the physical. 
Laws ceased to be commands analagous to legal enactments, and 
became mere descriptions. But during the passage from one 
position to the other, by a confusion of thought which may appear 
strange to us now that we have finished the journey, though no 
doubt it was inevitable, the purpose and will of which the laws had 
been the expression were put into the laws themselves ; they were 
personified and made to will and act. 

Even now these early stages in the history of thought can be 
traced by survivals in our language, survivals due to the ascription 
of moral qualities to matter. Thus gases are still sometimes said 
to obey or to disobey Boyle's Law as if it were an enactment for 
their guidance, and as if it set forth an ideal, the perfect gas, for 
their imitation. We still hear language which seems to imply that 
real gases are wanting in perfection, in that they fail to observe 
the exact letter of the law. Isuppose onthis view we should have 
to say that hydrogen is nearest to perfection ; but then we should 
have to regard it as righteous over much, a sort of Pharisee among 
gases which overshoots the mark in its endeavour to obey the law. 
Oxygen and nitrogen we may regard as good enough in the affairs 
of everyday life. But carbon dioxide and chlorine and the like 
are poor sinners which yield to temptation and liquefy whenever 
circumstances press at all hardly on them. 

There is à similar ascription of moral qualities when we judge 
bodies according to their fulfilment of the purpose for which we 
use them, when we describe them as good or bad radiators, good or 
bad insulators, as if it were a duty on their part to radiate well, or 
insulate well, and as if there were failures on the part of Nature to 
come up to the proper standard. "These are of course mere trivial- 
ities, but the reaction of language on thought is so subtle and far- 
reaching that, risking the accusation of pedantry, I would urge the 
abolition of all such picturesque terms. In our quantitative esti- 
mates let us be content with high or low, great or 
small,“ and let us remember that there is no such thing as a failure 
to obey a physical law. A broken law is merely a false description. 

Concurrently with the change in our conception of physical law 
has come a change in our conception of physical explanation. We 
have not to go very far back to find such a statement as this—that 
we have explained anything when we know the cause of it, or when 
we have found out the reason why—a statement which is only 
appropriate on the psychical view. Without entering into any dis- 
cussion of the meaning of cause, we can at least assert that that 
meaning will only have true content when it is concerned with 
purpose and will. On the purely physical or descriptive view, the 
idea of cause is quite out of place. In description we are solely 
concerned with the how of things, and their why we pur- 
posely leave out of account. We explain an event not when we 
know why it happened, but when we show how it is like 
something else happening elsewhere or otherwhen—when, in fact, 
we can include it as a case described by some law already set forth. 
In explanation, we do not account for the event, but we improve 
our account of it by likening it to what we already knew. 

For instance, Newton explained the falling of a stone when he 
showed that its acceleration towards the earth was similar to and 
could be expressed by the same law as the acceleration of the moon 
towards the earth. He explained the air disturbance we call 
„sound“ when he showed that the motions and forces in the 
pressure waves were like motions and forces already studied. 
Franklin explained lightning when and so far as he showed that it 
was similar in its behaviour to other electric discharges. 

Here I do not fear any accusation of pedantry in joining those 
who urge that we should adapt our language to the modern view. 
It would be a very real gain, a great assistance to clear thinking, 
if we could entirely abolish the word ‘‘cause” in physical 
description, cease to say why things happen unless we wish to 
signify an antecedent purpose, and be content to own that our laws 
are but expressions of how they occur. 

The aim of explanation, then, is to reduce the number of laws 
as far as possible, by showing that laws, at first separated, may be 
merged in one; to reduce the number of chapters in the book of 
science by showing that some are truly mere sub-sections of 
chapters already written. To take an old but never -worn out 
metaphor, the physicist is examining the garment of Nature, learn- 
ing of how many, or rather of how few different kinds of th read it 
is woven, finding how each separate thread enters into the pattern, 
and seeking from the pattern woven in the past to know the pattern 
yet to come. How many different kinds of thread does Nature 
use? So far, we have recognised some eight or nine, the number 
of different forms of energy which we are still obliged to count as 
distinct. But this distinction we cannot believe to be real. The 
relations between the different forms of energy, and the fixed rate 
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of exchange when one form gives place to another, encourage us to 
suppose that if we could only sharpen our senses, or change our 
point of view, we could effect a still further reduction. We stand 
in front of Nature's loom as we watch the weaving of the garment ; 
while we follow & particular thread in the pattern 1t suddenly 
disappears, and a thread of another colour takes its place. Is this 
& new thread, or is it merely the old thread turned round and 
presenting a new face to us! We can do little more then guess. 
We cannot get to the other side of the pattern, and our minutest 
watching will not tell us all the working of the loom. 

Leaving the metaphor, were we true physicists, and physicists 
alone, we should, I suppose, be content to describe merely what we 
observe in the changes of energy. "We should say, for instance, 
that so much kinetic energy ceases, and that so much heat appears, 
or that so much light comes to a surface, and that so much chemical 
energy takes its place. But we have to take ourselves as we are, 
and reckon with the fact that though our material is physical, we 
ourselves are psychical. And, asa mere matter of fact, we are not 
content with such discontinuous descriptions. We dislike the 
discontinuity and we think of an underlying identity. We think of 
the heat as being that which a moment before was energy of visible 
motion, we think of the light as changing its form alone and 
becoming itself the chemical energy. Then to our passive dislike 
to discontinuity we join our active desire to form a mental picture 
of what may be going on, a picture like something which we already 
know. Coming on these discontinuities our ordinary method of 
explanation fails, for they are not obviously like those series of 
events in which we can trace every step. We then imagine a 
constitution of matter and modifications of it corresponding to the 
different kinds of energy, such that the discontinuities vanish, 
and such that we can picture one form of energy passing into 
another and yet keeping the same in kind throughout. We are 
no longer content to describe what we actually see or feel, but 
we describe what we imagine we should see or feel if our senses 
were on quite another scale of magnitude and sensibility. We cease 
to be physicists of the real and become physicists of the ideal. 

To form such mental pictures we naturally choose the sense 
which makes such pictures most definite, the sense of sight, and 
think of a constitution of matter which shall enable us to explain 
all the various changes in terms of visible motions and accele- 
rations. We imagine a mechanical constitution of the universe. 
We are encouraged in this attempt by the fact that the relations in 
this mechanical conception can be so exactly stated, that the 
equations of motion are so very detinite. We have, too, examples 
of mechanical systems, of which we can give accounts far exceeding 
in accuracy the accounts of other physical systems. Compare, 
for instance, the accuracy with which we can describe and foretell 
the path of a planet with our ignorance of the movements of the 
atmosphere as dependent on the heat of the sun. The planet 
keeps to the astronomer's time-table, but the wind still bloweth 
almost where it listeth. 

The only foundation which has yet been imagined for this 
mechanical explanation—if we may use explanation to denote 
the likening of our imaginings to that which we actually observe 
—is the atomic and molecular hypothesis of matter. This hypo- 
thesis arose so early in the history of science that we are 
almost tempted to suppose that it is a necessity of thought, 
and that it hasa warrant of some higher order than any 
other hypothesis which could be imagined. But I suspect that 
if we could trace its early development we should find that it arose 
in an attempt to explain the phenomena of expansion and contrac- 
tion, evaporation and solution. Were matter a continuum we 
should have to admit all these as simple facts, inexplicable in that 
they are like nothing else. But imagine matter to consist of a 
crowd of separate particles with interspaces. Contraction and 
expansion are then merely a drawing in and a widening out of the 
crowd. Solution is merely the mingling of two crowds, and 
evaporation merely a dispersal from the outskirts. The most 
evident properties of matter are then similar to what may be 
observed in any public meeting. 

For ages the molecular hypothesis hardly went further than this. 
The first step onward was the ascription of vibratory motion to the 
atoms to explain heat. Then definite qualities were ascribed, 
definite mutual forces were called into play to explain elasticity 
and other properties or qualities of matter. But I imagine its first 
really great achievement was its success in explaining the law of 
combining proportions, and next to that we should put its success 
in explaining many of the properties of gases. While light was 
regarded as corpuscular—in fact molecular, and while direct action 
at a distance presented no difficulty, the molecular hypothesis 
served as the one foundation for the mechanical representation of 
phenomena. But when it was shown that infinitely the best 
account of the phenomena of light could be given on the supposition 
that it consisted of waves, something was needed, as Lord Salisbury 
has said, to wave, both in the interstellar and in the intermolecular 
spaces. So the hypothesis of an ether was developed, a necessary 
complement of that form of the molecular hypothesis in which 
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matter consists of discrete particles with matter-free intervening 
spaces. Then Faraday's discovery of the intiuence of the dielectric 
medium in electric actions led to the general abandonment of the 
idea of action at a distance, and the ether was called in to aid 
matter in the explanation of electric and magnetic phenomena. The 
discovery that the velocity of electro magnetic waves is the sam» as 
that of light waves is at least circumstantial evidence that the same 
medium transmits both. I suppose we all hope that some time we 
shall succeed in attributing to this medium such further qualities 
that it will be able to enlarge its scope and take in the work of 
gravitation. 

The mechanical hypothesis has not always taken this dualistic 
form of material atoms and molecules, floating in a quite distinct 
ether. I think we may regard Boscovich’s theory of point-centres 
surrounded by intinitely extending atmospheres of force as really 
an attempt to get rid of the dualism, and Faraday’s theory of point- 
centres with radiating lines of force is only Boscovich’s theory in 
another form. But Lord Kelvin's vortex-atom theory gives us a 
simplitication more easily thought of. Here all space is filled with 
continuous fluid —shall we say a fluid ether— and the atoms are mere 
loci of a particular type of motion of this frictionless tluid. The 
sole difference in the atoms are differences of position and motion. 
Where there are whirls, we call the fluid matter; where there are 
no whirls, we call it ether. All energy is energy of motion. Our 
visible kinetic energy, MV?/2, is energy in and round the central 
whirls ; our visible energy of position, our potential energy, is 
energy of motion in the outlying regions, A similar simplification is 
given by Dr. Larmor’s hypothesis, in which, again, all space is 
tilled with continuous substance all of one kind, but this time solid 
rather than fluid. The atoms are loci of strain instead of whirls, 
and the ether is that which is strained. So, as we watch the 
weaving of the garment of Nature, we resolve it in imagination into 
threads of ether spangled over with beads of matter. We look still 
closer, and the beads of matter vanish ; they are mere knots and 
loops in the threads of ether. 

The question now faces us—How are we to regard these 
hypotheses as to the constitution of matter and the connecting 
ether? How are we to look upon the explanations they atford ! 
Are we to put atoms and ether on an equal footing with the 
phenomena observed by our senses, as truths to be investigated for 
their own sake? Or are they mere tools in the search for truth, 
liable to be worn out or superseded? That matter is grained in 
structure is hardly more than the expression of the fact that in 
very thin layers it ceases to behave as in thicker layers. Dut when 
we pass on from this general statement and give definite form to 
the granules or assume definite qualities to the intergranular cement 
we are dealing with pure hypotheses. It is hardly possible to think 
that we shall ever see an atom or handle the ether. We make no 
attempt whatever to render them evident to the senses. We 
connect observed conditions and changes in gross visible matter by 
invisible molecular and ethereal machinery. The changes at each 
end of the machinery of which we seek to give an account are in 
gross matter, and this gross matter is our only instrument of 
detection, and we never receive direct sense impressions of the 
imagined atoms or the intervening ether. To a strictly descriptive 
physicist their only use and interest would lie in their service in 
prediction of the changes which are to take place in gross 
matter. 

It appears quite possible that various types of machinery might 
be devised to produce the known effecte. The type we have adopted 
is undergoing constant minor changes, as new discoveries suggest 
new arrangements of the parts. Is it utterly beyond possibility 
that the type itself should change? The special molecular and 
ethereal machinery which we have designed, and which we now 
generally use, has been designed because our most highly 
developed sense is our sense of sight. Were we otherwise, had we 
a sense more delicate than sight, one affording us material for more 
definite mental presentation, we might quite possibly have 
constructed very different hypotheses. Though, as we are, we 
cannot conceive any higher type than that founded on the sense of 
sight, we can imagine a lowertype, and by way of illustration of the 
point let us take the sense of which my predecessor spoke last year 
—the sense of smell. In us it is very undeveloped. But let us 
imagine a being in whom it is highly cultivated, say, a very intel- 
lectual and very hypothetical dog. Lat us suppose that he tries to 
frame an hypothesis as to light. Having found that his sense of 
smell is excited by surface exhalations, will he not naturally make 
and be content with a corpuscular theory of light? When he has 
discovered the facts of dispersion, will he not think of the different 
colours as different kinds of smell—insensible, perhaps, to him, but 
sensible to a still more highly gifted, still more hypothetical 
dog ? 

Of course, with our superior intellect and sensibility, we can see 
where his hypothesis would break down: but unless we are to 
assume that we have reached finality in sense development, the 
illustration, grotesque as it may be, will serve to show that our 
hypotheses are in terms of ouraelves rather than in terms of 
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Nature itself, they are ejective rather than objective, and so they 
are to be regarded as instruments, tools, apparatus only to aid us 
in the search for truth. To use an old analogy—and here we can 
hardly go except upon analogy—while the building of Nature is 
growing spontaneously from within, the model of it, which we seek 
to construct in our descriptive science, can only be constructed by 
means of scaffolding from without, a scaffolding of hypotheses. 
While in the real building all is continuous, in our model there are 
detached parts which must be connected with the rest by temporary 
ladders and passages, or which must be supported till we can see 
how to fill in the understructure. To give the hypotheses equal 
validity with the facta is to confuse the temporary scaffolding with 
the building itself. 

But even if we take this view of the temporary nature of our 
molecular and ethereal imaginings, it does not lessen their value, 
their necessity to us. It is merely a true description of ourselves 
to say that we must believe in the continuity of physical processes, 
and that we must attempt to form mental pictures of those pro- 
cesses the details of which elude our observation. For such 
pictures we must frame hypotheses, and we have to use the best 
material at command in framing them. At present there is only one 
fundamental hypothesis—the molecular and ethereal hypothesis— 
in some such form as is generally accepted. 

Even if we take the position that the form of the hypothesis 
may change as our knowledge extends, that we may be able to 
devise new machinery—nay, even that we may be able to design 
some quite new type to bring about the same ends— that does not 
appear to me to lessen the present value of the hypothesis. We 
can recognise to the full how well it enables us to group together 
large masses of facts which, without it, would be scattered apart ; 
how it serves to give working explanations, and continually enables 
investigators to think out new questions for research. We can 
recognise that it is the symbolical form in which much actual know- 
ledge is cast. We might almost as well quarrel with the use of the 
letters of the alphabet, inasmuch as they are not the sounds them- 
selves, but mere arbitrary symbols of the sounds. 

In this country there is no need for any defence of the use of the 
molecular hypothesis. But abroad the movement from the position 
in which hypothesis is confounded with observed truth has carried 
many through the position of equilibrium equally far on the other 
side, and a party has been formed which totally abstains from 
molecules as a protest against immoderate indulgence in their use. 
Time will show whether these protesters can do without any hypo- 
thesis, whether they can build without scaffolding or ladders. I 
fear that it is only an attempt to build from balloons. But the 
protest will have value if it will put us on our guard against using 
molecules and the ether everywhere and everywhen. There is, I 
think, some danger that we may get so accustomed to picturing 
everything in terms of these hypotheses that we may come to 
suppose that we have no firm basis for the facts of observation 
until we have given a molecular account of them, that a molecular 
basis is a firmer foundation than direct experience. 

Let me illustrate this kind of danger. The phenomena of 
capillarity can, for the most part, be explained on the assumption 
of a liquid surface tension. But if the subject is treated merely 
from this point of view it stands alone—it is a portion of the 
building of science hanging in the air. The molecular hypothesis 
then comes in to give some explanation of the surface tension, 
gives, as it were, a supporting understructure connecting capillarity 
with other classes of phenomena. But here, I think, the 
hypothesis should stop, and such phenomena as can be explained 
by the surface tension should be so explained without reference to 
molecules. They should not be brought in again till the surface- 
tension explanation fails. It is necessary to bear in mind what 
part is scaffolding, and what is the building itself, already firm and 
complete. Or, as another illustration, take the Second Law of 
Thermodynamics. I suspect that it is sometimes supposed that a 
molecular theory from which the Second Law could be deduced 
would be a better basis for it than the direct experience on which 
it was founded by Clausius and Kelvin, or that the mere imagining 
of a Maxwell's sorting demon has already disproved the universality 
of the law ; whereas he ia a mere hypothesis grafted on a hypothesis, 
and nothing corresponding to his action has yet been found. 

There is more serious danger of confusion of hypothesis with 
fact in the use of the ether: more risk of failure to see what is 
accomplished by its aid. In giving an account of light, for instance, 
the right course, it appears to me, is to describe the phenomena 
and lay down the laws under which they are grouped, leaving it an 
open question what it is that waver, until the phenomena oblige us 
to introduce something more than matter, until we see what 
properties we must assign to the ether, properties not possessed by 
matter, in order that it may be competent to afford the explanations 
we seek. We should then realise more clearly that it is the 
constitution of matter which we have imagined, the hypothesis of 
discrete particles, which obliges us to assume an intervening medium 
to carry on the disturbance from particle to particle. But the 
vortex-atom hypothesis aud Dr. Larmor's strain-atom hypothesis 


both seem to indicate that we are moving in the direction of the 
abolition of the distinction between matter and ether, that we shall 
come to regard the luminiferous medium, not as an attenuated 
substance here and there encumbered with detached blocks—the 
molecules of matter—but as something which in certain places 
exhibits modifications which we term matter, Or starting rather 
from matter, we may come to think of matter as no longer con- 
sisting cf separated granules, but as a continuum with properties 
grouped round the centres, which we regard as atoms or 
molecules. 

Perhaps I may illustrate the danger in the use of the conception 
of the ether by considering the common way of describing the 
electromagnetic waves, which are all about us here, as ether waves. 
Now, in all cases with which we are acquainted these waves start 
from matter; their energy before starting was, as far as we can 
guess, energy of the matter between the different parts of the 
souroe, and they manifest themselves in the receiver as energy of 
matter. As they travel through the air, I believe that it is quite 
possible that the electric energy can be expressed in terms of the 
molecules of air in their path, that they are effecting atomic separa- 
tions as they go. If so, then the air is quite as much concerned in 
their propagation as the ether between its molecules. In auy case, 
to term them ether waves is to prejudge the question before we 
have sufficient evidence. 

Unless we bear in mind the hypothetical character of our 
mechanical conception of things, we may run some risk of another 
danger—the danger of supposing that we have something more real 
in mechanical than in other measurements. For instance, there is 
some risk that the work measure of specific heat should be regarded 
as more fundamental than the heat measure, in that heat is truly a 
** mode of motion." On the molecular hypothesis heat is, no doubt, 
a mixture of kinetic energy and potential energy of the molecules 
and their constituents, and may even be entirely kinetic energy ; 
and we may conceivably in the future make the hypothesis so 
definite that, when we heat a gramme of water ldeg., we can assign 
such a fraction of an erg to each atom. But look how much pure 
hypothesis is here. The real superiority of the work measure of 
specific heat lies in the fact that it is independent of any par- 
ticular substance, and there is nothing whatever hypothetical 
about it.* 

Another illustration of the illegitimate use of our hypothesis, as 
it appears to me, is in the attempt to find in the ether a fixed 
datum for the measurement of material velocities and accelerations, 
a something in which we can draw our co-ordinate axes so that 
they will never turn or bend. But this is as if, discontented 
with the movement of the earth's pole, we should seek to find our 
zero lines of latitude and longitude inthe Atlantic Ocean. Leaving 
out of sight the possibility of ethereal currents which we cannot 
detect, and the motions due to every ray of light which traverses 
space, we could only fix positions and directions in the ether by 
buoying them with matter. We know nothing of the ether, except 
by its effects on matter, and. after all, it would be the material 
buoys which would fix the positions, and not the ether in which 
they float. 

The discussion of the physical method, with its descriptive lawa 
and explanations, and its hypothetical extension of description, 
leads us on to the consideration of the limitation of its range. The 
method was developed in the study of matter which we describe as 
non-living, and with non-living matter the method has sufliced for 
the particular purposes of the physicist. Of course, only a little 
corner of the universe has been explored, but in the study of 
non-living matter we have come to no impassable gults, no chasms 
across which we cannot throw bridges of hypothesis. Does the 
method equally suttize when it is applied to living matter? Can we 
give a purely physica! account of such matter, likening its motions 
anıl changes to other motions and changes already observed, and so 
explaining them? Can we group them in laws which will enable 
us to predict future conditions and positions! The ancient ques- 
tion never answered, but never ceasing to press for an answer. 
Having faith in our desciptive method, let us use it to describe our 
real attitude on the question. Do we, or do we not, as a matter of 


* This risk of imagining one particular kind of measure more real than 
another, more in accordance with the truth of things, may be further 
illustrated by the common idea that mass-acceleration is the only way 
to measure a force. We stand apart from our mechanical system and 
watch the motions and the accelerations of the various parts, and we find 
that mass: accelerations have a certain significance in our system. If we 
keep ourselves outside the system and only use our sense of sight, then 
mass-acceleration is the only way of describing that behaviour of one 
body in the presence of others which we term force on it. But if we go 
about in the system and pull aud push'bodies, we find that there is another 
conception of force, in which another sense than eight is concerned— 
another mode of measurement much more ancient aud still far more 
extensively used —the measurement by weight supported. Each method 
has its own range; each is fundamental in that range. It is one of the 
great practical problems in physics to make the pendulum give us the 
exact ratio of the units in the two systeme. 
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fact, make any attempt to apply the physical method to describe | 


and explain those motions of matter which on the psychical view 
we term voluntary / 

Any commonplace example, and the more commonplace the more 
is it to the point, will at once tell us our practice, whatever may 
be our theory, For instance, a steamer is going across the Channel. 
We can give a fairly good physical account of the motion of the 
steamer. We can describe how the energy stored in the coal passes 
out through the boiler into the machinery, and how it is ulti- 
mately absorbed by the sea. And the machinery once started, we 
can give an account of the actions and reactions between its 
various parts and the water, and if only the crew will not 
interfere, we can predict with some approach to correctness, how 
the vessel will run. All these processes can be likened to prccesses 
already studied—perhaps on another scale—in our laboratories, 
and from the similarities prediction is possible. But now think of 
& passenger on board who has received an invitation to take the 
journey. It is simply a matter of fact that we make no attempt at 
a complete physical account and explanation of those actions which 
he takes to accomplish his purpcse. We trace no lines of induction 
in the ether connecting him with his friends across the Channel, we 
seek no law of force under which he moves. In practice the strictest 
physicist abandons the physical view, and replaces it by the 
psychical. He admits the study of purpose as well as the study of 
motion. He has to admit that here his physical method of predic- 
tion fails. In physical observations one set of measurements may 
Jead to the prediction of the results of another set of measurementa. 
The equations expressing the laws imply different observations with 
some definite relation between their results, and if we know one set 
of observations and that definite relation we can predict the result 
of the other set. But if we take the psychical view of actions, we 
can only measure the actions. We have no independent means of 
studying and measuring the motions which preceded the actions, 
we can only estimate their value by the consequent actions. If we 
formed equations, they would be mere identities with the same terms 
on either side. 

The consistent and persistent physicist, finding the door 
closed against him, finding that he has hardly a sphere of influence 
left to him in the psychical region, seeks to apply his methods in 
another way by assuming that if he knew all about the molecular 

sitions and motions in the living matter, then the ordinary physical 
aws could be applied and the physical conditions at any future time 
could be predicted. He would say, I suppos>, with regard to the 
Channel passenger, that it is absurd to begin wich the most 
complicated mechanism, and seek to give a physical account of that. 
He would urge that we should take some lower form of life where 
the structure and motions are simpler, and apply the physical 
methods to that. , 

Well, then, let us look for the physical explanation of any mction 
which we are entitled from its likeness to our own action to calla 
voluntary motion. Must we not own that even the very beginning 
of such explanation is as yet non-existent ? It appears to me that 
the assumption that our methods do apply, and that purely physical 
explanation will suflice to predict all motions and changes, voluntary 
and involuntary, is at present simply a gigantic extra-polation, which 
we should unhesitatingly reject if it were merely a case of ordinary 
physical investigation. The physicist when thus extending his 
range is ceasing to be a physicist, ceasing to be content with his 
descriptive methods in his intense desire to show that he is a physicist 
throughout. Of course we may describe the motions and changes of 
any type of matter after the event, and in a purely physical manner. 
And, as Professor Ward has suggested, in a most important contribu- 
tion to this subject which he has made in hia recently published 
Gifford Lectures,* where ordinary physical explanations fail to 
give an account of the motions, we might imagine some structure 
in the ether, and such stresses between the ether and matter that 
our physical explanations should still hold. But, as Prof. Ward 
says, such ethereal constructions would present no warrant for 
their reality or consistency. Indeed, they would be mere images 
in the surface of things to account for what goes on in front of the 
surface, and would have no more reality than the images of objects 
in a glass. 

If we have full confidence in the descriptive method, as applied 
to living and non-living matter, it appears to me that up to the 
present it teaches us that while in non-living matter we can always 
find similarities, that, while each event is like other events, actual 
or imagined, in a living being there are always dissimilarities. 
Taking the psychical view—the only view which we really do at 
present take in the living being there is always some individuality, 
something different from any other living being, and full prediction 
in the physical sense, and by physical methods is impossible. If 
this be true, the loom of Nature is weaving a pattern with no mere 
geometrical design. The threads of life, coming in we know 
not where, now twining together, now dividing, are weaving 
patterns of their own, ever increasing in intricacy, ever gaining 


in beauty. 
* “Naturalism and Agnosticism,” Gifford I ectures, 1896-98. Vol. II., p. 71. 


CORRESPONDENCE. 


THE TROLLEY ROPE. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I see in your last issue you comment on the letter I 
wrote you last week. What is claimed for the Wood trolley 
head is that you are enabled to tie up the rope. It is 
obviously impossible to do &way with the rope altogether, 
unless & fishing rod arrangement is used for turninz the 
trolley, but the only objection to the rope is when it is allowed 
to hang loose. There is no possibility of its hanging loose if 
it is fastened up properly to the pole, and this can be done 
without fixing a wooden or metal end to it by means of clips. 

As for using the rope as a means for stopping the trolley 
from rising above a certain height a stop has been fixed to all 
the Blackwell trolley standards for some years, and in my 
opinion the stop should be adjusted so that the trolley cannot 
rise more than, say, 6in. above the highest point on the line. 
It is quite unnecessary to allow it to go as high as the guard 
wire. If the stop is so arranged in all cases we should hear 
very little of wires being pulleddown by the trolley,—Yours, &c. 


Bristol, September 12. E. Simmons. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Bookscllers 
or direct from the Publishing Ojficcs, I, ? and 8, Salisbury-court, Fleet- 


street, London :— 
NOW READY. 

% The Electrician” Electrical Trades' Directory and Hand- 
book for 1899.— The Second Edition of the ** Big Blue Book" for 
1899 is now ready. The volume contains the large Sheet Tables 
of Electricity Supply Stations and Electric Railways and Tramways. 
The price of the Directory and Handbook remains the same—10s., 
post free 10s. 9d.; abroad, post free, 12s. (United States 13s. 6d.). 


* LABORATORY NOTES AND Forms.”— With the above title we have ready 
the New Edition of a set of 40 Elementary and Advanced Exercises for 
use in Electrical Engineering classes. These have been prepared by 
Dr. J. A. Fleming, and will be found of great service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 38. 6d. per 
dozen net ; in sets of any three, 1s. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 58. 6d. net. The complete 
aed of Twenty Elementary and Twenty Advanced Exercises are price 
10a. 6d. net; or in handy portfolio, price 128. neb; or bound in strong 
cloth case. price 12s. 6d. net. Strong portfolios can be had, price Is. each. 

NOW BEADY.—The cheaper edition of Dr. J. A. Fleming's *'* Electrica, 
Laboratory Notes and Forms." 'These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led toa request for a chet por set for use at the day 
and evening classes at many of the technical institutes. These new Forme, 
which differ only from the higher-priced set in being printed on smaller and 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. ; 

Drom ARMATURES AND COMMUTATOBS," by Mr. F. Marten Weymouth, 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 

„ELEOTRIO Motives Power,” by Albion T. Snell, contains the 
latest information respecting the application of electric energy to mining 
and general power transmission purposes, in which the author has had 
much experience. Price 10s. 6d., post free; abroad, lls. 

'"ELgOTRICAL TESTING FOR TELEGRAPH ENGINEERS."— By J. Elton 
Young, M. I. E. E. The scope of the book aims at furnishing a fuller treat 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

hension of the theory of testing as applied to electrical lines in general, 

emy 8vo, fully illustrated. 10s. öd., post free; abroad 118. 

“Tag STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING.”—A new work 
by Messrs. H. K. O. Fisher and J. O. H. Darby, with the above title, is 
now ready, price 6s. net; abroad, 6s. 3d. This work is intended to serve as a 
guide to operators already in the telegraph service, and to those who desire 
to enter that service. The great cable companies now insist that their 
operators and probationers shall s certain examinations in electrical 
subjects. The book is very fully illustrated. Second Edition now ready. 

„% SCBM ARX CABLE-LAYING AND RuPAIRING."—By H. D. Wilkinsor, 
M. I. E. E., Sc., fully illustrated; price 12s. 6d. 

"PgAOTICDAL Notes rok ELEOTRICAL Stupents.”—By Mer srs. A. B. 
Kennelly and H. D. Wilkinson, Price 68. 6d., pcst free. 
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„% ELgoTRO-OHEMISTBY."—By Dr. G. Gore. Third Edition. Price 2s., 
poet free. 

"WIRELESS TELEGRAPHY: SIGNALLING AOROSS SPACE WITHOUT WIRES 
Br ELEoTRI0 Wavzs."—By Dr. O. J. Lodge, with many original illustra- 
tions. Ncw and Enlarged Edition nearly ready. 

**KLECTROMAGNETIO THEORY.”—By Oliver Heaviside. 
Vol. II., just published. 12s. 6d. 

1 THE INCANDESCENT LAMP AND ITS MANUFAOTURE.”—By Mr. Gilbert S. 
Ram. Price 78. 6d., post free. 

„THE STEAM ENGINE INDICATOR AND INDIOATOR DriAGBAMB,"— Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 


„THE ART OF ELEOTROLYTIO SEPARATION OF METALS."—4A, second issue 
of Dr. Gore's book is now ready, price 10s, 6d., post free. 

„% TH MANUFACTURE OF ELTOrRIO LiGaHT CABBONS."— A Practical 
Guide to the establishment of a Carbon Manufactory. Fully illustrated, 
price 1s. 6d. ; post free, 1s. 9d. 

“Tup BIBLIOGRAPHY OF X-Ray LITERATURB AND RESEAROH, 1596-97," 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. This work contains a quantity of general 
88 wall as apecial information bearing upon the whole subject of electrical 
discharge research, Price 58., post free. 

“ LOCALISATION OF FauLTS IN ELTOrRIO Licht Marns.”—By F. O. 
Raphael. Price 5s., post free. 

“ ELECTRICAL ENGINEERING FORMULAE," a pocket-book, by Messrs. W. 
Geipel and H. M. Kilgour; price 78. 6d.; by post, 78. 9d. ; abroad, 88. 
New Edition in the press. 

"'THB ALTERNATE COURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D. So., F.R.S. New Edition. Price 12s. 6d., post free. 
Vol. II., price 12s. 6d. post free, is also ready. 

* ELEOTRIO LAMPS AND ErEoTRIO LiauTiNG," by Prof. J. A. Fleming 
MA., D. So., F. R. S., is handsomely bound, and full of original illustra- 
tions, designs, initials, Ko. New Edition nearly ready. 

"Ium ELEOTRIOIAN" PRIMERS.—In Two Volumes. Vol. I., Theo 
Vol. II., Practice. Price, stout paper cover, 28. 2d. each, post free; clot 
8. 9d. Single Primers, 3d. each, post free. 

'" Morva POWER AND GEARING FOR ELroTRICAL MAOHINERY."—By 
T Tremlett Carter, O.E., M.I.E.E. Price 12s. 6d., post free; abroad 


Vol, I., 128. 6d- 


"'THE POTENTIOMETEB AND ITS ÁDJUNOT8": A Universal System of 
5 Measurement. By W. O. Fisher. Fully illustrated. Price 68. 
post free. 


TENDERS INVITED. 


The Carlisle Corporation also invite tenders for switchboard 
extensions at their electricity station. Further particulars are given 
in an advertisement, The work is to be executed in accordance with 

lan and specification prepared by Prof. Alex. B W. Kennedy, 17, 
"ictoria-street, London, S. W., sce they can be inspected (but 
not obtained). Specification, &c., can be obtained from the town 
clerk (Mr. A. H. Collingwood), and tenders must be delivered by 
Monday, 18th inst. | 


The Glasgow Corporation require tenders for the supply and eree- 
tion of switchboards, fuel economisers, two 50-ton and one 30-ton 
electric travelling cranes, constructional steel work for the new power 
station and for the supply and laying of cables. An advertisement 
contains further particulars, and specification, &c., can be obtained 
from the general manager of the Corporation tramways (Mr. John 
Young), 88, Renfield-street, Glasgow. Tenders must be lodged with 
the town clerk (Sir J. D. Marwick), City-chambers, Glasgow, not 
later than 5 p.m. of Tuesday, Oct. 3. 


The Barking Town (Essex) Urban District Council invite tenders 
for the erection of (a) water-tube boilers with fittings, economiser, 
feed pump, &c., (5) pipework, (c) two 100-kilowatt steam dynainos,(d) 
main switchboard ard connections, (e motor and trailer car trucks 
and electrical equipment, (f) overhead line equipment, &c., (g) under- 
ground feeder cables, conduits, roadwork, &c. Specifications, &, 
may be obtained at the offices of the clerk to the Council (Mr. Edwin 
H. Lister) Publie Offices, Barking, after the 18th inst. Plans and 
specifications can be inspected (but not obtained) at the oflices of the 
consulting engineer (Mr. W. C. C. Hawtayne), 9, Qucen-street Place, 
London, E. C. Tenders (addressed to Chairman of Council) must be 
delivered before noon of Oct. 24. Further particulars are given 
in our advertisement columns. 


The Blackburn Corporation invite tenders for the supply and 
delivery of 40 electric cars and two 250 kilowatt steam dynamos. 
Further particulars are given in an advertisement, and plans and 
specification, &c., can be obtained from the oftices of the consulting 
engineers (Messrs. Lacey, Clirehugh and Sillar), 2, Queen Anne's- 
gate, Westminster, London, S. W. Tenders to the town clerk (Mr. 
Robert E. Fox) notlater than Wednesday, Sept. 20. 


The Visitors’ committee of the Winwick Asylum invite tenders for 
the supply and erection of electricity generating plant, includin 
three sets of condensing engines or turbines, with ditect-couplel 
dynamos (cach of 100 kilowatt), booster set, motors, surface 
condensers, cooling tower, steam and exhaust pipes, &c., and 
switchboard. Further particulars are given in an advertisement, 
and drawings can be inspected and specifications obtained at the 
otlices of the clerk to the eommittce (Mr. J. P. Muspratt), County 
Ollices, Preston, Tenders must be delivered by 30th inst. 


The Rotherham Corporation invite tenders for the supply, delivery, 
and erection of:—(1) Lancashire boilers, (2) engines, dynamos 
1 feed pipes, &c., (3) storage battery, (4) switchboard and 

oosters, (6) feeders, mains, arc light leads and roadwork. Further 
particulars are given in an advertisement, and copies of specification, 
&e., can be obtained from the town clerk, Mr. H. H. Hickmott. 
Specifications may be seen at (but not obtained from) the offices of the 
consulting engineer, Prof. Alex B. W. Kennedy, 17, Victoria-street, 
London, S. W. Tenders must be delivered at the town clerk's office, 
Rotherham, on or before Oct. 9. 


The Salford Corporation invite tenders for the supply, delivery 
and erection of 16 Lancashire boilers and superheaters. Further 
Rear are given in an advertisement, and copies of specification, 
cc., can be obtained from the offices of the consulting engineers 
(Messrs. Lacey, Clirehugh and Sillar), 78, King-street, Manchester. 
Tenders (aldressed Chairman, Electric Light committee) must be 
delivered to Mr. L. C. Evans, Town Hall, Salford, not later than 
Thursday, 28th inst. 

The Z/uddersfield Corporation invite tenders for the supply, delivery 
and erection of five Lancashire boilers at their electric lighting 
station. Copies of specifications, &c., can be obtained from the 
borough electrical engineer (Mr. A. B. Mountain), St. Andrew's-road, 
and tenders must be sent to the town clerk (Mr. F. C. Lloyd), Town 
Hall, Hud«erstield, not later than Monday, Oct. 2. An advertisement 
gives further particulars. . 


The Corporation of Cardiff require tenders for the supply and 
delivery of cast-iron arc lamp posts. Some further particulars are 
given in an advertisement, and other information can be obtained 
at the electrical offices, Eldon-street, Cardiff. Tenders must be 
delivered to Mr. J. L. Wheatley, Town Hall, Cardiff, before 9:30 of 
Wednesday, 27th inst. 


The Farnworth (Bolton) District Council require tenders for 
bonding existing rails and for the electrical equipment on the over- 
head system of one mile of tramway. Specifications, &c., can be 
obtained from the consulting engineers (Messrs. Lacey, Clirehugh 
and Sillar), 2, Queen Anne's Gate, London, S.W., and 78, King- 
street, Manchester. An advertisement contains further particulars, 
and tenders must be sent to the clerk (Mr. D. Crossley), Council 
Offices, Farnworth, R.S.O., Lancs, by 28th inst. 


An advertisement elsewhere notifies that a syndicate in Jreland 
requires estimates for the erection of a large electric plant for the 
manufacture of calcium carbide. 


The Heckmondwike District Council invite tenders for the eupply 
and erection of (a) watertube boilers and fittings, econorniser, teed 
pumps, &c., (b) pipework, &c., (c) steam dynamo and motor boosters 
(vertical enclosed high-speed engines), (d) storage batteries, (e) main 
switchboard and connections, ( f ) overhead travelling crane, (g) mains, 
roadwork, &c., (h) are lamps and posts, (?) station lighting. 
Tenders to clerk (Mr. Aulay Macaulay), Council Offices, Heckmond- 
wike, Yorks., by noon Sept. 20. 

The Middleton Corporation invite tenders for the supply and 
erection of (1) two Lancashire boilers, (2) superheaters, economiser, 
ejector condensers, electric feed pumps and pipes, &c., (3) two steam 
dynamos, balancer and boosters, (4) switchboard, &c., (5) storage 
battery, (6) street cables, (7) travelling crane.  'Tenders to town 
clerk (Mr. F. Entwistle), by 20th inst, 

The Guardians of the Sculcoates Union invite tenders for the 
installation of the electric light and telephones at their workhouse, 
Reverley-road, Hull. Tenders to assistant-clerk (Mr. W. Jackson), 
Lincoln’s Inn-buildinga, Bowl Alley-lane, Hull, by 21st inst. 


The Runcorn Urban District Council invite tenders for electric 
lighting of district. Offers (addressed Chairman Highways committee) 
to Mr. E. Marshall, Town-hall, Runcorn, by 27th inst. 


The Ilfracombe District Council invite tenders for the supply and 
erection of electric lighting plant. Tenders to Mr. C. G. Barnett, 
Town Hall, Ilfracombe, before 3 p.m. of Sept. 25. 

The Luton Town Council invite tenders for the supply and 
erection of electric lighting plant. Tenders to the town clerk 
(Mr. George Sell), Luton, before 5 p.m. of Sept. 22. 

The Battersea (London) Vestry invite tenders for iron and steel work 
at their electricity station, Tenders to Clerk by 20th inst. 

The Birkenhead Corporation invite tenders for boosters and switch- 
board, storage batteries, and for supplying and laying cables. 
Tenders to Town Clerk by 29th inst. 

Tenders are invited for the electric lighting of the Margam Copper 
Works. ‘Tenders to Messrs. Vivian and Sons, Margam Copper 
Works, Port Talbot, South Wales, by 28th inst. 


Tenders are invited by the Konigsberg (Prussia) Municipal Council 
for the supply of two steam dynamos for their electricity works. 
Tenders to Manager by Oct. 16. 

Tenders are invited for the concession for the erection and 
exploitation of electricity supply works in Perm, Russia. Further 
particulars from the Municipal Council. 
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TENDERS RECEIVED AND ACCEPTED. 

The Colwyn Bay and Colwyn Distriet Council have accepted the 
tender of Mr. Bertram Thomas for the supply of electric lighting 
plant, at £3,678. The following is a complete list of the tenders 
submitted :— 

Contract. No. 1.—Boiler, Feed Pipes, Pumps, Tank, Steam and Exhaust 
Connections, &c. 


Bertram Thomas (aecepted) // ꝑꝶꝓP nn HHU HHH nennen E852 13 3 
Tinkers (Limited) (dry back type serene 1,344 0 0 
Babcock and Wilcox (three months’ delivery, no floor plates) 835 0 0 
Goddard, Massey and Warner q. daa uma 834 0 0 


R. Hornsby and Sons and Stirling Boiler Co. also tendered for the boilera. 


Contract No. 2.—Steam Dynamo, Balancer and Booster. 
Bertram Thomaa(accepted) £1,218 Ernest Scott and Mountain£1,336 0 


W. H. Allen, Son and Co... 1,532 0 | Calvert and Co 1,525 0 
P. R. Jackson and Co. 1,505 0 | John Fowler and Co. ...... 1,51] 0 
Mather and Plate 1,475 0 Brush Co...................... 1,284 0 
Siemens Bros. and Co. ... 1,415 8 J. P. Hall and Co 1,260 0 
Crompton and Co. ........ 1,415 0 Read Holliday and Co. .. 1,194 0 
Electric Construction Co.. 1,390 0 Ashton, Frost and Co. .. 1,175 0 
Rosling and Appleby ...... 1,575 0 Frank Suter and Co 1,125 0 
Contract No. 3. 

Switchboard. Accumulators. Cables. 
Bertram Thomas (accepted) £291  ...... 2775 2542 0 
Edison and Swan Co. ................-. 548 — 2 — 
Cowans (Limited) ——̃ ..... q 318 626  ...... 537 10 
Chloride Electrical Storage Synd. ... ——E S 524  ...... — 
Siemens Bros. and Co................... DIU! ais 610 610 0 
r eiae o eec Dv Rave 425  ...... NE D — 
Crompton and Coo 5719 — ——ũ——é — 
Western Electric Co zs — —— 600 0 
St. Helen's Cable Co.. — —ñ— Ec deus 589 0 
British Insulated Wire Co. ............ — „ 1,589 0 


The Darwen Corporation received five tenders for the supply of 
the ten motor cars recently advertised :— 


Westinghouse Electric Co. ..... ... \ accepted for five | £6.145 
British Thomson-Houston Co. ...... | cars each. : 

Siemens Bros. and Coooꝛ 10,075 
Dick; Kerr , ĩðù d ĩðL ³ĩð2ĩ Rad e grega 6,980 
Brush Electrical Engineering C(oovᷣᷣᷣᷣbᷣP P .. q 6,700 


The Corporation decided to divide the tender between the two lowest 
tenderers, each to supply five cars. For the supply of short bonds, 
the tender of Messrs. W. T. Glover and Co. was accepted at 
£9. 38. 4d. per hundred. The contract for the supply of long, 
plastic and cross bonds was given to Messrs. R. W. Blackwell and 
Co., as follows: — Cross bonds, £15. 10s. per hundred; plastic 
bonds, £13. 16s. 6d. per hundred; long bonds, £10. 19s. per 
hundred. Messrs. Back and Manson and Messrs. W. F. Dennis and 
Co. also tendered for cross and long bonds; and Messrs. Laing, 
Wharton and Down for short, long, and cross bonds. 


At a special ineeting of the Liverpool Corporation on Wednesday 
the tender of Messrs. Willans and Robinson was accepted for the 
supply of electricity generating plant at the Lister Drive and 
Cobb's Quarry stations. Messrs. Morrison and Son’s tender for the 
erection of the Lister Drive station was also accepted. Particulars 
of these tenders were given in our last issue. 


The Halifax Town Council have accepted the tender of the Electric 
Construction Co. for the supply of two 1,200 E.C.C.-Belliss sets and 
a 750 kw. dynamo and 1, 200 H. P. engine, for £22,257. Messrs. Bower 
Bros, have secured the contract for building 11 precipitating tanks, &c. 

The tender of Mr. T. Harding Churton has been accepted by the 
Leeds Tramways committee for the electric lighting of the car sheds 
for £1,170. 


The Carlisle Corporation have accepted the tender of the Oldham 
Boiler Works Co. for the supply of boilers for extensions of their 
electricity generating plant, at £1,590. The contract for engines and 
dynamos, at £5,710, has also been let. 


The Swansea Electric Lighting committee have accepted the 
tender of David Jenkins for the construction of an electricity station 
building at £17,242. Tenders for the generating plant are to be 
invited. 

The Bootle Council have accepted the tender of Messrs. E. Wilson 
and Co., Liverpool, for the supply of about 98 tons of chilled steel 
blocks required for the reconstruction of the tramways to electric 
traction, at £7. 103. per ton. 

The Bristol Corporation have accepted the tender of Messrs. F. W. 
Ball and Co, for the wiring of the lunatic asylum at £1,645. 

The Southport Corporation have accepted the tender of Messrs, 
John Musgrave and Sons for the supply of superheaters and steel 
steain pipes for four boilers at £586. The same firm have also 
obtained the tender for supplying condenser pipes at £210. 

The Tunbridge Wells Council have accepted the tender of Messrs. 
G. and J. Weir for the supply of a feed pump for the electricity 
works at £110, and that of the Gilbert Arc Lamp Co. for a trans- 
former at £110. 


The Lowestoft Council have accepted the tender of Mr. G. E. 
Hawes, Norwich, for the erection of electricity station buildings at 
£6,300. 

APPOINTMENTS VACANT AND FILLED. 


The Council of the County Borough of West Ham invite applica- 
tions for the post of junior assistant lecturer in engineering at a 
commencing salary of £120 per annum. An advertisement else- 
where announces that the time for sending in applications to Mr. 
Fred. E. Hilleary, town clerk, Town Hall, West Ham, E., has been 
extended to Oct. 7. 

The Colne Corporation require a resident electrical engineer. 
Particulars are given in an advertisement, and applications must be 
sent to the town clerk (Mr. Alfred Varley), Town Hall, Colne, before 
the 18th inst. 


The Newport (Mon.) corporation require a shift engineer, also a 
mains superintendent. An advertisement contains further particu- 
lars, and applications must be sent to the borough electrical engineer 
(Mr. C. D. Copland) by 25th inst. 


Two assistants are required in the electrical engineering depart- 
ment of the City and Guilds Technical College, Exhibition- road, S. W. 
An advertisement gives further particulars, and applications must be 
sent to Prof. Ayrton at the College. 


The Watford District Council require a junior assistant engineer 
and fitter-driver for the electricity works, Applications to electrical 
engineer by 21st inst. 


The York Electric Lighting committee require an assistant elec- 
trical engineer and engine driver, cable jointer, and switchboard and 
dynamo attendant, Applications to clerk by 30th inst. 

The governors of the Woolwich Polytechnic invite applications for 
the appointment of principal. Applications to clerk (Mr. A. J. 
Naylor) by Oct. 16. 

The Sunderland Corporation require an engineering assistant to 
act as clerk of works during the reconstruction of the Corporation 
tramways. Applications to town clerk (Mr. Fras. M. Bowey) by 
22nd inst. 


Mr. P. N. Hooper, A.M.I.C.E., has been elected instructor in 
electric wiring and house fitting at the West Ham Municipal 
Technical Institute. 

Mr. Howard, of Taunton, and Mr. Anley, of Ealing, have been 
appointed mains superintendent and assistant engineer respectively 
at Tunbridge Wells. 

Mr. A. J. Ostler, one of the assistant engineers at Morley electricity 
works, has been appointed third assistant engineer at Wakefield. 


BUSINESS NOTICES. 

Mr. B. E. Dickinson, who recently resigned his position as works 
manager to Kynochs, Birmingham, has started in business on 
his own account as a manufacturer of engineering and electrical 
specialities at the Toledo Engineering Works, Aston Brook-street, 
Birmingham. 

Messrs. John W. Clegg and Cecil Douglas Falcke (trading as the 
Birmingham Installation Co.), electrical engineers, 6 and 7, Arcade 
Chambers, Corporation-street, Birmingham, have dissolved partner- 
ship. Debts by Mr. Falcke, who continues under the old title. 

Messrs, Chamberlain and Hookham’s London testing station and 
depót, formerly at 6, Cecil-court, has been removed to Messrs, 
Venner and Co.’s new premises, 6, Old Queen-street, Westminster, 
London, S.W. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

Claims against E. B. Pym, electrical engineer, 29, Bramham- 
gardens, South Kensington (late of Bar Chambers, Scarborough), must 
be in by Sept. 23. Mr. A. H. Wildy, O. R., Bankruptcy Chambers, 
London, W.C., is trustee. 

Creditors of the Nernst. m (Limited) [old company] must send 
particulars of their claims to the liquidator (Mr. W. Chaplin), 130, 
Dashwood House, London, E.C., betore Oct. 21. 

A first and final dividend of 183, Gd. is payable at the O.R.’s, 33, 
Carey-street, London, W.C., in the liquidation of the London Motor 
Car Works Co. (Limited). 

The liabilities iu the bankruptcy of John G. M. Hilton, elec- 
trician, Trafalgar Works, Bow Common-lane, London, E, are 
returned at £2,026. 138. 8d. 

At a recent meeting of the Railways Electric Supply Syndicate 
(Limited) it was resolved to wind up the company voluntarily and 
to appoint Mr. F. B. Townsend, 24, Queen Victoria-street, liquidator. 

Creditors of S. B. Apostoloff, electrical engineer, 5, Fenchurch- 
street, London, E.C., must send particulars of their claims to the 
trustees under the deed of assignment (executed Oct. 18, 1598) on 
or before 10th prox. . 

A receiving order has been made against J. Stewart Edwards, 
electrical engineer, Moorgate-court, Moorgate-street, London, E.C. 
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The first meeting of creditors will take place on 19th inst, and 
the publie examination on Oct. 18, both at Bankruptcy-buildings, 
London, W.C. 

On Tuesday the first meeting of creditors took place of Sidney 
Ferris Walker, electrical engineer, Severn-road, Cardiff (trading as 
Sidney F. Walker and Co.). Particulars of this failure were given 
in our last issue. A committee of inspection was appointed. 


Henry William Thane, electrical and general engineer, 32, The 
Hill Northfleet, was publicly examined at Rochester last week. 
Liabilities were returned at £144. 15s. 9d., deficiency £101. 7s. 3d. 
Debtor commenced business in February last without capital. 
Examination closed. 


Works Lighting.—The electric lighting of the new extensions 
to the Rudge Whitworth Cycle Works, Coventry, are being carried 
out by Messrs. Ellis and Ward. The installation will consist of 
upwards of 200 incandescents and several arcs. The lift (one of 
Waygood’s make) will be worked electrically. 


An Electromagnetic Separator.—Mr. James P. Butterworth, of 
28, Queen-street, London, E.C., is introducing a new separator on 
the electromagnetic principle. The employment of electromagnets 
in place of permanent magnets has the advantage of enabling the 

etism to be controlled by varying the current, and it also 
facilitates the removal of the magnetic material from the range 
of their attraction. This separator, which is illustrated herewith, 


shares these pr erties with the forms recently described in a Paper 
read before the Iron and Steel Institute, an abstract of which was 
published in our columns (Aug. 25 and Sept. 1). The output of the 
separator is two tons per day running at a speed of 30 revs. per 
minute, and 21 amperes at a pressure of 7 volts are needed to excite it. 
The relative size of the dynamo for driving the apparatus is seen 
from the illustration. This machine runs at 1,800 revs. and requires 
about 1 H.P. to drive it. The separator and dynamo together weigh 
560lb. A number of well-known engineering firms are users of this 
type of machine. 


Alteration of Prices.—Messrs. Nalder Bros and Thompson 
notify in an advertisement that, since the issue of their latest cata- 
1 HH of their well-known manufactures have been slightly 

tered. 


Fire Prevention.—The British Fire Prevention Committee has 
made arrangements for a collective exhibit of fire-resisting materials, 
system of construction, &c., at the Paris Exhibition next year. 
Applications from British and Colonial firms to be represented in 
this exhibit should be sent to the offices, I, Waterloo-place, London, 
S. W., by Oct. 7. 


Cassier's Magazine. Among the articles in the September issue 
are," Some Reasons for the Excellence of American Machinery,” 
Industrial Organisation," “American Locomotives in Great 
Britain,” “The Automobile Situation,” “The Utilisation of Waste,” 
and “ Foundations for Heavy Buildings.” 


_ Exports of Electrical Apparatus and Material.—The Toii 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including Veri gn and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Sept. 6 to Sept. 12, 
with the ports of destination :— 

Argentina Buenos Ayres, £153. Australasia —Auckland, £75; Mel- 
bourne, £60 ; Perth, £40 ; Sydney, £836; Wellington, £902 Belgium — 
Antwerp, £33; Ostend, £214. Ceylon—Colombo, £196. Channel 
Islands, £330. China—Shanghai, £155 (old telegraph wire). Colombia— 
Santos, £52. Egypt—Port Said, £10. Falkland Islands, £10. France 
—Bordeaux, £10. Gibraltar, £7. Holland —Awmsterdam, £45 ; Flushing, 
£124. Hong Kong, £41 (telegraph material. Japan—Yokohama, £619. 
India—Bombay, £346; Calcutta, £329. Portugal—Lisbon, £66. 
Roumania—Ibrail, £15. South Africa—Cape Town, £510; Durban, 
£68 ; East London, £118. Straits Settlements—Siugapore, £517. Total 
aoe £7,668 in the corresponding week last year (Sept 7t» 

ept. 13). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Aberdeen.—In order to prevent any single special demand for 
electricity raising the number of units chargeable at the higher rate 
prescribed (6d. per unit) the consumer may in future, on special 
occasions (but only once a month), burn a number of lamps in excess 
of his usual maximum on any occasion by giving 24 hours’ notice. 


Alfreton.—Although negotiations are in progress for the acquisi- 
tion of the gasworks, the committee having charge of the matter has 
been authorised to also obtain particulara of the cost of erecting 
electrieity works. 


Ayr.—In the accounts of the Electricity department for 
the past year the income is returned at £3,900, an increase 
of £1,455 over last year. The gross profit was £1,279. 
After paying sinking fund and interest, there was a 
deficiency of £747. 


Barrow-in-Furness.—The borough electrical engineer 
(Mr. H. R. Burnett) has been instructed to report upon the 
terms for supplying current for working a projected 
electric tramway from the ferry, through the village of 
Walney, to the western shore of the islan 


Bath.—At the special meeting of the Sanitary Authority 
on Tuesday it was decided to obtain powers to construct 
a system of electric tramways in the town. The total 
capital outlay involved is estimated at about £250,000. 


Bootle.— The Irlam-road tramway route is to be recon- 
structed for electric traction at an estimated cost of £7,399, 
and application is to be made for sanction to the necessary 
loan. The Council have also decided to apply to the Board 
of Trade for a provisional order authorising the con- 
struction of additional tramway routes in the borough. 

Boston.—The Town Council have referred a proposal 
of the British Electric Traction Co. for the construction 
of electric tramways in the town to the Paving and 
Lighting committee for consideration and report. 


Bradford.—The Corporation has referred back the recom- 
mendation of the Tramways committee to accept the tender 
of Messrs. V. Demerbe and Co., to supply rails, and lay, 
on the Demerbe system, the lines for the tramways 
to Lidget Green, Whetley Hill and Thornbury, and 
the light railway to Stanningley. Mr. Croft, in moving the 
amendment, asserted that the firm (whose works are on the 
Continent) made their men work longer hours and paid them less 
than similar firms at home. English had not been properly 
treated, inasmuch as the rail accepted did not comply with the speci- 
fication, being only 771bs. per yard, whereas the specification was for 
105lbs, per yard. The English firms should have been informed of 
the alteration, and have been given a fair opportunity for competing. 
Mr. C. R. Hindley, chairman of the committee, pointed out that the 
Corporation had already had a section of the Demerbe rail laid and 
it had not cost a single penny for repairs. On the new routes they 
would, by these rails, save £3,549, or, allowing for the difference in 
the weight of the rails, £1,822. "The Leeds Forge Co., who were in 
competition for the work, would not guarantee to deliver the rails in 
the time specified, and the Barrow firm, the only other concerned, 
did not make the rail wanted. The Demerbe Co. stated that they 
were arranging for an English firm to make the rails. The report 
was then referred back. 

Bristol —The Corporation on Wednesday approved the report of 
the Electrical committee which recommended the purchase of land 
in St. Philips Marsh for £14,492. The report stated that the 
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progress of the electrical undertaking had greatly exceeded the 
original estimate, and that the capacity of the works at Temple 
Back, although increased by the addition of adjoining Jand, was 
insufficient to supply more than present demands, and the 
extensions recently authorised would not supply the estimated 
Increased demand for more than one year. The committee were, 
therefore, of cpinion that it was necessary to make provision, with- 
out delay, for a considerable extension of the undertaking ; and 
consequently they had made inquiries for additional land having an 
area sufficient to provide all accommodation likely to be required for 
many years, Subject to the approval of the Council, the committee 
propose to purchase from the Avonbank Estate Co., for £14,492, 10s., 
a piece of land in St. Philips Marsh, containing over nine acres. 
In addition to the purchase money, the Corporation are to pay £450 
as a portion of the cost of providing certain sidings communicating 
with the Great Western Railway, and the vendors' solicitor's costs 
of the sale. The property is well suited for the purposes for which 
it is required, and can be approached by road, water or rail. 
The committee proposed to retain the works at Temple Back for 
supplying present requirements, but they would erect on the new 
site such works and machinery as might from time to time be required 
for future demands, The Council were therefore advised to confirm 
the agreement for the purchase and to authorise the committee to 
apply for sanction to a loan for defraying the cost of the land, the 
expenses in connection with the sidings, &c., and also to obtain the 
consent of the Board of Trade to the use of the property for the 
purposes of the Electric Lighting Order (1883). The chairman of 
the committee (Mr. G. Pearson) gave a sketch of the progress of the 
electricity undertaking. He said they commenced in 1893 with 
16,000 lamps, and in March Jast the number was 68,000, and at 
present it stood at 74,484. They sold 300,000 units the first 
year, while last year the sale was 1,362,000. The revenue grew 
from £6,624 in the first completed year to £26,233 last year. 
With that growth of revenue and output the cost of production 
had decreased from about 44d. to not quite 24d. per unit. At first 
there was a loss on the working, but last year the profits carried to 
net revenue account were £12,630, from which had to be paid interest 
and sinking fund. He considered they might legitimately consider 
a3 profits what they transferred from the credit of the general revenue 
account to the net revenue account. They had made the profit 
referred to, notwithstanding a reduction in the cost to private 
consumers and for public lighting. It showed they had got a good 
and a growing undertaking. That growth justified the very large 
proposal the committee had put before them, and, so far as he 
could see, the increasing demand for current would continue. 
With reference to the new site, they could erect upon it 
plant capable of supplying current to at least 800,000 lamps, or 
ten times the present output, and that, he believed, was little more 
than the total number of vas lights in the city at the present day. 
Against the site selected there was only one disadvantage, and that 
was in the division of their sites and the cost of working two sites 
instead of one. Their engineer (Mr. H. Faraday Proctor) had 
informed him that the best plan would be to use the present site for 
supplying the day load, their power, and their public lighting, so that 
that they would want to have their staff there as at the present time, 
and the men for threeshifts. He would propose to use the new station 
as a station to supply their heavy load in times of pressure, and as 
a stand-by in case of a breakdown at their present works, and for that 
purpose he would work it one shift only. 'They had proceeded so 
tar in the extension of mains very much on the principle of supplying 
immediate demands, and they were considering, now that their busi- 
ness was going on and getting so hig, that they ought not to proceed 
on these haphazard lines. They had made several reductions in the 
price of current, but their duty was to see if they could not at no 
distant date reduce the price for public lighting. The report was 
adopted. 

British North Borneo.— Telegraph material formed one of the 
principal imports into Sandakan, in 1898. "The telegraph line is 
now carried across Borneo from Mempakul (opposite Labuan) to 
Sandakan. Telegraph, railway and tramway materials are admitted 
into Borneo free of duty. 


Broughty Ferry.— The Council have received the report of their 
consulting engineer, Mr. S. E. Fedden, of Greenock, and a special 
meeting is to be called to consider it. Mr. Fedden states that he has 
surveyed not only the district which it was proposed to light at once, 
but also the outlying parts of the burgh. He advises that the princi- 
pal streets should at first be illuminated by are lamps, and he suggests 
the adoption of the two-wire system of supply at 250 volts, provision 
being made for eventually employing the 3-wire system at 500 volte, 
That arrangement would enable them to supply the tramways with 
current, This system is in use at Glasgow, Edinburgh, Greenock, &c. 
Plant and mains capable of supplying about 2,0008 c.p. lamps should 
be provided. The income, at 6d. per unit, would not be less than 
£800, and with £400 to be derived from the arc lighting would 
bring the total revenue to £1,200. The annual expenditure was 
estimated at £1,180, viz., £480 for interest and sinking fund, &c., 
and £700 for generating expenses, repairs and maintenance. The 


initial cost would be, if steam plant were adopted, £8,406 ; or with 
gas plant, C6, 585. A provisional order should in any event be applied 
for this year. 


Bucksburn (Aberdeen)— This district is to be formed into a 
special lighting area, and Messrs, P. C. Middleton and Co. are 
making arrangements for lighting the district electrically. Measrs. 
Middleton and Co. agree to pay £50 per annum for the surplus 
water at present running from the turbines of the Waterton district, 
and to supply current to 60 16 c.p. incandescent lamps for street 
lighting at 258. 6d. each per annum, the expenses connected with the 
installation and the general upkeep to be borne by the firm. Current 
would be supplied for nine months of the year, and the contract 
is to last for a term of 21 years. | 


Bulawayo (Ehodesia).—The premises of the Rhodesia Breweries 
(Limited) in this town are now lighted electrically. Current is 
supplied by a Parker dynamo, and the wiring contract was executed 
by a local firm (Messrs, Johnson and Fletcher). 


. Caleutta.— Government House is being wired for the electric 
light by Messrs. Killurn and Co., and electrically-driven punkahs 
are to be introduced at the High Court in place of the present 
primitive hand-worked arrangement. 


Cheltenham.—An inquiry was held here on Tuesday into the 
application of the Council to borrow £16,000 for electric lighting 
purposes, The town clerk (Mr. Brydges) said the whole of the 
proposed works were to be within the area of the borough. The 
mayor (Ald. Normau), who is also chairman of the Lighting 
committee, said that last year the receipts were £2,148 over and 
above the working expenses, which was more than sufficient to pay 
interest at 3 Te cent. upon the capital. The number of customers 
had increased during the past year from 260 to 327, and the current 
now supplied to private consumers was equal to 20,885 8 c.p. lamps. 
There were at present 197 street arc lamps in use, and 100 more were 
on order. At the present rate of progress he anticipated that durin 
the ensuing year the undertaking would pay all charges upon it ind 
make a profit. The average cost of the current to private consumers 
(reckoning discounts and rebates) was 5d. per unit. The borough 
electrical engineer (Mr. ‘Hamilton Kilgour) gave details of the new 
plant, &c., required (£4,075), new mains and sub-stations (£3,532), 
extension of arc lighting (£4,620), meters (£460), transformers (£500), 
and contingencies £790, making a total of £16,600. There was no 
opposition. : ; 

Colchester.—A further loan of £6,500 for electric lighting 
puree has just been sanctioned by the Local Government Board. 

xtensions of the electricity works are to be made. Messrs. 
Davey, Paxman and Co. have been askeil to submit a tender for an 
additional boiler and engine, and Messrs. Siemens Bros. and Co. one 
for cables. 

Darlington.—The Council have obtained sanction to borrow 
£25,940 for electric lighting purposes, the period of the loan being 
25 years. 

Dewsbury.—Sanction to a further loan of £9,060 for electric 
lighting purposes has been received by the Council. 


Driffield.—The members of the Council look with favour upon 
the scheme of the Drake and Gorham Electric Power and Traction 
Co. for the construction of a light (electric) railway from Drittield - 
to Beeford, and the sanction of the Council has been conditionally 
given. 

Dundalk.—The question of the construction of electric tramways ' 
and the erection of electricity supply works has been under discussion 
for a long time; but it is now stated that a definite basis of agree- - 
ment for the transfer of the Dundalk provisional order to the Irish 
Development Syndicate has been arrived at, and arrangements have 
been made for the commencement of the work as soon as the deed of 
transfer has been signed. 


Edinburgh — The borough electrical engineer (Mr. F. A. 
Newington) reported at the meeting of the Electric Lighting 
committee, on Tuesday, that the work of erecting machinery for 
generating current at the M'Donald-road and Dewar-place stations 
would probably be completed early next month. It was announced 
that from July 7 to Sept 7 the applications for electric current for 
lighting were equal to 15,214 8 c.p. lamps, which show an 
increasing rather than a decreasing demand. 


Electric Traction in the Highlands.—The Central District 
cominittee of the Stirlingshire County Council has approved the 
proposal to construct an electric tramway or light (electric) railway 
on the overhead trolley system along the Hillfoot district from 
Stirling to Tillycoultry. Cars are to be run on the route of the 
Stirling and Bridge of Allan Co.’s line to Causeway Head, the line 
being doubled for the purpose. Thence a single line would be laid 
along the country road to Craigmill, Powis Loan and Blairlogie. 
Thereafter the line would run along the main road to Tillycoultry, 
through Menstrie and Alva. Failing an arrangement with the 
Stirling and Bridge of Allan Co., the line would be carried from 
Craigmill southwards towards the Abbey of Cambuskenneth. 
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Electric Traction in Yorkshire—The Kirkstall and Roundhay 
electric tramways having proved so successful, the Leeds Tramway 
committee contemplate the adoption of electric traction on all the 
routes in the city. Already they possess power to run electric cars 
along Dewsbury-road and Hunslet-road, but cannot at present pro- 
ceed with the work. Powers are to be sought to adopt the system 
generally, and a special meeting of the Tramways committee has 
been convened for the 24th inst. to definitely decide the matter. 
The tramway receipts for August were £12,052. 58. 2d., against 
£10,272. 78. 10d. in August last year. The electric sections, with 
one exception, show a e increase. The receipts for the 
section from Boar-lane to Kirkstall were £1,741. 13a. 3d., an increase 
of £239. 6s. 11d. To the “Cardigan” the increase was £147. 58. 6d., 
and to Roundhay (through) £907. 12s. 3d. The total receipts from 
the town to Roundhay were £3,050. 15s. 8d. There was a small 
decrease on the electric route to Harehills-road. 

Already several local authorities, including Leeds, Sheffield, 
Bradford, Hull and Halifax Corporations, who have introduced 
electric traction on their tramways, are being constantly invited to 
make extensions into the smaller surrounding districts. This weck 
the Rawdon, Yeadon and Horsforth authorities have resolved to 
make a united application to the Leeds Corporation to construct and 
work an electric tramway from the Leeds boundary to Yeadon. The 
Bradford Corporation has been invited by the Hunsworth Council to 
extend their electric lines through Hunsworth and Birkenshaw, and 
the Rishworth Council are inviting the Halifax Corporation to 
extend their tramways to the edge of Booth Dean Moors. The 
Hebden Bridge Council are also inviting the Halifax Corporation to 
entertain extensions into their district. 


Electric Tramways in South Lancashire.—The promotera of 
the South Lancashire Light Railway Co. propose to apply next 
session for powers, under the Tramways Act, to construct a system 
of electric tramways, uniting the present tramways at St. Helens 
and Bolton by a line between Newton, Leigh, &c. Branches would 
run through Atherton to Wiran and through Tyldesley to connect 
the Manchester tramways at Swinton. Provision is also to be made 
for the electric lighting of the proposed route. 


Festiniog.— The District Council have resolved to apply for a 
pon. electric lighting order, and Mr. F. J. Warden-Stevens 
as been appointed consulting engineer. 


Frimley (Surrey).—Mr. F. H. Medhurst has been appointed 
consulting engineer to prepare a report on electric lighting at a fee 
of £42. 


Glasgow.—The Tramways committee recommended to the 
Corporation last week that, in view of the conversion of the lines to 
electric traction, the tramways department should, for the current 
and each of the four succeeding vears, pay to the common good 
annually, as a first charge out of the profits of the tramway under- 
taking, the foilowing sums, viz :—For the first three years, £12,500 
per annum, and for the two succeeding years £15,000 per annum, 
these payments to comein place of the £9,000 per annum referred to 
in the minute of March 7, 1894. The Corporation has adopted this 
arrangement, 


Hales Owen.—The Electric Lighting committee have broken off 
negotiations for the purchase of the gas works, and the British 
Electric Traction Co. and the Midland Electric Power Distribution 
Co. have been asked to state their terms for supplying electric 
current in the district. 


Harrogate.—4A 'proposal to obtain tenders for 20 additional arc 
lamps has been referred to the Council in committee, who are recom- 
mended to adopt the following charges for current as from Jan. 1. 
When the consumption is under 15,000 units per annum 6d. per unit 
for the first 14 hours, and 3d. after, and when the consumption is 
over this figure 6d. per unit forthe first hour and 9d. after. "The 
borough electrical engineer, Mr. George Wilkinson, is drawing up a 
circular on these rates for the guidance ot consumers. 


Heywood.—The Town Council have adopted the electric lighting 
echeme recently prepared by Mr. W. P. Adams, who has been 
appointed consulting engineer to the Council. 


Hillingdon (East Middlesex)— The Parish Council have 
received a communication from the Uxbridge and District Develop- 
ment Syndicate asking for sanction to a proposed application for a 
provisional order. 


Hounslow.—Circulars were recently sent out to ratepayers in 
order to ascertain the amount of support likely to be accorded to an 
electric lighting scheme, and it is now stated that the replies received 
indicate a general approval of the Council's proposal, so that a 
provisional order will no doubt be applied for. A special committee 
lias been appointed to consider and report upon the position. 


Ilford.—An inquiry has been held into the application of the 
Council to borrow £4,000 for the purchase of land for an electric 
power station. There was no opposition. 


Indian Mill Lighting.—In the recent annual report of the chief 


Íactory inspector for Bombay it is stated that 13 mills have been ' 


fitted with electric lighting installations in order to enable the 
employés to work longer hours throughout the year, and that the 
example is likely to be followed by many other mills in the 
district, 


Inverness.—Mr. E. G. Craven has been instructed to prepare 
plans and specifications of a steam-driven electricity supply works. 


Kilmarnock.—4A special Electric Lighting committee has been 
formed for the purpose of reporting upon the advisability of carrying 
out the terms of the provisional order obtained in tlie last session of 
Parliament. 


Kincardine (N.B.).—At a public meeting the proposal to erect 
electricity supply works in this district was favourably received. The 
consulting engineer for the scheme (Mr. W. T. Purves, of Edinburgh) 
recommends the erection of a station for supplying current for 
lighting and motive power in Kincardine and district, and that gas- 
driven plant be employed. The gas engines would be worked by gas 
on the Dowson economic principle. Provision wíll be made for 
supplying current for lighting privat e houses, and also for lighting 
the streets and public buildings, It is proposed to charge during th: 
first year 7d. per unit for private and 6d. for public lighting. 


Kirkcaldy.—Some time ago applications were invited from seven 
companies for the construction of electric tramways and the erection 
of electricity supply works. Two offers have already been received, 
and as soon as the others have been submitted the whole will be 
analysed by the Electric Lighting committee and a report presented 
to the Council. 


Light Railways.—The Board of Trade have, after modification. 
confirmed the light railway orders authorising the construction ot 
the Welshpool and Llanfair and the Southend-on-Sea and District 
Light Railways. 


London County Council.—In their annual report just issued the 
Highways committee state that the Council has within that period 
received and dealt with about 290 notices under the electric 
lighting acts and orders, some of which referred to works supplying 
large areas, Each notice had been separately considered, and in 
nearly all cases special conditions were attached to the Council’s 
consent, During the year the Council had sanctioned the laying of 
electric lighting mains in about 132 miles of throughfares, in addition 
to a very large number of service lines to consumers’ premises Of 
these mains 55 miles were for the supply of high tension 
and 77 miles for low-tension current. The Council has in all 
cases required that the mains should be laid under the footway: 
wherever it was found practicable to do so, and that the covers of the 
street boxes should consist of iron frames filled in with material to 
suit the paving. Where hizh tension mains, other than concentric 
cables, were used, each of the street boxes had to be provided with an 
inner as well as an outer cover, the two being insulated from each 
other as far as practicable, the onter cover being efficiently connected 
to earth, and that adequate precautions be taken to prevent the 
accumulation of gas in the boxes and conduits, and any risk of acci- 
dent through defective insulation of mains. Eleven applications were 
made to the Board of Trade for provisional orders in the 1898 session. 
Four of these were granted, but two were struck out by Parliainent, 
the orders to the County of London Co. and the Charing Cross and 
Strand Electricity Supply Corporation for the Holborn and St. Gile: 
districts being the only two that were confirmed. In 1899 there were 
12 applications, and six of these were granted and confirmed by 
Parliament. The Council made to the Board of Trade the same 
suggestions as were made as regarded the 1898 orders, viz., that tne 
system of supply should, except with the express consent of the 
Board, when not so provided, be by continuous current, and that the 
initial price per unit should be reduced to 6d. The committee referto 
the Bills for authorising the erection of generating stations for the 
supply of electrical energy in bulk, and report that the matter is one of 
vital interest to the local authorities of London and to the Council 
itself, and earnest consideration is being given to the whole question 
in order to ensure that therightof purchase of the undertakings intheir 
own districts may be preserved to the local authorities. The report 
also states that the Council's scheme for the electric lighting ot 
the Victoria Embankment and Westminster Bridge provides for th: 
erection of 144 arc lamps, and the capital expenditure will probably 
be about £25,300, i.e., buildings £6,900, boilers and machinery 
£9,600, mains £4,200, lamps, standards, &c., £4,300, and salaries 
£300. The probable annual cost of maintenance is estimated at 
£3,509. : 


Marseilles.—The Compagnie Générale Francaise de Tramwas 
of Paris, are revolutionising the tramway system of this city, at! 
during the year the conversion of the horse driven lines to electrics 
will be completed in almost all the important thoroughfares. Tne 
system of electric traction introduced is the Dickenson overheil 
trolley. The electric trains must not be composed of more than 
four cars, the total allowed length be 118ft., and the speed must not 
exceed 12:42 miles per hour. The company pays to the ctf 
authorities an annual fee of 100,000fr., and when the gross receipt 
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for any year aggregate 7,000,000fr. a supplementary fee, varying 
from 40,000fr. to 60,000fr., is to be paid. The concession to the French 
company expires on Dec. 31, 1950, when the municipality become 
owners of the system. If during the last five years of the concession 
it should appear to the municipality that the operating company fails 
to maintain the property in good condition, the right is reserved to 
seize all the company's revenue for the purpose of keeping up the 
property. Power is also reserved to purchase the concession at any 
time, the price to be fixed by the net annual revenue of the seven 
preceding years,this revenue to include the fees paid to the city. From 
the total thus obtained the net revenue of the two least profitable years 
will be deducted and the average of the five remaining years will 
remain as the amount of annuity to be paid to the concessionnaires 
during each unexpired year of the revoked concession. If at the 
termination of the concession the city should deem it useless to 
continue any portion of any or all of the lines, the company will be 
required to restore the streets to their original condition. 


Mexico.—The District Railway Co. of the city of Mexico has 
lately imported large quantities of rails and permanent way acces- 
sories required in the conversion of the present lines to electric 
traction. 

A large increase is shown in the value of wires and electric cable 
imports into Mexico for 1898. A large portion of these imports has 
been issued in the extension of the Government telegraph service, 
and the electric cables have been required for the newly established 
electric lighting system in the city of Mexico, the concession for 
which was granted to Messrs. Siemens and Halske. 

Electrical appliances is also a heading under which large increases 
throughout Mexico are recorded, not only in the city of Mexico, but 
in nearly all the chief cities and large towns in the various States of 
the Republic. A number of factories have adopted electric driving. 
In Mexico city four American houses have opened stores and offices 
for the sale of all kinds of electric yoods, and are reported to be doing 
a large trade. 

The whole of Mexico, with the exception of Lower California, is 
now in direct telegraphic communication with the capital. A 
considerable extension and improvement of the State telegraph ser- 
vice has been effected during the past year. On Dec. 31, the Federal 
Government owned 27,955 miles of wires ; these are in addition to 
5,201 miles owned by the various State governments, 2,967 miles 
belonging to private companies, and 6,101 miles to the railways. 
When the complete figures for 1898 are published, it is expected 
that the total length of lines will reach about 50,000 miles. 


Municipal Telephony.--The Huddersfield Corporation recently 
applied to the Postmaster-General for a license to establish a 
municipal telephone exchange, and as the postal authorities considered 
that Cleckheaton is included within the area, that district council 
has been invited to express its opinion upon the Huddersfield 
application. 

Musselburgh-Portobello Electric Tramway.—The Drake and 
Gorham Electric Power and Traction Co., who were unsuccessful last 
year in obtaining powers under the Light Railways Act, now propose 
to apply to Parliament for authority to construct this line. "This 
decision has been received with satisfaction in local circles, and the 
. Musselburgh Council have unanimously resolved to re-open negotia- 
tions with the company. 


Nenagh.— Owing to dissatisfaction with the gas lighting arrange- 
ments a strong feeling exists in favour of establishing electricity 
works, and Mr. T. M. Tobin has given notice that he will raise the 
question at the next meeting of the Town Commissioners. 


Newcastle-on-Tyne.—The Corporation definitely committed 
themselves to the overhead trolley system of traction for the whole 
of their tramways at the mecting on Wednesday. 


Northallerton.—The town was lighted electrically for the first 
time on Monday. The formal inauguration of the works takes place 
this (Friday) evening. 

Nottingham.—The net profit of the electrical department of the 
Corporation for the past year is returned at £3,576. "The receipts 
were £12,817, and the expenses £5,070. 17s. 8d., leaving a gross 
profit of £7,776. 28. 6d., from which a sum of £4,200 had to be 
deducted for interest and sinking fund. 


Paisley.— Fresh proposals for the extension of the tramways and 
the adoption of electric traction were recently submitted by the 
British Electric Traction Co., but they do not appear to have 
modified the attitude of the Council, as it was decided on Tuesday 
to ask the committee to consider and report as to obtaining powers to 
take over the existing tramway undertaking. 


Paving Dispute. —Maj.-Gen. IIutchinson recently held an inquiry 
at Middleton, on behalf of the Board of Trade, into the kind of sets 
to be used by the British Electric Traction Co. in paving the road- 
Way after the construction of the Oldham, Ashton and Hyde electric 
tramways. Thetown clerk (Mr. F. Entwistle) submitted that granite 
seta should be put down. The length of the tramway was 83 miles, 
five of which were in Middleton, and, the traffic being of a heavy 


character, it was necessary the paving should be of the best. After 
evidence had been given on behalf of the Middleton Corporation 
Mr. Stephen Sellon (chief engineer to the company) submitted that 
the sets to be used were to be adopted purely on the ground that 
granite could not be obtained, and he also submitted that in country 
places granite sets were not needed. Decision reserved. 


Pemberton.—The Council propose to apply for sanction to borrow 
£30,000 for electric lighting purposes, and Mr. A. Salter has been 
appointed consulting engineer for the scheme at a commission of 
4 per cent, with travelling expenses, 2 per cent. to be paid on 
completion of plans and specifications, and 2 per cent. on the 
completion of the works, 


Penmaenmawr (Carnarvon).—A communication from a firm of 
consulting engineers, recommending the erection of electricity worka, 
is under the consideration of the Roads committee. Water-power 
wili probably be utilised in the generation of current. 


Penzance.— A provisional order is to be applied for. At the 
meeting of the Council on Wednesday it was decided to obtain power 
in the order to raise by way of a loan a sum sufficient to pay interest 
and sinking fund instalments for five years from the date of the 
commencement of the works. 


Plymouth.—The Council Chamber was lighted electrically for 
the first time on Monday last, Friday, the 22nd inst, has been 
conditionally fixed for the inauguration of the electric tramways and 
the switching on of current for lighting. 


Potteries Electric Tramways.—The Potteries Electric Traction 
Co. will open the Smallthorne and Longport sections of their electric 
lines in a few days. 

Prestwich.—The Council have decided to oppose the scheme of 
the United Kingdom Electric Supply Syndicate for the considera- 
tion of a system of electric tramwaysin Prestwich and the surround- 
ing districts. Efectric lighting powers are to be obtained by the 
Council. 


Radcliffe.—.A loan of £16,000 has been sanctioned for electric 
lighting purposes. 


Rochdale. — A loan of £30,000 is to be taken up from the Public 
Works Loan Commissioners for electric lighting purposes, 


Rotherham.—A motion in favour of providing an electric lighting 
installation at the workhouse will be considered at the next meeting 
of the Guardians. Mr. Marshall is the leading advocate of electric 
lighting. 

Rothesay.—The electricity works were inaugurated on Tuesday 
evening. 

Sale (Lancs. ).—After consideration of the report of their consult- 
ing engineer (Mr. C. Hopkinson) the Council have decided to apply 
to the Manchester Corporation and the Altrincham Electric Supply 
(Limited) for terms for supplying electric current. It is thought 
that electricity in bulk will be obtainable at 3d. per unit. 


Sevenoaks.—O wing to dissatisfaction with the gas lighting of the 
distriet the Lighting committee have been requested to report upon 
the advisability of obtaining electric lighting powers. 


Shrewsbury.—As the experiment in electric lighting has 
been very successful and has given general satisfaction the mayor 
(Mr. P. Deakin) announced at the last Council meeting that all the 
main streets of the town will, if possible, be lighted electrically 
before the winter. 


Southend-on-Sea.—Although a provisional order was obtained 
in 1891, the Council have only just settled the question whether 
they are themselves to carry out the order or a company is to be 
entrusted with the task of providing a system of electricity supply in 
the distriet. "The matter has been for a long time under the con- 
sideration of the Eleetric Lighting committee, who last year appointed 
a resident electrical engineer (Mr. J. B. Mitchell) to help them in 
their deliberations. At a meeting of the Council on July 12 
the committee recommended that the order be tranferred to Mr. 
A. H. Gibbings, the borough electrical engineer of Bradford, who 
proposed to form a company for the purpose of establishing elec- 
tricity works for the supply of current for lighting and power 
purposes. After a lengthy discussion it was decided to delay the 
matter in order to give the ratepayers an opportunity of expressing 
their opinions. A ratepayers’ meeting was duly held, when 120 
persons turned up, 40 voting in favour of the Council carrying 
out the order,“ if carried out at all,” 30 for transferring the powers 
to a company, and the remainder were neutral. It was, therefore, 
apparent that the ratepayers did not take an absorbing interest in the 
question, and consequently this week the committee again recom- 
mended the Council to transfer the order to Mr. Gibbings. A lengthy 
debate resulted in the report being carried so that the district is now 
within measurable distance of having the advantage of electricity 
supply from a company. l 

Southport.—The Corporation have offered to take a transfer of 


the Birkdale provisional order, and to supply current in the district 
on the same terms as those obtaining in Southport, or alternatively 
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to enter into agreement to supply electricity in “bulk” to the 
Council. 

Stettin (Germany)—4At this important German port a large 
shipping trade is done, and in loading and unloading steamers four 
elevators on Hunts system, with transportable tilting bridges, are 
used. ‘The elevator cars are worked automatically, enabling the 
loading and unloading to be carried on with great despatch. The 
whole of the machinery is worked by electricity. Electric power is 
used in the Stettin district wherever possible. The furnaces at the 
extensive iron smelting works in the district are fed by lifts worked 
electrically. Each of the 50 furnaces employed produces about 
120 tons of iron daily, and whereas formerly the gases which accu- 
mulated (75 per cent. nitrogen, 22 per cent. coal oxide, and 3 per 
cent. carbolic acid) were permitted to escape, these gases are now 
burnt under the boiler, enabling the 22 per cent. of coal oxide to be 
used in the production of steam for the blasts and for generating 
electric current. These works, known as tlie“ Kraít? Iron Works, 
have a share capital of £250,000. 


Stirling.—Excellent progress is bein; made with the erection of 
the electricity supply works, An agreement has been entered into 
with the National Electric Wiring Co. for wiring premises in the 
district on the “ easy” payment system. 

Swinemunde (Germany).—Tenders to the amount of nearly 
£250,000 have recently been accepted for improvements of the river 
Swine from Swinemiinde to the Kaiserfahrt. Included in the 
estimates is the lighting of the quays along the river by electricity, 
and the shores of the channels are also to be lighted by electricity on 
the lines adopted for the lighting of the Kaiser Wilhelm canal. The 
town of Swinemiinde was provided with a small electric plant 
installation as long ago as 1888. This plant is now trebled in extent 
and current is supplied from the works for lighting the whole of the 
town and for private lighting and power purposes. 


The Telephone in Russia—On Jan. 12 last telephonic communi- 
cation was successfully established by the Russian Government 
Postal Telegraph Department betwecn St. Petersburg and Moscow, a 
distance of 412 miles. The line is taken along the Nicholas Railway, 
and has cost £42,500. St. Petersburg was first connected by telephone 
with the Imperial summer residences of Gatchino in 1882, with Peter- 
hoff in 1883, and with Tsarskoe Selo in 1885, these lines having also 
been established by the Department of Posts and Telegraphs. Then 
followed the connection (completed by private enterprise) of Moscow 
by telephone with the neighbouring towns and places of Bogorodsk, 
Pushkin, Odintsovo, Kolomna, Podolsk, and Serpukher. Later, 
(between 1893-1895) Odessa was connected with Nikolaieft (87 
miles), and Rostofl-on-Don with Taganrog (53 miles) The 
telephone line between St. Petersburg and Moscow is said to be the 
longest in Europe. In the Grand Duchy of Finland the telephone 
system is well developed, nearly all the towns being inter- 
connected, In St. Petersburg, where a private company has hitherto 
had a monopoly for its introduction and working, its employment is 
chiefly contined to publie and Government institutions and persons 
of high ofticial, mercantile, and financial standing. This company's 
concession will shortly terminate, and the Government will then 
take over the lines, and promise a general reduction of rates. 


Tunbridge Wells.—Nevyotiations have been opened with tlie 
Southborough and Tonbridge District Councils for supplying electric 
current in their districts. 


Wallasey.—An inquiry will be held here on Tuesday next into thel 
npplication of the Council to borrow £18,500 for electric traction 
purposes. 

Walsall. — The Council are recommended by the Genera 
Purposes committee, in the event of an arrangement being come to 
for the constitution of a joint board, consisting of representatives of 
the Walsall, Wednesbury and Darlaston Councils, for acquiring and 
working the tramways in these towns, to apply to Parliament for 
porum to purchase and work the whole of the tramways in the 

orough, and to extend the same to Bloxwich, Walsall Wood, Perry 
Barr and Willenhall involving the construction of about 134 miles 
of track, at an estimated cost of from £50,000 to £60,000. Electric 
traction will probably be employed. 

Wolverhampton.—The Board of Trade has appointed Sir F. 
Bramwell as referee. to determine the value of the portion of the 
undertaking of the local tramway company which is to be purchased 
by the Corporation. 

York.— The Electric Lighting committee expect to supply current 
early in November. The charge has been fixed at 7d. per unit for 
the first hour and 3d. after. 

Annual Outing.—The employés of the British Thomson-Houston 
Co. had their third annual outing on Saturday last, when a party 
numbering 65 journeyed to Bournemouth, where, at the Grand 
Hotel, “a continuous current of solids, alternating with a flow of 
liquids at the proper potential and at stated periodieities, kept every 
transformer in step and working at highest efficiency.” After dinner 
Mr. Ireland, of the supply department, presided. After the exhaus- 
tion of the toast list, it was announced that the B. T. H. Co. would 
shortly put a cricket team in the field. 


PATENT RECORD. 


The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery-lane, W. C., from whom any avai- 
able information in connection with Patents, Designs and Trade Marks may 


be obtained. 
APPLICATIONS FOR PATENTS. 
Nors.—The undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete speci- 


fication accompanies application an asterisk is affixed. 


July 25, 1899.! 
THE British THoMsoN-HovsToN Co., LIMITED. London. Improve- 
ments in electric lamps. (E. W. Rice, jun., United States.)“ 
W. W. Cottey. London. Improvements in insulating electrical 


conductora, 
July 26, 1899. 
T. Taytor. Birmingham. Improvements in tubular conduits for 
electric wiring. 
E. W. SMITH. London. Improvements in electric telegraphs. 


15,268. 
15,309. 


15,335. 
15,343. 


15,559. C. H. Preston. London. An improved primary battery for 
generating electricity. 

15,565. N. Pororr. London. Improvements in electro-motors. 

15,369. W. MATHIESEN. London. Improved arc lamp having two ares in 
series.” 

15,370. T. DER MicuaLowskv. London. Improved secondary or storage 
battery.* 

15,377. F. P. V. LEcoNTE. London. Improvements in the insulation of 


armature plates in dynamo-electric machiues. 


July 27, 1899. 

A. DaAnrLAY. Paris. Process to effectuate metallic coatings on 
small articles by non-electrical way. (Date applied for under 
Patents, &c., Act, 1883, Sec. 103, Feb. 14, 1899, being date of 
application in Germany.)* 

J. R. Westox. London. Improvements in electrical distributing 
fuse boards for concentric cables. 

THE LANCASHIRE DyNAMO AND Motor Co. (LiMiTED) and A. P. 
Woop. Liverpool. Improvements in apparatus for controlling 
electrically propelled trains. l 
H. EpMUNDs London. Improvements iu insulated electrical 
conductors or cables, 

A. TRIBELHORN. London. An improved electric battery and 
process for constructing the electrodes for the same.“ 

E. FRENOT. London. A new or improved electrolytic process and 
apparatus for the production of chemically pure cupric sulphate 
and copper.“ 
M. M. Bair. 
conductors, 
G. GARDNER. London. A new or improved tap-switch for electric 
incandescence lampa.* 

July 28, 1893. 
15,467. N. G. KNIGHTON. Leicester. Improvements in switches for 
15,482. 


15,385. 


15,404. 
15,407. 


15,418. 
15,426. 
15,438. 


15,443. 
15,460. 


London. Improvements in and relating to electrical 


breaking electric contact. 

A. Jamieson, Glasgow. Improvements in and relating to 
portable direct reading ohm meters for measuring low electrical 
resistances, 

C. TIEFENTHAL, jun., K. MEYER and F. NEBLUNG. Glasgow. An 
improved method of and apparatus for stamping electrode plates.“ 

R. W. H. HorsrTEDE-CnvLL. London. Improvements in electric 
switches. 

H. P. Frazier. Birmingham. Improvements in coin-freed or 
coin-operated medical batteries and galvanic machines. 

C. W. ATKINSON. London. Improvements in dynamo electric 
generators and motors. 


July 29, 1899. 
A. A. CowLEes, London. Improvements in incandescent lamps.“ 
C. C. METCALFE. Cheshire. A new or improved method of an 
apparatus for a combined system of electric light fittings and 
fire alarms and for appliances connected therewitb. 
S. JEvons and W. H. LLOYD. Birmingham. A combined switch 
and ceiling rose or other fittings for electric lighting purposes. 
W. SNELGROVE. London. Improvements relating to electric cash 
register tills. 

G. W. PARTRIDGE and G. K. B. ELPHINSTONR. London. Improve- 
ments in or relating to electric switches and like apparatus for 
making and breaking electric circuits. 


July 31, 1899. 

F. Kü P PER. London. Electrical ignition apparatus. 

R. J. Isaacson. London. Improvements in governing devices in 
connection with fluid pressure engines in combination with 
dynamos, electric machines and other machinery which 1equire 
accurate governing. 

August 1, 1899. 

H. E. Davis. London. Electric fuse outfit. 

J. H. Barker and J. A. Ewisc, London. 
relating to electric meters. 

THE British THOMsoN- Houston Co, (LiMiTED) and E. B. Wepyorr. 
London. Improvements in fusible cut-outs. 

CROMPTON AND Co. (LiMiTED), A. J. HopasoN and C. F. TUBBS. 
London. Improvements in electric arc lamps. 

O. D. Lucas. London. Improvements in or connected witu 
electric regulating switches, 


15,486. 
15,525. 
15,534. 
15,541. 


15,544. 
15,573. 
15,581. 
15,533. 
15,599. 


15,644, 
15,663. 


15,699. 
15,705. 


15,717. 
15,720. 
15,744. 


Improvements in or 
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SPECIFICATIONS PUBLISHED. 
Tu — Specifications can now be obtained at the uniform price of 


1898. 


16114. Frank. Telephones for recording the number and duration of 
telephonic conversations. 
16,267. AnMsTRONG. Electric accumulator for use as a means of com- 
munication between passengers and guards or drivers of trains. 
16,291. LEvaAvASSEUR. Alternating current transformers. 
16,299. Kohl. Alternating-current interruptor for induction coils. 
16,485. HEADLAND, HEADLAND, jun. RoBs0N and MARSDEN. Axles and 
steering gear for electric and other motor carriages. 
16,188. Preece and Epwonpson, Method of and apparatus for starting 
and controlling electric motors. 
16,715. Tug British THomson-Hovuston Co, (Limited) (Steinmetz). 
Systems of electrical distribution. 
16,871. SHIELs. Coupling arrangements for connecting electric wires. 
16,908. NAHORSK V. Electric telegraphic or telephonic apparatus. 
1899, 
1,553. McDoucaLt, Secondary or storage batteries. 
2,629. YARNOLD. Electrolysis. or electrical treatment of gases and gascous 
mixtures or compounds. 
5,311. THompson (Toerring.) Arc lamps. 
8,591. Ericsson, Telephone systems. 
4,068. BOMHRAD (Heraens). Method of manufacturing electric conduc- 
tors and resistances. 
4.845. LAHN. Apparatus for registering the supply of electricity. 
5,838. Cowpicr. Elevator and transfer crane for storage batteries. (Date 


applied for under International Convention, Sept. 5, 1898.) 
6,125 A. JUsTicE (Pope Manufacturing Co.). Secondary batteries. 
6,297. BEN NET. Apparatus for extracting or reducing metals, or for 
making metallic alloys by electrolysis. 
6,589. FiEDLER. Process for silver-plating. 


COMPANIES' MEETINGS AND REPORTS. 


—— 
Brush Electrical Engineering Co. (Limited). 


The tenth annual general meeting of the Brush Electrical Engineering 
Co. (Limited) took place on Friday, at the Cannon-street Hotel, Mr. J. B. 
BRAITHWAITE, Jun., presiding. 

The SECRETARY (Mr. B. Broadhurst) having read the notice calling 
the meeting, 

The CHAIRMAN aaid: As usual, you will prohably expect me to make 
one or two comments upon the result of the year’s working and upon the 
figures we have before us in the profit and loss account and balance-sheet. 
The profit and loss account is that which interests you most, and it shows 
that we have earned in gross profit £4,392 more tban we did last year— 
£54,039 against £49,647. Turning to the other side you will see that we 
have been able to retain the whole of that and rather more than the whole, 
as our net profit shows an increase of £4,942, so that, practically speaking, 
we may say that the additional profit has been earned with no increase of 
expenditure, which I think is a satisfactory result. If you look at the 
various items of expenditure you will see that the total general charges 
this year are £11,780 against £11,276, showing an increase of £500. That 
£500 represents the additional Directors’ fees which we mentioned last 
year we intended to take now the Company was earning a dividend on the 
Ordinary shares. We are entitled under the articles to take £2,000, but 
we do not propose to exercise our right. On the items of maintenance of 
buildings and plant we have spent rather more than last year—£4,438; but, 
as I have mentiored before, we must keep our buildings and plant in first- 
rate condition, and whatever money is necessary for that purpose must be 
paid out of revenue. The next is maintenance of patents, £672 ; then comes 
the interest on Firat Debenture stock, the same as last year, and interest on 
Second Debenture stock £300 less ; remainder of cost of redeeming £26,770 
Second Debenture stock, extinguishing that item, and leaving a balance to 
carry to balance-sheet of £351,880 against £26,938, an increase of just 
upon £5,000. While discussing that item, it may be convenient to tell 
you how we propose to dispose of the extra £5,C00 of profit. We have 
£4,942 increased profits, and the £1,000 we put aside last year to provide 
the nucleus of an insurance fund in connection with the Workmen's 
Compensation Act is not required this year, so that we have, as compared 
with last year, £4,942 more to distribute. Part of the excess we propose 
to distribute in the following manner : in extra dividend to the Ordinary 
shareholders £5,600, raising their dividend to 5 per cent. for the year, 
and under our profit-sharing scheme our employees will receive £560 more. 
We also propose to raise our carry forward to £5,109. Turning to the 
balance-sheet, you will see some considerable changes there, due to the 
rapid extension of our works at Loughborough You will see we have, as 
last year, spent a very considerable sum on additions to our plant and 
machinery, namely, £55,956. I have to tell you the same taleas at our last 
meeting, that we have been obliged to incur additional liabilities over and 

above this sum. The fact is that at the present time the business in which 
we are engaged has increased by such leaps aud bounds that it has been 
impossible to keep pace with any extensions we have been able 
to make. I told you last year that we should probably have to contem- 
plate the erection of a new car shop. We had very shortly to do so. We 
built a new car shop, which will turn out 250 additional electrical cars per 
year. The car shop has been pushed on with the utmost speed, and it was 
filled with orders long before it was ready. At this moment we have more 


orders for cars on band than we have the means of turning out with 
promptitude. The only consolation, I believe, is that all our competitors 
are in the same boat, and tbat, owing to the sudden demand for 
cars in connection with electric traction, the car shops in the 
country are very much pushed to execute their orders. This is 
one of the additional iteme of expenditure we have incurred during 
the year, and in addition to the figures you see in the balance-sheet 
at June 30, we have authorised additional extensions of our shops 
in various directions and new tools to the amount of nearly £50,000 
more. I should like to say that when we have got these we hope to stop. 
We none of us like extending our works if we can help it ; we would much 
sooner keep the works we have nicely filled with orders, but unfortunately 
we have to take things as we find them, and at the present moment the 
activity in the direction of building cara and plant in connection 
with electric traction is so great that I should not like to say that we may 
not have to make further extensions. I told you last year, in view of the 
position of things in the industry generally, we had purchased a plot of 
and adjoining our works, aggregating 54 acres, and it is on that piece of 
ground that our new car shop has been erected. During the past year 
we thought it prudent to secure the remaining piece of land fronting the 
Midland Railway. If any of you have been at Loughborough, you will know 
that our works stand at some distance from the bridge, and this new piece of 
land secures for us the remaining frontage along the railway up to the bridge. 
The last purchase extends to 9 acres in area. We had 10 acres before 
we bought the 54 acres last year, so that now we have about 25 acres 
of freehold property at Loughborough, fronting the railway with sidings 
on it, and I think you will find that our buildings and engineering works 
will be second to none in this country. The next item on the balance- 
sheet is stock, which has risen to the extent of £31,926. That you would 
expect, and it shows that in extending our works we have not done so 
without a raison d'étre. The amount of work in hand is due to the 
increased extensions, and to our being able to handle a larger turnover. 
If we extend the works further we must expect that item of work in hand 
to increase. The item of debtors has increased by £10,820 ; that, also, is 
& natural sequence of the increased trade we are doing. On the other side 
of the balance-sheet our capital remaius the same; our creditors show some 
increase, due to the increase in the business, and corresponding somewhat 
to the increased debtors on the other side. Our depreciation reserve fund 
stands at £10,000, and if you pass this report you will authorise us 
to place another £5,000, out of this year's profits, to that fund, 
raising it to £15,000. The Workmen's Compensation Act Insurance Fund 
stands at £1,000. In connection with that I may say that the experiment 
we told you we had decided to try last year has turned out successful. 
We informed you that the various insurance companies were quoting rates 
that seemed out of proportion to the risk, and we therefore recommended 
you to place £1,000 out of the profits to form an insurance fund, stating 
that we should appropriate a certain sum every week on the wages we 
paid for that purpose. We have done that during the year, and when we 
came to reckon up the claims we had to pay during that time, we were 
able to recredit almost the whole of that sum into our funds. As a 
matter of fact we have been remarkably free from accidents to our work- 
men. We take every precaution, of course, and the amount we have had 
to pay is so trifling that I am almost ashamed to mention it. It is a sum 
which fully justifies the course we have taken in not paying hundreds of 
pounds to insurance companies for a risk which has turned out to be very 
much less than was feared. There is one great change in the 
balance-sheet which you will notice, and that is, that whereas last year we 
had large sums of cash in hand, thia year we owe a considerable amount. 


"The turnover is something like £100,000. You will naturally want to 


know what has become of the money, and you will see this if you refer to 
the balance-sheet. I will give it in a concrete form for the sake of 
convenience, We have put £55,956 in hard cash into extensions at the 
works; we have spent in wages, materials and extra work in hand, 
£31,926 ; we have increased our investments by £5,300; and we have 
£10,820 owing to us more than last year. These figures amount to 
£104,002. You will see how that has been met. We had loans last year 
amounting to £26,661, which we have called in and appropriated ; we had 
cash in hand £8,968, which we have called in and used; we have 
made an extra profit of £4,942 this year ; our creditors are £16,600 more 
than last year ; and, in addition, we had a loan from our bankers on June 50 
of £46,950. "That totals up to £104,000 and shows how the turnover has 
taken place. The effect of it is that 3t will be necessary to find some means of 
raising additional capital to pay for the extensions in our worke. I suppose 
we ought to be glad, in one way, that the industry has improved so as to 
render such a course prudent and advisable. Iam bound to say that from 
the prospects and orders we have 8o far we have, at any rate, from four to 
five years’ work ahead of us. It, therefore, becomes the duty of the Directora 
to see what would be the most prudent manner of raising the money 
neceasary to carry out these extra extensions, and our view is that the 
time has arrived when we should pay off the remaining £50,000 Second 
Debentures, which we can redeem at 105, and issue in their place £125,000 
Four per Cent. Debenture stock, ranking after our existing Four aud a- 
Half per Cent. First Debenture stock. We propose to make that issue 
about the middle of next month, and shall take care that our 
shareholders have a good opportunity of subscribing to any portion of the 
Four per Cent. Debenture stock. "The result will be that we shall have a 
total Debenture stock of £250,000, which will be secured on these 25 acres 
of freehold land at Loughborough, together with the works and plant 
which, when we have completed the extensions already authorised, and 
which will be paid for out of the new issue of Debenture stock, will, 
broadly speaking, cover the value of the whole Debenture stock in actual 
freehold property and plant. In addition, there will be the usual figure of 
stock, whieh is in the neighbourhood, of £100,000 to £120,000, and, in 
addition, the difference between our debtors and creditora, which is usually 
about £80,000. So that I reckon, quite apart from patents and good will, 
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which I do not regard as a very tangible asset, the Debenture stock will be 
covered nearly twice over by actual assets. I think we are justified in 
Lelieving that we shall be able to borrow at 4 per cent. instead of 44 per 
cent., and the fact that we are able to do so will show the improved credit 
the Company now enjoys. I wish we could have redeemed our First Deben- 
ture stock, but we cannot. When it was issued some years ago we were, 
perhaps I ought to say, foolish enough to make it perpetual, and we have no 
means of getting at the holders in any way. Their stock stands at a high 
figure in the market, and is almost unbuyable, as it is all held by investors. 
I believe our new Four per Cent. Debenture stock will shortly command 
a very fair price. There are one or two other matters I must touch upon. 
I have already referred to the Workmen's Compensation Act, and that we 
have found our plan of insuring ourselves has been quite successful. I have 
given you all the information I wisely can about the additions to the works. 
I can only say that we are using our utmost endeavours to spend your money 
wisely in the additions, and are endeavouring to avoid creating large shops 
and works which would be idle and a drag on our hands when the next 
backwash comes in the present tide of prosperity. We are fitting the 
works up with the latest tools and on the most improved lines, so that 
they may be able to earn money as efficiently and economically as possible. 
We have suggested in the report that we should make our financial 
year close at the end of December instead of June. Our financial year 
closing at the end of June is a matter of ancient history before my day, 
and [ cannot tell you the reason for fixing upon it. It has many serious 
inconveniences ; you all know the push for electrical plant is for the 
winter, as everybody wants their stock delivered in August and September. 
The consequence is that to shut down our works almost and take stock 
in July ia about the most awkward thing at that time of year we could 
possibly have. Then it is difficult to arrange the holidays of our staff, as 
they are all required at the oflice just at the time when they might be 
taking a much-needed holiday at the seaside. Another reason is, that 
when we hold our annual meeting at the present time of year it is 
extremely self-denying for shareholders to return from the moors 
and listen to dry remarks about an engineering company. We might get 
a better attendance in February or March, and from the point of view of 
the Company we think it will be a wise change to make the financial year 
end on December 31. Weshall thus make a half-year's balance-sheet to the 
end of December, and declare a dividend on the coming half-year, if we 
have earned it, on the Ordinary «bares, so that this time next year it will 
be an interim dividend instead of a balance dividend for the year. 
I must remind you again, as I did last year, that our profits, as they 
appear in the balance-sheet, are not entirely derived from our manu- 
factures. For some years past, owing to the remunerative character of 
the investments we have made, we have almost invariably made consider- 
able sums from time to time on disposing of our securities. We have, 
apparently, been wise in the purchases we have niade ; we have bought 
shares in our own line of business at par, when they came out, which have 
ultimately gone to a considerable premium, and we have realised hand- 
some profits—a result which has continued during the present year. At 
the same time, I think you ought to know that our actual manufacturing 
profits for the last year do show an appreciable increase on the year. With 
regard to the item of investments, which stands in our balance-sheet at 
£54,000, as I told you last year, they are worth considerably more in the 
market. Our view is that many of the shares we hold are likely to further 
appreciate in value, and when they do so we shall take the opportunity 
of selling, and that will go sume way towards providing for the additional 
extensions we may require. Failing that, the shares being readily 
marketable, they are always available as assets if we want advances at any 
time. Whether we hold them or sell them they virtually represent cash 
to us, which is shown by the fact that our bankers have been willing to 
advance us £50,000 upon the security of these shares and  hings of that 
kind. There is only one other matter I need trouble you with, and that 
is the new dynaino we have introduced. I mentioned last year that we 
were introducing à new dynaino called the inductor alternator, which has 
both magnets and armature coils fixed. In most cases either the armatures 
or the magnets revolve, while in the new inductor both the magnets and 
armatures are stationary, the only revolving part being a comparatively 
small piece of cast steel named the rotor. We have great hopes of that 
machine, and all who have seen it, I believe, think highly of it from its 
mechanical soundness. Every electrical engineer wants a machine he can 
depend upon through thick and thin. Our existing machines have answered 
their purpose admirably, but theoretically it seems sound to have a machine 
in which all the parts liable to n. ischance are fixed, and getatable at any 
time. The largest machine we have made is one we have put down at 
Shetheld, which has given every satisfaction, and I have great hopes that 
this inductor machine will be one more success added to those which the 
Company has secured. We have to thank the various officers who have 
served the Company for the results they have attained, and for their loyal 
and faithful service. We have to thank Mr. Hodgkin, our works 
manager at Loughborough ; we have to thank Mr. Sellon and Mr. Broad- 
huret, our managers at thisend ; we have to thank Mr. Dawbarn and those 
who take charge of the fitting up of our works in various parts of the 
country—all these officers have worked loyally and well for the interests 
of the Company during the past year, and I think we are fortunate in 
having round us such a body of oflicers and workmen as we have at the 
Falcon Works. Our relations with our men have always been cordial ; we 
are ready to listen to any reasonable grievance, and they are always ready 
tu take the manufacturers’ view of it when the case is fully put before 
them. Atany rate we have managed to rub along without any difficulties, 
and there is a cordial feeling between them and our works managers. 
Naturally the men we employ have increased considerably. This time last 
year we were employing 800 or 900 men, and there are now about 1,200 
men at the works; so that you see the increased shops we have put up 
have taken increased hands to man them. There is one word of caution 
I ought to say, and it is this—you will see an expenditure for the past 


year of £55,000 on works and tools, and I have told you that we 
shall be spending about £50,000 more during the current year. Now 
you may think you ought to see the benefit of that expenditure in next 
year's balance-sheet, but I must tell you frankly that you won't. You 
may ‘ee the benefit of the £55,000 spent last year, but you will not tee 
the benefit of the £50,000 spent during the current year. For this reason 
—that when we order tools all the tool makers are as busy as we are and 
ask for twelve months for delivery. Although the extension of the works 
will largely increase our output and profit, the probabilities are that we 
shall not derive the benefit for about 18 months. We have the benefit of 
the £17,000 we spent in 1897. but we have not got the full benefit of the 
£55,000 spent in 1898. We shall get the benefit of that next year, but we 
shall not get the benefit of the £50,000 to be spent this year until 1900 or 
1901. Inow move the adoption of the report and accounts. 

Mr. B. H. VAN TROMP seconded the resolution, which, after a few 
remarks from Messrs. FRY, BUXTON, WHITTEN and others, was 
unanimously adopted. 

The payment of the dividends announced in the report were then 
approved, and the retiring Directors and auditors re-elected. 

A vote of thanks to the Chairman and Directors closed the proceedings. 


OITY OF CARLISLE ELECTRIC TRAMWAYS CO. (LIMITED).—At a 
meeting of this company on Thursday last the chairman (Mr. T. D. 
Lingard) said that the flotation had proved in every way satisfactory. 
The Ordinary shares were over applied for, and the Debenture stock had 
been placed. Their engineers had satisfied the local authorities and the 
Board of Trade as to the details of the construction of the tramways. 
The report from the contractors and engineers stated that matters were 
proceeding satisfactorily. The work would be completed by about Dec. 31. 


TRAMWAYS UNION CO. (LIMITED).—At an extraordinary meeting of 
this company it was decided, consequent upon the purchase of the com- 
pany's undertakings, to wind up tbe company voluntarily. The chairman 
(Mr. E. M. Underdown, Q.C.) said they had sold the Madrid Tram ways to 
one organisation, the Bucharest Tramways to another, aud the Bremen 
Tramway had been taken over by a powerful combination in connection 
with the municipality of that town. The proceeds of the sales would enable 
them to pay off the whole of their debentures at the increased amount at 
which they were entitled to be paid off, would enable them to make a 
distribution in the first case to the shareholders of about £6 10s. per share 
upon their £5 shares, and, with regard to arrangements at Bremen that 
would require some time to carry out ; and they trusted that, as a 
result, they might look forward to a further distribution of probably £2. 
Mr. J. B. Concanon said that with reference to Bremen they fused their 
company with a local German company, which had been working their 
lines electrically for a good many years. They got in the new company 
£125,000 nominally in shares, What they proposed to do was, now that 
the whole of their system was being equipped electrically and united with 
the other company which was working electrically, to wait for a year or so 
until they got a figure which they considered would be fair, and one which, 
the directors hoped, would return the shareholders, after paying al 
expenses, including the £6. 10s. referred to by the chairman, about £9 per 
share for the original £5 shares. 


WEST LONDON AND PROVINCIAL ELECTRIC SUPPLY CO. (LIMITED).— 
It is announced that the statutory meeting of the company waa held on 
Wednesday, when the chairman (Mr. T. H. Brooke-Hitching, J.P.) is 
reported to have said that the property had been duly transferred to the 
company, and contracts had been entered into for the increase of the 
generating plant at Aberystwith, and alao large contracts for plant iu 
connection with the scheme for the supply of electric current to Chiswick. 
He pointed out that electricity was being generated in the provinces at less 
than 14d. per unit, and in view of the fact that it was proposed tocharge 6d. per 
unit for the current to be supplied by them, shareholders would see that 
there was every prospect of the company becoming as great a successes as 
other electric light companies. The contractors would commence laying 
the mains in a few weeks. The station plans were already in band, and 
the name of the consulting engineers (Messrs. Kincaid, Waller and Man- 
ville) was sufficient guarantee that the work would be carried out ina 
thoroughly practical and workmaulike manner. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— — 


PULFORD BROTHERS (LIMITED).—This company was registered on 
Sept. 8, with a capital of £3,000 in £1 shares, to acquire the business 
carried on by Mr. Egerton G. Pulford, at Liverpool, and to carry on the 
business of electrical, mechanical and general engineers, manufacturers of 
electricity meters, electrical switches, cut outs, apparatus, machinery. &c. 
The subscribers are Egerton G. Pulford, electrical engineer; J. MacLeod, 
junr., engineer; J. MacLeod; Miss M. C. and Miss M. S. MacLeod: J. 
H. Buyer; D. Higson, and Mrs. E. Pulford. The first directors arc 
Egerton G. Pulford and J. MacLeod, junr. 


SEEBOHM AND DIECKSTAHL (LIMITED).—This company has been 
registered with a capital of £150,000, in £10 shares, to carry on the 
business of electric light and power engineers, manufacturers of and 
dealers in plant, machinery and apparatus for the generation, distribution, 
supply and accumulation of electricity, to construct and maintain rail aud 
tram roade, builders of rolling stock, engines, trolleys, &c., boiler makers, 
mechanical engineers, &c. The firet Directors are J. N. R. Schott 
(Shetheld), E. Sonne (Zürich), A. Balfour (Sheffield), G. S. Watson 
(Sheffield) and H. E. Hollis (Glasgow). 
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WESTMINSTER WORES (LIMITED).—This company was registered on 
Sept. 4 with a capital of £7,500 in £50 shares (20 Deferred) to carry on 
the business of engineers, founders, electricians, cycle, carriage and motor 
builders and dealers, &c. 


GLOBE TELEGRAPH AND TRUST CO. (LIMITED).—The annual return to 
Aug. 11 has been filed. The capital is £5,000,000, in £10 shares 
(250,060 Preference and 250,000 Ordinary), of which 180,042 Preference 
and 180,227 Ordinary have been taken up and the full amount has been 
called and paid. 


GREENWOOD AND BATLEY (LIMITED).—The annual return up to 
July 15 has been filed. The nominal capital is £400,000 in 14,000 
Preference and 26,000 Ordinary shares of £10 each, of which 11,066 
Preference and 18,052 Ordinary have been taken up. £10 per share has 
been called on 6,934 Preference and 12,134 Ordinary, and £3 per share on 
1,466 Preference and 1,252 Ordinary. £73,520 is considered as paid on 
2,666 Preference and 4,666 Ordinary shares. 


CITY NOTES. 


—— 


MEMORANDA.—Bank rate 34 per cent. (since July 13, 1899). Price of 
silver 27,,d. per oz, (Sept. 14). Consols (22 per cent.) 1054—1058 for 
money, 1053—1054 for account; 21 per cent. 101—101} (Sept. 14) 
Stock Exchange Settling Days: Consols, Oct. 4; Stocks and Shares 
Continuation Day, Sept. 27 ; Ticket Day, Sept. 28; Pay Days, Sept. 15 
and 29 ; Mining Share Carry over Day, Sept. 26. 


ACTIEN-GESELLSCHAFT MIX AND GENEST.—The directors report 
that the various departments of the Company's works and the several 
branches were fully oecupied during the first seven months of the current 
year, and the volume of business done exceeded that of the corresponding 
period of the previous year. The London branch is to be converted into a 
limited liability company, and will undertake the manufacture of electrical 
apparatus in this country. The share capital of the parent company is to 
be increased by 1,000,000 marks, and an extraordinary meeting will be held 
on the 31st inst. for the purpose of sanctioning the increase. 


CHALBURN'8 (SHIP) TELEGRAPH CO. (LIMITED).—4Àn interim dividend 
has been declared on the Ordinary abares for the half-year ending Sept. 30 
at the rateof 6 per cent. per annum, in addition to the Preference dividend. 


EDMUNDSON'8 ELECTRICITY CORPORATION (LIMITED).—This company 


notify that the issue of new shares recently offered to existing shareholders | 


has been over-subscribed, and allotment letters have been posted. 


W. T. HENLEY'8 TELEGRAPH WORKS CO. (LIMITED).—Letters of allet- 
ment and regret have been posted for the issue of the Four and a-Half 
per Cent. Preference shares in this company which was, we are informed, 


largely over-subscribed. 


NEW AMERICAN ELECTRICAL COMPANY.—A company, entitled the 
Scott Janney Electric Co., has been incorporated according to the laws of 


New Jersey, with a capital of $30,000,000: for the 


electrical plant and apparatus. 


purpose of manufacturing 
It is said that the new company has been 


organised to enter into competition with the General Electric Co. and the 


Westinghouse Co. 


ROYAL ELECTRIC CO. OF MONTREAL.—A dividend on the 


paid-up 


capital stock of 2 per cent. for the quarter ended Aug. 31 has been declared, 
being at the rate of 8 per cent. per annum, payable Oct. 2. 

STOCK EXCHANGE NOTICE.—The Stock Exchange committee has 
been asked to appoint a special settling day in and to grant a quotation to 
45,000 vendors’ £1 fully paid shares (Nos. 1 to 45,000) of Volenite ( Limited), 

TELEGRAPH MANUFACTURING OO. (LIMITED). — The transfer books of 
the Preference shares of this Company will be closed from 16th to 30th 


inst. inclusive. 


WESTERN UNION TELEGRAPH CO.—The usual quarterly dividend of 


1} per cent. has been declared. The surplus, 
was $208,000 against $108,000 for the same p 


after payment of dividends, 
eriod last year. 


ELECTRIC TRAMWAY AND RAILWAY TRAPFIC RECEIPTS. 


| 


AGGREGATE. 


Deo. weeks 


£ 


£ 
40,269 |+ 5,076 


15,878 ＋ 4,137 


14,798 
18,347 
54,188 
36,336 
68.264 
10,418 

5,229 


237.885 


18,731 
47,721 


2 

No. 

Line | vee i ot 

| 189 | £ | £ 

*B m Tramways. Sept. 9 4,498 . 423) 10 
Blackpool Corporation... „ 7 1,050 + 159| 23 
Blackpool and Fleetwood „ 9 1,335 + 223 10 
Bradford Corporation... „ 10 463 + 75 56 
Brisbane Trams ......... July 26 1,378 + 476, 43 
“Bristol Trams & Oarriage Sept. 8 3,698'+ 255 10 
Buenos Ayres & Belgrano Aug.13 2,019 + 916 32 
City & South London Ry. Sept. 10 886 10 11 
Dover Corporation Tt a O 295 4 49 23 

Dublin United l ee | b 

Glasgow Corporation. „ 9 9,456 + 496 .. 
Liverpool Corporation | „ 2 7,684 +1,383 35 
Liverpool Overhead Rly. Sept.10 1,614 + 86 11 
*Bheffield Tramways.... „ 10 1,683 + 658 36 
*South Staffs. Trams. „ 8. 723'~ 17! 36 

h * Partly electrical. 


I+ 588 


+ 15,008 


| + 5,423 


+ 352,077 


— 69 
MET 


4- 82,706 
+ 280 


'4- 11,996 
.25841 + 1,183 


ELECTRICAL COMPANIES’ SHARE LIST. 


DIVIDEND DUH, 


| January and July .. 


PREVIOUS Price RATE PER 
PRESENT ^n € NAME, WEEK'S PRICE | Wednesday, CENT. 
—— | SHARE. | DEND. SEPT. 6. Sept. 13. YIELDED. 
TELEGRAPHS. £s*8 
£110,910 100 4% |*African Direct Telegraph 4% Mort. Deb. (red) - 100 1.4 | 100 14 3 16 11 
26,000 10 T Amazon Telegraph .... mmm mmm 8 4 3 4 ** 
£195,000 100 5% Do. 5 per Cent. Debentures... = = = = = 85 80 | 85 90 5 11 1 
2875,21 Btock . es ond 6 cman RISE 68 66 | 63 86 5 6 0 
£3,€62,:40| Stock 80% C . 116 116 113 1153 5 410 
2062 740% Stock 18/0 % ee ee eee | 144 15 14} 14* 6 2 0 
275 993 10 8/0 Brazilian Submarine se — 15 164 14} 151 & 11 10 
£75,000 100 5% |" Do. 5 n Cent. Debs. (2nd Series, 1906) —..| 107 111 107 111 4 10 11 
10,000, 000 $100 $12 | Commerotal Cable Capital Stock ~~... — — — 188 191 188 123 é 21l 
£1,366,'41| Stock 4% * Do, 4 per Cent. Debenture Stock = = «= = = 104 106 104 106 815 6 
16,000 10 8/0 Ouba Submarine Ordinary .....« =.. = = = = = = 4 10 9 10 8 0 0 
8, 0 10 10/0 Do. Preference 10 per Cent 184 191 18% 193 5 27 
19,981 à 2/0 Direct Bpanisb:(Ordinary s= =- s= == — = = == = = 4 b 4 5 400 
8,000 5 5/0 Do. 10 per Vent. Cumulative Preference ... 94 103 91 103 115 3 
f 50 4 Do. 4 per Cent. Debentures ........ 1033 1)7% 108% 107% 441 
60 710 20 0 Direct United States Cable 11} t2} 11 12] 5 6 1 
£120,000 100 44% | Direct. West India Cable 44% Reg. Deb. (red) .. 10) 103 100 103 e 
£4,000,000| Stock 65/0 | Baetern Ordinary me =s == — .. — 3 151 156 149 t4 411 6 
£1,795,000| Stock | 34% Do. 8% per Cent. Pref. Stock 99 102 99 102 EU 8 
£1 432,268| Stock 4% |" De. éper Cent. Mort. Der. stock (red.) 116 — 121 116 124 86 7 
250, 10 iy Hastern tension Te 141 1411 141 14} 41411 
£320, Btock 4 De. (per Cent. Debenture Stock 115 — 1i 115 120 8 7 0 
£16,200 100 5% |* De. Sp. o. (Austin. Gov. Sub.) Deb. 1900 (reg.) as 99 103 117 4 
£64,400 100 5% DO SP ee 10) 10% 100 101 417 1 
£17,400 100 5%  j|"Easte:nand B. African 5 p.c. Mor.Deb.,190C(reg.) . 99 108 | 90 108 417 1 | 
,500 100 5% RN 221 10 103 | 10) 103 417 1 
£300,600 100 4% „ Do. 6% Mortgage Debentures, 180 101 104 101 104 8 16 11 
£200,000 35 47 Do. 4% Mautitius Sub. Debs. (red.) 1C2% 1052 102% 105% 815 2 
180,35 10 4.6 Globe Telegraph and Trust — 103 1j 103 111 115 5 
180,042 10 8/0 Do. 6 per Cent. Preference L5 1t4 15 154 317 5 
150,000 10 5/0 Gf, Northern of Copenhagen Sahel, 30 82 89 t2 408 
£89,500 100 44% Halifax & Bermuda Cable 44% lat Mort. Deb. (red). 100 103 100 108 47 6 
17,000 $5 87,6 BADEN i eus A A9 C9 p vkod elo 43 t2 48 52 416 2 
£100,600 100 6% Loudon Platino-Brasilian 6 p. c. Debs., 1904. .... 103 109 108 109 610 1 
£100,000 100 * Pacific & European Tel. 4% Guar. Debs.(red) m... 103 106 108 16 816 6 
11,689 8 8,0 INDIEN. ias ²˙ A v Vo Oui qi dip Qu . 7 8 7 8 5 0 0 
8,881 [4100 Cent. 6% Submarine Cables Trudtt:t᷑ —----.... 130 135 130 135 49 7 
15,609 10 — West African Telegraph m = = = = = = = = = ~ x sb | 2h 33 493 
£200,000 190 5X “ Do. bperCent. Debentures (red. 98 101 99 102 418 0 
80, 24 on West Coast of America «44 ^ 1 t 1 — 
£1£0,000 100 4% „ Do. 4 per Cent. Debentures = = = = = =.. 191 104 101 104 8 16 11 
, 88,921 10 2/6 West India and Panama. 14 18 14 1g a 
34 663 10 6,0 Do. Oper Cent. 1st Preference... ... — 104 10} 104 104 5 11 6 
4,609 10 6/0 Do. Oper Cent. 2nd Preference ...... 84 94 83 94 66 3 
£80 000 140 b * Do. ö per Cent. Debentures m.. ~ = ~. 103 106 101 107 414 1 
£389,731 Btock - Western & Brazilian 47 Debenture S lock 164 107 104 107 815 0 
100 6z “Western Union 6 per Cent Sterling Londs (red.) 93 103 98 108 516 6 


£168,100 


June and December.. 


Feb., May, Aug., Nov 


Mar., June, Oct., Det 
June and December 
Jan., Apr., July, Oct. 


| Februsry and Augr st 
| April and October . 


January and July 


| Jan. Apr., July, Oct 
| June and December.. 


Jan., Apr., July, Oct. 


" " 
May and November 
Jan., Apr., July, Oci. 
February & August 
January and July — 

n n 

"n "n 


| February & August 
| May an 


November 
Jan., Apr., July, Ost. 


J anuary and July 


May and November 
March & September 
June and December 
April and October 


December and July. 
March & September 


January and July 
May and November 


J anuary and Juy ot 
June aud December 
March & Septemt er 


| BUSINESS DONE 
DURING WEEK 
ENDING SEPT, 13. 


Highest 


Lowest 


— 
Fetten 
La 
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PRESENT | AMOUNT | LAST | 


ELECTRICAL COMPANIES’ SHARE LIST. 


Ww 


AMOUNT | _ OF DIVI- NAME. 
| SHARE. | DEND. 
| TELEPHONES, 
44 000 £5 3,0 Chill Telephone (fully paid) )))! 
224 850 108, | 1d Consolidated TelephoneConst.& Manufacturing . 
71,000 1 à Monte Video Telephone Ord. m 2... . ==.. = 
.4,000 1 m DO. 6x FPrefenes PHP PC ES 
15, 10 6 Do. 6 per Cent. Cumulative Ist Pre 
15,000 10 6/0 Do. Cumulative 2nd Pre 
250,000 6 2/6 Do. 6% Non-Cumulative 8rd Pref æ = = = 
1,323,471 Btock "nx * Do. Debenture Stock 84% (red.) 
1 1.504 1 [8 | Oriental — -— — — —À — ——— oe oe —ů— — oe oe ae me 
8.000 5 6/0 | United River Plate 44 
£179 947 | Stock 5% * Do. 6 per Cent. Debenture Btock(red.) m=.. 
ELECTRICITY SUPPLY COMPANIES, 
100.000 1 E Bl'ckh'th & Gr'nw'ch D'st'ct Elec. Lt.Ord.t16s pd.) 
3,000 10 7/93 | Bournemouth and Poole Electricity SupplyOrd .. 
6,000 10 4/6 Do. 44 per Cent. Cumulative Pref. ... 
19,661 5 5/6 Brompton & Kensington Electricity Supply Ord .. 
12,000 5 8/6 Do. 7 per Cent. Preference =- ...... 
20,000 b e Calcutta Elec. Supply Ordinary (£4 pald) 
37,000 5 4/0 Charing Cross & Strand Electricity Supply Corp. .. 
20,000 5 278 Doi 4j per Cent. Preference m.s =~ ==- 
£34,000 i 2/6 Chelsea Electricity HE 8 „ 
£100,000 Btock 44% Do. 44% Debenture BOON (MED ue oes 
81.200, 000 $1,000 5% ChicagoE Peg erai Hh v er Ad t Bonds(red). . 
60,000 10 7/0 City of London Elec. Lighting Ord- 
49,000 10 6% Do; OF Camuletve Pre, |. a oes m mm 6m im 
£400,000 Btock 5% * Do. 6% Debenture Stock (red.) ....... 
40,000 10 2 County of London & Brush Prov. Ord.. m.. =... 
20,000 10 6/0 De. OX ative Preference ...,. .. - 
£200,000 | Stock 7/8 Do. 4}% Deb.StockCerts. 30% to be pd.) red. 
15,000 5 10 Kensington and Knightsbridge urd. m ===.. 
10,000 5 6 Do. 6% Ist Pref eee ce vo oo ma — = = = — — — & 
110,000 8 in London Electric Supply Ordinary m = = = = — = 
48,050 5 8/0 Do, 0% Preference .. 
100,000 Stock 47 Do. 4% ist Mort, Deb. <a 
62.500 10 570 Metropolitan Elec. Supply Ord. (Nos. 1 to 62,500) 
22,500 10 1/7} Do. (Nos. 62,501 to 85,000) .................. 
£220,000 steck 432 Do. 43 Deb. Stock First Mortgage 
6,452 10 6/0 | Notting Hill Electric ( Gu een ch sec 
10,000 b 5% | Oxford Electric Ordinary. o eoe eo enne 
300,000 1 8% Rand Electric um wt pi a CCC 
£130,070 | Btock bz River Plate El. Lt.&Tr'ct'n, Ltd.,6%1st Mor. Deb. 
150,000 $100 $2 Royal Electric Company of Montreal Shares 
123,200 100 44% |* Do. 44% let Mort. Debs. .-——— s 
81,980 ^ 50 Bt. James and Pall Mall Electric Ordinary .. 
9,000 $ 8/6 Do. 7 per Cent. Preferen e 
65,000 5 by South London Electric Supply Ordinary (£4 paid). 
79,900 5 5/0 Westminster Electric Supply Ordinary ____. 
ELECTRIC MANUFACTURING, &o., COMPANIES. 
125,000 1 Z Aron Electricity Meter 6 per Cent. Cum. Pref. ~ = 
40,000 5 5/0 British Insulated Wire Ordinary .......... ..... 
27,500 5 3/0 Do. do. . = 
90, 000 1 1/2 Brush Electrical Angineermn g 
90,C00 3 1 Do. € per Cent. Pref. Non-Cumvlative 2... 
£125 000 Bbock " De. p. c. Perpstual D>benture stock 
£50,C00 Btock 43% |" Do. 2na Debenture Stock (red)) 
£20,000 5 10/0 Callender's Cable Construction Ordinary ....... * 
20,000 5 2 Do. 6 per Cent. Cumulative Preference 
£90,000 | Stock 44% Do. 44% ist Mort. Deb, ar 
300,C00 1 did. Castner-Kellner Alkali Co. (fully pad 
63,000 1 1/4$ | Chadburn's Ship Telegraph Ordinary .......... 
£0,000 1 71d Do. 6 per Cent. Cumulative Pre. . 
82,098 8 9/11 | Crompton and Co. (Nos. 1 to 32,0983) =s... 
100000 | 100 bx |* Do. 57 First Mort. Deb. (red.) -— 227) 
60,000 1 o Davis and Timmins 6 per cent. Cum. Pref......... 
99,261 5 1/93 | Maison and Swan United (“A“ Shares) (£3 paid) 
17 189 b 2/9] Do. (£5 paid) = =.= sæ .—...... EE eda 
£30,100 | Stock 4% Do. 4% Mortgage Debenture Stock (red.) 
17, ‘fs 5/111 | Edmundson s Electric.CorporationOrd (fully pd) 
112 100 2 1/2} | Electric Construction Co. (Limited): 
4 2/93 Do. 7 per Cent. Cumulative Fre. 
182,500 | Stock 42 Do. 4% First Mortgage Deb. (red.) 
91,195 1 Sh Eimore's Patent Me x 3 —— 
15,000 10 8/0 Henley's Telegraph Works Ordinary m == = = =.. . 
3,000 10 9 4 Do. r Cent, Freferen see 
£50,000 | Stoch tà Do. 43% 1 Debentare Stock (red.) 
52,000 10 [1 India Rubber, Gutta Percha, &c., Works m =.. 
802 000 100 4 Do. ny, Seen Mortgage Debentures (red.) 
41,950 11 1% | Telegraph Construction and Maintenance ..... 
£150 t00 | = 100 4% Do. 4 Cent. Deb. Bonds, 19099. 
£20,000 5 4/58 Do. Manufacturing Ordinary ....... T 
20,000 | 5 2/9 P Prok -sasssa aani aaia mee 
£20,000 | 6 5/0 | Willans and Robinson Ordinary —— — - . —.. 
430,000 5 8/0 Do. 6% Cumulative Preference .....W.... 
£10C000 | Steck 44% Do. 44% Firat Mort: Devas a o mi cim cere oes 
| ELECTRIC RAILWAYS, TRAMWAYS, &o. 
12,000 | 10 6/0 Blackpool and Fleetwood Tramway 
167,902 | 100 rx Brisbane Tramway 57 Debs. ....- <.. - cscs ass 
50,000 10 Ta Bristol Tramways and Carriage 073. .. 
25,000 | 10 sis Do, Oum. Pret. GES paid) «ons oa mm maniac’ 
£100 0CO Stock 47 R 53x keic'e e bux nto vii io din di es 
80,000 | 10 12/ British Electric Traction Ordinary ........—-.—- 
10, 900 10 6/0 Do, 6% Cum. Pref. (Nos. 30,001 to 40,000) 
20.000 | 10 5/4} Do. do. (Nos. 40,000 to 60,000) 2... 
2200,00 | Stock bz Do. BA Porpi DGb, aou o: vam a m wie - 
40,000 b t Buenos Ayres & Belgrano 6%Cum.Pref.(£4 paid) 
27,500 | 5 Do. do, do. (fully paid) 
265,85 Stock 57 Do. do. CC 
43 b, 250 lu 8/0 Central London Ordinarrr ------.. 
178,808 | 10 244, Do. — c oc —— — m 2 — 
4630. 000 Stock 23 City and South London Railway Con, Ordy. =~- | 
$2,600 10 9 Do. Ordinary (Nos. 1 to 22,500) (fully paid) .. 
$7,000 10 z Lo. do. (Nos. 22,501 to 60,000) (£3 10s. pd) 
15 060 10 | B Do. 6% Perpetua: Preference (1891) L.. 
20,000 = EZ Do. do. 1 
187% Stock 4 bv. 4% Perpetua: Debentur Ll. 
20,000 10 74% a o. ramways Ordinary eee | 
10,000 10 0 3500 ⁵„„M ... 
£500,000 Stock 447 , a aim e a 
87,53. 10 | 29% Liverpco) Gverhead sai way Ordinary m ==- .. 
10, 00 10 0 bo. 5% Freier no —  —— — ae = om 4 = oe ae ae — 
125,000 | Stock 42, Do. 4% Debenture ~ as — 22 A aw ow ae 
24,000 | 5 New General 1ractton Ordinary — — 
80,000 6 6/0 Do. 6% Cumulative Pre 
20,000 10 E/10 Do. 57; Cum. Pret, — — A— — ¶— Q4 — oe ee — 
540,000 Stock | 8% | Waterloo and City Ordinary // 


PREVIOUS Price 
EEK'S PRIOR Wednesday, 
SEPT. 6 Sept. 13. 
y: 8 1 3 
i i 4 
BINE 
5 t t 
13 " 13 14 
18 14 18 14 
5} 53 61 64 
£9 102 99 102 
1 1 1 1 
43 5} 43 5} 
104 107 104 107 
i 1 4 
13 133 13 18 
10 11 10 11 
8 9 8 9 
9 10 9 10 
6 6 6 e 
D 11 10 p^ 
6 
7à 8 71 8} 
118 115 118 115 
105 115 105 115 
11 13 11 12 
12 13 1 13 
115 139 125 180 
11 11 ll 11} 
133 14 133 14 
82 8j 82 85 
12 18 12 i 
1 * 1 11 
8 4 4 
2 WEN. d 6} 
106 107 105 107 
15 16 143 154 
11 163 14 15 
117 119 117 119 
15 16 15 16 
ei " "1 " 
4 
85 60 85 90 
160 180 160 180 
105 107 105 107 
164 174 163 17% 
4 lo E lu 
34 44 34 44 
153 164 15 16 
i 1 i 
11 12 11 12 
6} 61 61 tł 
14 id 1g 24 
T T 2à 24 
1(8 112 103 112 
101 174 101 104 
13 141 13}  14j 
51 6 6! 6 
112 115 112 115 
1 1} 1 ił 
1 14 1 14 
1 11 1 lj 
8! 4 8} 4 
100 1.8 10) 103 
i j i i 
2 24 2 m 
4 b 4 5 
95 97 95 97 
5 I4 5 54 
24 is 23 24 
3 34 8 öt 
102 105 1(2 105 
i 
110 113 110 113 
21 22 21 22 
102 106 102 103 
85 42 87 41 
103 106 103 106 
9] 91 H 91 
5i 64 6 
104 11 10$ 11 
7 7 7 74 
108 108 106 108 
19 2. 19 21 
107 102 17 109 
25 21 23 24 
2 28 28 2] 
118 1109 118 119 
174 183 17 183 
11 144 18 144 
127 130 127 130 
ET] 48 44 49 
51 54 5k 53 
168 111 108 111 
104 107 10} 107 
65 67 65 67 
6} 63 6} 6} 
23 Bà žė Bh 
14 15 14 15 
13 14} 13} 14} 
132 184 132 134 
234 — 24] 233 — 244 
165 106 154 16 
1144 1153 1141 1151 
8 84 A 845 
13}  18j 13 13} 
104 106 104 196 
81 43 81 43 
6 bà b 5k 
14 15 14 15 
104 11 10$ 11 
101 104 100 104 
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Inquiry at the Dover telephone exchange has elicited the 
information that the newspaper rumours regarding an alleged 
interference with the telephones, by the wireless telegraph 
apparatus at Dover Town Hall, are considerably exaggerated. 
The facts of the case are as follows: A temporary call office 
with & metallic circuit having been erected at the reception 
room near the wireless telegraph installation, and the wires 
leading to this call office passing within 10 yards of the Marconi 
wire from the mast on the Town Hall, induction effects during 
the transmission of wireless messages were naturally audible 
at the temporary call office ; but it would appear that these were 
not detected in any part of the permanent telephone system at 
Dover. We understand that a similar experience was observed at 
Adelaide, South Australia, where Sir CHARLES Topp and Prof. 
Brace have been making experiments in Marconi apparatus 
between Henley Beach and the Observatory, and some of the 
signals were clearly audible on a telephone wire in ordinary 
use between the Post Office and Henley Beach. These 
observations have a considerable practical interest, for if an 
earthed telephone circuit can be employed as a receiver for 
transmissions over useful distances, the coherer and its 
sluggish decoherer can be done away with, and a much more 
rapid rate of signalling be obtained. Metallic circuits would 
sufficiently protect the regular telephone service from 
disturbance. 


PRICE SIXPENCE “ZR 
Abroad, 8d., or 16 cents, or 80/r., or unf 


Ax enormous amount of ingenuity has been expended on 
devising new patterns of meters, in some cases to avoid 
interference with patent rights, and in others to cheapen the 
manufacture of this costly but necessary instrument. It is 
surprising, therefore, that, so late in the history of electric 
lighting, a new meter of extreme simplicity should have been 
produced, based on the principle of an instrument that has 
existed for years, but a principle that no one, we believe, has 
hitherto thought of applying to an integrating meter. 
M. Macunna’s meter, described on another page of this 
issue, has been suggested by the ballistic galvanometer. 
The moving magnet needle is replaced by a coil of high 
resistance, shunted across the two mains, and the fixed coil 
is energised by the current going to the consumer’s circuit. 
As soon, however, as the moving coil leaves its initial posi- 
tion, its circuit is interrupted, and it, therefore, merely 
receives an impulse proportional to the watts supplied, and 
these impulses are integrated by the counting mechanism. 
The idea seems a promising one, and it remains only to be 
seen whether the test of time will fulfil the inventor's 
anticipations. 

— 

Ix order to supply a cheap telephone service to subscribers 
who make little use of their instruments, party lines have 
been used to some extent, especially in Paris and the United 
States. These lines are shared by two or more subscribers, 
who each have their own telephone. In some small towns in 
the United States the system of calling is simply by giving 
a different number of rings for different subscribers. In other 
instances, polarised bells are used, which will only respond to 
currents in one direction, bells which will respond only to 
alternating or only to continuous currents, and so on. It is also 
customary on the better class of these systems to add indicators 
on all the instruments, so that it can be seen when the line is 
engaged, and sometimes these are combined with disconnecting 
devices, so that one subscriber cannot intrude upon the 


conversation of another. 
a) 


A NUMBER of companies in the smaller towns of the United 
States, affiliated to the Bell Company, are putting in party 
line systems with eight subscribers on each pair of metallic 
wires. For talking, the complete metallic circuit is, of 
course, employed; but for ringing purposes, one wire and earth 
is used at four stations, and the other wire and earth on the 
other four. The subscribers’ bells are polarised, and so 
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connected that a current in one direction sent from the 
exchange over one wire will only ring two subscribers’ bells, 
and will not affect the other two on the same wire. Thus, 
theoretically, two distinct rings would suffice, but, asa matter 
of fact, a code of eight different rings is employed, a different 
call for each subscriber. This selective system of calling 
necessitates special generator arrangements in the exchange 
and additional ringing keys. In this particular case no device 
is used for disconnecting the other seven subscribers when 
the eighth is using the line—so that any other subscriber may 
cut into the conversation at any time. 


— o 


Even with this saving, it is doubtful whether the party line 
system has much advantage over the ordinary system with a 
separate line for each subscriber, unless the lines in question 
extend very great distances from the exchange. If the 
automatic disconnecting arrangements and indicators on 
subscribers’ instruments are used, and also a proper selective 
system of ringing, the cost must be considerable. If, on the 
other hand, there is no device to prevent cutting in, there ig, 
in addition to the impossibility of obtaining privacy, an 
uncertainty with regard to the ring-off signals. Yet we 
should not be surprised if, notwithstanding these drawbacks, 
the present clamour for cheap telephony is responsible for a 
trial of the party line system in this country in the near future. 


—— Gc 


Lord Kelvin.—Lord Kelvin has accepted the invitation to 
stand as the Unionist candidate for the Lord-Rectorship of 
Glasgow University. 


Cable Interruptions and Repairs :— 
Date of Interruption. 
Latakia—Cyprus.................. June 21, 1899 ... 
Jamaica— Colon July 1, 1899 
Bolama and Bissao (communi- 
cation wic July 28, 1899 Sept. 19, 1899 
Sheik Seyd —Perim............... Sept. 3, 1899 Sept. 17, 1899 
Institution of Electrical Engineers.— Professor Silvanus P. 
Thompson, F. R. S., President, and Professor W. E. Ayrton, 
F. R. S., Past President, having been invited to take part in 
the Volta celebrations at Como, have been chosen by the 
Council to represent the Institution as delegates on this 
occasion. 


A Troublesome Trolley.—On Thuraday afternoon last week 
a trolley of an electric car on the Dublin-Clontarf line left 
the wire after passing under the railway bridge in Amiens- 
street. After futile efforts on the part of the conductor to 
replace the trolley on the wire, the car had to be pushed by 
another car to a convenient stopping place some way off, 
where the defect was remedied. 


Series-Parallel Controller Patents in America.—The General 
Electric Co. of the United States has obtained preliminary 
injunctions against the Cleveland, Berea, Elyria and Oberlin 
Street Railway Co. and the Lorain Street Railway Co. for 
infringing the Condict series-parallel controller patents. The 
infringing apparatus is to be removed forthwith from the cars 
of the above-mentioned companies. 


Proposed Telephone Extensions in France.—A very large 
extension of the trunk telephone system will probably take 
place in France. In reply to & proposal of the Administration 
of Posts and Telegraphs, 80 of the 86 departments have 
expressed themselves in favour of telephonic connection 
between one another and Paris. £1,200,000 is the sum 
spoken of to be spent on new lines. 


Sir W. H. Preece. —The freedom of the borough of Carnarvon 


was conferred on Sir William Preece yesterday. The presenta- 
tion was in the form of a silver casket containing the scroll 


Date of Repair. 
Sept. 13, 1899 
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and copy of the resolution on vellum. Sir William, as our 
readers know, is a native of Carnarvon, and he is the first 
freeman of the ancient borough, whose charter of incorporation 
dates back to September, 1286. A public banquet followed 
the presentation. 


Electrical Treatment of Lupus.—It is reported that Prof. 
Finsen's Institute in Copenhagen, for the treatment of lupus 
and other diseases, has effected some very successful cures. 
The Institute was recently visited by the Princess of Wales, 
the King of Greece and several Russian princes, who are in 
Denmark at the moment, and it is stated that the Princess 
of Wales expressed a wish that the medical profession in 
England would interest themselves in this method of electrical 
treatment. 


Post Office Telephone Conduits.— The Postmaster-General 
is already taking advantage of the powers conferred by the 
Telegraph (Telephonic) Communication Act, 1899, with a 
view to the laying, as a preliminary, of conduits for the 
accommodation of telephone cables in the metropolis. As an 
instance, it may be mentioned that on Wednesday the St. 
Pancras Vestry decided to consent to the laying, in addition to 
various cast-iron pipes, of several conduits containing five or 
six 8lin. ducts, and the building of manholes in different 
thoroughfares, by the superintending engineer of the Post 
Office. 


Borough Polytechnic Institute. — Classes in the physics 
department of this institute in S. E. London will be opened for 
the first time on September 25th, under the direction of Mr. 
John Henderson, D.Sc. Courses of lectures and laboratory 
work in technical physics and in elementary (advanced and 
honours) magnetism and electricity have been arranged. In 
the chemistry department, classes reopen under the direction 
of Mr. F. Mollwo Perkin, Ph.D., on September 25th. A 
prospectus dealing with the courses in engineering, trade and 
other classes can be obtained of the principal (Mr. C. T. 
Millis). 


Dangers of Electric Traction. —The German Tramway and 
Light Railway Companies’ Association published, at its recent 
annual meeting at Elberfeld, the results of the circulation of 
a letter among its members, enquiring for statistics as to the 
dangers attending the operation of electric tramways. From 
the replies received, it appears that the number of accidents has 
greatly diminished of late, especially in the case of adults, and 
that the danger of accident has been greatly exaggerated. 
The diminution in the number of accidents has been attri- 
buted to the public getting accustomed to this means of 
locomotion. Forty per cent. of the accidents have been due to 
attempts to enter and leave cars in motion. Herr Rohl, 
general manager of the Hamburg Tramways Co., is the presi- 
dent of the Association, which represents 93 tramway 
companies, corresponding to 129 lines. 


The Berlin Motor-Car Exhibition.—A short technical account 
of the International Motor- Car Exhibition in Berlin is given 
in the Elektrotechnischer Anzeiger. We referred to the opening 
of the exhibition in a recent issue. Although benzine motors 
are still in the majority there was a good show of electrically 
driven carriages,—coupés, victorias, phaetons and dog-carts, 
alternating with carts and vans. A combined electric 
and benzine motor-car was also on view, and an electrically 
propelled tricycle. Most of the carriages are strongly built, 
but yet the spaces for the accumulators and various pieces of 
apparatus are so well arranged that, except in the cases of 
carts for heavy loads, the whole does not present a 
clumsy appearance, The cells are invariably of ebonite, 
and usually placed under the seats, or in a separate box 
behind, and less often in a box suspended beneath as on 
the London motor-cabs. Series motors are the rule. In 
most cases one is deemed sufficient, driving the rear 
wheels of the carriage; some motor-cars, however, were 
fitted with two motors, one on each of the front wheels, and 
an omnibus was exhibited with a motor for each wheel. 
The smaller carriages have spur gearing, chain gearing 
being employed chiefly for the larger ones. The gear ratio is 
usually 1:10 or 15, and occasionally down to 1:20. 
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Regulation of speed is usually effected by changing the 
arrangement of the groups of cells in series and parallel. 
Forty is a number of cells frequently employed, and these are 
divided into four groups, connected in parallel at the first 
notch of the controller, 2 in parallel and 2 in series at the 
second notch, and all in series at the third. A fourth speed 
can be attained by switching the two sides of the field magnets 
in parallel. Series-parallel controllers connected to the two 
armature windings and field coils of a single mctor, as employed 
in the London cabs, are not mentioned in our contemporary's 
article; perhaps there are none at the exhibition. Some of 
the carriages are provided with one voltmeter and ammeter 
both for charge and discharge, and a minimum cut-out for the 
charging circuit. Besides a short-circuiting brake, all have 
either shoe or band-brakes worked by the foot. Ball bearings 
are always employed, and solid or pneumatic rubber tyres. Steel 
tubes are used to a considerable extent both for the frames 
and for the spokes, for the latter also wood and, less 
frequently, steel wire as on bicycles. 


A Difficult Piece of Track Conversion.—There is now in 
course of construction, on a section of Broadway, New York 
City, an open conduit track, the work on which our United 
States contemporaries consider to be about as difficult an under- 
taking of its kind, outside of switches and crossings, as can be 
imagined. The Metropolitan Street Railway Co. has had in 
use for a year and a-half on this section its standard under- 
ground trolley track with control conduit and slot. The Third 
Avenue Railway possesses a right of way through the same 
street. To operate the latter company’s line electrically and 
by the independent power system of the latter company, a 
separate pair of power rails in & separate conduit are 
needed. The existing conduit is, therefore, being pushed 
over to one side to give room for the other conduit beside 
it between the track rails. The difficulties are intro- 
duced by the fact that the track is being kept in service for 
the Amsterdam Avenue cars, with a headway of about two 
minutes, and the conductor rails must, therefore, be kept 
* alive" throughout the progress of the work. The line 
runs all night, so that there is no opportunity to work while 
it is shut down. The change is accomplished as follows: 
The pavement is first removed, and the heavy concrete 
foundation and conduit wall is broken up and removed piece 
by piece from around the yokes and live conductor rails, the 
track being shored up meanwhile to carry the heavy double 
truck cars which constantly run over it. Temporary wooden 
yokes are then inserted to maintain the gauge of the track 
rails, and the old yokes are loosened from them and pushed 
to one side, carrying with them the old slot rails, insulators 
and conductor rails. The conductor rails are then removed in 
single rail lengths, and the free ends are fitted with 
outwardly flaring slippers to prevent the shoes on the ploughs 
of the cars from being carried away, the cars being allowed 
to drift through this open section. The old yokes are 
promptly removed and replaced by new ones fitted with 
apertures for the two conduits symmetrically placed between 
the track rails, The track as completed has only one pair of 
tramrails carrying the cars of both lines. The ploughs of one 
company go into one conduit to one side of the track centre, 
and those of the other company into the other conduit. The 
work is constantly attended by shocks, short circuits and 
violent arcs, but the men become accustomed to these features 
and do not seem to mind them. 


The Direct Measurement of High Electrical Pressures.— An 
interesting editorial article, dealing with the question of the 
measurement of high pressures used for testing purposes, 
appeared in a recent issue of the Electrical World of 
New York. Pressures of over 40,000 or 50,000 volts are 
commonly employed nowadays for testing, and although an 
electrostatic voltmeter or electrometer might at first sight 
appear the most suitable instrument for measuring them, the 
sparking distance of these pressures in air is so great (roughly 
lin. per thousand volts) that the parts of the instrument would 
have to be widely separated and its dimensions would become 
unwieldy. The large “creeping distance of such voltages 
is also so great that it becomes difficult to insulate the parts 
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of opposite polarity. Insertion, between the vanes, of solid 
materials with high dielectric strength has been tried, but the 
joints have formed a weak feature. Prof. Elihu Thomson 
has recently patented a quadrant electrometer in an exceed- 
ingly high vacuum. To place the low voltage instrument 
across the primary of the step-up testing transformer, intro- 
duces errors if (as in the case of cables) the apparatus to be 
tested has a large capacity or self-induction. These errors 
can be avoided by employing a step-down voltmeter trans- 
former, the high pressure side of which is connected directly 
to the voltage to be measured, and the low pressure side to a 
voltmeter. Owing to the high degree of insulation necessary, 
however, such an instrument, our contemporary states, is 
almost as costly as the larger testing transformer itself. An 
electromagnetic voltmeter, in series with sufticient resistance, 
can be directly connected across the high voltage terminals ; 
but this involves a very costly resistance, great waste of 
energy therein, and possible electrostatic difficulties between 
the various parts of the instrument. However, for use with a 
80 kilowatt 100,000 volt transformer, built for the Cataract Con- : 
struction Co. at Niagara Falls, a voltmeter and two indicating ~- 
wattmeters are fitted in this way, and an ammeter is also 
inserted directly in the high pressure line. In this case the 
resistance in series with the voltmeter and wattmeter shunt 
coils is 1,300,000 ohms and it dissipates more than 5 kilo- 
watts. The length of German silver wire in this resistance 
is about 40 miles. Still another method is to wind a few turns 
of wire on the core of the testing transformer itself and 
connect this coil to a voltmeter. This has been done by the 
Westinghouse Co. in tests up to 200,000 volts. The employ- 
ment of a capacity instead of a resistance as a multiplier ” 
has also been suggested from time to time, and Prof. S. J. 
Barnett employed it for experiments on electrification and 
surface tension last year. 


The Northallerton Electric Supply Station.— A very small 
public electric supply station was opened at Northallerton on 
the llth inst. The chief points of interest about it are 
the extremely small size and capital expenditure for an 
electricity works undertaking public supply, and, secondly, the 
use of aluminium for the overhead mains for the network. 
The question of starting supply works in Northallerton was 
mooted just a year ago, when Mr. J. E. Hutton, managing 
director of the Northallerton Electric Light and Power Co., 
approached a few of the largest shopkeepers and others, 
and suggested a private supply of electricity. The idea 
was thought a good one, and the conclusion was come 
to that there would be a field for a general supply 
undertaking. Northallerton is a town of 5,000 inhabitants, 
and although it is chiefly known as a large railway 
centre, there are a number of well-to-do shops and private 
houses, besides a prison, court house, &c. After much discus- 
siion with the Urban District Council, a working agreement was 
drawn up, and three months ago the first orders for plant were 
placed. The system is a two-wire overhead bare conductor one, 
at 220 volts. As the demand could only be very limited in 
the most favourable circumstances, it was deemed best to 
keep the initial cost as low as possible, rather than strive 
after extreme economy in working, with the result that only 
£1,500 has been spent, including the sums paid for land, 
buildings, plant and mains. At present only one engine and 
boiler are in position. The engine is a Robey undertype 
single cylinder of 12 nominal R. ., giving about 40 B. p. on 
the brake, and the boiler is of the locomotive type. This 
engine is belted to a Crompton shunt wound dynamo giving 
80 amperes at 800 volts. Another dynamo of the same make 
is on order and also a Robey compound undertype engine. 
A small battery of 115 five plate Chloride R type 
cells acts as a regulator and takes the small day and all- 
night loads. The switchboard is of the simplest design and 
has been supplied by the General Electric Co. Besides 
about 600 incandescent lamps connected, there are four 
10-ampere public arc lamps connected to the mains, and an 
extension of the public lighting is hoped for. As already 
mentioned, the network is of pure aluminium, the wires 
being carried overhead on tall, ornamental steel poles 21ft. 
above the pavements. It has been calculated that the actual 
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outlay on the metal has been 10 per cent. less than copper 
would have cost, while something has been saved on the erec- 
tion owing to the smaller weight of the aluminium. Jointing 
has been effected by threading the ends of the cable and 
screwing them into sockets. About five miles of mains have 
been erected. As there is considerable dissatisfaction with the 
gas in the district, and its price is about 3s. 4d. per thousand, 
the electric company have a good prospect before them, and 
have fixed the price at 6d. for lighting and 4d. for power. 
The power load will shortly be represented by two motors. 
All the work, including the wiring (which is on the British 
Insulated Wire Co.’s twin wire system) has been carried out by 
the Northallerton Electric Light and Power Co.’s own men, 
under the supervision and to the designs of Mr. Hutton 
himself, whom also we desire to thank for supplying us with 
the above particulars. | 


Serious Accident at the Manchester Supply Station.—At 
about six o'clock on Tuesday evening a most unfortunate and 
disastrous accident occurred atthe Manchester Corporation cen- 
tral station. The belt of one of the twelve 400 H. p. Galloway- 
}.dison-Hopkinson sets broke, and carried away the governor. 
The engines are compound condensing, running at & speed 
of about 80 revolutions per minute. They drive the 
dynamos through leather belts, the drive being shortened 
by means of jockey pulleys. Ten sets were running at the 
time of the accident, none of which were overloaded. 
As soon as the belt was seen to break, the dynamo was 
switched off, the steam shut off at the stop valve, and the 
vacuum broken. But before the steam could be shut off the 
broken portion of the belt carried away the governor in its 
entirety, and the engine, having full steam without any load, 
immediately raced, and attained a very high speed. imul- 
taneously with the shutting off of steam, the stress on the 
fly-wheel caused it to burst, and in so doing wrecked the engine 
next to it, the fly-wheel of which was in the same plane as that 
of the one which burst. Fragments were thrown to con- 
siderable distances, and owing to the strength of the walls 
of the building, some of these pieces glanced off and damaged 
plant situated at some distance on either side. Thus 
the injury to the plant extended far beyond what might 
have been expected to be the line of flight. Consider- 
able damage was done to the building itself, especially to 
the roof. The two engines and their dynamos, together 
with the jockey pulleys, were completely wrecked. The 
engines were fitted with automatic knock-off, for excess speed, 
but owing to the carrying away of the governor this was of 
no avail. The supply was completely interrupted on account 
of the steam and water pipes being disabled. The steam arrange- 
ments are in complete duplicate, but the steam connections 
to the engines were smashed, so that both were discharging 
live steam through a 7in. pipe. The condensing water range, 
which comprises a 2Hin. cast-iron pipe, not in duplicate, had 
a triangular hole of about 4in. knocked in it, and a length 
of about 10ft. was completely shattered, although the pieces 
held together. Three of the engines only were arranged 
to work with atmospheric exhaust if required, and even 
this exhaust pipe was smashed so as not to be avail- 
able. The steam connections to the engines were quickly 
re-established with the help of blank flanges, but the supply 
could not be restored owing to the impossibility of running the 
engines non-condensing. It was therefore necessary to repair 
in some manner the condensing water- pipe. The means 
adopted are interesting. As already stated, the damaged pipe 
was a cast-iron one some 20in. in diameter. Asbestos 
millboard was first laid over the hole, and over the worst 
cracks. This was then bound round with the tape used for 
insulating electrical joints, then with canvas, and finally 
with yarn. The whole pipe and its wrappings was then 
entirely surroundcd with a wooden box having its ends cut 
to fit round the pipe. This box was then completely filled 
with the bitumen used in laying cables on the solid“ system. 
On turning on the water it was found that the means adopted 
were successful, and although the pipe leaked to a substantial 
extent, it was quite usable. The supply was re-established 
at 4:15 a.m. on the following morning, after having been 
interrupted over 10 hours, Happily only two men,. the 


driver and greaser, were injured, and these only by receiving 
Serious bruises. Much inconvenience was caused in the 
town by the stoppage of the supply, but Mr. Wordingham 
and his staff are none the less to be congratulated on the 
promptness and ingenuity they displayed in making their 
temporary repairs under what must have been most trying 
conditions. 


The American Association for the Advancement of Science. 
—The annual meeting of this Association was held at 
Columbia from August 21st to 26th, under the presidency of 
Dr. Edward Orton. There were several papers of electrical 
interest, first among which we may mention the vice- 
presidential address of Prof. Elihu Thomson, on The Field 
of Experimental Research,” an abstract of which we give in 
another column. Prof. F. C. Caldwell, of the Ohio State Univer. 
sity, exhibited an ingenious cardboard model for demonstrating 
the varying currents in the different conductors of a rotatory 
converter. Mr. L. J. Briggs, of the United States Depart- 
ment of Agriculture, described a condenser of adjustable 
capacity. It consists of brass and mica sheets, the former 
having a curved form so as to present an open structure when 
the condenser is assembled. The capacity can, therefore, be 
varied by compressing or releasing the system of plates. Prof. 
R. A. Fessenden, of the Western University of Pennsylvania, 
exhibited some curves showing the current and voltage in the 
magnetically blown alternate current arc. The magnetic field 
makes the current wave flat topped and increases the efficiency. 
He also exhibited curves of voltage and current taken between 
the different points in an aluminium cell, and explained that 
the well-known polarisation effects are due to the formation of 
Al,O,. Prof. Fessenden further contributed a long theoretical 
Paper on The Nature of Electricity and Magnetism and a 
Determination of the Density and Elasticity of the Ether.” 
A method of producing anesthesia, by the application of an 
alternate current, was described by Dr. E. W. Scripture, of 
Yale. A true alternate current of about 5,000 complete 
periods per second frequency is made to traverse the nerve, and 
cuts off all sensory communication with this nerve. Prof. 
Clarence A. Skinner, of the University of Nebraska, described 
some observations of the fall of potential at the anode in a 
Geissler tube. The tube experimented with was cylindrical, had 
disc electrodes, and contained nitrogen gas at from 3mm. to 
6mm. pressure. A constant current was passed through it from 
a storage battery of 600 cells. The difference of potential was 
measured between the anode and a movable platinum wire. 
The experimenter found that within the immediate neighbour- 
hood of the anode the gas was a perfect conductor, and the 
potential gradient zero. This space extended about 2mm. 
from the anode, but its extent decreased with increasing gas 
pressure. Outside this range the potential gradient rose 
more or less rapidly to a constant value throughout the 
unstriated column. The fall of potential at the anode 
was independent of the current density ; it increased slowly 
with increasing gas pressure, and increased rapidly as the anode 
became tarnished. It was sensibly influenced by impurities in 
the gas. Prof. Thomas Gray, of the Rose Polytechnic Institute, 
read a Paper on the dielectric strength of oils, in continuation 
of a paper presented at last year's meeting of the Association. 
He described a large series of tests, the results of which were 
rather erratic, but, at any rate, one fact seemed to be borne 
out, viz., that the dielectric strength per centimetre thickness 
of a layer of oil was greater the thinner the layer tested. 
Prof. H. S. Carhart and K. E. Guthe, University of 
Michigan, have been continuing their absolute determinations 
of the E. M. F. of the Clark cell. The latest result is 14338 
volts at 15°C. Dr. Frank Wolff, junr., contributed a paper 
giving a brief outline of the methods employed by the United 
States Office of Standard Weights and Measures for the 
verification of electrical standards and measuring apparatus, 
and Prof. J. S. Stevens, of the University of Maine, gave an 
account of experiments on the effects of magnetisation on 
the modulus of elasticity, which are referred to on p. 759 of 
this issue. Prof. C. M. Woodward, of Columbia University, 
was elected President of the Association for the coming 
year, and it was decided to hold the 1900 meeting in New 
York City. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournrer D'ALRRE.] 


Flicker Photometer.—O. N. Rood has designed a photometer 
which is independent of colour, and thus marks a considerable 
advance towards the abolition of one of the main difliculties 
of practical photometry. It is based upon the fact that when 
two coloured surfaces are presented to the eye alternately in 
rapid succession, the colours blend into one, and when they 
are both of equal intensity, all flickering disappears. In the 
author's arrangement, P is a plaster of Paris prism, 
illuminated by the lights to be compared, L,L'. C is a 
concave cylindrical lens oscillating about an axis normal to the 
plane of the paper, and driven by a train of wheels W actuated 
by a motor E, and governed by a variable resistance R. Dis 
a disc with sections which rotates with the wheels, and serves 


to indicate the speed by its appearance. S is a handle 
attached to the movable carriage on the bench B, which 
serves to make marks of positions during each observation. 
The accuracy attained with this apparatus is the same as that 
attained with white or monochromatic light. 

[O. N. Roop, Am. Journ. of Science, September, 1899. ] 


Quantitative Investigation of the ('oherer.—'To determine the 
relation between the change of resistance in a coherer and the 
quantity of electricity traversing it, A. Trowbridge used a 
coherer made of bicycle balls, and discharged through it a 
subdivided condenser charged by a variable storage battery. 
He was thus enabled to control the quantity of electricity as 
well as the capacity and potential. The initial resistance 
of the coherer was kept constant at 2,000 ohms. The 
reduction of the resistance was not the simple func- 
tion of the quantity of electricity that had been 
expected. For any given quantity, the larger the charging 
potential (and the smaller the capacity), the greater was 
the conductivity attained on discharge. Every coherer has, 
moreover, & critical difference of potential below which it does 
not react. In the case of the coherer used this was about 
8 volts. A coherer with its vertical wire and earth connec- 
tion can be regarded as part of the discharge circuit of a 
condenser whose plates are the vertical wire and the earth. 
A certain potential difference between vertical wire and earth 
is caused by the electromagnetic waves sent out from the 
Herz oscillator; this potential and the capacity of the vertical- 
wire-earth condenser determine the quantity of electricity 
which is discharged, through the coherer in the form of an 
aperiodic impulse and which produces the lowering in resist- 
ance necessary to wireless telegraphy. The potential difference 
on opposite sides of the coherer must be an inverse function 
of the distance between sending and receiving stations; if this 
distanoe is small, the potential difference being above the critical 
potential for the coherer used, if we increase the capacity of 
the vertical wire we shall increase the fall in resistance of the 
coherer, but if the distance is so great that the potential is at 
about its critical value, then an increase in capacity would 
lower the potential and so diminish or destroy the sensibility 
of the coherer. This would explain Marconi’s statement that 
at short distances a capacity consisting of a cubical tin box, 
mounted at the top of the vertical wire, increased the 
sensibility of the coherer, but that he found it advisable to 
omit this capacity when telegraphing long distances. 

[A. TROWBRIDGE, Am. Journ. of Science, September, 1899.] 


Hiqh- Rate Röntgen Tubes. — The introduction of the Wehnelt 
interrupter has considerably increased the efficiency of 
Rontgen ray tubes, but it has also shortened their life, 
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ordinary platinum anti- cathode, exposed to a stream of cathode 
rays which is nearly continuous, begins to melt in about half 
a minute. To obviate this B. Walter has constructed a tube 
with its anti-cathode attached to the bottom of a cone of iron 
or other metal. The upper end of the cone is attached to a 
metallie rod which projects outside the tube into a flask 
filled with tap water. The. water is heated by the rod 
as the anti-cathode becomes hot, and it soon begins to 
boil, but in any case its temperature, and hence also 
that of the anti-cathode, never exceeds 100°. The use of 
water as a cooling agent has been repeatedly suggested, but 
immersion in water, besides intercepting the rays to a great 
extent, would mean the reduction of the efficiency of the 
induction coil by a connection with the earth, such as would 
be unavoidable in using a continuous stream. The flask used 
by the author is carefully insulated, and cemented to the wall 
of the vacuum tube. It is provided with a tube drawn out to 
a point, which serves to let the stcam escape in a fine jet, so 
as not to interfere with the insulation or the patient. 
[B. WALTER, Fortschritte der RóntgenstraMen, Vol. II.] 


Danger from Electric Shock. —AÀ current strength of 0:03 
ampere may be assumed to be dangerous, and one of 0:1 
ampere fatal. Eleetrocution is usually accomplished with 
8 amperes. The resistance of the body inside the skin, between 
the extreme finger tips, is about 500 ohms. That of the skin 
is some 50,000 ohms per sq. cm., or about 500 ohms for the 
whole hand. Iftherefore a workman grasps eonductors between 
which there is a difference of potential of 100 volts or more, 
he kills himself. If he touches one of them with the point 
of his finger, he can safely stand 500 volts. Both these cases 
can hardly occur except intentionally or under exceptional con- 
ditions. What may occur much more readily is that a person 
touches one conductor, and establishes an earth connection 
through himself. The current strength through the body, 
and hence also the attendant danger, depend upon the resist- 
ance between the conductor and the nearest large conducting 
object which may be considered as effectively earthed. This 
resistance is rarely less than 15,000 ohms, and on dry wooden 
floors it usually exceeds 100,000. In some sugar refining 
works, where the floor aud the workmen's clothes are 
saturated with strontia, the resistance may fall as low as 
2,000 ohms, so that there is danger even with 100 volts. But 
some persons, notably drunkards, are more sensitive to shock 


than others. 
[H. Karta, Zlectrotechn. Zschr., August 24, 1899.] 


Magnelisation and  Elasticity.—J. S. Stevens and H. G. 
Dorsey have succeeded in demonstrating a minute increase 
in the modulus of elasticity of an iron rod when magnetised. 
The rod was supported as usual at the ends and weighted in 
the middle. It was surrounded by an air space, a water 
jacket and a magnetising coil outside the latter. The great 
difficulty consists in the elimination of heating, but this seems 
to have been effectually accomplished. For the motion 


of the interference fringes indicating the stiffening 
of the rod on  magnetisation was instantaneous, and 
ceased instantly on breaking the current. Besides, on 


substituting a bar of copper for the iron bar, no instantaneous 
displacement was observed, though there was a slow creeping 
due to heat. To give some figures: length of steel rod 66-3cm., 
breadth lem., thickness 0:54em., turns of helia 182 per em., 
current 0°6 ampere, magnetising force 996, displacement 
0:25 wave-lengths of sodium light. In the case of steel little 
difference was observed for loads of 1kg. and O'5kg. In the 
case of wrought iron the smaller load gave the greater 
displacement when equal magnetising forces were used. 
[STEVENS and DonsEv, Phys. Rev., August, 1899.] 


Magnetic Observatories and Electric Traction.—In Strasburg 
the electric tramway system has been extended, one of the 
lines passing quite close to the physical laboratory of the 
Strasburg University. In order to avoid disturbing effects on 
the instruments, the double trolley system has been employed 
on this part of the line. 


760 


THE ELECTRICIAN, SEPTEMBER 22, 1899. 


THE BRITISH ASSOCIATION MEETING AT DOVER. 


Members of the British Association arriving in Dover on 
Wednesday, September 13th, found the streets of that busy 
little garrison town gay with flags. and bunting in their 
honour, and the sea promenade decked out with a profusion 
of electric glow lamps tastefully festooned by means of 
temporary overhead wires. These and other indications 
of a hearty welcome showed that the municipal authorities 
and townsfolk had spent a considerable sum for the purpose, 
and, indeed, no less than £3,000 was thus expended. The 
headquarters of the Association during the meeting were 
at the college, which afforded ample accommodation for the 
somewhat small gathering of members this year. Near at 
hand is the Connaught Hall, where the presidential address 
and publie lectures were delivered, while behind this 
building is the School of Art, which accommodated several 
sections, including Physics (A), Chemistry (B), and Mechanical 
Science (G). | 

It will thus be seen that members specially interested in 
electrical and the allied sciences found the arrangements 
admirably adapted to their convenience, and little fatigue was 
entailed in going from one sectional meeting to the other. 
We wish that the three sections mentioned above could always 
be so conveniently close together. 

The session of the Association commenced with a public 
meeting in the Connaught Hall, on Wednesday evening, when 
the President, Sir Michael Foster, delivered the admirable 
address, upon which we commented in our last issue, and the 
concluding portions of which we reprint this week, 


Thursday, September 14th. 


Electrical interests centred in Section A on Thursday 
morning, the proceedings of this section opening with Prof. 
Poynting’s presidential address on methods of research and 
reasoning in regard to natural phenomena. As our readers 
are already familiar with the full text of this address it will 
be unnecessary to summarise it here. Suffice it to say that 
it was received with enthusiasm by a large and distinguished 
audience, and commented upon in most flattering terms by 
Sir George Stokes in proposing the vote of thanks. Next 
came a Paper relating to colour blindness, and of little direct 
interest electrically, yet worthy of notice on account of its 
bearing upon the Young-Helmholtz- Maxwell theories of colour 
vision. The Paper, entitled ** On the Spectroscopical Examina- 
tion of Contrast Phenomena,” was read by Mr. G. J. Burch, 
M.A., and gave a lucid account of his personal researches on 
temporarily induced colour blindness. The author accepts 
the Young-Helmoltz theory, with this modification, that he 
regards both blue and violet as being each a separate 
fundamental colour sensation, thus giving four instead of 
three fundamental colour sensations. He also regards 
secondary colour sensation as being due to the abstraction or 
suppression of a part of the sensation rather than as being in 
itself & direct sensation. 

The next communication was an important Paper by Prof. 
H. L. Callendar and H. T. Barnes, entitled Preliminary 
Note on the Variation of the Specific Heat of Water.“ This 
described a lengthy series of researches undertaken by the 
authors at the McGill College, Montreal. We give the full 
text of this Paper in our issue this week, as it is impossible 
adequately to summarise it in this brief diary. A Paper on 
“ The Expansion of Porcelain with Rise of Temperature," by 
T. G. Bedford, M.A., terminated the proceedings for the day. 
The data of this Paper are embodied in & brief abstract, which 
will be found in another column. These should prove of 
interest and utility to practical electricians, such as those 
who employ porcelain in connection with electric heating. 


Friday, September 15th. 


The day’s work in Section A, which has had a monopoly of 
electrical Papers thus far, commenced with the presentation 
of a Report on Electrolysis and Ilectro-Chemistry. The 


at the freezing point of water. The results obtained during 
the past year, while confirming previous results reported at 
the Bristol meeting, show difference when great dilutions are 
reached. | A 

Two Papers next considered dealt with subjects of no 
special interest electrically, one treating of the energy per 
cubic centimetre in a turbulent liquid transmitting laminar 
waves, and the other discussing the Permanence of Certain 
Gases in the Atmosphere of Planets.” Prof. W. F. Barrett 
then read his Paper ‘‘On some Novel Thermo-electric 
Phenomena." Among the curious phenomena described 
were those observed with a thermo-electric couple composed 
of steel in junction with an alloy containing 68°8 per cent. of 
iron, 25 per cent. of nickel, 5 per cent. of manganese and 1-2 
per cent. of carbon. On increasing the temperature from 
ordinary values to about 1,100deg. it was observed that the 
E. M. F. rose to a maximum at 800deg., then gradually 
followed a wavy line, being almost steady from 800deg. to 
500deg., falling, then rising and falling again. It was 
also announced in relation to a copper-steel couple that the 
neutral point varies with successive heatings and coolings. 
Thus the temperatures of the neutral points are given as 
follows :— 


— First time. Second time. | Third time. 
Heating. 528° 283° 268° 
Cooling 258" 241" 241? 


The discussion, in which Profs. J. J. Thomson, Glazebrook, 
Callendar, and others took part, elicited the information that 
the above effects.were independent of the rate of heating or 
cooling, but that oxidation undoubtedly had some effect in 
altering the neutral temperature of the Cu — Fe couple. 

Two reports were now taken, and then Mr. C. E. 8. Phillips 
gave an interesting account of the Phillips phenomenon, in a 
Paper entitled On the Production, in Rarefied Gases, of 
Luminous Rings in Rotation about Lines of a Magnetic Field." 
Our readers having 80 recently had special facilities for a study 
of Mr. Phillips’ discovery, we need not now describe it at 
length. In the brief discussion which ensued Prof. J. J. 
Thomson congratulated the author on the yery important 
phenomenon he had succeeded in discovering. He regarded 
the phenomenon as being caused by the magnetic force exerted 
on positive and negative ions scattered throughout the tube, 
when a magnetic field was varied in the tube. 


Saturday, September 16th. 


On Saturday morning, at about 10 o'clock, the British 
Association welcomed to our shores some 800 members of the 
Association Francaise pour l'Avancement des Sciences, which 
met at Boulogne concurrently with the Dover meeting. A 
large number of these guests visited Section A, where a hearty 
welcome awaited them. The President (Prof. Poynting), in a 
graceful speech, extended the cordial welcome of British 
physicists to their French confrères, and observed that science 
knows no nationality, all scientists being united in the 
common task of fighting the common enemy—ignorance 
of Nature. With regard to the programme arranged by 
Section A for this occasion, we may remark that it was 
admirably calculated to impress the visitors, for nothing better 
than Prof. J. J. Thomson’s discourse could have been 
possible. As Prof. Riicker aptly observed, in giving the 
guests Prof. Thomson’s discourse on his own researches, they 
had given them of our best.” The subject of Prof. 
Thomson's Paper was The Existence of Masses smaller than 
Atoms." Fascinating as the subject must be to every 
physicist and chemist, we doubt if anyone present came 
prepared to hear such a splendidly lucid account of so monu- 
mental a piece of intellectual scientific research. We know 
not whether most to admire the admirably clear, yet withal 
modest, style in which Prof. Thomson carried the minds of his 
audience step by step through the labyrinth of his complex 
research, or the genius of the mind that first penetrated the 
labyrinth and reached its inner secret. Grand, indeed, is the 


report states that the committee have investigated the con- | way in which Prof. Thomson has made use of the intellectual 
ductivity of a number of salts in very dilute aqueous solution | material available for each stage of his research. Step by step, 
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we can almost see him casting around to see what recent 
research will best serve him to push his own diffieult and 
complex research one stage further forward. Section A has 
never had a greater intellectual treat than Prof. J. J. 
Thomson’s discourse last Saturday. 

Space will not permit of our giving only a brief summary 
of Prof. Thomson’s discourse. Commencing, he observed 
that the mass of each particle in a moving electrified stream 
affected the path pursued when acted upon by a magnetic 
field. The other determining quantities were the velocity 
and the amount of the electric charge of the particle. 
A cathode stream afforded a convenient medium for 
experiment because of the luminosity of the stream. 
Having determined the velocity, or having availed 
himself of  Rutherford's determination of the velocity 
of a cathode stream, he knew the value of the ratio of the 
mass to the electric charge (m/e). This ratio proved to be 
only one-thousandth of the corresponding ratio for the hydro- 
gen ion in crdinary electrolysis. The question arose, there- 
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fore, whether in the cathode stream the value of m was lower, 
or the value of e higher, than in the hydrogen atom. A 
separate determination of either m or e was thus rendered 
necessary, Attention was now directed to the discharge of 
negative electricity from a metallic surface exposed to 
ultra-violet light. The rays were sent through a large 
perforated plate, and fell on a charged plate at a 
variable distance away. Ordinarily the discharge took 
place in a straight line across the space between, and 
the rate of discharge could be measured. But if a 


magnetic field traversed the space at right angles to the 
stream, the charged particles would move in cycloids, and the 
collision of each particle with the perforated plate would 
When the 


depend on the distance separating the plates. 


distance was small the cycloid path would cut the perforated 
plate, but beyond a certain distance it would bend back towards 


the charged plate before reaching the perforated plate. Thus 


knowing the distance between the plates and measuring the 
loss of charge, the trajectory of the charged stream was 
determined. From these quantities were obtainable the 
product nxe, where is the number of particles. In 
order to ascertain the value of n and thus to determine e 
Prof. Thomson had availed himself of the researches by Mr. 
C. T. R. Wilson on the number of drops in a cloud produced 
by the sudden expansion of saturated air. The size of each 
individual drop had been determined by the rate of settling in 
a still atmosphere. Knowing the size of each and the massof 
the whole, the number was ascertained. Thus the separate 
value of e was determined, and it proved to be of the same 
magnitude as the charge on an atom. The only possible 
inference was that the particles in the cathode stream and 
similar phenomena possess masses only a small fraction of 
that of hydrogen. 
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Adopting this view, Prof. Thomson went on to say that he 
regarded the act of positive electrification of an atom as the 
removal of one of these tiny negatively-charged corpuscles or 
“ electrons ” from the atom, the act of negative electrification 
consisting in the corpuscle being added to an atom. Thus 
the mass of an atom was not to be regarded as being of fixed 
value, but it might vary either way by the smali_ mass of an 
electron. sa i 

A brief “ discussion ” took place. but consisted for thefmost 
part of complimentary speeches welcoming the French guests. 

The proceedings for the day were brought to a close by à 
brief discourse from Prof. Oliver Lodge on * The Controversy 
concerning the Seat of Volta's Contact Force." There was 
no discussion. | 
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Monday, September 18th. 


Section A having subdivided itself for the day into a 
mathematical and a meteorological sub-section, and ignored 
electrical matters, the ground was clear for electrical members 
to confine their attentions to Section G, wherein a number of 
electrical communications were brought forward. Unfortu- 
nately the audience, though fairly large, was chiefly non- 
electrical, and the discussions suffered in consequence. Indeed, 
the first Paper, one by Mr. Alex. Siemens, was the only one 
that elicited any continued discussion, the others being 
honoured only with applause, or at best, but a few questions 
directed to their authors. Mr. Siemens’ subject was 
** Electrical Machinery on board Ship," and in a brief and 
popular essay he sketched the main history of the subject 
and put in a plea for the use of electricity for lighting 
and all auxiliary power purposes on shipboard. His 
assertion that hydraulic pipes leak badly at the joints 
on account of want of rigidity in the ship was contradicted 
by Sir William White (president) and Sir Frederick 
Bramwell, although it was admitted that steam pipes do 
give considerable trouble. The chief value of the Paper lay 
in its having elicited from Sir William White—the chief con- 
structor to the Admiralty—an admirably clear and impartial 
speech on the relative merits of electricity and other forms of 
power, as used inthe Navy. The Admiralty were not prepared 
to admit the claim of any one form of power to be the best 
for all purposes. They used auxiliary steam plant for the 
steering gear; they found hydraulic power serviceable in 
many ways, especially in handling the large guns; but, 
nevertheless, the use of electricity in the navy was growing, 
as the men were gradually getting accustomed to electrical 
plant. At present electricity was used for guns up to 9-2in. 
calibre, and there was no real reason why it might not be 
extended to larger guns. 

Prof. Barrett next read a lengthy and diffuse Paper on the 
researches he has been making in certain makes of alloys. 
Innumerable curves were momentarily flashed on the screen, 
producing no mental effect but bewilderment. We need not 
comment further on this Paper, however, as the subject of it 
has already been trotted round the scientific and engineering 
societies with remarkable zeal. Next came an interesting 
Paper by Mr. Sherard Cowper Coles, on Some Recent 
Applications of Electro Chemistry to Mechanical Engi- 
neering.” The author gave a succinct account of the 
processes of electro-galvanising, copper and zinc deposition 
and the manufacture of silvered parabolic mirrors, so well 
known io association with his name. Unfortunately the 
subject was too technical to elicit any discussion. A lengthy 
Paper by Mr. W. S. Boult on ‘Signalling Without 
Contact, a New System of Railway Signalling’’ brought the 
proceedings to a close, as regards electrical Papers. In the 
evening Prof. J. A. Fleming delivered his discourse on * The 
Centenary of the Electric Current," in the Connaught Hall, 
which was crowded with & distinguished audience. During 
the lecture messages were sent and received by wireless 
telegraphy, by means of the apparatus and pole shown in the 
accompanying illustrations. Particulars of this wireless 
telegraph installation are given in our abstract of Dr. Fleming's 
lecture, and the text of the telegrams will be found in another 
article on this page. 


Tuesday, September 19th. 


The only item of any electrical interest was & brief, formal 
report of the Committee on Electrical Standards, which was 
presented to Section À. 


Wednesday, September 20th 


The prospect of an excursion to Canterbury hastened the 
activities of the Association to-day, work being got over with 
remarkable alacrity and at an astonishingly early hour. 
Section A met at 9:80 a.m., and got through its programme 
of six items by 10:35 a.m., although it is true two of the 
items were guillotined. The first Paper, by Dr. L. A. Bauer, 
described Recent Magnetic Work in North America.“ 
The author has made a detailed magnetic survey of the 
State of Maryland, and now proposes to undertake a less 
detailed survey of the entire United States. He appeals to 


SE ig aT PS A A ES TSS PE — ——— — — — —ẽ— — — —— ———— ——— — — 


763 


e 


the Canadian Government to aid a similar survey of the 
Dominion. The only other electrical item on the programme 
was a Paper by Dr. R. A. Lehfeldt, On the Electrolytic 
Solution Pressure." The Paper criticises the theory of Nernst, 
which, the author states, is not supported by experimental 
evidence. It contains an account of experiments with 
palladium and zinc salts in support of this criticism. 

In the afternoon the Association visited Canterbury, at the 
invitation of the Mayor and Corporation, to meet the President 
and 100 members of the French Association. 


Thursday, September 21st. 

The final day of the meeting was devoted to a visit of the 
British Association to Boulogne, at the invitation of the French 
Association. A large number of members availed themselves 
of the invitation. 


WIRELESS TELEGRAMS AT DOYER. 


The following is the text of some of the wireless telegrams 
sent and received by Prof. Fleming at the Dover Town Hall 
this week :— 


1. Telegram despatched Saturday, September 16th, to Prof. 
Blaserna, Como, Italy, by wireless telegraphy to Wimereux, 
and thence by wire to Como :— 


To Professor Blaserna, President of the Electrical Congress, Como — 
The President, Members and Associates of the British Association meeting 
in the Town Hall, Dover, are in hearty sympathy with you in celebrating 
the centenary of the scientific work of Volta. 

2. Reply received to the above on Monday, September 
18th, 11 a.m. :— 

Dr. Fleming, Hotel Burlington, Dover.—Presideza Congresao elettricisti 
ringrazia cordialmente la Benementa Associazione, Brittanica, gentile 
simpatico recordo. Presentero oggi seduta reale alle loro maesta vosco 
bel discorso.— PIETRO BLASERNA. 

Translation of the above : — 

The President of the Electrical Congress cordially thanks the renowned 
British Association for their courteous and sympathetic message. I will 
present to-day at the Royal Session to His Majesty a copy of your excellent 
lecture. — PreTRO BrLASERNA. 

3, Telegram sent at the lecture in the Town Hall by wire- 
less Marconi telegraphy from the lecture table to Wimereux, 
and thence by telephone to Boulogne :— 

To M. Brouardel, President of the French Asaociation for the Advance- 
ments of Science, c/o Dr. Aigre, Mayor of Boulogne, 28, Rue de Wessocq, 
Boulogue-sur-Mer..— The President, Members and Associates of the British 
Association meeting in the Town Hall, Dover, send you greetings and 
good wishes across the Channel by Marconi wireless telegraphy. 

4. Reply receivel to the above by wireless telegraphy across 
the Channel, total time from despatch to receipt of reply 
30min., chiefly taken up in getting to and from the post office 
at Wimereux, from or to the Chalet d'Artois in Wimereux, 
where the Marconi receiving station is placed :— 

Prof. Fleming, Dover Very much touched by the proof of friendship 
which the wireless telegraph transmits to us. I address you in the name 
of the French Association for the Advancement of Science our hearty 
congratulations and good wishes for you and British Associations.— 
BROUARDEL. 


5. Message sent by Marconi wireless telegraphy from the 
lecture table, Town Hall, Dover, to the East Goodwin light- 


ship at 10 p.m., Sept. 18th :— 
What kind of night is it on Goodwins ? Are you all right ? 
want the lifeboat sent? Reply at once. Town Hall, Dover. 


6. Reply sent back in about 10 minutes by one of the crew 
of the lightship :— 


Fresh breeze here, swell, wind west. Number five breeze. No wedon't 
want the lifeboat.—To the Town Hall, Dover, from AsHBy, lamplighter. 


7. Second telegram received from Prof. Blaserna, Como, 
after lecture in Town Hall, September 18th :— 


To Dr. Fleming, Hotel Burlington, Dover.— Nella Solenne seduta reale 
ho presentato alle loro maesta il re e la regina ed a sua altezza reale il 
principo di Napoli le Copie del Vostro discorso essi mi hanno data il 
gradito incarico di ringnaziarvi per il gentile pensiero avuto. Il Congresso 
ha accolto con applausi la communicazione del vostro telegramma e mauda 
un cordiale saluta all illustre Associazione Britannica —PIETRO BLASERNA. 

Translation of the above : — 

At the Royal Session I have presented to His Majesty the King and Her 
Majesty the Queen, and His Royal Highness the Prince of Naples, the 
copies of your Lecture. They have accepted the books and command me 
to convey to you their thanks. The Congress received with applause the 
communication of your telegram, and send cordial greetings to tie 
illustrious British Association. — P. BLASERNA. 


Do you 
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THE CENTENARY OF THE ELECTRIC CURRENT.— 
1799-1899.* 


BY DR, J. A. FLEMING, M. A., F. R. S., ETC. 


In the market place of Como, overlooking one of the fairest of 
the Italian lakes, a statue stands, erected to commemorate an 
illustrious experimentalist and an invention epoch-making in the 
history of the world. 'The statue represents Alessandro Volta, and 
the invention was the instrument which gave us the first practical 
means of generating a continuous electric current. Volta was led 
up to the achievement that secured for him an imperishable fame 
by a long course of experimental research, which bore fruit of a 
splendid and enduring kind. Hence the centenary of his ever- 
memorable investigations, which opened a new chapter in the 
history of electrical discovery by giving to the world the voltaic 
pile, is being fitly celebrated by men from many lands meeting at 
this moment in his native town. It is a familiar fact that almost 
exactly one hundred years ago Volta communicated to Sir Joseph 
Banks, then President of the Royal Society of London, a letter dated 
March 20, 1800, in which he describes his invention of the electric 
current-generating appliance, since known as the voltaic battery or 
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discovery was the fact that if pieces of different metals—say zinc 
and copper—-are placed in contact and then separated they are 
found to be in different electrical states. The manner in which 
this effect can best be shown is to employ two perfectly flat discs 
of zinc and copper, each provided with an insulating handle. The 
discs have their faces very slightly varnished with an insulating 
varnish. One of these discs, say the lower one, is connected to an 
electroscope having aluminium leaves, and the other is held in the 
hard. If the discs are superimposed and connected for a moment 
by a copper wire, on li'ting off the upper disc the leaves of the 
electroscope diverge. The copper disc under these circumstances 
is very slightly negatively electrified and the zinc disc positively. 
Volta's recearches on contact electrification started one of the 
historical controversies of science, and it is not too much to say 
that probably, even now, no two physicists would state their creed 
as to the origin of the electromotive force in the voltaic cell in 
precisely the same terms. Let us, at this stage, now examine the 


| results which take place when a simple voltaic cell or combination 


is formed. In a glass vessel we place some water slightly moistened 
with sulphuric acid, and in this we place a rod of zinc and one of 
silver. If the zinc and silver do not touch no visible action takes 
Pure zinc is perfectly insoluble in dilute sulphuric acid. 
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Fic. 1.—Original Volta Piles, 


pile. This Paper, printed in the Transactions «f the Royal Society, 
as having been read on J une 26th of the same year (Trans. Roy. Soc., 
Vol. XC., Part I., p. 405), stands as a landmark in the intellectual 
record of our race. No thoughtful person can regard the modern 
uses of the electric current thus given to us by Volta, or review the 
astounding results which a century of its possession by the world 
has brought about, without feeling some desire to know what is 
known of the inner mechanism of this nimble servant of mankind. 
My aim to-night will be, by a few experimental demonstrations, 
to direct your thoughts to consider the chief conclusions reached 
after a century of investigation on this matter, and to indicate the 
problems which yet remain to be solved before we can answer with 
any considerable degree of approximation the question so often 
asked, What is an electric current? Leaving out of account 
unnecessary historical statements, we may say that Volta made 
two important discoveries, or, rather, made a practical contrivance 
and elucidated its operation by a scientific discovery. The 


Abstract of a Lecture delivered in the. Connaught Hall, Dover, September 
l8th, during the meeting of the British Association. 


If, however, the zinc and silver are made to touch by joining 
across them a silver rod or wire, a violent effervescence is then 
seen to take place around the silver rod. This effervescence is 
due to escaping bubbles of hydrogen, and indicates a chemical 
action. You will notice that we have here three substances in 
contact—zinc, silver, and acidulated water forming a circuit. 
During the contact of the three substances we have an electro- 
motive force acting in the circuit. We have also a chemical action 
taking place between the materials in the vessel by which the zinc 
is gradually dissolved away by the dilute acid, and in its place 
we have produced sulphate of zinc, a compound possessing less 
chemical energy than the zinc and sulphuric acid taken together 
which formed it. Finally we have an exhibition of new and 
peculiar properties in the connecting wire and the circuit which 
are described by saying that an electric current is flowing round 
the circuit. 

A series of these cells may be arranged, as was done by Volta 
and Cruickshank, into a battery (see Fig. 3) and the end plates 
may be joined by a circuit-closing wire, which then becomes the 
seat of an electric current. The peculiar property of this voltaic 
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arrangement of conductors of the first and second class is that it | connected to them, tend to pull each other together in virtue of 
this stored electric energy. MU 

In the next place, if the circuit of the pile is closed by a wire, we 
find in addition an effect taking place in the space round the wire 


can maintain in and around the circuit.closing wire this physical 
state called an electric current. Our business this evening is chicfly 
to investigate, as far as possible, the nature of this effect. 

I wish, in the next place, to direct your 
attention carefully to the effects which the 
pile or battery produces in the surrounding 
medium or space, both when the circuit is 
open and when it is closed. Suppose the 
circuit in the first place open and the end 
plates of the pile connected to two plates of 
metal placed in proximity, one of which is 
fixed and the other movable, it is found that 
there is a stress or pull between them 
which draws them together. This attrac- 
tive force between plates attached to the 
terminals of a Volta pile is of exactly 
the same character as that which exists 
between two light objects connected to 
the termirals of an electrical machine, one 
being charged with positive electrification 
and the other with negative. It follows 
from facts first discovered by the celebrated 
Henry Cavendish that, with a given battery, 
the attraction not only depends on the form 
and distance of the plates, but upon the 
material or dielectric, as it is called, in which 
they are immersed. If the plates connected 
to the pile are placed, say in turpentine or 
alcohol, the plates under the same con- 
ditions will attract each other more strongly 
than they would if they were simply in the 
air. Moreover, this attraction is a prof 
that there is energy in some form stored, up 
in connection with the system. It is an 
important matter to ascertain exactly where 
the energy resides. We can, following 
Cavendishand Faraday, prove that the energy 
is stored up in the dielectric, and not in the 
metal plates. The operation of the battery on the insulating plate is 
to produce a change equivalent to a strain which releases itself when 
the two metal plates bounding its surface are subsequently connected 
by a conductor, In electrical language this strain is called a displace- 
ment, and is said to be produced by electromotive force. The 
displacement takes place along certain strain lines, and it represents 
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Fia. 5.— Original Volta “ Couronne de Tasses.” 


a storage of energy in connection with every cubic inch of the 
dielectric, just as much as there is a storage of chemical energy in 
connection with every pound of gun cotton. Hence, in association 
with Volta's pile, there is an association of energy, called electro- 
static energy, distributed through, and contained in, the surrounding 
medium or dielectric. The end plates of the pile, or any plates 


FIG. 2. 


Condenser, Pile and Torpedo. 


of a different kind. Weare able to show that the space is possessed of 


magnetic qualities and is said to be traversed by magnetic flix. 
When the flux is steadily in one direction we say that the current 
is continuous. When the flux is first in one direction and then in 
the reverse, we say that the current is alternating. 

We can now proceed to an experiment in illustration of the fact 
that a magnetic flux system is a store of 
energy. We connect in series with a voltaic 
pile two parallel circuits (see Fig. 4), one part 
of one circuit consisting of a very long coil of 

wire of many turns. The other circuits 

consist of two lamps or carbon filaments 
having very few convolutions, and a short 
wire whose resistance is equal to that of the 
bobbin. Across the middle of these parallel 
circuits is bridged a small glow lamp. If we 
send a current through the parallel wires the 
proportions of the four sections of the two 
parallel circuits may be so adjusted that the 
bridge lamp does not light up, because no 
current goes through it. But if we switch off 
or break the connection with the battery the 
bridge lamp flashes;up for one moment, whilst 
the others go out. This flashing up isdue to 
the discharge through it ofjthe energy which 
is associated with the magnetic flux sur- 
rounding the long coil of wire, the magnetic 
flux energy being transformed into heat and 
light energy by the resistance of the lamp 
filament in the bridge circuit. This experi- 
ment shows that when the currents are 
flowing through the two paths energy must 
be associated with the system, since on 
severing the connections with the battery we 
have an evolution of light and heat, asshown 
by the flashing up of the bridge lamp. This 

, energy is derived from the system of,magnetic 
i, flux around the circuit of the long wire 

^  bobbin. 

Figs. b, 6, 7, 8 are intended roughly to 
indicate the relation of the primary magnetic 
flux to that round the secondary circuit at 

different stages. As the secondary circuit advances towards the 
magnetic pole the divergent system: of magnetic flux from the 
magnetic pole embraces it. The flux lines then wrap round the 
wire and are finally, so to speak, nipped off, leaving a separated 
system of flux lines embracing and associated with the secondary 
circuit. This secondary or detached flux is rapidly destroyed, its 
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energy being dissipated by the resistance of the secondary circuit. 
The flux belonging to a magnet or primary circuit, by being moved 
across or caused to cut a second circuit, thus gives birth to 
another system of flux, called the secondary flux or current, which 
has a transitory existence. Instead of moving either of the 
circuits we may employ an alternating magnet or primary flux and 
we then obtain an alternating secondary current in the secondary 
circuit, This secondary current may be strong enough to 
illuminate a small glow lamp in the secondary circuit. You will be 
able then to notice that this alternating magnetic flux penetrates 
quite easily a piece of wood or sheet of zinc, but cannot pass 
through a good conductor or plate of small resistance, such as a 
thick sheet of copper. The reason is that its direction is being 
reversed so rapidly that it has no time to get through to the other 
side of the good conducting copper. 

I€ we bear in mind an experiment, shown a few moments ago 
proving that currents in opposite directions repel one another, it 
will be seen at once that there should always be-a repulsive force 
between a primary circuit and a secondary circuit, at the moment 
when the secondary current or flux is generated in the latter. 

If we place an aluminium ring over an alternating current 
electromagnet, and excite the latter with a powerful alternating 
current, we make a very vigorous alternating magnetic flux which 
penetrates the aperture of the ring. The ring then jumps up into 
the air (see Fig. 9). Falling down again it floats, as you see, upon 
an invisible cushion of magnetic flux. The ring, however, soon 
becomes very hot in consequence of the powerful secondary current 
generated in it. That there is such a current is proved by trying 
the experiment with a broken ring, which, as you notice, will not 
jump. Rings of copper will also jump, but are less nimble than 
rings of aluminium, and rings of brass will hardly jump at all.* 
The above experiments are all illustrative of the effect of a 


KEY 
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Fic. 4.—The current of the pile has two circuits open to it in passing 
from A to B. One along the path 3 and 4, and the other along 1 and 2. 
The former contains a wire bobbin having an iron core, and is said to be 
an inductive circuit. The latter is a nearly non-inductive circuit. Both 
circuits have equal resistance. On opening the key in the battery circuit 
the lamps 2 and 4 go out, but the lamp in the bridge circuit C D flashes up 
for a moment. 


varying or changing magnetic flux in generating a secondary 
flux around another adjacent circuit. The very currents which we 
are using for our experiments, provided for us by the kindness 
of the Dover Electric Lighting Co, are generated in this manner. 
With alternate-current transformer apparatus I have it in my 
power to illustrate to you many of the facts concerning electric 
currents, and in particular to produce alternating currents of very 
great frequency, viz., about one million per second. It will, there- 
fore, be desirable to explain a little in detail the arrangements. 
Through the primary circuit of an induction coil (see Fig. 10) is 
passed a current from a voltaic battery, which is interrupted about 
1,000 times a second by a Wehnelt high-speed break. This 
interrupted primary gives rise to an interrupted high elec- 
tromotive force in the secondary circuit of the coil To the 
ends of the secondary circuit are attached the interior coatings 
of a set of Leyden jars, which are in effect sheets of glass 
coated with tinfoil on each side. "This high electromotive force 
or stress produces an electrostatic strain in the glass, and 
that strain is a store of energy. Two discharging balla (X) are 
arranged across the terminals of the secondary circuit, and when 
this strain reaches a certain value the air insulation between the 


* The reader desirous of obtaining additional information on these 
electromagnetic repulsion effecta is referred to a treatise on the “ Alternate 
Current Transformer by the author, p. 507, Vol. I. 


balls breaks down and an electric spark passes between them. 
One point it is essential here to explain very clearly. The air and 
all other gases at ordinary atmospheric pressures can endure a 
certain maximum electric strain produced in them and remain up 
to that point very good non-conductors or dielectrics ; if, however, 
the electromotive force exceeds a limiting value, the air or gas 
passes immediately into a highly conductive condition. This 
property of passing instantly from a non-conductive to a conductive 
condition under a certain critical electric stress is a c isti 
property of gases at ordinary pressures. In the arrangement before 
us the outside coatings of the Leyden jars are united by a wire 
wound on a wooden frame. Hence, when the air gap breaks 
down into the conductive condition, we have a circuit (see 
Fig. 11) composed of this wire on the one side, the conduc- 
tive spark gap on the other, and these are separated by two 
plates or condensers in a state of electric strain in opposite 
directions. This electric strain is in effect an electromotive force. 
It was produced by an electromotive force, and it is in turn, when 
produced itself, a source of electromotive force ; just as a spring 
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Fics. 5, 6, 7, 8.—Diagrams roughly illustrating the disposition of 
Magnetic Flux Lines created round a Conducting Ring (shown in section) 
as it is approached by a permanent Magnetic Pole N. The four diagrams 
represent four stages in the approach of the magnet. The independent 
flux system created constitutes the secondary or induced current in the 
ring. 


can only be stretched by a mechanical force and when stretched is 
itself a source of mechanical force. Hence, the electrically strained 
glass, releasing itself, begins to produce round the circuit & 
magnetic flux embracing it—that is to say, it produces in the 
circuit an electric current. Owing, however, to the inertia-like 
quality of the magnetic flux, this flux or current cannot be produced 
at once, and when produced it cannot be annihilated instantly. 
The flux when generated persists and expends its energy in 
charging up the condensers in an opposite direction—in other 
words, its energy passes back into energy of electric strain, 
and the process of creating the flux or current is then again 
repeated, and so on until the energy of the original electric 
strain is all frittered away into heat. Accordingly we have 
in the wire connecting the outsides of the condensers 50 


* * 
* 
* * 


THE ELECTRICIAN, SEPTEMBER 22, 1899. 


767 


enormously rapid alternating current, and a current having a 
frequency of ahout a million a second is now being produced in the 
large circuit attached to a battery of 12 Leyden jars on the table 
before me. It can be proved at once that there is in the wire an 
alternating current, because if we place near this first wire carrying 
the high-frequency ourrent another secondary circuit having 


Fic. 9.—Aluminium Ring projected from the pole of an alternating 
Current Electromagnet and floating over the Pole when restrained by 
three strings. 


included in it a small glow lamp, you see at once that the lamp 
lights up when the secondary circuit is placed near the primary 
circuit even when it is more than a yard away (see Fig. 12). 
The whole space for an immense distance round this high-frequency 
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Fie. 10.—Arrangement for Generating a High-frequency Alternating 
Current by the Oscillatory Current of a Leydon Jar Battery Charged by 
an Induction Coil. 


primary circuit is therefore filled with a tornado of alternating 
magnetic flux, which renders itself evident by creating secondary 
currente in all closed conductors near it. We can also show you 
that this flux passes quite easily through a wooden board, but is 
sto by even a thin sheet of perforated zinc. 

t has been known for a long time, certainly for 20 years, that 
tubes full of powdered metals were very curiously sensitive to 
electric ks, and that a mass of metallic filings behaves like a 
gas in this respect, that, under an electromotive force of a critical 
value it passes from a non-conductive to a conductive condition. 
It was discovered by Prof. D. E. Hughes in 1879—although unfor- 
tunately not published at that time—that & tube full of metallic 
powder, which we will call a sensitive powder tube, could thus be 
transformed from a very bad conductor to a very good conductor 
by making electrio sparks near to it. Facts in science have often 
to be discovered many times over before their full significance 


dawns upon the world, and it has been so in this case.* 
This simple fact about metallic powders was re-discovered 
by Prof. Calzeechi Onesti, in Italy in 1885, but much more 
fully examined and investigated in 1891 by Prof. E. Branly, 
to whom we owe the greater part of our accurate knowledge 
on the subject. Prof, Lodge independently discovered the welding 
power which an electric spark exerts on two metallic rods or balls 
in very close proximity, and christened the arrangement a 
*coherer."t The behaviour of a sensitive power tube to electric 
sparks can quite easily be shown by connecting a sensitive powder 
tube in series with a galvanometer and a voltaic cell, and then 
making in the neighbourhood of the arrangement an electric spark. 
We find that at every spark the non-conducting mass becomes a 


Fid. 11.—Electrical Condition of the Leyden Jar Circuit at the Moment 
when the spark Passes between the Discharging Balls. The Dotted Lines 
represent the direction of tbe Lines of Electrostatic Strain and tbe Arrows 
the Lines of Magnetic Flux. 


conductor, but can be brought back again to ite original condition 
by a slight tap or shake. Moreover, it has been found by Signor 
Marconi that a long vertical wire attached to the sensitive powder 
tube has the property of increasing enormously the distance at 
which it can feel the effect of an electric spark. These principles . 
have received their most logical extension and completion in the 
evolution of the electromagnetic wave telegraphy which Signor Mar- 
coni has developed on such a large scale in the last few years, The 
chief principle which underlies this industrial application of research 
is that the sensitive powder tube, when passing into the conductive 
condition, can be made to complete another voltaic circuit, and so 
operate any ordinary form of telegraphic instrument. By sending 
long and short impulses to act upon the sensitive powder tube, and 
keep it for a longer or shorter time in the conductive condition, 
any of the ordinary forms of telegraphic instrument can be operated 
at a distance by the action of a local battery. 


Fic. 12.— Apparatus for the production of a High-frequency Electric 
Current, I Induction Coil, L L Leyden Jars, B Discharge Balls, P Primary 
Coil receiving Oscillatory Discharge of the Leyden Jars and S Secondary 
Circuit in which a Low-tension High-frequency Current is set up. 


It has been frequently asserted that the practical utilisation of 
ther waves in wireless telegraphy would be limited by the diff- 


* Prof. Hughes’ remarkably interesting experiments on what is now 
called wireless telegraphy remained for 20 years unknown to any but 
a small circle of acquaintances. The description he himself gave of them 
in The Electrician for May 5, 1899, shows that he had obtained at that 
date true ether wave effects and detected them by a metallic microphone 
or sensitive tube. It is much to be regretted that they remained so long 
unpublished. 

t It has recently been discovered by Prof. J. C. Bose, of Calcutta, that 
under the influence of an electric wave, tbe electric conductivity of 
loosely pressed pieces of potassium is decreased instead of being increased, 
as in the case of most other metale. Also that there is a spontaneous 
return to the original condition when the wave ceases. It is evident, 
therefore, that the term coherer is not applicable in this case, and in many 
respecta is à term which implies more than itis advisable to assume. 
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culty of transmitting them through rock masses, buildings, and 
other material obstacles. Experiment, however, proves that this 
is not the case, at least with the very long waves employed by Mr. 
Marconi. An exceedingly interesting experiment to illustrate 
this non-interference was tried on August 16, 1899, at Dover, 
between the Dover Town Hall and the South Foreland. The 
Town Hall at Dover stands in the centre of the town and is 
surrounded by high cliffs. The Castle Rock rises on the east side 
to more than 400fc. above the level on which the Town Hall stands, 
and a continuous chalk cliff extends between the Castle and the 
South Foreland for a distance of four miles. At this latter place 
is one of the signalling stations of the Wireless Telegraph and 
Signal Co., and a mast and signalling wire, 150ft. high, was 
established there in April, 1899, for experimental purposes, for 
communication between the.South Foreland, the East Goodwin 
Lightship and à station at Wimereux, on the French coast. At 
the suggestion of the author, the Wireless Telegraph Co. kindly 
undertook to make an experiment as follows :— The Town Hall 
tower is about 6dft. in height, and on this tower a flagstaff, some 
45ft. high, is erected. A signalling wire was attached to this 
flagstaff, and the end brought down into the ball. Employing 
the Marconi apparatus it was then found that not the 
slightest difficulty existed in communicating, through or over 
the Castle Rock, with the station at South Foreland, and even 
with the Goodwin Lightship 12 miles beyond. The immense 
mass of chalk cliff lying between the Town Hall, Dover, and the 
South Foreland, appears to offer not the slightest obstacle to the 
passage of :cther waves to or from the wire attached to the Town 
Hall flagstaff. The above described experiment only confirms many 
others made by Mr. Marconi, all of them showing that rock masses 
of very considerable size intervening between two stations do not 
in the least affect the freedom of communication by ether wave 
telegraphy. It must be obvious to you that the moment we have 
it in our power to close the circuit of a voltaic battery by merely 
making an electric spark at a distant place, innumerable applica- 
tions at once suggest themselves. One of the latest and most 
ingenious of these is a method of steering self-moving torpedoes by 
means of an electric spark and sensitive powder tube which enables 
the movements of the deadly weapon to be controlled by an operator 
at a distance. 

To us at present the interesting question, however, is to discuss 
briefly the mode by which the electric spark produces this 
effect at a distant place. The classical investigations of Hertz 
showed clearly that we are concerned here with a wave motion. 
The oscillatory spark and current in the radiator produce an electric 
wave in space—that is to say, they produce a periodic electric 
displacement at any point, and this displacement is cyclical and 
passes through a cycle of values. Also it is accompanied by a 
periodic magnetic flux, the flux being at a maximum when the 
displacement is passing through its zero value, and, conversely, 
the instant of zero magnetic flux coinciding with that of maximum 
displacement. Identical operations are being simultaneously 
performed at places distant by a wave length. 

The trend of physical investigation during the last half-century 
has been to lead us to regard energy as something distinct from 
matter, and yet as always associated with it. We are always under 
the mental necessity of assuming some vehicle for energy, when it 
is transferred from place to place through space. We know that 
vast quantities of energy leave the aun, and that some of it arrives 
on the earth about eight minutes after its departure from the sun. 
The question necessarily arises, Where is it during those eight 
minutes! In the same manner Hertz proved that electrical energy 
can leave a rod in which a very rapid oscillatory current is set up 
and travel with the speed of light outwards in all directions. We 
ask, Where is it after it bas left the radiator, and before it has 
arrived at the receiver ? The answer to both these questions is that 
it exists as free radiant or wave energy in the :ether. Hence a 
second part of the answer to our question, What is an electric 
current ? is that it is due to certain events or effects happening in 
the space-filling «ther, the localisation of these events being 
determined by what we call the conductor. 

Finally, we are met by a more searching question, viz , What 
are those events, and what is the nature of the effects? In order 


that an answer to such a question may be intelligible it must be 


expressed in terms of some quantities with which we are already 
familiar, and it must not involve any more assumptions than are 
absolutely necessary. Very briefly, then, we may say that the ten- 
dency of modern research is to seek to reduce every phenomenon in 
physies to pure dynamics. Whether this is a legitimate aim or a 
full solution of the problem of interpreting physical nature, as 
presented to us by our senses, I will not venture to discuss, Suffice 
it to say that some of the most profound thinkers have concluded 
that it is the only solution which to our present mental faculties is 
satisfactory. Hence any detailed answer to our question can only 
be expressed in terms of some dynamical theory as to the constitu- 
tion of the «ther and its relations to sense-perceived matter. To 
touch even the outlines of the wether theories already constructed, 


examined or abandoned would be to tax your indulgence and my 
powers more seriously than I can venture now to do. When this 
century opened Dr. Thomas Young made the first really competent 
attempt to apply the theory of a universal æther, assumed to be 
possessed of merely mechanical properties, to the explanation of 
the phenomena of light. Twenty years afterwards Ampere threw 
out a suggestion that the same hypothesis might supply the means 
of interpreting electrical facts. Joseph Henry upheld a similar view. 
Faraday strongly supported it. Clerk Maxwell, in his splendid 
dynamical theory of the electromagnetic field, published in 1864, 
first gave definite mathematical form and expression to a theory 
including, not only electric and magnetic, but also optical, phenomena 
in its grasp. Hertz in 1887, with magnificent insight, verified its 
fundamental assumptions. 

Hence we see that, starting from Volta’s discoveries a century 
ago, the conclusion has been reached that the actions we call an 
electric current, if alternated rapidly enough in direction, would 
end by producing a ray of light. We are, however, as yet in the 
region of conjecture when we attempt to formulate a specification 
of the exact nature of the motional and configurational changes 
which must be at the root of observed effects. To devise a theory 
of the ether such that from the simplest possible assumptions can 
be deduced the facts of electricity, magnetism and optics may be 
said to be the aim of physical inquiry at the present time. Whilst, 
under the guidance of its gifted leaders, the scientific army marches 
on, it continues to dispense material benefits which are appreciated 
by all mankind, But it also reveals to our eyes the amazing 
complexity of structure which underlies the simplest of sur- 
rounding things, and points out regions yet more wonderful 
waiting to be explored. The unravelling of the tangled skein of 
cause and effect in the outward world of Nature affords to many 
intellects a fascinating pleasure ; and it cannot be denied that, 
when pursued in a disinterested and reverent spirit, it is one of the 
highest occupations of the human mind. 


LIST OF THE ELECTRICAL PAPERS READ AT 
THE BRITISH ASSOCIATION. 


The following is a complete list of the electrical Papers 
read and Reports presented at the Dover meeting of the 
British Association :— 


SECTION A,—Mathematical and Physical Science. 

Dr. G. H. Burcu.—“ On the Spectroscopic Examination of Contrast 
Phenomena.” 

Prof. H. L. CLI. EN DAR, F. R. S., and H. T. Barnes. —* Preliminary 
Note on the Variation of the Specific Heat of Water." 

T. G. BEpronp.—"' On the Expansion of Porcelain with Rise of 
Temperature." 

Prof. W. F. Barrett, F. R. S.“ On Some Novel Thermo-electric 
Phenomena." 

C. E. S. PRHILIIPSs.—“ On the Production, in Rarefied Gases, of 
Luminous Rings in rotation about Lines of Magnetic Force.” 

VAUGHAN CornisH.— Note on Deep Sea Waves." 


Prof. J J. THomson. F. R. S. —“ On the Existence of Masses smaller 
than the Atoms." 


Prof. OLIVER Lopere, F.R.S.—* On the Controversy concerning the 
Seat of Volta's Contact Force." 


Dr. L. A. BacER.—“ Recent Magnetic Work in North America.” 


Dr. R. A. LEnrELDT.—"' On the Theory of the Electrolytic Solution 
Pressure.” 


Report on Electrolysis and Electro-Chemistry. 

Report on the Heat of Combination of Metals in the Formation 
of Alloys. 

REPoRT on Radiation from a Source of Light in a Magnetic Field. 

REronT on Electric Standards. 


SECTION F. Economic Science and Statistics. 
R DoxALD.—* Municipal Trading and Profits.” 


SECTION G.—Mechanical Science. 
A. SIEMENS, M. Inst. C. E, —* Electrical Machinery on board Ship.” 
Prof. W. F. Barrett, F. R. S., and W. Browy, B.Sc.— On the Elec- 
tric Conductivity and Magnetic Properties of an Extensive 
Series of Alloys of Iron, prepared by Mr. R. A. Hadfield.” 
SHERARD CowrrR Cours, Assoc. M. Inst. C. E. —* Some Recent Appli- 
cations of Electro- Metallurgy to Mechanical Engineering.“ 
WILFRED S. Bovrr, Assoc. M.Inst.C.E.—“Signalling without Contact, 
a new System of Railway Signalling.” 
Joux B. C, Kersuaw, F.I.C.—* Power Generation —Comparative 
Cost by the Steam Engine, Water Turbine and Gas Engine." 
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THE MAGUNNA METER.* 


This new meter is based on a principle applied for the first time 
in an energy meter, viz., that of the ballistic galvanometer. If a 
current I of a very small duration dt be sent through a ballistic 
galvanometer, the swing obtained is proportional to Idt; it is also 
proportional to the field, so that if this field itself varies as the 
current, we can read the equation in the form de=klidt, The 
duration of the oscillation is independent of = within fairly wide 
limite, its value being given by one of the pendulum formule. If 
it is arranged that one of the circuits is traversed by a current 
which is proportional to the current supplied, and the other by 
a current proportional to the difference of potential, there will be 
a deflection proportional to VI, i.e., to the power. The sum of 
the angles traversed by the needle in a given time will, therefore, 
be proportional to the energy during that time. 

o realise these conditions, the Magunna meter consists of an 
electro-dynamometer, one of whose circuits is traversed by the 
whole of the current or a current proportional to it, and the second 
circuit is subjected to the potential difference of the network. One 
of these windings carries a long needle. In the position of rest, 
the axes of the two coils are perpendicular to one another, and the 
extremity of the needle rests on a contact which leads the current 
to the ooil. One of the coils is fixed, and the other, which carries 
the needle, is movable round an axis perpendicular to both fields. 
If currents are flowing through the coils, the two magnetic fluxes 
produced assist one another, and the movable coil turns, But as 
soon as the coil begins to move the current is cut off, and the coil 
continues to move only in virtue of the ballistic impulse received. 
It reaches a certain maximum point, returns to its original position 
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Sketch of Magunna Meter. 


making contact, is again deflected and so on. A weight, adjustable 
on the length of the needle, enables the inertia of the latter to be 
changed and the apparatus to be regulated. 

The meter may or may not have iron in its construction. The 
first apparatus constructed consists of an iron frame A, similar to 
that of small motors, on which a coil B is wound traversed by the 
main current. Between the pole pieces A’ is a coil similar to that 
of a Deprez-d'Arsonval galvanometer freely movable about an axis 
O and without springs. The spindle O passes simply into two 
graphitic carbon blocks fixed on either side of the frame and having 
no lubrication. This spindle carries the steel index M which is 
made flat so that it does not bend when it reaches the contact C. 
In addition, the contact O is mounted so that it has a slight spring. 
The lever D, fixed to the needle, rests on & loose pulley on the 
movable spindle. This lever is very elastic and if the wheel E is 
stopped while the needle is being displaced it bends slightly and 
does not hinder the motion of the pendulum. The surface of the 
wheel E is covered with felt, and this wheel works directly into 
the oountirg train. A spring pawl H acts on the wheel E to 
prevent ita moving in a return direction. This pawl is simply 
a thin strip of steel making an angle with the wheel. As the 

ndulum is returning, the counting train is cut off by the action of 

„so that registration is only effected during the upward stroke 
of the pendulum. A plumb line is provided to enable the apparatus 
to be put up level, and regulation is easy by moving the weight G. 


From Z' Industrie Electrique. 


The meter is simple, and the results given by the one first oon- 
structed have been very satisfactory and show an almost perfect 
proportionality. Although the angles are not exactly proportional 
to the power, and the oscillations not strictly isochronous, the two 
compensate one another. The meter could be constructed without 
iron, but it is more economical to employ it. The proportionality 
does not suffer if the iron is not saturated, as the ampere-turns 
necessary for the iron are quite negligible compared with those 
required by the air space. In his patent M. Magunna points out 
that the employment of magnetic substances may be very advan- 
tageous. If one portion of the magnetic circuit has remanent 
magnetism, and the movable coil is the fine wire one, there is 
always a small couple even if no current is flowing through the 
coil B. One can construct a meter so that this residual magnetism 
is of such a value that the above couple approximately compensates 
the static friction, and in this way the meter may be made to have 
a very small starting current without such complications as double 
winding. This remanence is variable, it is true; but the static 
friction is also variable, so that the accuracy of this adjustment 
may be no less than with a fixed supplementary number of ampere- 
turns. In any case, a very exact indication of small currents, such, 
for instance, as for one 10 c.p. lamp, cannot be expected. Without 
iron or with laminated iron, the meter would be suitable for 
alternate currente; its regulation would naturally be different to 
that of the continuous-current type because of self-induction. 

It should be mentioned that as soon as the apparatus is in motion, 
very little energy is expended in the fine wire coil, which is discon- 
nected most of the time, The apparatus is simple and not costly, 
and it only remains to be seen what reception it will obtain from 
the electrical industry. 


— —n— nm 


ELECTRIC RAILWAY IN COREA. 

The following is an extract from two letters written by Mr. H. 
Collbran to the Railway Age :— 

The opening of an electric railway in Seoul, the capital of Corea, 
on the Ist inst., caused great excitement throughout the country, 
many Coreans coming from a distance to be present on the occasion. 
It was difficult to ascertain what were the expectations of the people, 
as they imagined all sorts of things, but it seemed that the majority 
expected the overhead trolley wire would pull the cars along. One 
very gratifying feature, however, was the entire absence of all 
superstitution, forming a marked contrast to the fears of the Chinese 
a few years back when railways were firat introduced in that country. 

When the machinery was set in motion at the power house 
the scene was truly a gay one. All of the Cabinet ministers, 
many officials of the Emperors household department, military 
and civil officers, city officials of all kinds, &c., were present, 
and formed a typical Oriental picture, in their rich and 
handsome silken costumes, all eager to participate in the intro- 
duction of a poe step so great as an electric railway. 
Outside the railway yards were thousands upon thousands of Coreans 
occupying every space where it seemed possible to sit or stand, and 
there they had been waiting for many hours to see what would 
happen. Fornearly 4,000 years the only means of travel enjoyed by 
Corean gentlemen have been by the use of chairs or litters carried by 
labourers, and a jump direct from the Sedan chair to an electric 
railway is certainly an event in Eastern life worthy of notice. 

When the time came for the first cars to start there was no hesita- 
tion on the part of the Corean officials about showing their confidence, 
and all of them quickly found seats. The streets had been lined 
with soldiers, but notwithstanding these precautions the greatest care 
was necessary owing to the enormous throngs of people. An average 
speed of five miles per hour was n except in one instance, 
where the track was well guarded, and it was impossible to resist the 
temptation of discomfiting the police, a number of whom had been 
instructed to run ahead of the cars; a rate of 12 miles was made for 
a short distance, quickly leaving the worthy policemen in the rear, 
to their great consternation and the indignation of their chief, who 
was riding in the car. No mishap of any kind occurred, aud after 
returning to the power house a messenger arrived from the Emperor 
requesting that a special trip be made in order to afford him and his 
suite and the Crown Prince and his suite an opportunity of inspecting 
the cars. This was promptly complied with. His Majesty, and the 
court generally, looked on the scene from the palace gates, near the 
United States legation, and the Emperor expressed his pleasure and 
approval of the new enterprise and its successful introduction. 
Prince Ye Chai Toon, the head of the household department, a little 
later on toasted the electric company, and said many nice things 
concerning America and its people. | 

Some of the rules established for the operation of the railway are 
curious. For instance, it is not considered necessary in America to 
announce that females may ride as well as males; but this forms 
the subject of the first rule in the schedule issued by the Seoul 
Electric Co. Can it be possible that so practical a thing as a street 
car will eventually lead to the destruction of the custom, centuries 
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old, of secluding women, and permit them to travel in open carriages 
instead of being shut in a closed chair, little else than a closed box ? 
Again, the Company, like others we have heard of in Europe and 
America, has been confronted with the “hat” difficulty. This time 
it is in regard to the men and not women. For ages past men in 
Corea have worn huge straw hats when in mourning for the loss of a 
relative. These hats are truly of enormous size—at least as large as a 
bushel basket—and the Coreans have drifted into the custom of 
wearing them as sun bonnets. But it now appears that another of 
their ancient practices is in jeopardy ; for the bushel basket must 
go or treble rates must be charged the wearers, The fares vary, 
according to distance, from 2 to 15 cents, This creates surprise, 
because the people cannot understand why it costs less to ride so 
rapidly in a beautiful carriage than to ride in a Sedan chair, which 
can only be carried by coolies. 

In order to accustom the citizens of Soeul to the new method of 
travelling, and to facilitate the operations of the Company afterward, 
the opening celebrations were practically continued for a full week, 
until it became possible to run cars quite as crowded as a Chicago 
state street car, at a high rate of speed, and the sum total of accidents 
amounted to breaking the leg of a dog, who was rather indifferent 
about getting out of the way. This fortunate result was largely 
contributed to by the aid of the officials of the United States 
legation, who were indefatigable in securing arrangements that 
assisted in preventing accidents. The Coreans knew nothing of 
railways or of electricity. In Cairo, Egypt, about 60 people were 
killed during the first week of the street cars in that city. 

Considerable rain usually falls in Corea during the month of April 
and is of immense value to the rice and other crops, but this year no 
rain had fallen since early in January. The country was suffering 
from a serious drought. Sacrifices were offered to the heavens by 
the Emperor, but all in vain. Early in May the electric railway 
opened for public service, and although well patronised it was 
generally stated that the rain did not come because the railway house 
rested on the rain dragon's back and he was consequently prevented 
from doing his usual work. The common people, believing this, 
became clamorous for the destruction of the railway, which by that 
time had been some 10 days in successful operation. Just then the 
first fatal accident occurred. A child ran safely across the track a 
few yards in front of the car, but was called back by its father, and 
running right under the wheels, was instantly killed. It needed only 
the action of the father in holding up the body of the child to the 
gaze of the mob to excite violence. A rush was immediately made 
upon the car, the employés were compelled to fly for their lives, and 
the mob quickly set fire to and destroyed the first car and almost 
equally destroyed the one following it. The excited people then 
made ready to go and destroy the power house, where the lightning 
was stored, but by this time the representatives of the Company had 
arrived upon the scene, and soon gained control of the situation. 
They cleared the track, and succeeded in running cars through the 
city again within some two hours after the trouble arose. 

The Government authorities have issued instructions to both the 
military and the police that they are expected to prevent any similar 
trouble occurring again, but, as ill luck would have it, the long- 
delayed rains commenced to fall about 48 hours after the people 
had stopped the railway, thereby strengthening the belief that the 
Company had stolen the lightning from the clouds, and left little or 
none for rain and thunderstorms, without which the people cannot 
grow rice and must starve to death. 
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ELECTRICITY WORKS ACCOUNTS. 


Ayr Municipal Electric Supply Works. 


In many respects great improvement is to be noticed in the 
figures of the 1898-9 year of working of the Ayr undertaking 
as compared with those of the preceding year. The output, at 
297,420 units sold, represents an increase of nearly 85 per cent., 
while the maximum demand was 210 kilowatts as compared 
with 146 kilowatts. The public lighting has been extended 
by the addition of 45 arc and 10 glow lamps; the output for 


this purpose being 183,566 units against 87,400. Good 
promise is contained in the additional lamp connections— 
exceeding 40 per cent. over the total at May 31, 1898. 

Although the revenue has fallen substantially, viz., from 
3:64d. to 3:15d. per unit, this has been more than balanced by 
the reduction in the costs, with the result that the ratio of 
costs to revenue has been reduced from 80:4 per cent. to 
67-2 per cent., while the working profit has risen from £173 
to £1,279. 

At 2:11d. per unit the total costs are highly satisfactory, 
and the several items of generating costs are all well below 
the average at the output. It is noteworthy that the item of 
* wages at the station” are little more than half what they 
were in the preceding year. 

After paying the interest charges, amounting to £1,178, 
£849 has been placed to the reserve fund, which now stands 
with £2,010 to its credit. The resulting deficit on the year's 
working, to be met by the rates, is £747. 


Bury Municipal Electric Supply Works. 


Although differing from Ayr, in the sense of its being a 
continuous-current station and having started in operation 
nearly a year later, the Bury undertaking strongly resembles, 
in many points, the subject of our first table this week. 
Considering the disparity in population between the two 
towns, and in view of the fact that it has only completed two 
years of working, the Bury concern may be said to have made 
the better showing. 

During the year under notice the output has risen 80 per 
cent. over that of 1897-8, while the lamp connections show 
an increase of over 67 per cent. with the addition of 60 new 
consumers. 

Considerable reduction in the costs has been effected; 
0:6d. having been knocked off the 2-9d. per unit for the total 
costs which was the result of the 1897-8 working. Total 
costs at 2:8d., works costs at 1:17d. and generating costs at 
1:11d. are really excellent results at an output little exceeding 
100,000 units in the year. Of the generating items, while 
all are very low, those of station wages and repairs and main- 
tenance are noteworthy. 

As the result of the year's working £1,072 is the gross profit, 
representing 8:66 per cent. on the mean capital. After pay- 
ing £776 as interest and £681 for redemption of loans there 
is a deficit of £336 to be met by the rates. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)...... Jan, 6, 1899 Kingston-upon-Hull (Mun.) June 9, 1859 
Ayr (Muuicipal)............ Nov. 11,1898, Kingston-on- Thames (Mun.) April 21, ., 
ord (Municipal) . . . May 19, 1899 Lancaster (Municipal) Oct. 21, 1898 
Belfast (Municipal) ........ Sept. 15, ,, | Leeds (company) ... Mar. 8, 1899 
Birmingham (Company). . . Sept. 15, „ | Leicester (Municipal) ......Jan. 20, „ 
Blackpool (Municipal) ....Oct. 7, 1898 Leyton (Municipal Sept. &, ,, 
Bournemouth (Company) .. April 28, 1599| Liverpool (Municipal)...... June 9 „ 
Bolton (Municipal) ........ Dec. 9, 1898 Manchester (Municipal)....Aug. 1l, ,. 
Bradford (Municlpal) ...... April 14, 1899 Newcastle and District (Co.) Dec. 2, 1895 
Brighton CUIR) veras ay 12, „ |Newcastle-upon-Tyne(Co.) April 14, 1899 
Bristol (Municipal) ........ July 14, „ | Northampton (Company) .. April 16, 1598 
Burnley (Municipal) ...... Aug. 25, ,, |Norwich (Company) ....... Dec. 2, « 
Burton-upon-Trent (Mun.) April 21, ,, | Notting Hill (Company) . . Mar. 17, 1599 
Bury (Municipal) .......... ov. 25, 1898 Nottingham (Municipal) . July 21, , 
Cambridge (Company)...... Mar. 10, 1899 Oldham (Municipal) ........ Nov. le, 1598 
Cardiff (Municipal) ........ Jan, 6, ,, |Oxford (Company) ........ May 19, 1599 
Charing Cross (Company) . Mar. 17, „ | Pontypool (Company)) May 5. „ 
Chelsea (Company) ) Mar. 31, „„ Portsmouth (Municipal)....July 14, „ 
Cheltenham (Municipal). . . Oct. 7, 1898 Preston (Company) )))) Oct. 28, 1898 
Chester (Municipal)........ June 23, 1899| Reading (Company) ........Sept. 16, ,. 
City of London (Company). May 12, ,, |BRichmond (Company) Mar. 4, „, 
Clerkenwell (Company) ....Aug. 18, „ Ma lab, uisu y).... April l, 
Derby (Municipal). . . . Dec. 9, 1898 St. James & Pall Mall (Co.). Feb. 24, 1899 
Dewsbury (Municipal). Nov. 25, „ St. Pancras (Vestry) ) May 26, „, 
Dover (Company) )) June 2, 1899 Sheffleld (Company)........Dec. le, 1898 
Dundee (Municipal) .. . . . . Nov. 4, 1898 Shoreditch (Ves ay 27, „ 


try)........M 
Eastbourne Lantelpal ... July I „ (Southampton (Municipal) . June 


Edinburgh (Municipal Oct. 14, „„ |Southport (Municipal). July 7, 1899 
Exeter (Municipal) ........ Aug. 6, ., South Shields (Municipal). July 7, „ 
rer (Municipal)... . Sept. 1, 1899 Stafford ee e bud QE Oct. 21, 1898 
Guildford (Company) ...... May 5, ,, |Sunderland (Municipal)....July 28, 1899 
Halifax (Municipal)........ July 21, „ | Taunton (Municipal June 16, „ 
Hammersmith (Vestry) . . . May 26, ,, |Tunbridge Wells(Mun.) . . Set. 1, „ 
Hampstead (Vestry) ......Aug. 25, Walsall (Municipal)... . .. June 23, „, 
Hanley (Municipal) April 28, Wandsworth (Company) . Aug. lf. , 
Harrogate (Municipal) . . . Dec. 30, 1893] Westminster Company) .. Feb. 24, „ 
Harrow (Company) )))h) June 16, 1899| Whitehaven (Municipal) ..July 28. 
Hast'gs & St. Leonard's (Co.) April 29, 1593| Windsor (Company). ......Dec. 30, 1895 
H'use-to-H'useCo.(K'ns'gt'n) Mar. 31, 1899 ee unicipal) June $0, 1899 
Hove (Company) .......... Mar. 10, „ | Woolwich (Company) ......Jan. 13, „ 
Huddersfield (Municipal) Mar. 25, 1898 Worcester CM unlciDal) e». April 7. „ 
Islington (Vestry)..........Jume 94, .. | Yarmouth (Municipal) .. June 17, 1898 
Kensi'gton & Knightsbr' (Co.) Mar. 8, 1899 i 
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AYR. 
Undertaking Worked dy. . . . . ... . | Ayr Corporation. 
e e Sappi 0 5 ri 5 1896. 
of Supply  ............ I. FCC Alternate current transformer sub- stations. 
Chief Hin 8 Arthur J. Fuller. 
YEAR ENDED MAY 31, 1898. MAY 51, 1899. 
QUANTITIES— 
Unite generated *990980009000990006€ 06989259090009900099000000000909«999 264,233 366,784 
„ BOLD (oral). 3 161,093 297,420 
op sold to consumers .........cccerecersceceveeees EN 73,693 113,854 
s, sold for public lighting, &oc. .......... e 87,400 183,566 
„ used on works 2 e 11,720 9,201 
UNITS SQLD PER 8 O.P. LAMP CAPAOITY ............... 8:26 15:3 
Maximum supply 5 e . — 146 kilowatts 210 kilowatts 
Number of publie lam r . reed cee 28 aro, 55 glow 73 arc, 65 16 c.p. glow 
o ee K — 301 
Connections to mains in 8-0. p. lamps ......... e 9,000 12,645 
CAPACITY OF PLANT IN 8.0.P. LAMPS ..... 8 19,500 19,500 
CAPACITY OF PLANT IN KILOWATTS... ossos. 625 625 
Per kilowa Per kilow 
CAPITAL— Total [Meapacity. | rat. "Capacity. 
Bii cenae diim: @eetoate PESSCOHFECEOEH EHEC HSH SES gorteeccor £40,000 £64 £50,000 £80 
Loan (includi ag Debenture charges). isesi essen | 40,000 64 50,000 80 
ME (TOTAL) .......— E[I— 2 — . es 40,827 65:3 47,977 76:8 
BIO ooi ieri ͤ ta E RR NOME PA EUR . = = = — 
Loan (including Debenture charges) ee | 40827 | 653 47,977 768 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... s c 2.093 3:24 
Share (unissued) ......... ——— À e s | = Eee 
Share (uncalled) ................—.... 3 oe = Z CE 
Loan (including Debentures) ... E e = s 2,023 5°24 
REPAID (TOTAL) .... oeste riot roto ades 1,750 2:8 2.725 430 
RESERVE OR SINKING FUND |... . . 1154 185 2.010 32 
DEPRECIATION FUND ....... e e vas e Seer cere = — = — 
EXPENDED (TOTAL) ).... . . . . . . . . . . .. 35,978 576 49,897 70:3 
Lands and buildings ............................- — A: ies m 
Ig tr C ———Á— ⁵³ TS — aš da =n 
| Dr mm E eee á — = ME zm 
Miscellaneous .......— .— 2 ; — 
BALANCE OF CAPITAL A0 coi + 4,849 T16 4,080 6:54 
REVENUE- Total. ker unit sold Total. Per unit sold 
TOTAL 2s FCC 22,445 3640d. | £3,901 3.150d. 
Revenue from supply F . 1,784 2:580d. 2,289 1:846d 
i meters, &æc !. T — — — — 
i public lighting ........... eere 629 0°937d. 1,523 1:229d 
ii nao of 1 3 VVV — — 2 0:002d 
o 82 0°122d. 87 0:070d 
EXPENDITURE OUT UT OF REVENUE- 
TOTAL COST . ettet nens nti £1,967 | 2930d. | £2,621 2:114d. 
WORKS oo rl. . 3 " 1,483 2:210d. 2,041 1:646d. 
Generation of electricity ...... ..... . . 1,280 1-906d. 1,785 i440d. | 
Fuel (including cartage, &o.) ..... ..................... 456 0°679d. 847 0:684d. 
Oil, waste, water, stores oe mseo e é 61 0°091d. 59 0°048d. 
Wages Ab Station ——Á— 691 1:030d. 719 0:580d. 
Repairs and maintenance at station . . . ... . 71 0:1064. 155 0°125d. 
Distribution of electricity | ............ 8 130 | O-194d. 171 0:138d. 
Wagon, c ose eTEN TEE TANER 80 0°119d. 120 0:0974. 
‘Repairs, renewals of mains, &o......................... 50 0:075d. 25 0°020d. 
Publio ligkting E . „ 1 2 0:109d. 85 0*069d. 
yon n. ess reist reens 73 0:1094., 85 0:069d 
MANAGEMENT AND PROPERTY CHARGES............... 483 0723d. 580 0'468d. 
Rent, rates, fá mn 4 646 78 0:116d. 107 0:086d 
Management .. ease 3 405 0:6044. 478 0:383d. 
Salaries .............. ceosess VVV 260 0:387d. 299 0:241d 
Btationery, &c. .............- CCC 36 00544. 26 0:021d 
Establishment charges  ................. eene 36 0:054d. 25 0°018d 
Law charges, &c. ........... eee eene 73a 0:109d 1254 0:101d 
to mean 
FINANOIAL RESULTS— Total. cap. exp nded ws l 33 
WORKING PROFIT FOR TRM... . £478 1:45% £1,279 320% 
Sum carried to Depreciation Fund .................. — — — | — 
Sum carried to Reserve or Sinking Fund ......... 581 ' 1767 849 212% 
Net interest on loans (incl. Debenture charges) ... 1,052 3197 1,178 2'95% 
BALANCE FROM LAST AOOQUN? ... .. . . . SEE NES zr; 
5 = AVAILABLE FOR DISTRIBUTION, e — — — 
7 ( 1,155 | 350% 7476 | 187% 
. DIVIDEND PAID TN — — — — 
PERCENTAGE OF TOTAL OOSTS TO GROSS REVENUE 
Expenditure per kilowatt capacity n 
REVENUE PER KILOWATT OAPAOITY  .................. 
Expenditure per 8-c. lamp capacit j 
REVENUE PER 8-0.P. LAMP OAPACITY .................. 
REVENUE PER 8-C.P. LAMP OONNECTED ............... 
Price charged for lighting, 5 unit ..... —— en venves 
Price charged for power, per uni. . ẽ . ; 
Price charged for public lighting. x £20 per arc per ann. 1 £20 per are per ann.“ 


AYE.—REMARKS—a Includes auditing £15 and insurance £21. 
system, 6d. for first hour and 4d. after. 


e Met by the rates. 


b By maximum demand 
c The glow lamps are charged for at £2. 10s. per 16 o. p. 
per annum. d Includes £29 to insurance, £18 to repeirs "and £48 expenses rene wing mortgages. 


c Met by general 
scale. 6 Yiocludes noy on publ 
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BURY. 
Bury Corporation. 
November, 1896. 
5-wire continuous-current. 
S. J. Watson. 
MAR. 31,1898. | MAR. 31, 1899. 
71,844 125,922 
64,462 115,853 
59,964 106,968 
4,498 8,885 
35,782 5,872 
6°79 12 
91 kilowatts 144 kilowatts 
4 arc arc 
84 144 
6,155 10,275 
9,500 9,500 
30 304 
. |Per kilowat 
Total get alty- Total. jore 
£30,000 £987 £30, 000 £987 
50,000 98°7 30,000 98°7 
23,595 776 29,245 96:2 
25,595 71:6 29,245 96:2 
6,405 211 755 2°48 
6,405 211 7⁵⁵ 248 
50 0:164 326 107 
714 2:55 1,085 3:57 
25,513 83:9 33,079 109 
7,958 262 8,094 26:6 
8,909 29:3 11,670* 384 
8,555 ! 21:5 12,889 42°4 
291 0:957 426 1:40 
1,918° -631 — 3,834 12:6 
Total. Per units sold Total. ‘Per unit sold 
£1,318 Atesi  £2182 4:520d. 
1,198 4:4604d. 1,971 4-085d. 
41 0°153d. 81 0:1684. 
80 0°298d. 130 0°269d. 
£779 2°900d. | £1,110 2:300d. 
499 1:598d. 566 1172d. 
402 1°-498d. 587 I:112d. 
132 0°492d. 225 0:1664d. 
48 J'179d. 39 0:081d. 
200 077454. 231 0°479d. 
23 0:086d. 41 0:085d. 
15 0*056d. ? 0:01ód. 
\ 15 | 0:056d. 7 000184. 
12 0*048d. 2? 0*046d. 
7 0:026d. 11 0°023d. 
5 0:019d. 11 0:0234. 
350 1:304d. 544 1 126d. 
1750 059d. 208 0-43 1d. 
200 0*7 45d. 336 0°696d. 
177 0:660d. 219 0°578d. 
9 0°034d. 23 | 0°048d. 
} mw | oo. 34 000714 
| to 
Total. oap pe ndo Total . 
£540 242%, | £1,072 366% 
548 | 245% 651 | 215% 
570 2:557 776 2:657; 
579 | 269% ($860 | 1.15% 
| 
| 


24d. 
220 per arc per ann. 
BURY. CRM A 10 ampere 500 watt arcs. 


24d. [ann. 
£17. 10s. per lamp per 


b Over-expended. 
maximum demand system, one pour 
bile lamps and £1,930 on accumulators 
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THE BRITISH ASSOCIATION AT DOVER. 


Dover was chosen for this year’s meeting of the British 
Association on account of the fact that the French Association 
would be holding its meeting at the adjacent port of Boulogne 
at the same time. The arrangement was regarded as 
affording an excellent opportunity for an interchange of 
international courtesies among the scientists of the two 
nations, and happily no political or other considerations 
have prevented the hopes of both Associations from 
being far more than realised. The town of Dover, however, 
possesses little advantage in itself for the purposes of 
such a meeting, and the comfort and enjoyment of members 
present this year have been largely dependent on the fact 
that these have not assembled in great numbers. Never- 
theless the civic authorities and other public bodies have 
certainly succeeded in extending to the Association a welcome 
of a very practical and hearty description, and this, combined 
with the fine weather which has generally prevailed, has 
rendered the visit a success that will be remembered pleasur- 
ably by all who have taken part in it. 

No scientific discovery of prime importance has been 
announced during the recent meeting, neither have the 
proceedings been marked by any event of unusual scientific 
interest, with the single exception of the remarkable exten- 
sion of the Marconi system of wireless telegraphy, which 
has been carried out under the direction of Prof. J. A. 
FlEMNG. But although the meeting is thus unmarked 
by any event of great importance to the scientific 
world, two items in the week's proceedings stand 
out above the level of general mediocrity and command 
special attention. These are respectively the admirable 
address given by Prof. J. J. THomson before Section A, on 
Saturday, on the subject of electrons and the ultimate 
constitution of matter, and the masterly discourse with 
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which, on Monday evening, Prof. J. A. FrxwiNo charmed the 
entire Association assembled in the  Connaught Hall. 
Dealing first with the last named of these two electrical 
events, we may call the attention of our readers to the 
extensive abstract ot Prof. FLEMNG's lecture which we give 
in anothercolumn. It may also be of interest to know that the 
lecture has been issued in illustrated book form. Prof. FLEMNG 
is a past master in the art of giving scientific lectures illustrated 
by experiments. His method of arranging the apparatus on 
the lecture platform and of performing the experiments 
themselves is always adapted in the highest degree to 
giving the audience a clear grasp of the principle involved, 
and in the least space of time. Economy of time is 
of first importance in a popular experimental lecture, 
and very few lecturers, if any, surpass Prof. FLEMING 
in crowding effective experiments into the space of an 
evening's discourse. Nor are the individual experiments any 
less carefully arranged. Of the scores of experiments shown 
on Monday evening not one failed, nor was there one that 
did not show in the most lucid manner imaginable the 
precise point to be brought before the audience. Herein 
is the secret of the lecturer’s art, and aspiring lecturers 
would do well to study carefully Prof. FLEMIxd's methods. 
The audience was presumably ignorant of electrical phenomena 
and phraseology, and the subject of the lecture—‘ The 
Centenary of the Electric Current "—implied the covering 
of practically the entire field of scientific and applied elec- 
tricity. Methodically and lucidly the lecturer led his audience 
over that entire range, from the early researches of Vor rA down 
to the latest achievements in wireless telegraphy. Messages 
were despatched during the lecture to various wireless 
stations, including & message of congratulation to the 
President of the French Association; and replies were 
received back through the ether and read to the audience. 
These and other experiments in wireless telegraphy, which 
have been carried out during the meeting at Dover, have 
given abundant evidence that such messages may be 
despatched and answers received back in a very short 
space of time. Indeed, the messages between Dover and 
Boulogne have passed much more quickly than would have 
been realised had the ordinary commercial telegraph routes 
been adopted. 

We cannot conclude these comments on the Dover meeting 
without a few remarks on the address by Prof. J. J. Tuomson, of 
which we have already spoken. The diary of the proceedings, 
given on another page, ‘furnishes a brief summary of the 
address, and presents its main features. The views as to the 
constitution of matter, and the nature of electricity which 
Prof. Tuomson therein advanced, will, if they prove to be 
correct, necessitate a complete revision of the commonly 
accepted theories. According to these views the atom 
of matter is not that fundamental and invariable unit 
of mass which orthodox chemistry and physics have long 
insisted upon. Indeed, to use Prof. Ox1ver Lopaz'8 expression, 
it would seem as though electricity is the really atomic thing, 
and that matter is not atomic at all in the strict sense. 
Possibly, nay, even probably, the researches which Prof. 
Tomson has prosecuted, in his investigations into this 
recondite but fascinating subject, are leading us a step farther 
towards the conviction that has long been growing in the minds 
of physicists and chemists, that the atoms of the elements are 
one and all built up of one simple elementary substance; 
that, in fact, the so-called elements are not really elementary, 
but are modified forms of one and the same substance, their 
diversified atoms being structurally different but in substance 
the same as one another. 


PROF. SIR MICHAEL FOSTER’S PRESIDENTIAL 
ADDRESS TO THE BRITISH ASSOCIATION AT 


DOVER.* 
(Concluded from page 782.) 


The story of natural knowledge, of science, in the nineteenth 
century, as, indeed, in preceding centuries, is, I repeat, a story of 
continued progress. There is in it not so much as a hint of 
falling back, not even of standing still, What is gained by 
scientific inquiry is gained for ever; it may be added to, it may 
seemed to be covered up, but it can never be taken away. Confi- 
dent that the progress will go on, we cannot help peering into 
the years to come and straining our eyes to foresee what 
science will become and what it will do as they roll on. 
While we do so, the thought must come to us, Will all 
the increasing knowledge of Nature avail only to change 
the ways of man— will it have no effect on man himself? The 
material good which mankind has gained and is gaining through 
the advance of science is so imposing as to be obvious to everyone, 
and the praises of this aspect of science are to be found in the mouths 


of all. Beyond all doubt science has greatly lessened and has 
dni narrowed hardship and suffering; beyond all doubt 
science has largely increased and has widely diffused ease and 
comfort. The appliances of science have, as it were, covered with a 


soft cushion the rough places of life, and that not for the rich only, 
but also for the poor. So abundant and so prominent are the material 
benefits of science that in the eyes of many these seem to be the only 
benefits which she brings. She is often spoken of as if she were 
useful and nothing more, as if her work were only to administer to 
the material wants of man. Is this so? We may begin to doubt it 
when we reflect that the triumphs of science which bring these 
material advantages are in their very nature intellectual triumphs. 
The increasing benefits brought by science are the results 
of man’s increasing mastery over Nature, and that mastery is 
increasingly a mastery of mind; it is an increasing power to use 
the forces of what we call inanimate nature in place of the force of 
his own or other creatures’ bodies ; it is an increasing use of mind 
in place of muscle. Is it to be thought that that which has brought 
the mind so greatly into play has had no effect on the mind itself ! 
Is that part of the mind which works out scientific truths a mere 
slavish machine producing results it knows not how, having no part 
in the good which in its working it brings forth? What are the 
qualities, the features of that scientific mind which has wrought, 
and is working, such great changes in man’s relation to Nature! In 
seeking an answer to this question we have not to inquire into the 
attributes of genius, Though much of the progress of science seems to 
take on the form of a series of great steps, each made by soine 
great man, the distinction in science between the great discoverer 
and the liumbe worker is one of degree only, not of kind. As I 
was urging just now, the greatness of many great names in science 
is often, in large part, the greatness of occasion, not of absolute 
power. The qualities which guide one man to a small truth silently 
taking its place among its fellows, as these go to make up progress, 
are at bottom the same as those by which another man is led to 
something of which the whole world rings. 

The features of the fruitful scientific mind are in the main 
three. In the first place, above all other things, his nature must 
be one which vibrates in unison with that of which he is in 
search ; the seeker after truth must himself be truthful, truthful 
with the truthfulness of Nature. For the truthfulness of Nature 
is not wholly the same as that which man sometimes calls truth- 
fulness, It is far more imperious, far more exacting. Man, unscien- 
tific man, is often content with “the nearly” and “the almost.” 
Nature never is. It is not her way to cal] the same two things 
which differ, though the difference may be measured by less than 
the thousandth of a milligramme or of a millimetre, or by any other 
like standard of minuteness. And the man who, carrying the ways 
of the world into the domain of science, thinks that he may treat 
Nature's differences in any other way than she treats them herself, 
will find that she resents his conduct; if he in carelessness or in 
disdain overlooks the minute difference which she holds out to him asa 
signal to 
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gets blocked ; the hope and enthusiasm, or even the jaunty ease, 
with which the inquirer set out leave him, and he falls into a 
slough of despond. That is the critical moment calling for courage. 
Struggling through the slough he will find on the other side the 
wicket gate opening up the real path; losing heart he will turn 
back and add one more stone to the great cairn of the unaccomplished. 

But, I hear someone say, these qualities are not the peculiar attri- 
butes of the man of science, they may be recognised as belonging to 
almost everyone who has commanded or deserved success, what- 
ever may have been his walk of life. Thatis so. That is exactly 
what I would desire to insist, that the men of science have no peculiar 
virtues,no special powers. They are ordinary men, their characters 
are common, even commonplace science, as Huxley said, is organised 
common sense, and men of science are common men, drilled in the 
ways of common sense. For their life has this feature. Though in 
themselves they are no stronger, no better than other men, they 

ossess a strength which, as I just now urged, is not their own but 
is that of the science whose servants they are. Even in his appren- 
ticeship, the scientific inquirer, while learning what has been done 
before his time, if he learns it aright, so learns it that what is known 
may serve him not only as a vantage ground whence to push off into 
the unknown, but also as a compass to guide him in his course. Aud 
when fitted for his work he enters on inquiry itself, what a zealous 
anxious guide, what a strict and, because strict, helpful schoolmistress 
does Nature make herself to him! Under her care every inquiry, 
whether it bring the inquirer to a happy issue or seem to end in 
nought, trains him for the next effort. She so orders her ways that 
each act of obedience to her makes the next act easier for him, and 
step by step she leads him on towards that perfect obedience which 
is complete mastery. 

Indeed, when we reflect on the potency of the discipline of scientific 
inquiry we cease to wonder at the progress of scientific knowledge. 
The results actually gained seem to fall so far short of what under 
such guidance might have been expected to have been gathered in 
that we are fain to conclude that science has called to follow her, 
for the most part, the poor in intellect and the wayward in spirit. 
Had she called to her service the many acute minds who have wasted 
their strength struggling in vain to solve hopeless problems, or who 
have turned their energies to things other than the increase of know- 
ledge ; had she called to her service the many just men who have 
walked straight without the need of a rod to guide them, how much 
greater than it has been would have been the progress of science, 
and how many false teachings would the world have been spared ! 
To men of science themselves, when they consider their favoured 
lot, the achievements of the past should serve not as a boast, but as 
& reproach. | 

It there be any truth in what I have been urging, that the pursuit 
of scientific inquiry is itself a training of special potency, giving 
strength to the feeble and keeping in the path those who are 
inclined to stray, it is obvious that the material gains of science, 
great as they may be, do not make up all the good which science 
brings, or may bring, to man. We especially, perhaps, in these 
later days, through the rapid development of the physical sciences, 
are too apt to dwell on the material gains alone. As a child in 
its infancy looks upon its mother only as a giver of good things, 
and does not learn till in after days how she was also showing 
her love by carefully training it in the way it should go, so we, 
too, have thought too much of the gifts of science, overlooking 
her power to guide. Man does not live by bread alone, and science 
brings him more than bread. It is a great thing to make two blades 
of grass grow where before one alone grew; but it is no less great a 
thing to help a man to come to a just conclusion on the questions with 
which he has to deal. We may claim for science that while she is 
doing the one she may be so used as to do the other also. The dictum 
just «quoted, that science is organised common sense, may be read as 
meaning that the common problems of life which common people 
have to solve are to be solved by the same methods by which the 
man of science solves his special problems. It follows that the 
training which does so much for him may be looked to as promising 
to do much for them. Such aid can come from science on two 
conditions only. In the first place, this her influence must be 
acknowledged; she must be duly recognised as a teacher no less 
than as a hewer of wood and a drawer of water. And the pursuit 
of science must be followed not by the professional few only, 
but, at least in such measure as will ensure the influence of example, 
by the many. But this latter point I need not urge before this 
great Association, whose chief object during more than half a 
century has been to bring within the fold of science all who would 
answer to the call. In the second place, it must be understood that 
the training to be looked for from science is the outcome not of the 
accumulation of scientific knowledge, but of the practice of scientific 
inquiry. Man may have at his fingere! ends all the accomplished 
results and all the current opinions of any one or of all the branches 
of science, and yet remain wholly unscientific in mind ; but no one 
can have carried out even the humblest research without the spirit 
of science in some measure resting upon him. And that spirit may 
in part be caught even without entering upon an actual investigation 


in search of a new truth. The learner may be led to old truths 
even the oldest, in more ways than one. He may be brought 
abruptly to a truth in its finished form, coming straight to it like a 
thief climbing over the wall; and the hurry and press of modern 
life tempt many to adopt this quicker way. Or he may be more 
slowly guided along the path by which the truth was reached by him 
who first laid hold of it. It is by this latter way of learning the 
truth, and by this alone, that the learner may hope to catch some. 
thing at least of the spirit of the scientific inquirer. 

This is not the place, nor have I the wish, to plunge into the turmoil 
of controversy ; but, if there be any truth in what Thare been urging, 
then they are wrong who think that in the schooling of the young 
science can be ùsed with profit only to train those for whom science 
will be the means of earning their bread. It may be from the point 
of view of the pedagogic art the experience of generations has 
fashioned out of the older studies of literature an instrument of 
discipline of unusual power, and that the teaching of science is as 
yet but a rough tool in unpractised hands. That, however, is not 
an adequate reason why scope should not be given for science to 
show the value which we claim for it as an intellectual training fitted 
for all sorta and conditions of men. Nor need the studies of humanity 
and literature fear her presence in the schools, for if her friends 
maintain that that teaching is one-sided, and therefore misleading, 
which deals with the doings of man only, and is silent about the 
works of Nature, in the sight of which he and his doings shrink 
almost to nothing, she herself would be the first to admit that that 
teaching is equally wrong which deals only with the works of Nature 
and says nothing about the doings of man, who is, to us at least, 
Nature's centre. | 

There is yet another general aspect of science on which I would 
crave leave to say a word. In that broad field of human life which 
we call politics, in the struggle not of man with man, but of race with 
race, science works for good. If we look only on the surface it may 
at first sight seem otherwise. In no branch of science has there during 
these later years been greater activity and more rapid progress than 
in that which furnishes the means by which man brings death, suffer- 
ing, aud disaster on his fellow ten. If the healer can look with 
poen the inereased power which science has given him to alleviate 

uman suffering and ward oft the miseries of disease, the destrover 
can look with still greater pride on the power which science has 
given him to sweep away lives and to work desolation and ruin ; 
while the one has slowly been learning to save units, the other has 
quickly learnt to slay thousands. But, happily, the very greatness 
of the modern power of destruction is already becoming a bar to its 
use, and bids fair— may we hope before long?—wholly to put 
an end to it; in the words of Tacitus, though in another 
sense, the very preparations for war, through the character which 
science gives them, make for peace. Moreover, not in one branch 
of science only, but in all, there is a deep undercurrent of influence 
sapping the very foundations of all war. As I have already urged, 
no feature of scientific inquiry is more marked than the dependence 
of each step forward on other steps which have been made before. 
The man of science caunot sit by himself in his own cave weaving 
out results by his own efforts, unaided by others, heedless of what 
others have done and are doing. He is but a bit of a great system, a 
joint in a great machine, and he can only work aright when he is in 
due touch with his fellow workers, If his labour is to be what it 
ought to be, and is to have the weight which it ought to have, he 
must know what is being done, not by himself, but by others, and 
by others not of his own land and speaking his tongue only, but also 
of other lands and of other speech. Hence it comes about that to 
the man of science the barriers of manners and of speech which pen 
men into nations become more and more unreal and indistinct. He 
recognises his fellow-worker, wherever he may live and whatever 
tongue he may speak, as one who is pushing forward shoulder to 
shoulder with him towards a common goal, as one whom he is 
helping and who is helping him. One touch of science makes the 
whole world kin. | 

The history of the past gives us many examples of this brotherhool 
of science. In the revival of learning throughout the sixteenth and 
seventeenth centuries, and some way on into the eighteenth century, 
the common use of the Latin tongue made intercourse easy. [a some 
respects in those earlier days science was more cosmopolitan than it 
afterwards became, In spite of the difficulties and hardships of travel, 
the men of science of different lands again and again met each other 
face to face, heard with their ears, and saw with their eyes what 
their brethren had to say or to show. The Englishman took the long 
journey to Italy to study there ; the Italian, the Frenchman, and the 
German wandered from one seat of learning to another ; and many 4 
man held a chair in a country not his own. There was help, too, à: 
well as intercourse. The Royal Society of London took upon itl! 
the task of publishing nearly all the works of the great ltalian 
Malpighi, and the brilliant Lavoisier, two years before his own 
countrymen in their blind fury slew him, received from the same 
body the highest token which it could give of its esteem. 

In these closing years of the nineteenth century this great need of 
mutual knowledge and of common action felt by men of science of 
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different lands is being manifested in a special way. Though 
nowadays what is done anywhere is soon known everywhere, the 
news of a discovery being often flashed over the globe by telegraph, 
there is an increasing activity in the direction of organisation to 
promote international meetings and international co-operation. In 
almost every science inquirers from many lands now gather together 
at stated intervals in international congresses to discuss matters 
which they have in common at heart, and go away each one feeling 
strengthened by having met his brother. The desire that in the 
struggle to lay bare the secrets of Nature the least waste of human 
energy should be incurred is leading more and more to the concerted 
action of nations combining to attack problems the solution of which 
is difficult and costly. The determination of standards of measure- 
ment, magnetic surveys, the solution of great geodetic problems, the 
mapping of the heavens and of the earth—all these are being carried 
on by international organisations. 

Another international scientific effort demands a word of notice. 
The need which every inquirer in science feels to know, and to know 
quickly, what his fellow-worker, wherever on the globe he may be 
carrying on his work or making known his results, has done or is 
doing, led some four years back to a proposal for carrying out by 
international co-operation a complete current index, issued promptly, 
of the scientific literature of the world. Though much labour in 
many lands has been spent upon the undertaking, the project is not 
yet an accomplished fact. Nor can this, perhaps, be wondered at, 
when the difficulties of the task are weighed. Difficulties of 
language, difficulties of driving in one team all the several sciences 
which, like young horses, wish each to have its head free with leave 
to go its own way, difficulties mechanical and financial of press and 

st, difficulties raised by existing interests—these and yet other 

ifficulties are obstacles not easy to be overcome. The most striking 
and the most encouraging, features of the deliberations which have 
now been going on for three years have been the repeated 
expressions, coming not from this or taat quarter only, but from 
almost all quarters, of an earnest desire that the effort should succeed, 
of a sincere belief in the good of international co-operation, and of a 
willingness to sink as far as possible individual interests for the sake 
of the common cause. In the face of such a spirit we may surely 
hope that the many difficulties will ultimately pass out of sight. 

Perhaps, however, not the least notable fact of international 
co-operation in science is the proposal which has been made within 
the last two years that the leadıng academies of the world should, by 
representatives, meet at intervals to discuss questions in which the 
learned of all lands are interested. A month hence a preliminary 
meeting of this kind will be held at Wiesbaden ; and it is at least 
probable that the closing year of that nineteenth century in which 
science has played so great a part may at Paris during the great World's 
Fait: -which every friend, not of science only, "but of humanity, 
trusts may not be put aside or even injured through any untoward 
event, and which promises to be an occasion not of pleasurable sight- 
seeing only, but also, by its many international congresses, of inter- 
national communing in the search for truth —witness the first select 
Witenagemote of the science of the world, I make no apology for 
having thus touched on international co-operation. I should have 
been wanting, had I not done so, to the memorable occasion of this 
meeting. A hundred years ago two great nations were grappling 
with each other in a fierce struggle, which had lasted, with pauses, 
for many years, and was to last [s many years to come ; war was on 
every lip and in almost every heart. To-day this meeting has, by a 
common wish, been so arranged that thoae two nations should, in 
the persons of their men of science draw as near together as they 
can, with nothing but the narrow streak of the Channel between 
them, in order that they may take counsel together on matters in 
which they have one interest and a common hope. May we not look 
upon this brotherly meeting as one of many signs that science, 
though she works in a silent manner and in ways unseen by many, 
is steadily making for peace ! 

Looking back, then, in this last year of the cighteen hurdreds, on 
the century which is drawing to its close, while we may see in the 
history of scientific inquiry much which, telling the man of science 
of his shortcomings and his weakness, bids him be humble, we also 
see much, perhaps more, which gives him hope. Hope is, indeed, 
one of the watchwords of science. In the latter-day writings of 
some who know not science, much may be read which shows that 
the writer is losing or has lost hope in the future of mankind. 
There are not a fov of these; their repeated utterances make 
a sign of the times. Seeing in matters lying outside science 
few marks of progress and many tokens of decline or of decay, 
recognising in science its material benefits only, such men have 
thoughts of despair when they look forward to the times to come. 
But if there be any truth in what I have attempted to urge to-night, 
if the intellectual, if the moral influences of science are no jm 
marked than her material benefits, if, moreover, that which she has 
done is but the earnest of that which she shall do, such men may 

luck up courage and gather strength by laying hold of her garment. 

e men of science at least need not share their views or their fears. 
Our feet are set, not on the shifting sands of the opinions and of the 


fancies of the day, but on a solid foundation of verified truth, which 
by the labours of each succeeding age is made broader and more firm. 
To us the past isa thing to look back upon, not with regret, not as 
something which has been lost never to be regained, but with 
content, as something whose influence is with us still, helping us on 
our further way. With us, indeed, the past points not to itself, but 
to the future; the golden age is in front of us, not behind us ; that 
which we do know is a lamp whose brightest beams are shed into the 
unknown before us, showing us how much there is in front, and 
lighting up the way to reach it. We are confident in the advance, 
because, as each one of us feels that any step forward which he may 
make is not ordered by himself alone, and is not the result of his own 
sole efforts in the present, but is, and that in large measure, the 
outcome of the labours of others in the past, so each one of us has the 
sure and certain hope that as the past has helped him, so his efforta, 
be they great or be they small, will be a help to those to come. 


—— ———— — 


PRELIMINARY NOTE ON THE VARIATION OF THE 
| SPECIFIC HEAT OF WATER* - 


BY PROF. H. L. CALLENDAR, NM. A., F. R. 8. AND H. T. BARNES, M. A. SC. 


At the meeting of the British Association at Toronto in 1897 
the authors communicated a note describing their new method of 
determining the specific heat of a liquid in terms of the inter- 
national electrical units, and gave a few results which had been 
obtained in the cases of water and mercury. The whole apparatus 
was also exhibited in action to several members of Section À, on 
the occasion of their visit to McGill College. One of the main 
objects of the work was the determination of the mode of variation 
of the specific heat of water over the range 0° to 100°C., for which 
the method was peculiarly suited. The progress of the investiga- 
tion has been somewhat delayed by the removal of Professor 
Callendar to London in May, 1898. Since that time the work 
has been in the sole charge of Mr. Barnes, who has now succeeded 
in obtaining satisfactory results over the greater part of the range 
to be covered. 

The general principle of the method, and the construction of the 
apparatus, will be readily understood by reference to the diagram 
of the Steady-Flow Electric Calorimeter given in Fig. 1l. A steady 


: FLOW TUBE & CENTRAL CONDUCTOR = = 


INFLOW 


Fic. 1.—Diagram of Steady - Flow Electric Calorimeter. 


current of water flowing through a fine tube, AB, is heated by a 
steady electric current through a central conductor of platinum. 
The steady difference of temperature between the inflowing and 
outflowing water is observed by means of a differential pair of 
platinum thermometers at either end. The bulbs of these thermo- 
meters are surrounded by thick copper tubes, which by their con- 
ductivity serve at once to equalise the temperature, and to prevent 
the generation of heat by the current in the immediate neigh- 
bourhood of the bulbs of the thermometers. The leads CC serve 
for the introduction of the current, and the leads PP, which are 
carefully insulated, for the measurement of the difference of 
potential on the central conductor. The flow tube is constructed 
of glass, and is sealed at either end, at some distance beyond the 
bulbs of the thermometers, into a glass vacuum jacket, the function 
of which is to diminish as much as possible the external loss of 
heat, The whole is enclosed in an external copper jacket (not 
shown in the figure), containing water in rapid circulation at a 
constant temperature maintained by means of a very delicate 
electric regulator. 

Neglecting small corrections, the general equation of the method 
may be stated in the following form :— l 


EC! =JMd0 + H. 


The difference of potential E on the central conductor is measured 
in terms of the Clark cell by means of a very accurately calibrated 
potentiometer, which serves also to measure the current C by the 
observation of the difference of potential on a standard resistance R 
included in the circuit. The Clark cells chiefly employed in this 
work were of the hermetically sealed type described by the authors 
in the Proc. Roy. Soc.,” October, 1897. They were kept immersed 
in a regulated water bath at 15°C., and have maintained their 
relative differences constant to one or two parts in 100,000 for the 
last two years. The standard resistance R consists of four bare 
platinum silver wires in parallel wound on mica frames and 
immersed in oil at a constant temperature. The coils were annealed 
at a red heat after winding on the mica, and are not appreciably 


* Paper read before Section A of the British Association at Dover. 


776 


THE ELECTRICIAN, SEPTEMBER 22, 1899. 


————[—_a="™ElT"a]B"=a]a]=]=]=]{=]2"a2a]"]_"=_]==a=[===K={=_=====E__E{={2@a]N=____=_==_——————————————————————— 


heated by the passage of the currents employed in the work. The 
time of flow t of the mass of water, M, was generally about fifteen 
to twenty minutes, and was recorded automatically on an electric 
chronograph reading to 0°01 seconds, on which the seconds were 
marked by a standard clock. The letter J stands fur the number 
of joules in one calorie at a temperature which is the mean of the 
range, 0, through which the water is heated. The mass of water, 
M, was generally a quantity of the order of 500 grammes. After 
passing through a cooler, it was collected and weighed in a tared 
flask in such a manner as to obviate all possible loss by evaporation. 
The range of temperature, do, was generally from 8deg. to 10deg. 
in the series of experiments on the variation of J, but other 
ranges were tried for the purpose of testing the theory of 
the method and the application of small corrections. The 
thermometers were read to the ten-thousandth part of a degree, 
and the difference was probably in all cases accurate to 0˙001 C. 
This order of accuracy could not possibly have been attained with 
mercury thermometers under the conditions of the experiment. 
The external loss of heat, H, was very small and regular, owing 
to the perfection and constancy of the vacuum attainable in the 
sealed glass jacket. It was determined and eliminated by adjusting 
the electric current so as to secure the same rise of temperature, 
40, for widely different values of the water-flow. 

The great advantage of the steady-flow method as compared 
with the more common method in which a constant mass of water 
at a uniform temperature is heated in a calorimeter, the tempera- 
ture of which is changing continuously, is that in the steady-tlow 
method there is practically no change of temperature in any part 
of the apparatus during the experiment. There is no correction 
required for the thermal capacity of the calorimeter ; the external 
heat loss is more regular and certain, and there is no question of 
lag of the thermometers. Another incidental advantage of great 
importance is that the steadiness of the conditions permits the 
attainment of the highest degree of accuracy in the instrumental 
readings. 

In work of this nature it is recognised as being of the utmost 
importance to be able to detect and eliminate constant errors by 
varying the conditions of the experiment through as wide a range 
as possible. In addition to varying the electric current, the water- 
flow, and the range of temperature, it was possible, with compara- 
tively little trouble, to alter the form and resistance of the central 
conductor, and to change the glass calorimeter for one with a 
different degree of vacuum, or a different bore for the flow tube. 
In all six different calorimeters were employed, and the agreement 
of the results on reduction afforded a very satisfactory test of the 
accuracy of the method. 

The general results of the investigation, so far as it has been 
possible to work them out for publication at present, may be 
gathered from an inspection of Fig. 2, which includes the results 
of previous observers plotted on the same scale. The curve 
marked Regnault, 1840, represents the well-known formula of 
Regnault which has been adopted as the basis of much calori- 
metric work. This formula was confessedly approximate, and 
was deduced from experiments on mixing water at high temper- 
atures with water at 15 C. The method could not be expected to 
give any information with regard to the variation of the specific 
heat at ordinary temperatures, The experiments'of Jamin and 
Amaury (J. aud A.), 1870, by the method of electric heating, gave 
a very rapid increase of the specific heat at low temperatures, but 
the science of electrical measurement, and the difficulties of the 
electrical method, were not at that date sufficiently appreciated to 
render the results of any value. . 

The discovery of the diminution of the specific heat of water 
with rise of temperature from Odeg. to 30°C. was made by Rowland 
in his investigation of the mechanical equivalent of heat by the 
method of Joule. His original results, reduced to the scale of his 
own air thermometer, are shown by the dotted curve marked Ro. 
The corresponding values of the specific heat in absolute measure 
are shown by the scale of joules in the right-hand margin. His 
results nave recently been reduced to the Paris scale by the 
comparison of his thermometers with a Tonnelot thermometer 
standardised at the International Bureau, and with a platinum 
thermometer standardised by Griffiths.“ The results sv reduced 
are indicated by the full curve Ro. The effect of this reduction is 
to lower the temperature at which the specific heat is 4 200 joules 
from 10deg. to 7°C , to diminish the temperature coefficient, and to 
lower the point of minimum specific heat to about 29°C. The 
experiments of Bartoli and Stracciati (1891) were made by the 
method of mixtures, and are expressed in terms of a therinal unit 
at 15°C. The corresponding curve, marked B. and S., bears a 
general resemblance to that of Rowland, but shows a minimum at 
20°C. The errors and limitations of this method are well known, 
and it is difficult to suppose it capable of an order of accuracy 
higher than one part in a thousand, or to resist the impression 
that this excessive lowering of the minimum point is due to some 
constant error inherent in the method, which cannot be eradicated 


* Waidner and Mallory, Phil. Mag., June, 1899. 


by mere repetition of similar experimente. The experimen 
of Griffiths (GG) over the range 15deg. to 25deg. were made » 
observing the rate of rise of temperature of a mass of water ina 
calorimeter heated by an electric current. His work threw a flood 
of light on the difficulties of electrical calorimetry as usually 
practised, and explained the failure of previous observers to secure 
satisfactory results by this method. Over the range of his experi- 
ments he found approximately the same rate of diminution of the 
specific heat as tbat given by the experiments of Rowland when 
reduced to the same scale of temperature. The curve marked CB 
in the figure, extending from 4deg. to 60deg., representa the results 
so far obtained in the present investigation. The points indicated 
by small circles represent samples of single observations with 
different calorimeters, and are inserted to give an idea of the order 
of agreement attainable by this method. The order of accuracy 
diminishes as the temperature rises, owing to the greater difficulty 
of satisfactorily regulating the temperature of the water-jacket at 
the higher pointe. It is hoped, however, by a slight modification 
of the heating and regulating apparatus, to secure good results at 
temperatures as high as 90°C. with the water-jacket, and to obtain 
an observation at 100%. with a steam- jacket. 

According to the authors’ experiments, the curve representing 
the variation of the specific heat is much flatter than that given 
by Rowland, and has a minimum at 40°C. instead of 29°C. The 
experiments of Rowland did not extend sufticiently beyond the 
minimum point to afford a really satisfactory determination. The 
value of the specific heat could not be determined by his method 
with the same degree of precision at the extremities of the 
range as in the middle, and all the probable errors of the 
method would be greatly increased as the temperature of the 
calorimeter was raised so far above its surroundings. In particular, 
the corrections and changes of zero of the mercury thermometers, 
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and the rate of external loss of heat, would be excessive at the 
higher points. In the authors’ method, on the contrary, there 
ate no thermometric difficulties of this nature, owing to the 
direct employment of platinum thermometers, and the external 
heat loss increases very little as the temperature is raised, 
because the external water jacket is always at the same 
temperature as the inflowiog water current, so that the mean 
excess of temperature is always nearly the same. Another 
indication that the temperature of minimum specific heat should 
be not far below the middle of the range is afforded by the 
experiments of Regnault, and more recently by those of Reynolds 
and Moorby, on the mean specific heat of water between (deg. 
and 100°C. Their results by entirely different methods agree in 
showing that the mean specific heat over the whole range does not 
greatly exceed the value at 20°C. 

There is apparently revealed for the first time by the authors 
experiments a very rapid increase in the specific heat as the freezing 
point is approached. The point at 4°C. on the curve CB represents 
the mean specific heat over the range Odeg. to 8deg. The rapid 
increase of the curvature as this point is reached is probably due 
to an exceptionally high value in the immediate neighbourhood of 
0°C. The probability of this result was foreseen by Rowland on 
theoretical grounds ; but his original curve, which is accurately 
straight line from ödeg. to 20deg., does not show the effect. The 
authors propose to investigate this point more closely by taking 
smaller ranges of temperature, such as 0°-2° and 0°-4°C., from 
which the actual form of the curve may be deduced. 
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With reference to the possibility of obtaining an independent 
verification of the accuracy of the electrical units, and, in particular, 
of the absolute value of the E. M. F. of the Clark cell, it is interesting 
to compare the absolute values of the specific heat deduced by the 
electrical methods with that of Rowland by the mechanical method. 
For this purpose the authors’ results, and those of Griffiths (G.), 
and of Schuster and Gannon (S.), have been reduced to joules on 
the assumption that the absolute value of the E.M.F. of the Clark 
cell at 15°C. is 1:4342 volts, as found by Glazebrook and Skinner, 
assuming Lord Rayleigh’s value of the electro-chemical equivalent 
of silver, and taking the international ohm as correct. It has been 
pointed out that the results of Griffiths would be brought into 
harmony with those of Rowland by supposing that the true E.M.F. 
of the Clark cells employed was about 2 millivolts lower, or one 
pert in 700, The authors’ results, however, lie about midway 
between those of Rowland and Griffiths, and would require a 
correction of only 1 millivolt if the whole of the difference were to 
be debited to the Clark cell. It is not at all likely that the E.M F. 
of the cells employed by the authors can have exceeded the B.O.T. 
standard by so much as 1 millivolt, or that their resistance standards 


can have been incorrect by so much as one part in 700. It is most 


likely that both the Clark cells and the resistance standards 


employed by the authors agreed with those employed by Griffiths 


to within one or two parts in 10,000, and that the difference of the 
results is mainly to be attributed to the radical difference in the 
methods of calorimetry. 

These and similar questions relating to the absolute values of 
the standards employed do not affect the accuracy of the relative 
results as regards the variation of the specific heat of water with 
temperature. The relative results are regarded by the authors as 
being probably as accurate as their present apparatus is capable 
of affording. By far the most important consideration affecting 
the form of the curve in this respect is the particular thermo- 
metric scale to which the results are reduced. If, for instance, the 
results were expressed, as originally obtained, in terms of the 
platinum scale of temperature, which differs from the absolute 
scale by only 0 38'C. at 50°C., where the divergence is a maxi- 
muin, the curve would be that represented by the dotted line 
PPP in the figure. The curve CB is deduced from this by the 
usual parabolic difference formula, which give results in practical 
agreement with the Paris scale. 

Since the discussion of the thermal unit introduced by Griffiths* 
at the British Association Meeting of 1895, and partly in conse- 
quence of the general interest excited by that discussion, so many 
new facts have been brought to light, and so much experience has 


been gained of the practical effect of the proposals then made, that 


it appears desirable to discuss more fully the bearing of the present 
work on the general question of the relation between the various 


thermal units. Dieterici (Wied. Ann., XXXIIL, p. 417, 1888) 


made a determination of the mean specific heat in terms of the elec- 


trical units by means of a Bunsen ice-calorimeter. His result 
(when reduced on the assumption that the electrochemical 


equivalent of silver is 00011180 grm. per amp. sec., and that the 
ohm is the resistance at 0°C. of a column of mercury 1 sq. mm. 
in section and 106°30cm. in length) gives 4:233 joules as the value 
of the mean specific heat of water in absolute measure between 
the limits Odeg. 
Physics," Vol. II., Part IL, p. 338) endeavoured to connect this 
result with those of Rowland at low temperatures by assuming a 
parabolic formula for the mode of variation, and taking the mini- 
mum value at 30°6°C. to be 0:9898 of the value at 0°C 
These assumptions give for the specific heat s, at any temperature 
tC., the formula i 
sı= 1 — 0:0006684 ¢+0-00001092 72 . (W) 
and for the mean specific heat between Odeg. and (deg, which may 
be written 570, 
st = 1 - 0:0003342 t -- 0:000003064 2. 
According to this formula, the ratio of the mean specific heat 
between Odeg. and 100deg. to the specific heat at 20°C. would be 
1:0120. According to the formula of Regnault, the same ratio 
would be 1°0038. If we take Rowland’s corrected value at 20°C. 
as 4°181 joules, the mean value between Odeg. and 100deg. would 
be 4:197 joules according to Regnault, but 4:233 joules according 
to Winkelmann. The latter gives a remarkable coincidence with 
Dieterici, in consequence of which the formula (W) has been 
frequently quoted and employed in physical investigations. It must 
be remarked, however, that Rowland's curve is not even approxi- 
mately parabolic, and that the range covered by his observations 
is hardly sufficient to justify this method of treatment. It must 
also be observed that the values given by Winkelmann's formula 
for the specific heat in the neighbourhood of 100deg., and still 
more at higher temperatures, are so large that they cannot 
conceivably be reconciled with the experiments of Regnault and 


* Griffiths’ "The Thermal Unit," Phil, Mag., November, 1895. 

+ Assuming that the mean caloric melts a quantity of ice sufficient to 
cause 15°44 milligrams of mercury to enter the calorimeter. Bunsen gives 
15°41 milligrams, and Velten 15-47 milligrams. | 


and 100°C.t Winkelmann (‘‘ Handbook of 


other good observers. Griffiths (Phil. Trans., VII., 1895, 
pp. 318-323) came to the conclusion from a comparison of his 
experiments on the latent heat of evaporation of water at 30deg. 
and 40°C. with those of Dieterici at 0°C. expressed in terms of the 
mean specific heat, and with those of Regnault on the total heat 
of steam at 100°C., that the mean specific heat must be very 
nearly identical with the specific heat at 15°O., although 
Regnault’s direct experiments made the ratio from 0 5 per 
cent. to 1 per cent. larger. At his suggestion Prof. Joly 
performed the inverse experiment of determining the mean specific 
heat between 12deg. and 100deg. with his steam calorimeter in terms 
of the latent heat of steam at 100deg. taken as 036:63 times the 
thermal unit at 15 C. The result of this experiment was to make 
the mean specific heat appear nearly 0 ö per cent. smaller than the 
specific heat at 15°C. If we suppose that the inversion of the 
experiment would tend to reverse the error of the original deter- 
mination of the latent heat, the result would appear to be strongly 
in support of Griffiths’ contention. Peabody, in the preface to 
his well-known Tables of the Properties of Saturated Steam” 
(1896), as the result of a careful discussion of Rowland’s and 
Regnault’s experiments, adopts Rowland’s values from Odeg. 
to 40deg., and expresses his results in terms of the mean specific 
heat between lddeg. and 20deg. He finds that Regnault's experi- 
ments may be sufliciently represented in terms of this unit by 
assuming the specific heat to be constant and equal to 1:008 
between the limits 45deg. and ldddeg., and constant and 
equal to 1046 between the limits 155deg. and 200°C. This 
assumption would make the mean specific heat between Odeg. and 
100deg. have the value 1:0044 in terms of the specific heat at 
17 ‘ddeg., or the value 1°0056 in terms of the specific heat at 20deg., 
assuming Rowland's coeflicient of diminution. The general effect 
of these changes is to make the tables agree fairly well throughout 
with Regnault's experiments, but the method can only be justified 
on the ground of expediency, and can hardly be regarded as a 
satisfactory reconciliation of conflicting evidence on account of the 
assumed discontinuities in the specific heat. Shaw (“ B. A. 
Report," 1896, p. 162) gives a similar reduction of Regnault's 
experiments by means of Rowland's original table, but tabulates 
only the total heat in joules at each point between 100deg. and 
180°C. His reduction shows a similar flattening of the curve 
between 100deg. and 150deg., as compared with Regnault's formula. 
This may bea physical fact, but might also be explained by supposing 
that the earlier experiments at 108deg. to 120deg. were about 
0 4 per cent. too high. Shaw’s reduction, expressed in terms of a 
thermal unit at 20°C., is given for comparison in the table below. 

Quite recently a direct determination of the mean apecific heat in 
terms of mechanical units has been made by Reynolds and Moorby 
(Phil. Trans., A. 1897) on a large scale with Reynolds’ break 
and a steam-engine. Their result expressed in absolute units is 
4'1832 joules, and is entitled to very great weight on account of 
the minute accuracy of the measurements, and the full discussion 
of possible sources of error. It exceeds the value found by 
Rowland at 20 C. by only one part in two thousand, but is no less 
than 1:20 per cent. smaller than the mean value found by Dieterici 
—a discrepancy far too large to be explained by any uncertainty 
in the values of the electrical units. Unless the mean value found 
by Reynolds and Moorby is summarily rejected, it is clear that the 
minima of specific heat at 20Jeg and 30deg., indicated by the work 
of Bartoli and Stracciati and of Rowland respectively, must be 
due to some constant source of error inherent in their methods, 
and that all formul:e hitherto proposed for the mode of variation 
of the specific heat between Odeg. and 100deg. must be abandoned. 
It is possible, however, to deduce a more satisfactory comparison 
of the results of Rowland with those of Reynolds and Moorby by 
means of the present series of experiments, on account of their 
greater range, and the close agreement of the individual obser- 
vations. Neglecting for the present the rapid change of the 
specific heat in the immediate neighbourhood of 0°C., it may be 
observed that all the authors’ observations between 10deg. and 
60deg. (with the exception of one at 55deg.) are represented within 
one part in 5,000 (te., within the limits of agreement of the 
observations with different calorimeters at any one point) in terms 
of the minimum value s,, at 40"C., by the simple formula— 


2, = s, (1 4-0:000004b(t - 40)?). (CB). 


which gives for the mean specific heat between Odeg. and tdeg. the 
formula— 

st o= 84.(1°0072 — 0:00018¢ + 0:00000150t). 

If this formula could be assumed to hold beyond these limits over 
the whole range Odeg. to 100deg., the ratio of the mean specific 
heat between Odeg. and 100deg. to the specific heat at 20deg. would 
be 1:0024. Assuming Rowland's 4:181 joules at 20deg., this ratio 
would give the value 4:191 joules for the mean specific heat, a result 
which is still in excess of Reynolds and Moorby’s 4:183 joules, but 
is not so hopelessly beyond the range of possible errors of experi- 
ment as that given by Winkelmann’s formula. It may also be 
worth remarking that a direct experiment of Rowland's gave the 
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ratio 510/528 —1:0024, for which the above formula would give the 
value 10033. 

It would appear, however, from the authors' preliminary obser- 
vations at higher points, that the curve of variation of specific heat 
is not quite symmetrical, but somewhat flatter between 60deg. 
and 100deg. The rate of change of the specific heat at 100deg. 
as given by the formula (CB), if extrapolated, is more than twice 
as great as that given by Regnault, and at 200deg. about four 
times as great. The experiments of Regnault apply particularly to 
this portion of the range, for which they remain the standard, and 
have been universally adopted. Until more accurate experiments 
are forthcoming, it would be extremely desirable to retain his 
formula for the higher pointe, with such modification only as is 
necessary to make it fit with the observations at lower temperatures. 
It happens that the rate of variation of the specific heat given by 
Regnault's formula agrees with that given by the formula (CB) 
between 55deg. and 60deg. The two formula can, therefore, be 
very accurately fitted at this point by the simple expedient of sub- 
tracting a constant quantity from the values given by Regnault's 
formula at temperatures above 609C. This apparently arbitrary 
method would not be suggested if it were not that it leads to results 
which are intrinsically most probable, and which require the 
simplest modification of existing tables. 

If the formula (CB) is adopted for the range Odeg. to 60deg., over 
which it has been accurately verified, and the formula of Regnault 
(corrected as above explained) from 60deg. to 100deg., the ratio of 
the mean specific heat between Odeg. and 100deg. to the specific 
heat at 20deg. is 1:0014. Taking Rowland’s value as 4:181 joules 
at 20deg., this ratio would give 4:1868 for the mean specific heat, 
which exceeds the value found by Reynolds and Moorby by less 
than one part in a thousand—a discrepancy so small as to be within 
the limits of possible error even in the case of these two extremely 
accurate determinations. Since it isa work of great labour and diffi- 
culty to redetermine the specificheat at temperatures above 100deg., 
and since it is extremely unlikely that more accurate results over 
this part of the range will be forthcoming in the near future, it has 
appeared desirable to adopt this basis for the construction of the 
annexed table of the variation of the specific heat of water over 
the whole range Odeg. to 220°C. The general etfect of the table is 
to diminish the extent of the variation hitherto assumed, but it is 
believed that the results here tabulated are within the limits of 
possible error of all the best experiments. The order of agreement 
may be inferred from a comparison of the values of h, the total 
heat of the liquid, given in the last two columns. 


Table of Specific Heat of Water. 


Range 0° to 60°. Callendar and Barnes. 
Formula, st = 0:9982 + 00000045 (t - 40)". 


t?C. À 


Rowland 
(Deg.) | Joules t s (CB) (reduced) 

0 4:203 1:0054 M e ^" 

5 4:196 1:0037 1:0045 5:023 5:023 
10 4:190 1:0022 1:0037 10:037 10:044 
15 . 4:185 1:0010 1:0030 15:045 15:054 
20 4181 1:0000 1:0024 20:048 20:057 
25 41178 0:9992 1:0018 25:045 25:053 
30 4:176 0:9987 1:0013 30:029 30:043 
35 | 417 0:9983 1:0009 35:022 35:039 
40 4-174 0:9982 1:0006 40:024 Peabody 
45 4174 0:9983 1:0003 45:016 45:000 
50 4:176 0:9987 1:0001 50:008 50:040 

55 4:178 0:9992 | - 1:0000 55:009 55:080 
60 4-181 1:0000 1:0000 60:000 60:120 
Range 60° to 220°C. Regnault (corrected). 
Formula, s, = 0:9944 + 0:00004: + 0:0000009:? 
60 4-181 1:0000 1:0000 60:000 60°12 
65 | 4184 1:0008 1:0000 65:002 65:16 
70 4:188 1:0016 1:0001 70:008 10:20 
75 4191 10024 1:0002 15:018 15:24 
80 4:195 1:033 1:0004 80:032 80:28 
85 4:199 1:0043 1:0006 85:051 85:32 
90 4-203 1:0053 1:0008 90:075 90:36 
95 4:207 1:0063 1:0011 95:105 95:40 
100 4212 | 1:0074 1:0014 | 100138 100:44 
Shaw 
110 4:222 1:0097 1:0020 110:22 11067 
120 4-232 | 1:0121 10028 120:33 120:73 
130 4-243 1:0148 1:0036 120:47 130:80 
140 4:255 1:0176 1:0045 140:63 140:88 
150 4:267 1:0206 1:0055 150:82 151-01 
160 4281 1:0238 1-0066 161:05 16120 
170 4:295 1:0972 1:0077 171°31 171:61 
180 4310 1:0308 1:0089 181-60 182°14 
190 4:326 1:0245 1:0102 191:94 ae 
200 4-342 1:0384 1:0115 202˙31 "s 
210 4-359 1:0425 1:0130 21272 iud 
220 4-577 1:0467 1:0145 223:18 n 


THE FIELD OF EXPERIMENTAL RESEARCH.* 


BY ELIHU THOMSON, ` 


Physical research by experimental methods is both a broadening 
and a narrowing field. There are many gaps yet to be filled, data 
to be accumulated, measurements to be made with great precision, 
but the limits within which we must work are becoming, at the 
same time, more and more defined. Whatever may be our ideas of 
fundamental entities, as expressed in various theories : whether, as 
an example, we regard the ether as like an infinitely mobile 
fluid, or as an incompressible solid, or as a jelly; or 
whether we incline to think that being an electromagnetic 
medium, it may be without mechanical properties, which 
properties depend in some way upon the electromagnetic nature of 
the ether ; we cannot reach sure ground without the experimental 
test. It is but a few months since Prof. Dewar by the evaporation 
of liquid hydrogen in a vacuum, closely approached, if he has not 
reached, our lower limit of possible temperature. When we tum 
to the consideration of the field for research work at high tempera- 
tures we are not confronted by the fact of a physical limit existing, 
which may be approached but never reached. While we may 
actually employ in electric furnaces temperatures, which, according 
to Moissan, have a lower limit of 3,500°C., we can realise the 
possibility of temperatures existing in the stars measured by tens 
of thousands or hundreds of thousands of degrees of our tempera- 
ture scale. 

A superior limit is, however, already set for us by the 
vaporisation of all known substances, no materials for lining the 
furnace being available, not subject either to fusion or vaporisation, 
thus using up the energy which would otherwise go to increase the 
temperature, A suggestion as to a possible extension of 
temperature range may be made here. It may be requisite to work 
with closed receptacles under pressure, and to discharge through 
them electric currents of so great energy-value as to attain almost 
instantaneously the highest temperatures, to be maintained for 
only a very short time. We may imaginea huge condenser charged 
to a potential of, say, 10,000 volts as discharged through a limited 
body of gas contained in a small space within a strong steel tube 
which has a lining of refractory non-conductor. The energy may 
thus possibly be delivered so suddenly to a very limited body of 
material as to result in a momentary elevation of temperature 
passing all present known limits and capable of effecting profound 
changes in molecular constitution. We need all possible extension 
of the limits of research in this direction in order to discover some 
clue to the relations which the chemical elements bear to each 
other. The limit of possible strength of the containing receptacle, 
or some unforeseen factor, would probably set the new bounds. 
The point to be here enforced, however, is that far beyond any 
increase of working range in temperature, obtained in any way, 


| there must still exist a further range unattainable by our best 


efforts and possibly for ever outside of the field of experimental 
research. Our knowledge of this higher range can alone be derived 
from a study of the actions going on in the stars and nebule. 

The work of Hertz upon electric waves was to the physicist a 
grand experimental demonstration, tending to prove the truth of 
the electromagnetic theory of light, and subsequent progress was 
profoundly influenced by it, though no practical use followed at 
once. The physicist to-day may see in the wireless telegraph only 
au extension of Hertz's original work, for he need not consider the 
commercial or economic outcome, He may, however, recognis? 
the fact that in the wireless telegraph as developed by Marconi, 
practice calls for a broader theoretical view. 

One gap in the work yet to be filled is the actual production of 
electric waves of a wave-length corresponding to those of the 
spectrum. If this could be done by some direct method, no matter 
how feeble the etfect obtained, the experimental demonstrations of 
the electric nature of radiant heat and light would be fitly completed. 
Several years ago it oocurred to me that it might be possible to 
devise a method for accomplishing the end in view, and so close the 
existing gap. Many years ago an observation on sound echoes 
showed clearly the production of high-pitch sounds from single 
pulses, or lower-pitch waves. A bridge, over a mile in length, was 
boarded at the sides, and vertical slats regularly and closely placed 
along its side formed, for a sound wave incident thereon, a series of 
reflecting edges or narrow vertical surfaces, a kind of coarse grating. 
It was found that a loud sound or pulse, such as that of a gun shot, 
emanating from a point near one end of the bridge, and two or three 
hundred feet in a line from the structure, was followed by an echo 
which was in reality a high pitch musical tone. The pitch of this 
tone corresponded to the spacing of the slate in the bridge 
considered as a reflecting grating for sound. Following this 
principle, it seems possible that a very sudden pulse in the ether or 
electromagnetic wave, incident at an angle upon a reflecting grating 
having from 20,000 to 40,000 ruled lines to the inch, if the plane of 
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incidence were at right angles with the rulings might be thrown 
into ripples of the wave length of light and yield a feeble 
luminosity. If the colour then varied with the angle of incidence 
chosen and with the angle through which the reflection passed to 
the eye, the experiment would be conclusive. It is needless to 
recount the steps in the discovery of Röntgen rays, we now know 
that these rays come from the impingement of the ‘‘ radiant 
matter" or cathode rays. We know also that the higher the 
vecuum and therefore the higher the electric potential needed to 
effect the discharge, the more penetrating or the less easily 
absorbed is the resulting radiation. Rays have been produced 
which in part pass through cast iron nearly an inch thick. The 
iron acting as a filter absorbs all rays of less penetrating power. A 
question may here be put, which it will be for future experiment to 
answer: Can we by increasing the degree of vacuum in a Crookes’ 
tube by the employment of enormous potentials for forcing a 
discharge through the higher vacuum, produce rays of greater and 
greater penetrating power? They would probably not affect a 
photographic plate nor a fluorescent screen, If they lost also 
the property of ionising a gas and causing electric convection, we 
might not even be able to discover them. That some influence or 
action in the ether does actually penetrate the dense masses in 
space is evidenced by gravitation, the mystery of mysteries. We 
are, however, not justified in going beyond the proved facts which 
can only be the result of experimental work and close observation. 
All else is speculation. 

The diffusion which takes place when Rontgen rays pass through 
various media is another phenomenon which needs more aitention 
from investigators. This effect seems to be produced by all sub- 
stances in a greater or less degree. It, however, appears to be 
nearly absent in the case of those substances which give out light 
er fluoresce under the rays, as barium platinocyanide and calcium 
tungstate. It will be important to determine definitely whether 
the rays diffused by different substances are lowered in pitch or 
penetrating power as compared with the rays exciting the diffusion ; 
whether, in other words, the rays from a tube with quite high 
vacuum, excite similar rays by diffusion, or rays more absorbable ; 
and if a lowering takes place, whether it occurs in like manner and 
degree for all diffusing media. The phenomenon may be akin to 
fluorescence, as when quinia sulphate converts the invisible ultra- 
violet rays of the spectrum into lower rays or visible light. The 
action may be at its extreme when barium platinocyanide, excited 
by Róntgen rays, so lowers the pitch as to produce rays within 
the visible spectrum, for this compound gives very little or no 
Rontgen ray diffusion. Are theresubstances which under Róntgen 
rays fluoresce with invisible rays of the order of the ultraviolet 
of the spectrum? If, as is the case with solid paraitin, the 
irradiated substance give rise to considerable diffusion, it can, 
as Prof. Thomson has noted, produce a secondary diffusion 
in other masses of the same substance, or of other substances, as 
indicated by feeble fluorescence of the sensitive barium salt, 
thoroughly screened from the direct source of rays and from the 
first or primary diffusion. It is probable that tertiary diffusion 
could be found if we possessed a far more powerful or continuous 
source of the rays for exciting the initial diffusion. The ray 
emission, even in the most powerfully excited tube, is probably so 
intermittent that the active period is but a fraction of the total 
time. It may easily be that the limit of intensity of Rontgen ray 
emission has not yet been reached, especially when artificially 
cooled anticathode plates are available. 

There is much room for experimental work in this fascinating 
field. "There is needed for it the means for the production either 
of a continuous electric discharge at from 60,000 to 100,000 volts, 
or a high frequency apparatus capable of giving an unbroken wave 
train, that is, a succession of high period waves of current without 
breaks or intermissions. The ordinary high frequency apparatus 
for obtaining discharges of high potential from alternating currents 
gives only a rapid succession of discharges, each consisting of a few 
rapidly dampened oscillations. These discharges occupy but a 
small fraction of the total time. This is very different from a 
continuous sustained wave train, with the successive waves of equal 
amplitude following each other without break. Such sustained 
waves would, doubtless, be of use in research, especially in vacuum 
tube work, and they would, of course, convey much more energy 
than the usual broken or interrupted discharge known as a high 
frequency discharge. 

Some six or seven years ago I endeavoured, while working upon 
the subject of high frequency, to fill the gap. The result was an 
apparatus which, with its modifications, deserves more study and 
experiment than I have been able to give to it, A brief description 
may not be out of place :—A large inductance coil, with a heavy 
iron wire bundle for a core ; a coil of relatively few turns, with no 
iron core, and a condenser of variable capacity, were connected in 
series across the mains of a 500-volt electric circuit. The smaller 
coreless coil and the condenser were arranged to be shunted by an 
adjustable spark gap with polished ball terminals. By simply 
closing for a moment the spark gap so as to form a low resistance 


shunt around the condenser and the small coil, and afterwards 
slowly separating the balls, the local circuit of the condenser, small 
coreless coil and shunting gap become the seat of sustained oscilla- 
tions, the frequency of which depends upon the relation of 
inductance and capacity in the local circuit. The energy supplied 
is that of a continuous current through the large inductance coil 
with the heavy core. The action of the apparatus is easily com- 
prehended by a little study. The oscillating current in the local 
circuit may be made to induce much higher potentials in a secondary 
circuit inductively related thereto. In this case the turns of the 
secondary in relation to the primary, are, as usual, such as to step- 
up the potential. In other words the potential developed in the 
secondary is determined by the transforming ratio. 

While, in the forms of high frequency apparatus alluded to, we 
may obtain almost any differences of electric potential up to millions 
of volts, assuming the apparatus large enough for the work, we do 
not get a sustained separation of positive and negative charges, as 
in the static machine, or in a less complete degree with the inductive 
coil. Prof. Trowbridge, of Harvard, has, however, made use of 
large Planté rheostatic machines, the condenser plates of which 
are charged in parallel from 10,000 small storage cells connected in 
series. The discharge of the condenser plates is effected after they 
are connected in series by 4 suitable connection—changing frame 
moved for the purpose. "Very high potential discharges are thus 
obtained and the polarity is always definite. It is manifest that 
the size of the apparatus and the perfection of ita insulation deter- 
mine the possible performance. The objection to such an 
apparatus for experimental research or demonstration is the large 
number of cells required and the complicated arrangements of 
circuits for charging them. I have, however, recently succeeded in 
removing all necessity for the presence of charging cells, and have 
produced what may be termed a dynamostatic machine which is 
worked by power or by current from a lighting circuit, either 
continuous or alternating, and may replace a static machine. It is, 
of course, not dependent upon the weather. I trust it may be of 
sufficient interest to merit the following brief description :— 

A small electric motor has, in addition to its commutator, a pair 
of rings connected to its armature winding for obtaining alternating 
currents. The shaft of the motor drives synchronously a revolving 
frame bearing connections which, as in the Planté rheostatic 
machine, connect a series of condenser plates alternately in parallel 
for charging and in series for discharging at high potential. A 
small oil immersed step-up transformer has its primary connected 
to the brushes bearing upon the two alternating current rings of 
the motor, and its secondary, giving, say 20,000 volts, is periodi- 
cally connected to the condenser plates while in parallel by means 
of the revolving connection frame. The adjustment is such that 
only the tops of the alternating waves, or their maxima, are used 
to charge the condenser plates, while, also, those halves of the 
waves which are of the same polarity are alone used, the others 
being discarded or left on open circuit. The apparatus may be 
driven by power, in which case the electric motor becomes a 
dynamo, exciting its own field and supplying alternating current 
to the primary of the step-up transformer, or suitable alternating 
currents may drive it as a synchronous motor. Such a machine 
run by continuous currents, and having only 11 plates, gives sparks 
between its terminals over 12in. long in rapid succession. It can 
be built cheaply, and is a highly instructive machine from the 
transformations it illustrates. The machine is also arranged, by 
the addition of a simple attachment. so that it may be used to 
charge insulated bodies, or to charge Leyden jar condensers or the 
like, replacing the ordinary static machines. It might, in fact, be 
used to charge a second range of condenser plates in another 
rheostatic machine to a potential of 100,000 volts, for example. 
These, after coupling in series or cascade, might be made to yield 
potentials beyond any thus far obtained. 

The interest in such experimental apparatus and the results 
obtained comes largely from the apparent ability to secure a repre- 
sentation of the effects of lightning discharges upon a moderate 
scale, and the possibility of studying the action of air and other 
gases, as well as liquids and solids, at varying temperatures and 
pressures u ider high electric stresses. Broadly considered, how- 
ever, the similarity of the effects to those produced in a thunder- 
cloud is more apparent than real. The globules of water con- 
stituting the electritied cloud do not possess charges of millions of 
volts potential, the etfects of which are seen in the stroke of light- 
ning. The individual globules may possess only a moderate charge. 
When, however, they are massed together in a large extent of cloud 
the virtual potential of the cloud as a whole, with respect to the 
earth, may be encrmous, though no part of the cloud possesses it. 
The cloud mass not being a conductor, its charge cannot reside upon 
its outer surface or upon its lower surface nearest the earth, as with a 
large insulated conductor. The charge, in fact, exists throughout 
the mass, each globule of water suspended in the air having its 
small effect upon the total result. When the cloud discharges, the 
main spark branches within and through the cloud mass in many 
directions. The discharge can at best be only a very partial one 
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from the nature of the case. These are conditions which are 
certainly not represented in our experimental production of high 
potential phenomena, except pee upon a very small scale in the 
electrified steam from Armstrong's hydroelectric machine, a type of 
apparatus now almost obsolete. Yet if we wish to reproduce, as 
nearly as possible upon a small scale, the conditions of the 
thunder-cloud, we will be compelled to again resort to it. In 
voleanic eruptions similar actions doubtless occur and give rise to 
the thunder-clouds which often surround the gases sent out from 
the crater. 

Considering then that the conditions in the thunder-cloud are so 
different from those in our experiments with high potentials, we 
can easily understand that the study of lightning phenomena may 
present problems difficult to solve. Two forms at least of light- 
ning discharge are quite unknown in the laboratory; namely, 
globular lightning and bead lightning, the latter the more rare of 
the two. Personally I cannot doubt the existence of both of these 
rare forms of electric discharge, having received detailed accounts 
from eye witnesses. On one occasion, while observing a thunder- 
storm I narrowly missed seeing the phenomenon of globular light- 
ning, though a friend, who was present looking in the opposite 
direction, saw it. The explosion, hawover was heard, and it con- 
sisted of a single detonation like the firing of a cannon. According 
to the testimony of an intelligent eye witness, who described the 
rare phenomenon of bead lightning within an hour after it had 
been seen, it is a very beautiful luminous appearance, like a string 
of beads hung in a cloud, the beads being somewhat elliptical, and 
the ends of their axes in the line of the discharge being coloured 
red and purple respectively. This peculiar appearance, not at any 
time dazzlingly bright, persisted for a few seconds, while fading 
gradually. Again, our knowledge of the aurora is not, as yet, much 
more definite or precise than it is in regard to the obscure forms 
of lightning alluded to above. Whether these phenomena will ever 
be brought within the field of research by experimental methods is 
an open question. 


ON THE EXPANSION OF PORCELAIN WITH RISE 
OF TEMPERATURE.* 


BY T. G. BEDFORD, B.A. 


In direct comparisons of the scales of temperature given by air and 
by platinum-resistance thermometers at un temperatures, the 
expansion of the porcelain envelope enters as a small correction. In 
the experiments described in this Paper, a direct determination of 
the linear expansion of porcelain was made at temperatures from 
0°C. to 830°C. The method used was essentially the same as that 
described by Callendar (Phil. Trans., 1887, A. p. 167). On a tube 
of Dayeux porcelain two fine transverse marks were made at a distance 
about 91:3cm. apart, The tube was heated to as high a temperature 
as possible in a gas furnace, and was then slowly cooled by 
diminishing the gas supply. During cooling the variation in the 
distance between the marks was determined by a pair of reading 
microscopes which were mounted on stone blocks and not touched 
except by the screw head during an experiment. The readings of 
the microscopes for a standard length (a glass tube kept in melting 
ice) were taken at intervals. 

The temperatures corresponding to the length measurements were 
deduced from the resistance of a platinum wire running from mark 
to mark in the axis of the tube and supported on a plate of mica. 
The resistances in ice and steam were taken after each exposure to a 
high temperature, The sample of platinum wire from which the 
piece used in these experiments was cut is known to have a value of 
8, in Callendar’s formula from 1:50 to 1:51. The value ô= 1:505 was 
used, and thus a direct determination of the resistance at the 
temperature of boiling sulphur was avoided. Au error of 0°01 
in ô causes an error of less than ldeg. in the calculated value of ¢ at 
1,000?C. 

Four main experiments were made ; the results were plotted and 
are reproduced on the accompanying slide. From O. to 600°C. 
the results are represented fairly well by the formula 


l = l (1 +34-25 x 10-7¢ + 1077 x 10-122), 


Above 600°C. the points are more erratic, but still do not depart far 
on either side from the curve given by the above formula. A length 
of about 6cm. at either end of the tube was not directly heated by 
the furnace. Hence there is an uncertainty due to the ends (greater 
at the higher temperatures), since the coeflicient of expansion varies 
with the temperature. For cubical expansion the above formula 
gives— 
v. = v, (1+102°75 x 1077 +324 x 10-1962). 


“Abstract of a Paper read before Section A of the British Association 
at Dover. 
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COMPARATIVE COSTS AND PROFITS OF CABLE, 
ELECTRIC AND HORSE TRACTION IN NEW 
YORK CITY.* 


We publish below a comparative exhibit of the receipts and 
expenses in detail of the cable lines, the electric 6 con- 
duit) lines and the horse railway lines of the Metropolitan Street 
Railway Co.’s system, for the year ending June 30, 1898, and those 
of the corresponding financial year just ended. The comparison is 
the more valuable, inasmuch as the track mileage of the system is 
the same this year as last, so that the results are not complicated by 
the purcbase of new lines or the building of extensions, but the full 
effect of the change of motive power and the giving of greater 
facilities may be seen reflected in gross earnings, while the results of 
the ageing of electrical apparatus and of certain other influences 
affecting operation during the year are shown in the detailed 
operating expenses. 

On June 30, 1899, the company had 25:3 miles of track in opera- 
tion by the cable system, the construction dating from 1893 and 
1895 ; 82:1 miles of track in operation with the underground electric 
system, nearly all of which was opened from N ovember 1, 1897, to 
October 1, 1898; and 113:4 miles of horse railway track. It will 
thus be seen that in both years, the results of which are now 
presented, there was serious interruption to traffic because of construc- 
tion, the company last year losing three complete months' traflic on 
two of its most heavily patronised lines. 

The first lesson to be derived from these figures is the way in which 
the public responds to increased facilities. In the last year the 
company ran its cars over the same trackage nearly 42,000,000 miles, 
as against but 35,000,000 miles in the previous year, the new cars 
being, moreover, nearly double the capacity of the old. The 
passenger receipts jumped nearly 25 per cent. as a consequence, while 
the receipts per car car mile were actually increased from 29 7 cents 
to 3077 cents, or about 3 per cent. The traffic of the cable lines 
fell off about 10 per cent., and of the horse lines about 30 per cent., 
while the electric lines carried three times as many passengers in 
1899 as in 1898, and their receipts per car mile increased from 26:99 
cents to 31:23 cents, 

Taken as a whole, the Metropolitan system operated last year at 
15:18 cents per car mile, as against 15:83 cents in the previous year, 
and the earnings from operation have become 15:50 cents, as against 
13:87 cents. ior 1898. The electric lines have made all of this 
increased net earning power, and have, in addition, overcome a 
combined diminution on the horse and cable lines of 1°15 cents per 
car mile. 

The percentages of operating expenses to passenger receipts of the 
three motive powers compare as follows :— 


1898. 1899. 

Per cent Per cent. 
Cable PENNE 478 50°8 
Fee ean SES Sd ETE P NES EEUU 879 38:5 
I.Göͥõö0⁵ V 8 655 ...... 69:8 
Total 4:35 deat idissNe E c YR E EeTe ITI T 585 494 


Coming now to detailed operating expenses, we find much to study 
in the comparisons, and some things which require explanation, 
The winter of 1898 9 was an extremely eevere one, the most so 
that New York has known since the great blizzard of 1858. It was 
not only that there were two or three severe storms to contend with, 
but there was a long succession of stormy conditions, and the snow 
was not off the ground for weeks at a time. This had a serious 
influence, not only in the item of“ removing snow and ice and street 
cleaning,” which increased from $27,725 in 1898 to $67,322 in 
1899, but also in *renewals of cable" for the cable system, tube 
cleaning” for both cable and electric systems, “ repairs of cars, 
vehicles and electrical and cable equipment," and in lost traffic, 
the latter a very material figure, inasmuch as the system was 
almost completely blocked for several days during the winter. 
During these heavy snow storms the cable lines were kept in almost 
continuous operation, but only at the expense of immense strain and 
wear upon the cables, During parts of the stormy period last winter a 
new cable on the Broadway line would last hardly more than a week. 

As a result of these and other influences, including the ageing of 
apparatus, there has been a general increase in the cost of all three 
motive powers in the last year as compared with the previous one, 
and this increase is found in all of the main divisions of operata 
expenses with all three motive powers, except in “genera 
expenses” for the cable system, and in “transportation” and 
* general expenses” in the horae system, which show slight decreases. 

It will be noticed that in the power figures of the electric line 
appear a number of charges belonging to horse railroading, and it 
must be explained that these are owing to a short crosstown horse 
railway line so joining à number of the electric lines as to make it 
impossible to consider it other than a part of the electric system. 
The cost of electric motive power proper, excluding these items, was 
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1:21 cents per car mile in 1898, and 1:57 cents per car mile in 1899. | power-station buildings owned by the company, &c. ; while the 
The company's new 70,000 H.P. power station was not in operation | operating expenses of this statement are slightly loser than those in 
at all during the year, and is even now running but a single unit out | the accompanying table, by reason of items covering cost of caring 
of the ten to be installed, so that the advantage of economical power | for oflice buildings and a few other small charges. A complete 
has not yet been obtained, but the company has been forced to use a | statement follows :— 1898 1899 

number of temporary power stations with storage batteries, &c., and | Receipts from all sources $11,076,021 $13,525,524 
has been many times forced to work them above the economical | An operating expenses , 5,620,484 1 
limit, the demand for power at certain hours of the day severely | Earnings from operation 55 5,455,537 7,116,813 


taxing the station capacities. Per cent. operating expenses to total receipts ... 507 47:4 

In connection with these detailed figures of passenger operation | Fixed charges. fuod suce dau La mcus 3,609,966 4, 477,757 
pure and simple, which are the ones, of course, which will be of | Dividends Paid —— . . . . 1,500,000 2,471,675 
special interest to the street railway manager and engineer, it may | Surplus over dividends ..................... suus 345,570 167,381 


be well to present a complete financial statement of the operation of We cannot forbear to again speak of the generosity of the manage- 
the Metropolitan system for the last two years. In this statement | ment of the Metropolitan Street Railway Co. in freely giving to the 
the “receipts from all sources” include not only the passenger | engineering and street railway public valuable figures of this kind, 
receipts, but those from advertising, dividends on stock of other | thus throwing light upon the problems which both foreign and 
companies held in the treasury, income from rental of offices in the | American cities are grappling with at the present time. 
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Cable. Electric, | Horse. Total. 
— — L — 
1898. 1899. 1898. 1899. | 1898. 1899. 1898. 

Items. 272 V ẽͤb ff. CEN EI! a a a 88 

Per Per Per Per | Per Per | Per 

Amount.| car Amount. car Amount. ] car Amount. car Amount. car Amount. car | Amount. car 

mile. mile. mile. mile. mile. mile. mile. 

Total passenger receipts ............ 4,130,225 34°42 5,090,615 5545 1,918,875 26˙99 6,043,538 31:23 4,375,597 27°35 3,085,559 25°72 10,424,695 29°70 12,819,712/30°70 


Passenger operating expenses 1,970,486 16:42 


1,874,422 18:00 | 727,406,10°23 (2,512,682 11°95 2,858,255 17°87 2,154, 969 17°66) 5,556,127 15°83 | 6,542,07315:18 


Earnings from passenger operation ats E 1,816,195 17:45 1, 191,407 1670 3,750,856 19°25 1,517,562; 9:48 US 776 4, 868,568 15:87 | 6,477,639|15°50 
Maintenance of Way. | 
Road bed — track, bor. siguiente 41,447, 0°35) 44,894) 0.43 6,153! 0°09! 257796 013: 72,928 0°46} 58.810 0-49; 120,528 0°34} 129,499! 0'31 
„„ Material: iene 6,673, 0:06 4,685 0:05 *105| ... 4,223| 0:02 7,549 0˙05 14,462 012 14,117 0°04 25,370| 0:06 
„ Steel rails Je 200 375 ... 954! 0°01 28, .. 705 TELS. vas 1,859 1,114... 
|, switches, castgs, spikes, &c. 10,108 0°08) 17,227 017 3,128 0°04; 10,083 0:05 5,567 0°03 4,936 0:04 18,804| 0°05 32,247 0:08 
E „ ties and timber 287 14 148| ... 740 2,504 0:01 1,095, 0 01¹ 2,7599 ... 1854 .. 
2 Overhead & underground const n. 80,787 0°67| 82,411] 079| 5,779 0'08| 22,978 0:13 | 165 4 Ns 86,751 0°25} 105,589 025 
„ renewals of cable 189,391 1:58| 239,481 2°30] ...... 2n ge 2532 "T eem a 189,391| 0°54; 239,481| 0:57 
1 » tube cleaners............... 11,758 0°10] 11,824 0-11} 4, 230 006 30,818 016  ..... e ix 15,988, 0°05] 42,642 0°10 
| „ CC P 40,708 0°34; 41,511! 0:40 11122 „„ l T am e pe 40,720, 0:12 41,511 0:10 
„ gearsmen and splicers. 21.240 018, 21,339 02000 sd. fd "e p esos € 21,240 0:06 21,559, 0:05 
| Buildings gs ees 4,099, 0:03 7,1835, 0:08 821| 0:01) 11,855, 0:06 17,262. 010, 13,695, 0'11 22,182) 0°06 35,551 0°08 
Removal of snow and ice, and | | 
street cleaning .............. ...... 15.328 013, 17,045 0'16 2,7510 0°04; 25,415 | 0:13 9,666, 006| 24,864 021 27,725 0°08 67,522, 0°16 
Pot! ipsu: 422,027) 3°54| 488,590 4°69} 23,851) 0:35| 131,938 (00°68: 116,145 772 118,572 0'99|  562,024| 1:60! 739,099) 1°77 
Maintenance of Equipment. | | 
= Cars and vehicles .................. 68,768; 0:57 78,174 0°75| 28,687 0°40} 134,539 0°69; 61,449 0°38; 50,950 0°42] 158,904! 0°45) 265,463) 063 
2 Electricorcableequipmentofcars! 42, 287 035) 37,580, 0°36] 29,952 0°42; 90,320) 0:47 8 .. iss es 72,247 021| 127,701 0'31 
£ Tools and machinery ..... ...... 1, 714 001 eai 0:02 152, ... 2,502 0°01 328, ... 74. ... 2,195| ... 4,610, 0:01 
Total V 112,770 094 | 117,528, 115 58, 792 0'83| 227, 22201˙17 61,784 0˙59 51,024 0°42! 233, 345 0°66) 395,774) 0°95 
ower, 3 
Repairs of steam plant... 15,147 013, 19,596 019 2.042; 0:03 8,148 0:04 9 AS T m 17.197 0:05 21,543, 0°07 
K „ electrical or cable plant 12, 395 0:10 9,252! 0:09 824| 0:01 3,042) 0:02 3 .. i^ s 13,221| 0:94 12,293, 0:03 
» PEL m 458| ... 219| ... 584 1,057| ... 15,561| 0°10} 13,964| 012 16,404! 0:05 15,240| 0-04 
Stable equipment, supplies, &c .... 174| ... 113) ... 424 642 12,206. 0:08 8,594 0:07 12,805 0:04 9,549| 0°02 
Renewals of horses 550 250 i» 3,050 0:01 750, ... 62,440 0'59| 23,925) 0:20 66,020} 0°19 24,925) 0°06 
Horse shoeing................. eere 571| ... 352 2,477 0:03 3,175, 0˙02 80,933, 0˙51 62,737 0:52 83,9810 0°24 66,264, 0°16 
Cost of provender ................essee 3,432 0°03 4,081, 0°04} 14, 010 0:20} 15,575, 0°08; 445,183 278, 377,756 3:15| 462,624) 1:32| 397,392) 0°95 
s „  feedmen— wages 92|- .... 270 ... 1,687; 0:02 2,228 001, 40,419 0˙25 28,516 0:24 42,198| 0°12 51,014; 0:08 
» »  removingmanure 60| ... 45; “see * B3]: ves 137 | 7,109, 0:04 6,657| 0:06 7,084! 0:02 6,575 0°01 
Ostlers, hitchers and stable help... 2,485, 0:02 8,055 0°03} 12,795 018 | 15,847 0°08, 347,855 2:18 271,285) 2°26| 363,134) 1:07} 290,163) 0°70 
Engineers, firemen & power service 65,262) 0°54| 64, 342 0'62| 20,662, 0°29; 63,480; 0°33 240 se " = 86,163) 0°25} 127,822 031 
Fuel, power houses | 04,912, 088, 112,428 108 51,015, 0°72) 188,455| 0:98 ` 455, ... $t vais 156,381) 0°45} 300.885 0°72 
Light other supplies at powerhouse’ 15, 4710 0°13! 16,383) 016 5, 570 008| 13,414) 0:07 | 59 ss -— 20, 900 0:06 29,797 0°07 
Water tan eee SEP 21,775| 0:18 | 19,583 019 5,842! 0:08; 27,300 0'14, 11,138 0:07 8,691; 0:07 38,754| 0'11 55,374| 0'13 
Tot! €—Ó 242,784| 2:02! 249 577 2:39, 120,675| 1770| 342,974 1°77 1,023,408 6°40} 802,082| 6°69} 1,386,867) 3°95} 1, 594,654 35°34 
Transportation. | 
Conductors, drivers, gripmen, and' | 
Hietormensnsn 711,650 5°93| 652,262 6:27| 353,127, 4:97 1,083,104 5°60 1,156,395 723| 837, 390 6'98 2, 221,151 6'33 | 2,572,756 6°16 


0"71| 166, 515 0°86 | 


Inspectors, startera,switchmen, &c. 143,519| 1:20) 142,125, 1:36} 50,292 
Car house expenses, watchmen, | 


HM 0°74} 95, 411 0°78| 313, 204 0°89) 402,051) 0°96 


cui cleanéra, oilers de o . B6820| 01 37848 036 27,392 039| 95205| 048| 63,245) 040! 44829 037 127457 036 175,82 042 
Car service - car lighting? doen 39.227 0.55 33,814 033| 142 0.02 2,506 O'01| 11,690 007| 9,505 0°08]  52,059| 014| 45,425 O11 
55 12.832 011| 11634 0-11] 5,156, 007, 19,991 010 7.191 004| 5,574 003| 25.281 007| 85,198 008 

Total . 5 944,120 787 877,683 843 437,111) 6'15 1,565,121 7.06 1,357,921 849| 988,508 8.24 2,739,158 781 3,231,512 7-73 

General. Expenses. | | | 

salaries of officers and clerks ...... 30,559 0:25} 238.123 027| 11,0051 016 35,881 019 41,938 026| 29,308 0-24] 33,348 0-24] 93,262 0-22 
:!!! | 150325 125 59,474, 057| 45829 0.61 105.550 053, T9076 049| 50,711 042| 273229 078| 212,154 0'51 
% dur anche | 65,099 0557, 55446 051 32100 045 107,628, 056 171962 11 114.764 096| 278462 079| 27587 066 

CCC 248,784 207 141,043| 1-35] 36,979 122 248,428 1:27 208,976, 187| 194,783 162| 034.788 181 581,258 1°39 

Total operating expenses. . 970, 486 1642 1,874,422 17-99 727,406 10°23 f. 512.66 11.85 2,858,235 1787 2,154,969/1796 | 5,556,127 18:85 | 6,512,075/1518 
ar mileage run.—. .. . . . 11,991,404 10416079 | 7,110,000 | 19,347,978 | 15994912 | 11,996,799 | 35,096,406 41,760,856 


Surplus account, 
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TRADE NOTES AND NOTICES. 


[Notices for insertion, under the above heading must reach the Office nol 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week. | 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury-court, Fleet- 


street, London :— 
NOW READY. 

“The Electrician” Electrical Trades’ Directory and Hand- 
book for 1899.— The Second Edition of the ** Big Blue Book” for 
1899 is now ready. The volume contains the large Sheet Tables 
of Electricity Supply Stations and Electric Railways aud Tramways. 
The price of the Directory and Handbook remains the same—10s., 
post free 10s. 9d.; abroad, post free, 12s. (United States 13s. 6d.). 


* LABORATORY NOTES AND Forms.”—With the above title we have ready 
the New Edition of a set of 40 Elementary and Advanced Exercises for 
use in Electrical Engineering classes. These have been prepared by 
Dr. J. A. Fleming, and will be found of great service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net; in sets of any three, 1s. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 58. 6d. net. The complete 
seb of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 128. net; or bound in strong 
oloth case. price 128. 6d. net. Strong portfolios can be had, price ls. each. 

NOW READY.—The cheaper edition of Dr. J. A. bui ** Electricat 
Laboratory Notes and Forms." These cheaper Forms have been prepared 
for the use of students and teachers ab the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms haa led toa request for a cheap»r set for use at the day 
and evening classes a6 many of the technical institutes. These new Forms, 
which differ only from the higher-priced set in being printed on smaller and 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. 

DRUM ARMATURES AND OomMUTATORS,” by Mr. F. Marten Weymouth, 
also ready. Price 7s. 6d. ; abroad, 88. Prospectus on application. 

„% ELEOTRIO Motive Power,” by Albion T. Snell, contains the 
latest information respecting the application of electric energy to mini 
and general power transmission purposes, in which the author has h 
much experience. Prioe 108. 6d., post free ; abroad, 11s. 


4% ELTOTRIOAL TESTING FOR TELEGRAPH ENGINEERS.” — By J. Elton 
Young, M.I.E.E. The scope of the book aims at furnishing a fuller treat 
ment of the subject, from the standpoint of the Telegraph Ingineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 
15 8 of the theory of testing as applied to electrical lines in general. 

emy 8vo, fully illustrated. 10s. 6d., post free ; abroad 11s, 

‘Tae STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING.”—A new work 
by Messrs. H. K. O. Fisher and J. C. H. Darby, with the above title, is 
now ready, price 6s. net; abroad, 6s. 3d. This work is intended to serve as a 
guide to operators already in the telegraph service, and to those who desire 
to enter that service. he great cable companies now insist that their 
operators and probationers shall pass certain examinations in electrical 
subjects. The book is very fully illustrated. Second Edition now ready. 


% S0BMARINE OABLE-LAYING AND RzPAIBING."—By H. D. Wilkinson, 
MI. I. E. E., &o., fully illustrated; price 12s. 6d. 


4% PRAOTICAL Notes rog ELROTRICAL STUDENTS."—By Messrs. A. E. 
Kennelly and H. D. Wilkinson, Price 68. 6d., post free. i 


" ELEOTRO-OHEMISTBY.”—By Dr. G. Gore. Third Edition. 
post free. 


„WIRELESS TELEGRAPHY: SIGNALLING AOROSS SPAOB WITHOUT WIRES 
BY ELEOCTRIO Waves.”—By Dr. O. J. Lodge, with many original illustra: 
tions. New and Enlarged Edition nearly ready. 

„ ELECTROMAGNETIO THEORY.”—By Oliver Heaviside. 
Vol. II., just published. 128. 6d. 


„MAGNETIC INDUCTION IN Inox AND OTHER Mrrars.”—By Prof. J. A. 
Ewing. Price 10s. 6d., post free. 

„THE INCANDESCENT LAMP AND ITS MANUFAOTURE."—Dy Mr. Gilbert S. 
Ram. Price 78. 6d., post free. 


u THE STEAM ENGINE INDICATOR AND INDICATOR DiAGRAMS, " —Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 


"Tug ART or ELECTROLYTIO SEPARATION OF METALS."—AÀ second issue 
of Dr. Gore's book is now ready, price 108. 6d., post free. 


‘THe MANUFAOTURB OF ELEOTRIO Licht OaRsons.” — A Practical 
Guide to the establishment of a Carbon Manufactory. Fully illustrated, 
price 18. 6d. ; post free, Is. 9d. 

“THE CENTENARY OF THE ELECTRIC CURRENT, 1799-1899."—By Dr. J. 
A. Fleming. Price, paper covers, In. net, post free Is. 3d.; strong cloth, 
28., post free. 

„HR BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEAROH, 1896-97,” 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 58., post free. 


*ILocALIBATION OF FauLTS IN ELgorBIO LiaHr MarNS,"—By F. O. 
Raphael. Price 5s., post free. 
" ELgOTBIOAL ENGINEERING FORMULA,” a pocket-book, by Messrs. W. 


Geipel and H. M. Kilgour; price 7s. 6d. ;.b s. 9d. ; abroad, Be. 
New Edition in the picis "s 3. by post, 7 ; , 


Price 3s., 


Vol. I., 128. 6d- 
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Prof. J. A, 
„ post free. 


„erm ALTERNATE CURRENT TRANSFORMER, Vol. I.— 
Fleming, M. A., D. Sc., F. R. S. New Edition. Price 12s. 
Vol. II., price 12s. 6d. post free, is also ready. 

« ErgorRIO LAMPS AND Exgotaro LiGHTING," by Prof. J. A. Fleming 
M.A., D.Sc., F.R.S., is handsomely bound, and full of original illustra- 
bions, designs, initials, &o. Mew Edition nearly ready. 

«Tug ELEoTRIOIAN" PRrIuEBS.—In Two Volumes. Vol. I., Theo 
Vol. II., Practice. Price, stout paper oover, 9s. 2d. each, post free; clot 
93. 9d. Single Primers, 3d. each, post free. 

„ Moriva POWEB AND GEARING FOR ELEOTBIOAL MAOHINERY."—By 
E. Tremlett Carter, O. E., M. I. E. BE. Price 128. 6d., post free; abroad 
13s. 6d. 


„TH POTENTIOMETER AND ITS ADJUNOTS": A Universal Syst of 
Electrical Measurement.—By W. C. Fisher. Fully illustrated. Price 68. 


post free. 

„ ARMATURB WINDINGS OP ELEOTBlO MAOHINES."—By H. F. Parshall 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electrio Companies of America, and 18 intended to serve as a 
working treatise on d o design. Large 4to, 870 pages, 140 full-page 
illustrations and 65 full-page tables, 808., post free. 


IN THE PRESS. 
„% Tue ELEOTRIO ARO."—By Mrs. Ayrton. 
«Tug MANUFACTURE OF CARBONS FOR ALL ELEOTRIOAL PURPOSES.”"— 
By Francis Jehl. Ready in October, 
* SgooNDARY BATTEBIES, THEIR DESIGN AND MANUFACTURE. "—By E. J. 
ara BATTERIES: THEIR CONSTRUCTION AND Usz."— By W. R. 


Cooper. Nearly rcadv. . 
„ PRACTICAL lELEPHONY."—By Dane Sinclair and F. C. Raphael. 


“Tag ELECTRICIAN! WIBEMAN'8 PooKET-BOOK.”—Edited by F. C. 
Raphael. Nearly read y. 


a ——— M —ü—ä—.dä — — 


TENDERS INVITED. 


The Glasgow Corporation require tenders for the supply and erec- 
tion of switchboards, fuel economisers, two 50-ton and one 30-ton 
electric travelling cranes, constructional steel work forthe new power 
station and for the supply and laying of cables. An advertisement 
contains further particulars, and specification, &c., can be obtained 
from the general manager of the Corporation tramways (Mr. John 
Young), 88, Renfield-street, Glasgow. Tenders must be lodged with 
the town clerk (Sir J. D. Marwick), City-chambers, Glasgow, not 
later than 5 p.m. of Tuesday, Oct. 3. 


The Glasyow Corporation also invite tendera for reconstructing 
tramways. Specifications, &c., can be obtained from Mr. John 
Young, general manager, 88, Rentield-street, and tenders must be 
sent to the town clerk (Sir J. D. Marwick) not later than 5 p.m. of 
Tuesday, Oct. 10th. An advertisement contains further particulars. 


The Rotherham Corporation invite tenders for the supply, delivery, 
and erection of :—(1) Lancashire boilers, (2) engines, dynamos 
pumps, feed pipes, &c., (3) storage battery, (4) switchboard and 
boosters, (6) feeders, mains, arc light leads and roadwork. Further 
particulars are given in an advertisement, and copies of specification, 
&c.,can be obtained from the town clerk, Mr. H. H. Hickmott. 
Specifications may be seen at (but not obtained from) the offices of the 
consulting engineer, Prof. Alex B. W. Kennedy, 17, Victoria-street, 
London, S. W. Tenders must be delivered at the town clerk’s oftice, 
Rotherham, on or before Oct. 9. 


The Salford Corporation invite tenders for the supply, delivery 
and erection of 16 Lancashire boilers and superheaters. Further 
articulars are given in an advertisement, and copies of specification, 
8 can be obtained from the offices of the consulting engineers 
(Messrs. Lacey, Clirehugh and Sillar), 78, King-street, Manchester. 
Tenders (addressed Chairman, Electric Light committee) must be 
delivered to Mr. L. C. Evans, Town Hall, Salford, not later than 
Thursday, 28th inst. 

The Z/uddersfield Corporation invite tenders for the supply, delivery 
and erection of five Lancashire boilers at their electric lightinz 
station. Copies of specifications, &c., can be obtained from the 
borough electrical engineer (Mr. A. B. Mountain), St. Aundrew's-roal, 
and tenders must be sent to the town clerk (Mr. F. C. Lloyd), Town 
Hall, Huddersfield, not later than Monday, Oct. 2, Au advertisement 
gives further particulars. 

The Bray Urban District Council advertise in another column that 
they will, at their meeting on Monday, 2nd prox., be prepared to 
receive and consider tenders for supplies required at the electric light 
works for twelve months, including cables, carbons, house wires, 
switches, lamps, &e. Specification, &c., can be obtained from the 
clerk to the council (Mr. P. MacDonnell). 


The Swansea Corporation invite tenders for the supply of (a) 
medium speed vertical engines and (b) continuous current generators, 
booster and balancer. Further particulars are given in an adver- 
tisement, and specifications, &c., may be obtained after the 23rd 
inst. at the Guildhall, Swansea. Specification may also be seen (bul 
not obtained) at the oflices of the consulting engineers Messrs 
Kincaid, Waller and Manville), 29, George-street, London, S.V. 
Tenders must be sent in to the town clerk (Mr. Jno. Thomas), Guild- 
hall, Swansea, before noon of Oct. 9 
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The Dundee Town Council invite tenders for the supply and 
delivery of 10 double-decked single truck and 10 double-decked 
bogie truck cars. An advertisement gives further particulars, and 
5 &c., can be obtained from the city electrical engineer 
(Mr. Walter H. Tittensor), Dudhope Crescent-road. Tenders must 
be lodged with the town clerk (Sir Thomas Thornton) on or before 
28th inst. 


The Council of the city of Leeds require tenders for 50 electric 
tramcars. Particulars can be had from the city engineer (Mr. 
Thomas Hewson), Municipal-buildings, Leeds, or from Messrs. 
Hopkinson and Talbot, consulting engineers, 26, Victoria street, 
London, S.W. An advertisement contains further particulars, and 
tenders must be sent to the Town Clerk, Town Hall, Leeds, not 
later than noon of Oct. 18. 


The Postmaster-General invites tenders for oak for telegraph arms. 
An advertisement contains further information, and forms of tender, 
&c., can be obtained from the Controller of Stores (Mr. Chas. E. 
Stuart), G.P.O., London, E.C. 


The Barking Town (Essex) Urban District Council invite tenders 
for the erection of (a) water-tube boilers with fittings, economiser, 
feed pump, &c , (b) pipework, (c) two 100-kilowatt steam dynamos,(d) 
main switchboard and connections, (e) motor and trailer car trucks 
and electrical equipment, (f) overhead line equipment, &c., (g) under- 

und feeder cables, conduits, road work, &c. Tenders (addressed 

hairman of Council) to be in by noon of Oct. 24. 


The Visitors’ committee of the Winwick Asylum invite tenders for 
the supply and erection of electricity generating plant, includin 
three sets of condensing engines or turbines, with direct-couple 
dynamos (each of 100 kilowatts), booster set, motors, surface 
condensers, cooling tower, steam and exhaust pipes, &c. and 
switchboard. Tenders to clerk of committee (Mr. J. P. Muspratt), 
County Offices, Preston, by 30th inst. 


The Corporation of Cardif require tenders for the supply and 
delivery of cast-iron arc lamp posts. Tenders to Mr. J. L. Wheatley, 
Town Hall, Cardiff, before 9:30 of 27th inst. 


The Farnworth (Bolton) District Council require tenders for 
bonding existing rails and for the electrical equipment on the over- 
head system of one mile of tramway. Tenders to Mr. D. Crossley, 
Council Offices, Farnworth, R.S.O., Lancs., by 28th inst. 


The Runcorn Urban District Council invite tenders for electric 
lighting of district. Offers (addressed Chairman Highways committee) 
to Mr. E. Marshall, Town-hall, Runcorn, by 27th inst. 

The Birkenhead Corporation invite tenders for boosters and switch- 
board, storage batteries, and for supplying and laying cables. 
Tenders to Town Clerk by 29th inst. 

Tenders are invited for thc electric lighting of the Margam Copper 
Works. Tenders to Messrs. Vivian and Sons, Margam Copper 
Works, Port Talbot, South Wales, by 28th inst. 


The Hastings Corporation invite tenders for partially rebuilding 
and altering the electricity station buildings. Tenders to Town 
Clerk by noon of Oct. 5. 


The Llandilo Council require tenders for electric lighting plant. 
Particulars from surveyor, and tenders to Town Clerk by 28th inst. 


Tenders are invited for the supply of electric S lant for 
some shops and dwelling-houses by Mr. Watson, builder, Uddingston, 
Glasgow. Apply personally. 


The Belgian Government authorities invite tenders until 27th inst. 


for the supply of four sets of Hughes telegraph printing apparatus. 
Tenders to La Bourse, Brussels. 


A competition for illuminating the City of Bahia (Brazil) is 
announced, but appears to be advertised too late for contractors 
on this side to be able to prepare their schemes of tender. 
We understand that some delay has occurred in publishing 
in this country particulars of the project. As however the 

riod during which the competition will remain open may 

extended, it may be stated that the Mayor of Bahia is authorised 
to open a competition for illuminating the city, which must contain 
particulars of the time required for carrying out the work, and com- 
titors must lodge 20,000 reis in cash or public bonds of the 
epublic of Brazil, or the State of Bahia, or of the municipality of 
the city, as à provisional caution. Under the conditions issued an 
exclusive privilege will be granted to the contractor for laying the 
necessary mains or pipes for electricity or gas as may be selected. 
The contractor binds himself to pay in the first year in national cur- 
rency the amount already expended by the State (2,279,436$ 140 reis) 
and during the five years following to pay annually £10,000 and 
interest, 9 per cent. being exacted on all overdue instalments, The 
bulk of the conditions relate to gas lighting, and the wording of the 
translation of the official document leaves something to be desired; 
but it will be seen from the above that the competition is of a some- 
what complicated nature. Further information can be obtained at 
the Brazilian Consulate, 6, Great Winchester-street, London, E.C. 
The time fixed in the official advertisement for the opening of the 
competitions is October 5th prox. 


TENDERS RECEIVED AND ACCEPTED. 


Twenty-seven tenders were received for wiring and supplying the 
fittings for the electric lighting of the Harvey Institute, Barnsley. 
As will be seen there was a considerable difference in the amounts 
of the tenders submitted :— 


John Worthington & Co. £361 0 0 Denner and Co . . £624 15 0 
Forth Engineering Co. 518 0 0 J. Lomax, Kendal & Co. 690 0 0 
Jas, Taylor 550 0 0 W. Robo... 716 0 0 
Parr and McLachlan... 565 0 0 Drake and Gorham ... 745 0 0 
McAulay, Clark and Dewhurst and Co. 74610 0 

McLaren ............... 567 0 0 A. Dickinson 788 10 0 
Laing, Wharton & Down 581 0 0 Walsall Electrical Co... 812 19 0 
Cook and Co. ............ 585 0 0 Broadbent and Coo 875 0 0 
District Electric Co.. 585 17 29 | Crossley, Bould and Co. 1,178 0 0 
National Elec. Wiring Co. 591 0 0 Reame, Wokes and Co. 1,190 0 0 
P. C. Middleton and Co. 599 10 0 Fisher and Allison 1,190 0 0 


(And six higher tenders. ) 


The Bermondsey (London) Vestry have received the following 
tenders for wiring and fitting up the Town Hall for the electric 
light :— 


National Elec. Wiring | Laing, Wharton & Down £914 15 0 


Co. (accepted) ...... £485 6 0 | Thorpe and Salter 914 0 0 
C. J. Grist and Co. . . 1094 1 4, W. J. Fryer and Co.. 862 15 0 
Peto and Radford.. ... 1,043 16 0 Magnet Electrical En- 

Walsall Electrical Co... 1039 5 0 gineering Co 825 17 0 
W. Mackie 1017 8 0 Simmonds Bros. ......... 793 14 0 
H. Beard and Co. ...... 1017 6 O | Sweet Bros . 675 16 0 
Chas. Peacock and Co.. 946 17 O | Concentric and General 

F. Troy and Co. (with Contract Co. ... m... 6535 10 0 

new electroliers) ... 930 19 0 A. H. Wood ............ 491 0 0 
W. J. Bishop and Co... 930 0 0| 


The Sunderland Corporation have accepted the tender of the 
Sunderland Forge Co. for the supply of four 270 kilowatt three-crank 
direct-current steam dynamos (Belliss engines), Wheeler surface 
condensers and cooling tower. The tenders submitted were remark- 
ably close and, with two exceptions, all were under the estimate 
(£17,105) of the borough electrical and tramway engineer (Mr. John 
F. C. Snell). The estimate of the Sunderland Forge Co. was one of 
the three lowest tenders. 


The Clerkenwell (London) Vestry have accepted the tender of 
Messrs. H. D. Barlow and Co. for wiring the free library for the 
electric light. Current will be taken from the mains of the County 
of London Company. It is estimated that the cost of electric 
lighting will not greatly exceed that of the present gas lighting. 


The Hart Accumulator Co. have secured the contract from the 
Midland Electric Light and Power Co. for a large extension battery 
to beinstalled at Leamington Spa. 

The Carlisle Corporation have accepted the following tendera for 
electric traction plant. The Council's requirements were advertised - 
in our issues for July 28 and Aug. 4 and 11 :— 


Oldham Boiler Works Co., boilers ...................** uat bau £1,690 
D. Bruce Peebles and Co., engines and dynamos, with 
condensing plane e 5,710 


The Southampton Corporation have accepted the tender of Messrs. 
Babcock and Wilcox for the supply of two additional boilers and 
mechanical stokers for their electricity station, at £1,738. The tender 
of the Westinghouse Company for the hire of a steam dynamo for 
eix months, at £460, for temporary traction purposes has also been 
accepted. . - 


The tender of Messrs. Robert W. Blackwell and Co. (Limited) has 
been accepted by the Dundee Corporation for the overhead line 
equipment and. rail bonding of the Perth-road and Lochee-road 
tramway routes as under. The tenders were invited in an adver- 
tisement in our issues of Aug. 4, 11 and 18 :— 

Perth-road route ......sesesesseesooo FFC £3,051 12 7 
Lochee-road roule 2 2,879 17 7 


The Visitors of the North Wales Counties Lunatic Asylum, 
Denbigh, have accepted the contract of Messrs. Donnison, Berlyn, 
Sillem and Co. for engines, dynamos, &c., for the electric lighting ot 
the asylum at £2,111. 10s. Thirty tenders were received for the 
contract. The tender of Messrs. Frank Suter and Co. has also been 
accepted for wiring and supplying lamps and electric light fittings, 
&c., at £2,061. Thirty-three tenders were received for this portion 
of the contract. ö 


The Brighton Corporation have accepted the tender of the Private 
Wire and Telephone Installation Co. for iE up telephone 
communication throughout the new municipal buildings. 


The Shoreditch (London) Guardians have received the following 
tenders for supplying and laying 1,082 yards of 1:6 low-tension cable 
from Worship-street to High-street :— 


W. T. Glover and Co. (accepted) .. . . £1,277 17 8 
British Insulated Wire Co.. 1,513 15 9 


The Southport Corporation have accepted the tender of Messrs. 
D. Bruce Peebles and Co. for the supply of two 200 kilowatt tram- 
way generators at £4,825. 
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APPOINTMENTS VACANT AND FILLED. 


The Corporation of Newcastle-upon-Tyne are prepared to receive 
applications for the appointment of a resident electrical engineer, to 
act under a chief envineer, in the construction of the new electric 
tramways in Newcastle. Salary £500 per annum. Duties commence 
March 1 next. Particulars of the duties can be obtained of Mr. 
Clarles Hopkinson, 26, Victoria-street, London, S.W., and 29, 
Princess-street, Manchester, or from Mr. Hill Motum, town clerk, 
Town Hall, Neweastle-upon-Tyne. Some further particulars of the 
appointment are given in an advertisement, and applications must be 
sent in not later than Oet. 17. 


The Council of the County Borough of West Ham invite applica- 
tions for the post of junior assistant lecturer in engineering at a 
commencing salary of £120 per annum. An advertisement else- 
where announces that the time for sending in applications to Mr. 
Fred. E. Hilleary, town clerk, Town Hall, West Ham, E., has been 
extended to Oct. 7. 


Two assistants are required in the electrical engineering depart- 
ment of the City and Guilds Technical College, Exhibition-road, S. W. 
An advertisement gives further particulars, and applications must be 
sent to Prof. Ayrton at the College. 


The Carlisle Corporation require a switchboard attendant for their 
electricity supply department. An advertisement contains further 
particulars, and applications must be sent to the City electrical 
engineer (Mr. C. D. Burnet) by Monday, Oct. 2. 


There are five vacancies in the Natal Government telegraph 
service for telegraphists with a knowledge of Wheatstone working, 
and good sounder readers, able to read and send from 30 to 35 words 

er minute. Commencing salary, £144 per annum, with £12 
Increments up to £200. For further particulars see Post Office 
Circular, Sept. 12. 


Mr. J. F. Scott has been appointed demonstrator in the electrical 
engineering laboratories of the Glasgow and West of Scotland 
Technical College. 

Mr. H. B. Knowles, M.A., head master of the physics depart ment 
and lecturer in electrical engineering at the Bradford Tech nical 
College, has been appointed Principal of the Swindon and N orth 
Wilts Technical School. 


Mr. A. G. Ashcroft has been appointed assistant professor of 
engineering at the City and Guilds Central Technical College, 
Exhibition-road, London. 


BUSINESS NOTICES. 

Messrs. Percy Speedy, G. H. Congdon and G. L. Eynon (trading 
as Speedy, Congdon and Co.), electrical engineers and contractors, 
14, Victoria-street, London, S. W, have dissolved partnership. Debts 
by Messrs. Speedy and Eynon, who continue under the style of 
Speedy, Eynon and Co. 

Messrs. C. F. Hengst and F. S. Thomas (trading as the Saxonia 
Electrical Wire Co.), 20, Burwash-road, Plumstead, London, S. E., 
have dissolved partnership. Debts by Mr. Thomas. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


A receiving order was made against J. Stewart Edwards, electrical 
engineer, Moorgate-court, London, E. C., on Sept. 8 upon the petition 
of the Syndicate of Electrical Engineers, and the first meeting of 
creditors was held at the London Bankruptey Court on Tuesday 
before Mr. E. Leadam Hough, Senior Otlicial Receiver. Debtor 
commenced business in June, 1895, as a general commission 
merchant without capital, but obtained loans from his father. 
Liabilities estimated at £13,000, assets (including an option to work 
a small copper mine in North Wales, and certain letters patent of an 
improved process for the electrical deposition of metals, a half-shire 
in which the debtor valued at £850) doubtful. Failure ascribed to 
expenses incurred in business. Debtor desired to submit a proposal 
for the payment of a composition, and the meeting was adjourned to 
October 10 for this purpose. 


L. Lawrence (trading as Lawrence and Butcher), electrical engi- 
neer, 5, Stafford-street, Old Bond-street, London, W., attended for 
public examination at the London Bankruptcy Court, on Tuesday. 
Accounts showed liabilities £334, assets £5. Debtor commenced 
business four years ago without capital, six months later Mr. W. H. 
Dutcher joined him with £200 capital, and the partnership was 
dissolved in June, 1597. Early in December last negotiations were 
entered into for the formation of the business into a limited 
company, with £2,000 capital, debtor to receive 1,000 £1 shares, and 
£100 a year act as managing director. The company was incor- 
porated on February 27 last as Lawrence and Butcher (Limited), but 
nothing definite came of the negotiations. Insolvency due to bad 
debts and losses on contracts owing to ill health. Examination closed. 

A first and final dividend of 20s. is payable at Messrs. Pratt, 
Norton and Co.’s, 9, Old Jewry, E.C., after the 29th inst., in the 
separate estate of Sidney George Trehearne, lately trading with 
Arthur Henry Crump, as electrical engineers, &c., at 155, Fenchurch- 
Btreet, E.C. 


In the failure of W. A. Charles and J. S. Blackwell, trading as 
the Central Electrical Engineering Co., 74 and 111, Churchgate, 
Leicester, and 22, Kennington-road, London, S. E, the ere litors 
must send particulars of claims to the trustee (Mr. W. M. Ricliards) 
52, Belvoir-street, Leicester, by Oct. 3. 


Claims against Thomas Ford (trading as Thos. Ford and Co.), 
electric fittings manufacturer, &c., The Retreat, Selly Park, Wor- 
cestershire, and Victoria-street, Emily-street, Highgate, Birmingham, 
must be in by Oct. 6. Mr. L. J. Sharpe, Official Receiver, 174, 
Corporation-street, Birmingham, is trustee. 


Mr. C. E. Dovey, 31, Queen-street, Cardiff, has been appointed 
trustee in the bankruptcy of Sydney F. Walker, electrical engineer, 
195, Severn-road, Carditf. 

Claims against Frederick Marson, electrician and ironmonger, 
lately trading as F. Maraon and Co., 1, Poplar-avenue, King Richard's- 
road, Leicester, must be sent to Mr. W. M. Richards, 52, Belvoir- 
street, Leicester, by Oct. 3. 


Julius Sax and Co. (Limited).—Certain statements publishel 
concerning this company are considered by the directors to be 
damaging and likely to create the impression that the company ceases 
to carry on business as hitherto. We are asked, thereture, to call 
attention to the fact that the old company has gone into liquidation 
merely as a formal matter with the view to reconstruction for the 
purpose of introducing new working capital into the business. The 
company will continue to manufacture for the trade, as heretofore, 
and will add the manufacture of switchboards, measuring instru- 
ments, &c. A circular has been issued announcing that the 
statements above referred to are being dealt with by the solicitors 
to the company. The firm of Julius Sax and Co. has been estab- 
lished 50 years, and as ample capital has been provided new and 
improved machinery is to be added to meet the requirements of the 
trade. 

Fire.— A portion of the works premises of the Incandescent 
Electric Lamp Co. at Brook Green, Hon cnt London, caught 
fire on Tuesday from the overheating of a boiler. Very little damage 
was done, and no interference whatever with the business of the 
company will result, 


B. T. H. Plant.—The British Thomson. Houston Co. have issued 
pamphlets, Nos. 39 and 40, illustrating and describing B. T. H. 
generating plant and apparatus, &c. Pamphlet No. 39 supersedes 
No. 21 (issue for July 15, 1898). 


Ruston, Proctor and Co.'s Works. — We have been favoured by 
Messrs. Ruston, Proctor and Co. with a set of framed and glazed 
views of the extensive range of works premises occupied by the 
company at Lincoln. 

Kings College (London).—Evening classes in electrical engi- 
neering will be held on Mondays and Wednesdays, commencing on 
Oct, 5. Prospectuses can be obtained from the Secretary. 


South Western Polytechnic.—Prospectuses can now be obtained 
of the courses of instruction at the South Western Polytechnic. 
Manresa-road, Chelsea, London, S.W., of which Prof. ilerbert 
Tomlinson, B. A., F. R. S., is the principal. This Polytechnic, which 
has been built aud equipped at a cost of more than £60,000, 13 
lighted throughout by electricity and provided with well- 
equipped electrical, mechanical, physical and chemical labora- 
turies. A large teaching staff is engaged, and the technical 
department includes electrical engineering and applied physics, 
mechanical engineering, civil engineering and ET, The 
scheme of the technical department foliows closely on the lines 
of the Finsbury Technical College. The Polytechnic is provided 
with a well-equipped engineering workshop, dynamo and testing 
room, and physics and chemical tal oratory, 


Merchant Venturers' Technical College (Bristol). — The 
calendar for the session 1899-1900, just issued, gives full details o! 
courses of instruction at this old-established training college. The 
principal (Prof. Julius Wertheimer, B. Se., B.A., &c ) and the vice: 
principal (Prof. J. Munro, M.I.Meeh.E.) are assisted by a large staff 
in conducting the teaching, which covers the whole range of techni- 
cal instruction, In the technological department, electric lighting 
and power distribution, electric light wiring, practical electro- 
technics, and telegraphy and telephony are prominent subjects. A 
set of excellent illustrations show the dynamo and testing-room, 
engineering workshop, laboratories, engineer's drawing offices, and 
other views. A list of some of the principal firms and institutions, 
with whom students of the college have found situations, is parti. 
cularly interesting, and not a few of the leading electrical firms and 
electricity supply works are included in the list. 

Northampton Institute Calendar, 1899-1900.—The programme 
announcing the educational and social events of the coming session 
at the Northampton Institute, St. John-street-road, London, E. C., 13 


just issued, and. is evidence of the satisfactory progress which is being 


made by this well-situated educational centre. Placed in the very 
heart of the important London jewellery industry, and in a district 
in which the metal-working trade is carried on to a large extent, 
particular attention is given in the various classes in instruction 
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connected with these industries, which include the study of 
enamelling in its practical applications to metal work. Engraving 
on metal and de-orative metal work are also subjects which are 
specially treated. A large part of the calendar is devoted to electrical 
engineering and applied physics, this department being presided 
over by Dr. Mullineux Walmsley, the principal of the Institute, who 
is assisted by Mr. C. V. Drysdale, B.Sc., and a large staff. It is 
pue. out that in the busy district in which the Northampton 
nstitute is situated there is not a trade in which some knowledge of 
physics is not desirable, and in most is absolutely essential. There 
are special classes for electrical engineers, electric light wiremen, 
central station wiremen and cable jointers, electric bell fitters, 
telegraphists, telephonists, electric, telegraph, mathematical and 
SR instrumeut makers, and in electro-plating and depositing. 
he classes are, we understand, well attended, and the publication of 
the calendar should make the course of instruction more popular 
than ever. 


East London Technical College.—We are pleased to welcome 
the calendar issued by the East London Technical College (People's 
Palace), Mile End, E , for the session 1899-1900, which gives evidence 
of the good work being carried on in this busy centre. A circular 
accompanying the calendar gives a list of tlie successes achieved in 
the last session, which include six honours firsts in telegraphy and 
two scholarships in natural science (chemistry) of £80 a year, renewable 
for five years, at Oxford. The College has gradually built up a strong 
engineering school, with excellent laboratories and workshops. The 
chemical department has been eminently successful in the training of 
students, and the instruction in physical sciences is being rapidly 
developed, an excellent laboratory having been recently fitted up. 
The subjects included in the teaching courees at the college in bot 
day and evening classes is an exhaustive one, and shows the 
institution to be fully equipped for the important part it has to play 
in the education of the growing population of the east end of London. 
Already the day school contains about 400 boys. 


Gas and Electric Lighting Works Directory and Statistics.— 
We have received from Messrs. Hazell, Watson and Viney, 1, Creed- 
lane, London, E.C., a copy of the 1899 issue of this work of reference, 
which has been revised to July 1. We have again to notice the 
small amount of space allotted to electric lighting (33 out of 358 
pages), and the information given is of little technical interest, 
though we detect an improvement compared with the last issue. The 
portion devoted to gas undertakings (home and foreign) is replete 
with useful particulars, which are, so far as we have been able to test 
them reliable and up-to-date. A useful general index of names of 
engineers and managers is included. The work, which is strongly 
bound in cloth, is published at 6s, net, or, with the water directory 
in one volume, 103. net. 


Exports of Electrical Apparatus and Material.—The followin 
liat gives official particulars of the exports of British manufacture 
electrical apparatus and material (including e raapi and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specitied) from Sept. 13 to Sept. 19 
with the ports of destination :— 

Argentina—Buenos Ayres, £80 (telegraph material). Australasia— 
Canterbury, £155; Melbourne, £52; Perth, £73; Sydney, £459. 
Austria Trieste, £600 (telegraph material). Belyium—Ghent, £24; 
Ostend, £163. Brasil Rio Janeiro, £299 (including £87 telegraph 
material).  Canada—Montreal, £60. Ceylon—Colombo, £29. Chunnd 
Islands, £8. Chili Santiago, £85. China—Shanghai, £65. Denmark— 
Korsor, £9,900 (telegraph cable). France—Boulogne, £97. Germany— 
Hamburg, £310 (telegraph material) Gibraltar, 812. Holland — 
Flushing, £11; Rotterdam, £212 (including £127 telegraph material). 
Hong Kong, £32. India Bombay, £21 ; Calcutta, £628 ; Madras, £43. 
Norway—Christiania, £27. Nussiu -St. Petersburg, £45. South Africa 
—Cape Town, £804; Chinde, £11 (telegraph material); Durban, £366 ; 
Port Elizabeth, £83 (telegraph material). Spain — Barcelona, £100 
(telegraph material) Straits Settlements—Penang, £145. Siceden - Stock- 
holm, £477 (telegraph material). Total £15,476, against £25,593 in the 
corresponding week last year (Sept 14 to Sept. 20). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Asylum Lighting.—The Commissioners in Lunacy recommend 
that the electric light be introduced into the Fife and Kinross 
Asylum. The medical superintendent has on more than one 
occasion reported in favour of electric lighting. 


Baldwin Locomotive Works, Philadelphia.—In a report on 
the trade of Philadelphia by Mr. Consul Powell it is stated that these 
works in 1898 turned out 755 locomotives, 9 of which were electric. 
The works are electrically equipped, and employ 5,800 men. 26 
dynamos are employed for distributing electric power to drill 
presses, puncte machines, shears, cranes, and for the lighting of 
the works, in which 3,000 electric lamps are used, The average 
consumption of coal is 1,000 tons per week. 


Bangkok (Siam).—The Bangkok Electric Light Co. has recently 
ordered a large steam engine from Copenhagen. The company are 
using Australian coal, the requirements being about 4,700 tons per 
annum. 


Bournemouth.—The Town Council have recently installed the 
electric light on the pier and in the extensive range of gardens for 
which this great seaside resort is famous 


Boyle (Ireland).—Notice of motion to apply for electric lighting 
powers has been given for the next meeting of the District Council. 


Brent (Devon).—The watermills at Mill’s Wood have been 
acquired by Mr. W. H. Hiwke, who proposes to erect electricity 
supply works for public and private lighting. : 

Brighton.—After a lengthy discussion at yesterday's meeting 
two important reporte, one on electric lighting and the other on 
electric traction, were adopted by the 'Towa Council The 
Lighting committee recommended the acquisition of 10 acres 
of land for £3,600 at Aldrington Basin, to the west of the gas 
works, where a generating station capable of accommodating 
machinery of at least 50,000 H.P. could be erected. The report 
stated that the committee were informed by their engineer aud 
manager(Mr. Arthur Wright)that additional buildings and machinery 
to provide for the increased demand for electric current likely to arise 
within the next five years could be provided by extending the present 
North.road generating station, but that this would necessitate the 
erection of another chimney shaft of the size of the larger one 
now existing. The committee consider the erection of another large 
shaft in the centre of the town objectionable, and to be avoided 
if possible, and, having regard to the fact that five years hence 
it wil be imperative to provide a new site at some distauce 
from the town, have come to the conclusion that it is desirable 
such a site should be secured at once, and that the necessary 
additional buildings and machinery now required should be 
erected upon it, in lieu of making extensions of the present station. 
Mr. Wright who was, therefore, asked to report as to the most advan- 
tageous site for & new station, stated that even if the present 
works were extended over the entire site at North-road, the possible 
output from that station would not be suflicient to meet the eril 
for more than five years, for not only had this year's increase of busi- 
ness been greater than any of its predecessors, but the rate of increase 
had been steadily going up during the last four years. He thought 
that no site ought to be seriously considered which had not capacity 
for housing at least 50,000 H.P. of machinery. In all probability a 
station capable of containing at least an additional 25,000 H. P. of 
picos machinery would be required in twelve years’ time, and 

e had based his estimates on a station of that size. He decided in 
favour of the site at Aldrington Basin, instead of a railway siding 
site inland, as the smaller cost of coal carriage and the presence of 
water for cooling purposes would mean a saving of no leas than 
£10,535 a year. In works of a capacity of 25,000 H P. about 
50,000 tons of coal would be consumed per annum, and the question 
of carriage and means for reducing the cost of this coal must have 
considerable influence in settling the question of site, as by means of 
the high pressure system the interest on the cost of mains became 
quite secondary to the cost of cartage of coal. A large saving could 
be effected in the coal bill by using condensing engines, and there- 
fore this means of economising coal inust be available in any site to 
be considered. Mr. Wright points out that in order to condens 
steam from anything like the above amount of power, very large 
quantities of cooling water must be available, or artificial means of 
cooling the water must be provided, such as cooling towers, 
as the cooling ponds which are seen steaming in different 

ts of the country, used with a few hundred horse-power, 
ecame quite inadequate for the larger station under dia- 
cussion. The cost ot cooling towers, the up-keep, and the 
coal used in blowing air through and pumping water over them 
placed the method ot artificial cooling at a great disadvantage when 
compared with that which could be adopted where a practically un- 
limited supply of cooling water was available, and, in addition, such 
supply would ensure about 90 per cent. of the water boiled away 
being recovered. As the cheapest means of vetting coal to a site near 
Brighton must obviously be by water, any site that did not admit of 
coal being taken straight outof vesselsinto the coal bunkers must sutter 
in comparison with a site on the Aldrington Basin, as in any case coal 
would have to be taken from Aldrington to any other selected site. 
Mr. Wright submitted figures in support of his contention. As the 
North-road works would always continue to bethe chief distributing 
centre for Brighton, current generated at any other station would 
have to be brought there by the high-pressure mains, similar to the 
method adopted for the supply of Preston, but in order to enable 
them to economise copper to the utmost, he would recommend the 
pressure of transmission being at least 10,000 volts, upon which 
pressure he had based his calculations, This pressure had been 
working quite satisfactorily for the last six yeara between Deptford 
and London, a distance of six miles. Although the cost of 
foundations for the new station at Aldrington Basin would be some— 
what higher than an inland site, yet as the cost would be 
spread over thirty years it could not materially detract 
from the great financial advantages of the Aldrington site. 
The committee concur in Mr. Wright’s opinions, but the town clerk 
(Mr. F. J. Tillstone) advises that Parliamentary powers will have to 
be obtained for acquiring the land and constructing a generating 
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station outside the horough, and to authorise the Corporation to lay 
mains under the highways between the suggested site and the streets 
in the borough of Brighton. The committee also reported in favour 
of obtaining these powers. | 

The report of the Tramways committee advised the obtaining of 
Parliamentary powers for the construction of a system of electric 
tramways in the borough. The committee had had before them a 


lengthy report from their consulting engineer (Mr. Joseph Kincaid, - 


of Messrs. Kincaid, Waller and Manville). This report mainly 
dealt with the proposed routes and the gauge, which is recommended 
to be 31t. 6in., and other matters relating to the construction of the 
track. The overhead trolley system of equipment was recommended. 

In connection with the installation of e throughout the 
new municipal buildings, there is to be, in addition to the Private 
Wire and Installation Co's inter- communication system between the 
oflices of the various departments, direct and private communication 
between the heads of departments, who will also be connected to a 
central exchange. 


British Electric Transformers.—A handy pamphlet dealing with 
the special manufactures of the British Electric Transformer Manu- 
facturing Co. (Limited), of Woodtield-road, Harrow-road, London, 
W., has just been issued, in which is given useful particulars relating 
to transformers generally, and the Berry transformer in particular. 
The pamphlet is provided with a number of typical illustrations of 
transformer plant, and others showing views of the company's 
erecting shop, winding shop and gear, fitting shop, &c. Efficiency, 
ageing and heating curves are given, and also one showing the 
general tendency of transformer improvements from 1890 to date. 


Bury St. Edmunds.— Application is to be made for sanction to 
borrow £800 for laying sleet lighting mains for the electric 
lighting of the road on the Brown estate. The questicn of the 
electric lighting of public buildings has been referred to a special 
committee, consisting of chairmen of all the committees. 


Bristol.—An inquiry will shortly be held into the Council’s appli- 
cation to borrow a turther £16,000 for electric lighting extensions. 


Broughty Ferry.—The report recently prepared by Mr. S. E. 
Fedden on the proposal to establish electricity works was considered 
at a special meeting of the commission on Thursday last. An 
abstract of Mr. Fedden’s report was given in our last issue. It was 
decided to obtain further particulars, more especially as to the 
probable demand for current in the district, before committing the 
commission to a definite scheme. 


Burnley.— A conference of authorities interested in the tramways 
of Burnley and district was held last week, when it was explained 
that the Burnley Corporation desired to obtain powers to enable 
them to reconstruct and electrically equip the lines as soon as the 
undertaking had been transferred from the existing company, 
General approval was given to the Corporation’s proposal, and it 
was arranged that the borough surveyor should furnish a report as 
to cost, &c. 


Cheadle.—A special electric lighting committee has been appointed 
to consider the advisability of applying for a provisional electric 
lighting order. 

Dewsbury.—The Industrial Co-operative Society has notified the 
Corporation that unless a reduction in the price of current be made 
the society will put down an independent generating plant. The 
secretary of the society is of opinion that the society could save from 
£100 to £150 per annum by generating its own current. 


Diss.—The Council have invited the Suffolk Electricity Supply 
Co. to submit a tender for lighting that portion of the town in which 
their mains are laid. 


Dublin.—The Electric Lighting committee estimate that, after 
roviding for working expenses, payment of interest and sinking 


fund, there will be a credit balance for the year ended March 31 of 
£906. 7s. 7d. 


Dundee.—The directors of the Kinnaird Hall Co. have recently 


substituted electric for gas lighting. The wiring and fittings contract 
was executed by Messrs, Lowdon Bros., and current will be taken 
from the corporation mains. Six Stewart arc lamps of 1,500 c.p. 
each illuminate the body of the hall and 16 c.p. incandescents are 
employed for lighting the balcony, passages, ante-rooms, &c. Two 
arcs are also placed over the entrance to the hall. 


Edinburgh.—Application is to be made to the Secretary for 
Scotland for sanction to borrow a further £210,000 for electric 
lighting extensions. On the recommendation of the Electric 
Lighting committee it has been decided to apply the whole of the 
surplus on the electricity accounts to the reserve or renewal fund of 
the department. 

Epsom.—An inquiry was held here on Wednesday into the 
application of the Council to borrow £16,100 for electric lighting 
purposes. Counsel for the applicants (Mr. Bartley Dennis) stated 
that the Local Government Board had already sanctioned the borrow- 
ing of £2,500 for the purchase of the station site, and the Council 
now proposed to put down plant for supplying current for public and 


pure lighting. Among those who favoured the scheme was Lord 
osebery. Opposition came from two members of the Council, who 
contended that the undertaking could not be a commercial success in 
the hands of the Council. 


Eton.—Electric lighting will be adopted at Eton College during 
the Michaelmas term. The streets will also be illuminated electrically. 


Exhibition.— An important national export exhibition is being 
held at Philadelphia this month, in which a quantity of samples 
from all parts of the world is being accumulated for exhibition fur 
the instruction and guidance of American export merchants The 
samples have been collected through the agency of the United State; 
consuls in all parts of the world, the obvious object being t» 
familiarise American manufacturers with the class of goods most 
likely to find acceptance in foreign markets. 'The samples are 
throughout mainly of British and German manufacture. £10,000 
was voted by Congress for the purchase of ‘samples in foreign 
countries of the character in favour and demand therein, tovether 
with necessary designs concerning said samples, to be displayed at 
said exhibition for the instruction and benefit of Americin 
manufacturers and merchants, and thereby laying the foundation ot 
national commercial educatiou." Atthe termination of the exhibition 
the samples will become the property of the Philadelphia Museum. 
The opening took place on Thursday last week, and the president 
(Mr. W. Stone, Governor of Philadelphia) was bold enough, in his 
address, to explain the reasons why England must go under in the 
commercial race. England's best coalfields were now exhausted, 
and coke for English furnaces cost thrice as much per ton as the 
coke supplied to American furnaces. English railway transportation 
was along way behind theirs. If Americans had no other advantage, 
that one alone would ultimately give them supremacy in the manu- 
facture of iron and steel. America's raw materials were in great 
supply, and Great Britain's supremacy in iron and steel was gone. 
American manufacturers would soon have the supply of the world.” 


Financial Results on Some Large German Tramways.—Almost 
without exception, says the Street Railway Journal, the large German 
tramways have proved themselves profitable investments in the past, 
and are at present in astate of great prosperity. "This is undoubtedly 
due to the fact that tramways are not liable to be affected by fluctua- 
tions in revenue, as they are not subject to many of the dangers of 
other industrial enterprises. It is true that continuous periods of 
unfavourable weather will influence the receipts, but this will hardly 
have any serious results. Extraordinary conditions, such as epidemics, 
which not alone decrease the traflic, but also hinder the influx of 
strangers, may have a detrimental and dangerous effect on such insti- 
tutions—such as cholera in Hamburg in 1892. Our contemporary 
limits itself to those tramways which rank foremost in the amount 
of traflic and their stock capital, and to those of the smaller road: 
which have been in successful operation for a number of years. The 
following six companies are discussed: Grosse Berliner Strassenbahn, 
Breslauer Strassenbahn, Hamburger Strassenbahn, Hamburg-Altona 
Centralbahn, Magdeburger Strassenbahn and Stettiner Strassenbahn. 
The dividends per cent. paid by these roads are as follows :— 

1889. 1890. 1891. 1892. 1893. 1894. 1895. 1896. 1897. 1898 


Berlin 123 124 123 123 123 124 123 15 16 18 
Breslau 6 66 7 7 7 8 81 9 12 12} 
Hamburg.. 5 6 4 0 2 5 5 7 8 8 
Hamburg-Altona. 15 13 16 17 20 11 17 30 91 9 
Magdeburg 10 9 6 6 6 6 6 1 9 9 
Stettin 2 21 2 2 2 3 3 3% b 6 


It is not an easy matter, of course, to obtain an idea from these 
figures of the actual status of each separate company, as other condi- 
tions must be considered, in addition to the dividends paid, in order 
that a correct opinion may be formed. The financial statements of 
the above roads are as followa :— 


Shares. Bonds. Mortgages. Reserve fund. Profits. 

Marks. Marks. Marks. Marks. Marks. 
Berlin............ 44,250,000 13,029,800 1,606,500 3,560,958.57 8,617,899.79 
Breslau ......... 2,000,000 521,600 ade 153,260.00 1,544,373.59 
Hamburg ...... 16,500,000 9,736,500 1,710,835 2,805,438.52 7,029,462. 35 
H’mb’rg- Altona 1,000,000 1,119,069 135,000 167,571.20 227,729.01 
Magdeburg ... 1,200,000 M dad 114,161.87 877,516.00 
Stettin 2,400,000 2,300,000 44,185.50 838,800.00 


Of the net profits in 1898 the following use was made :— 
Amortising Fund. Reserve. Profit sharing. Dividends. 


Marks. Marks. Marka. Marks. 
Berlin. 1, 407,518.34 219,146.20 219,146.20 4, 440,274.00 
Breslau eese 270,798.80 14,120.52 14,190.32 254, 174.07 
Hamburg... 818,296.45 ..... 84,374.82 1, 320,000.00 
Hamburg-Altona 50,088.01 . .. 37.545. 90 190,000.00 
Magdeburg.. 117,251.50 20,905.25 7,494.75 108,000.00 
Stettin 182,924.59 12,848.50 21,580.00 150,048.00 


Glossop — By nine votes to eight it has been decided to transier 
the provisional order to a company, and a sub-committee has been 
empowered to negotiate with two companies who have offered to 
take a transfer. 


Gosport.—A unanimous resolution in favour of applying for 
electric lighting powers has been adopted by the Council. 
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Grimsby.—The foundation stone of the electricity supply works 
will be laid by the chairman of the Electricity committee (Ald. G. S. 
Dobson, J.P.) on the 5th prox. 

Hackney (London).—The Vestry have decided to enter into 
nevotiations with the St. Thomas’s Hospital authorities for the 

urchase of land at Millfields-road, adjoining the River Lea, as a site 
or their electricity supply works, the sum asked being £8,500. 


Hornsey (Middlesex).— Electric lighting matters make but slow 
progress in this district. Inquiry was made by one of the members 
at the last Council meeting as to the position of affairs, and the chair- 
man notified that he will require till October to prepare his report. 


Huddersfield.—The Corporation decided to promote a hill next 
session for borrowing powers to carry out the scheme of electric 
traction recently prepared by the borough engineer, and for extend- 
ing the tramway to the following districts :—Slaithwaite and 
Marsden; Honley, Thongsbridge, Holmfirth and Holmebridge ; 
Honley, Brockholes and Newmill ; Mirfield to the boundary, Brig- 
house and Kirkburton. 

Hyde.— Electric lighting powers are to be obtained by the Council, 
and the question of applying for a tramway provisional order is 
under consideration. 

Hythe.—4A proposal to apply for electric lighting powers is before 
the Council. A company has asked for consent to an application for 

wers to construct an electric tramway to Dymchurch aud Romney 

arsh. 

Kincardine.—Some weeks ago the local gas company decided 
to go into voluntary liquidation, and it has been determined by 
the authorities that, instead of going in for a new gas undertaking, 
they will apply for a provisional electric lighting order next 
session, and establish electricity supply works. Mr. W. T. Purves, 
of Edinburgh, has been retained a3 consulting engineer. 

Llandudno.—An inquiry was held here on Wednesday into an 
application by the Council to borrow £11,250 for electric lighting 
purposes. It was stated that the plant originally installed was 
capable of supplying current to about 7,000 8 c p. lamps, while the 
applications in all represent over 9,500 8 c.p. lamps. The additional 
capital would enable the electricity department to supply current to 
the equivalent of 12,000 additional 8 c.p. lamps, as well as to the 
proposed Colwyn Bay, Llandudno and Deg anwy light electric 
railway. There was no opposition. 

Light -Railways.—The promoters of the Fleetwood and More- 
cambe light (electric) railway have decided to abandon their scheme 
for the present. A fresh application will be made to the Light 
Railway Commissioners in November, when the project will be 
presented in a modified form. 

An inquiry was held at Motherwell on Wednesday into the appli- 
cation of the Hamilton, Motherwell and Wishaw Light Railway Co. 
for an order to construct a light (electric) railway. There was some 
opposition. In opening the case for the se Mr. Balfour 
Browne, QC., said that the cost of the line, which would be 
slightly over 84 miles in length, was estimated at about £80,000. 
Most of the ratepayers favoured the scheme, and agreements had 
been arrived at with some of the local authorities interested. 
Evidence in support of the application was given by the consulting 
engineer for the construction of the line (Mr. James Stewart) 
who said that it was originally proposed to adopt a 3ft. bin. 
gauge but in deference to the wishes of the local authorities 
this had been increased to the standard (Aft. Shin.) gauge. 
Mr. Philip Dawson, electrical engineer, said he had been connected 
with the construction of 200 or 300 miles of electric tramway, aud 
he estimated that the electrical equipment of the proposed line 
would cost between £80,000 and £90,000. "The line would cause no 
inconvenience along the route, as the roads and streets were suffi- 
ciently wide, and the gradients were perfectly safe. There would 
be no difficulty in putting poles on Hamilton Bridge to carry wires. 
He had been over the whole district and it seemed to him very 
suitable for a light (electric) railway. His estimate included the cost 
of erecting a JUPE station and supplying the plant, The inquiry 
was adjourned. 

Limehouse (London).— The County of London and Brush Pro- 
vincial Co. have given formal notice of intention to lay electric 
lighting mains in several streets. 

Liversedge,—A provisional order will be applied for by the 
Council next session, 

Londonderry.—The Corporation have decided to obtain a report 
from Sir W. H. Preece on the offer of the British Thomson-Houston 
Co. to take over the Londonderry provisional order, and to provide 
electricity supply for private lighting, motive power and traction 
purposes in the city. 1 is the only local authority in 
possession of electricity works, which does not supply current for 
private lighting. 

Los Angeles (U.8.A).— This city has now a population of about 
130,000 persons, and is gradually taking an important ras amongst 
manufacturing centres of the States. The Southern California Power 
Co. is lighting the city and working street cars by electricity, and 


supplying electric current to factories, from a station on the Santa 
Ana river—by overhead cable—a distance of 80 miles, 


Mile End (London).—Two years ago the County of London 
Company obtained powers to supply electric current in this district, 
and notice was recently given to the Vestry that the company 
intended to lay mains in certain scheduled thoroughfares. The 
Highways committee, which has had the matter under consideration, 
is of opinion that, as the company are bound by the terms of the 
order to carry out the work within two years, default has been made, 
and that the Board of Trade should be asked to revoke the order. 
The County Council is to be asked to support the Vestry in this 
contention. 


Nagasaki (Japan).—In a report by Mr. Consul Longford it is 
stated that the prospects for British trade with Japan lie chiefly in 
the direction of metals and machinery. Notwithstanding that the 
Japanese are erecting a large steel foundry near Mogji the 
demand for metals and machinery for railways, shipbuilding, &c , 
will continue to require to be satistied from abroad for many years 
tocome. Articles tor which there continues a good demand in Japan 
include electric light fittings, accessories and belting. The popula- 
tion of the island of Kiusiu, upon which Nagasaki is situate, is nearly 
7,000,000. 

Newark.—The Council have had before them the report of their 
consulting engineer (Mr. C. S. Vesey Brown) which recommended 
that application be made for a provisional electric lighting order. 
An electric lighting scheme, which would provide for the supply of 
current in the compulsory area (to include the principal thorough- 
fares of the town) would involve capital expenditure of about 
£16,000. Mr. Vesey Brown advises the adoption of the continuous 
current three-wire system of distribution with a pressure of 220 or 
230 volts at the consumers’ terminals, 


Newcastle-on Tyne.—The Tramways committee have adopted 
Mr. C. Hopkinson’s report on the tenders for the boilers for the 
tramway power station. It has been decided to accept the tender of 
a Manchester firm for the six boilers required, at a cost of between 
£10,000 and £11,000. One or two members took exception to the 
contraet going out of tlie city, in view of so many able boiler inakers 
on Tynesile being competent to carry out such a contract. "The 
Town Clerk stated the city engineer had furnished him with 20 
names of local firms, and none of them had responded to the invita- 
tion to send in tenders. 

The Tramways and Lighting committee have held a joint meeting 
to consider Mr. Hopkinson's recommendations as to the lighting of 
the streets. The report stated that the arc lamps proposed to be 
erected could be supplied through the tramway conductors as in 
Leeds. There were drawbacks to this, but these could be obviated 
by the use of separate conductors for the lighting fed from the same 
ne as the tramway trolley wire, but otherwise independent. 

f combined with a storage battery, the lighting could then be run 
continuously through the night without interfering with the stopping 
of the generators at the central station or with the repairs of the 
trolley wire system. Mr. Hopkinson recommended the adoption of 
this system, unless a very large number of lamps was installed, in 
which case a special motor generator providing a supply at a much 
higher pressure, and running 30 or 40 lamps in series, would 
economise the capital outlay and have advantages in working. The 
lights, if carried on the same poles as support the trolley wire, 
would have to be spaced at about 40, 80, or 120 yards apart. 
For the busier parts of the town 40 yards apart would be 
suitable, and for the outskirts 80 yards apart might suffice. 
If 40 yards apart be adopted, he was disposed to arrange the lights 
in alternate series, so that at midnight, or other appointed hour, half 
the lights could be turned out. He estimated the cost of installing 
110 lamps, which would suffice for 4,400 yards of streets, at about 
£30 per lamp, for brackets to tramway poles, lamps, feeder and 
distribution conductors, and switching arrangements. For lighting 
with separate conductors running about 4,000 hours per annum, the 
annual cost, exclusive of current, would be about £5. 15s. for interest, 
repairs, and labour, and the current would cost not more than 14d. 
per unit, allowing for station charges, making the cost £16. 33, 4d. 
per 10 ampere lamp. To allow fora reasonable profit margin, he based 
the calculation on 1 5-16d., making the total cost to the Tramways 
committee £16. 133. 9d., or, sav, £18 as the charge to the Watch 
committee. If the lighting was taken from the trolley system for 
the shorter hours, as at Leeds, £13 per annum was about the equi- 
valent price per lamp. These charges, if measured as rates per unit, 
corresponded to 2:15d. per unit for the long hours, including running 
and fixed costs for the lamps, and 345d. per unit for short hours. 
These prices compared favourably with the terms offered by the 
Newcastle companies, namely, £18 for long hours, the Watch 
committee finding the capital cost of lamp-posts and lamps, and 
would leave a respectable working margin for the remuneration of 
the tramways department, The report was approved generally, but 
the Lighting committee is to prepare a special report on the question. 


Personal.— Mr. Jos. R. Garner, of Clayton, near Manchester 
(electrical engineer of the Clayton Engineering and Electrical 
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Construction Co., Limited), was married on the 20th inst. to Alice, 
only daughter of Mr. J. Whitehead, of Clayton. 


Plymouth.—Mr. A. P. Trotter, electrical inspector to the Board 
of Trade, officially inspected the Corporation electric tramways on 
Tuesday. Mr. Trotter made a careful and minute examination of 
the whole route from the Theatre Royal to Prince Rock, and of the 
overhead construction, cars and motors, and the generating station. 
At various points along the route trials were made of the hand and 
electric brakes. He expressed himself pleased with everything he 
had seen, and complimented the borough electrical engineer (Mr. 
J. H. Rider) on the equipment of the tramways and the arrange- 
ments for the public lighting of the town. The official inauguration 
will be performed by the Mayor (Ald. J. Pethick) this (Friday) 
morning. 


Rawmarsh.—A special meeting of the Council will be held on 
Oct. 18 to consider the advisability of obtaining powers to construct 
a system of electric tramways in the district. 


St. George the Martyr, Southwark (London)— The London 
Electric Supply Corporation has notified its intention to lay high 
and low tension distribution mains in Friar-street, and also to con- 
struct several service boxes. No objection is to be offered by the 
Vestry provided the work is carried out to the satisfaction of their 
surveyor. 


St. Luke’s (London).—It was announced by the chairman of 
the Vestry (Mr. E. Howes, J.P.), at Tuesday’s meeting, that the 
superintending engineer of the Post Oflice telegraphs asked for 
consent to the laying of conduits or cast iron pipesin certain thorough- 
fares. The Vestry had refused to grant such sanction to the National 
Telephone Co., and he did not see why the roads of the parish should 
be broken up for the laying of the conduits. It was decided after 
discussion that consent be not granted. 


Searchlights for Military Purposes.—The War Department 
have decided to erect two additional electric searchlight stations on 
Sheerness Esplanade in connection with the land defences for the 
protection of the entrance to the River Medway. The new stations 
will command the Thames and Medway estuary. 


Scarborough.—The town clerk was recently instructed to ascertaiu 
the terms upon which the directors of the Scarborough Electric 
Supply Co. would be prepared to sell their undertaking, and at the 
Corporation meeting last week a communication froin the company 
was received, stating that while not averse in principle to the sale of 
their undertaking to the Corporation, the directors were not prepared 
to suggest the terms upon which the sale should take place. 

A special tramways sub-committee is considering a proposal of the 
Promenade Pier Co. for constructing an electric tramway. 


Sheffield.—The Walkley electric tramway route was opened for 
traffic on Monday. 


Shildon.—A report by the Council's consulting engineers (Messrs. 
Handcock and Dykes), which recommends the erection of combined 
electricity supply and refuse destructor works, is under the 
consideration of the Electric Lighting committee. The refuse 
destructor portion of the scheme would cost about £4,000 
and electricity works, capable of supplying current to the equiva- 
lent of 2,000 10 cp. private lights and 80 public lights, 
would entail a capital expenditure of about £8,200, but 
provision would be made for extending the capacity so as to 
provide for 4,000 private lights at an estimated further cost of about 
45,500. The continuous current three-wire system of distribution 
at 220 volts would be the most suitable system for the district, and 
there was no doubt of the ultimate financial success of the under- 
taking. A provisional order will probably be applied for, 


Shoreditch (London).—The Lighting committee on Tuesday 
submitted the accounts of the electricity supply and dust destructor 
undertaking for the financial year ended March 25, 1899. Mr. N. 
Moss, chairman of the committee, moved that the accounts be received 
and the discussion adjourned. He complimented the accountant 
(Mr. Adams) upon the able manner in which they had been prepared. 
Mr. Howlett proposed that the report should be referred back to 
allocate to the credit of the refuse destructor the value of the steam 
supplied to the generating station. He said that not a penny had 
been allowed for the steam, whereas the refuse destructor was 
charged £405 for power. The amendment failed to find a seconder, 
and the motion was approved. 

The accounts of the electric light undertaking show a gross profit 
of £7,478, and a surplus of £5,682. "The amount credited to the 
destruetor for the cremation of refuse is £2,372, which shows a 
balance of £3,310 for the year. 

The request of the Shoreditch Guardians that the Vestry's electrical 
engineer should be allowed to prepare a specification and estimate of 
the cost of installing the electric light in the Hornchurch cottage 
homes was refused. 


Spen Valley Electric Tramway Scheme.—The local authorities 


who were recently unsuccessful in their 1 to the Spen 
Valley liglit railway scheme, have now decided to combine for the 


purpose of obtaining parliamentary powers for the construction of 
electric tram ways. 


Wallasey.—An inquiry was held here on Tuesday into the appli- 
cation of the Council to borrow £18,500 for electric traction purposes. 
Mr. H. W. Cook, clerk and solicitor to the Council, said that by the 
Wallasey Tramways and Improvements Act (1899) the Council 
obtained powers to construct tramways, to reconstruct anl alapt the 
existing lines for electric traction, and also to provide plant, at an 
eatimated cost of £87,000. The Council have served notice on the 
Wallasey United 'Tramways and Omnibus Co. of intention to 
purchase the undertaking of thecompany. The Board of Trade had not 
appointed a referee to decide the question of the valueof the company’s 
undertaking, and an action is pending between the compauy and 
the Council as to the right of the Council to acquire the tramways. 
The Council were advised that there were no legal grounds for the 
contention of the company, and it was expected that the Board of 
Trade would appoint a referee within a short period. Anticipating, 
therefore, the taking over of the tramways, the extension thereof in 
various routes, and the adaptation of the lines for electric traction, 
the Electricity committee made the present application for borrowing 
powers, so as to enable them to supply the Tramways committee 
with energy for the working of the tramways when the undertaking 
has been acquired. It is estimated bv the electrical engineer that a 
sufficient income will be derived by the Electricity committee to pay the 
interest, sinking fund and working expenses upon thecost of the works, 
With a view to the rapid alteration of the lines from horse to the 
overhead trolley system, the committee desired borrowing powers to 
enable them to construct a generating station and works such as would 
suffice for the purpose of electric traction in the district for many 
years to come. The estimate of the electrical engineer (Mr. Crowther), 
amounting to £18,500, was made up as followa :—Buildings £1,525 ; 
two direct-current steam dynamos, £7,500 ; accumulators and booster, 
£1,500 ; switchboard and connections, E850; workshop and stores, 
43,500; tools, £750; two dwelling-houses, E600; economisers, 
£750; cooling towers, £775; overhead crane, £250; additional 
land, £500; total, £18,600. There was no opposition. 


West Ham.—At the Council meeting last week the Electric 
Lighting committee reported having considered the question of the 
electric lighting of the municipal dwelling houses. They had been 
informed by the late borouvh electrical engineer (Mr. J. J. Steinitz) 
that a four-roomed house could be wired and fitted with five lights 
at a cost of 10s. per light, aud that a charge of 6J. per week added to 
the rent would be sufficient to pay for the electricity consumed aul 
recoup the outlay. The Housing of the Working Classes committee 
have, therefore, been asked to further consider the question. 

i F Council Chamber is to be wired for the electrie 
ight. 

Works Extensions —Messrs. Crompton and Co. are extending 
the main workshop at their new works at Chelmsford. The proposed 
extension will add about 23,400 sq. ft. to thearea of the shops. New 
machinery has been ordered, and it is hoped that the extensions will 
be completed by Christmas. 


Works Lighting.—The contract for the electric lighting and 
power plant for the new works of the Birmingham Railway Carriage 
and Wagon Co. has been entrusted to Messrs. Ellis and Ward, the 
present requirements consisting of several hundred incandescents 
and some 50 arcs. The generators will be driven by steam power 
plant, to be provided by the same firm. 

Electro-Harmonic Society.—The first seasonal concert of this 
society will take place on Friday next, the 29th inst., in the Inter- 
national Hall, Café Monico, Piccadilly Circus, London, W. 


PATENT RECORD. 


The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. J. C. CHAPMAN and Co, 
Chartered Patent Agents, of 70, Chancery-lane, W. C, from whom any avai- 
able information in connection with Patents, Designs and Trade Marks may 


be obtained. 
APPLICATIONS FOR PATENTS. 

NorE.— Tze undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification, The names within 
parentheses are those of communicators of inventions. When complete speci- 
fication accompanies application an asterisk is affixed. 

August 2, 1899. 
15,807. A.C. WricHt. London. Improvements relating to the terminals 
of electric batteries and the like. 
15,816. A. WILDE. London. Improvements in electromagnetic rail brakes. 
15,822. D. OnEccHroNI. Liverpool. An improved electric submarine 
sigualling or warning device or apparatus. 


August 3, 1899. 
15,856. J. Mason. Dublin. Telescope tube to protect trolley rope of 
electric cars, trams and carriages, 
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15,882. O. D. Lucas. London. Improvements in apparatus for operating 
‘two or more electrical regulating switches or resistance devices 


together or separately. 
15,911. W. F. Jongs. London. Improvements in or relating to electro- 
magnetic apparatus. 
August 4, 1899. 
15,967. L. Kamm. London. Improvements in electric arc projecting 
lanterns. 


15,973. S. C. Davipson. London. Improvements in and relating to the 
direct coupling or connection of rotary fans or pumps with electric 
or other motors or engines driving eame. 


August 5, 1899. 
16,005. A. Swan. Manchester. Improvements in the method of and 
apparatus for manufacturing incandescent electric lamps.“ 
16,040. G. S«xrrH and D. CORRIE. Glasgow. Improvements in electric 
fuses and electric detonator fuses. 
16,055. W. F. Jones. London. Improvements in electric switches. 
16,062. H. H. Coor&R. London. Improvements in or connected with 
electric light fittings. 
16,085. H. Cuznop. London. Improvements in controlling devices for 
electric currents. 
16,091. J. RicHarpson and H. RAMsBOTTOM. London. Improvements in 
electrical apparatus suitable for lighting, cauterising and other 


purposes. 
August 8, 1899. 

A. EcksTEIN and H. J. Coates. Lancs. A watchman's electrical 
tell-tale system. 

16,132. THE BRrrsH THoMsoN-HovsTON Co. (LIMIr Bp). London. Improve- 
ments in method of and means for inducing and controlling 
magnetic circuits. (C. P. Steinmetz, United States.)“ 

Tus British THoMsoN-HousroN Co. (LIMITED). London. Improve- 
ments in alternating electric current motors. (C. P. Steinmetz, 
United States.)* 

16,140. V. I. FEENY. London. 
composed of metallic oxides. 
schaft, Germany.)* 

H. O. JoEDICKE. London. Improvements in or relating to 
switches for electric traction systems.“ 


August 9, 1899. 


16,094. 


16,133. 


Electrical resistances and heating bodies 
(Allgemeine Elektricitäts Gesell- 


16,167. 


16,175. C. LEvETUsS. Birmingham. Improvements in and relating to 
electric batteries. 

16,191. A. W. Murray. Dublin. Safety guides for trolleys used in over- 
head electric traction. 

16,198. H. OPPENHEIMER. London. Improvements in and connected 


with multiple switchboards. (Actiengesellschaft Mix and Genest, 

Germany.) 

H. OrPENHEIMER. London. 
with switches for bigh voltage. 
Genest, Germany.) 

16,200. H. OPPENHEIMER. London. Improvements in and connected 
with lamp holders (Actiengesellschaft Mix and Genest, 
Germany.) 

16,210. S. O. CowrER-CoLEs. London. Improvements in the manufac- 
ture of thin tubes or sheets of copper or other metal by electro- 
deposition. 

16,215. W. WALKER, jun., F. R. WILKINS, J. Longs and J. Longs, London. 
Improvements in electrolytic baths. 


Improvements in and connected 


16,199. 
(Actiengesellechaſt Mix and 


16,225. W. H. Nichols and W. T. HENLEVW's TELEGRAPH Works Co. 
(LIMITED). Improvements in conduits for laying electrical cables. 
16,247. A. Smita. London. A new material adapted for electrical 


insulation, and also for many purposes for which ebonite wood 
and such like materials are used.* 

16,250. R. M. SalchER. London. Manufacture of colouring matters and 
their reduction products by electrolysis. 


August 10, 1899. 

W. H. Lock and J. J. MILNER. London. Improvements in elec- 
trical apparatus for sorting articles according to one of their 
dimensions, 

16,285. E. D. PRARMAN. Surrey. Improvements in plugs for telephone 

switchboards. 

16,290. J. Levy. London. An apparatus for the temporary closing of 

an electric current by means of Herzs' undulations.* 

16,500. E. T. GosLiN. London. Improvements in safety fuses for 
electric circuita. 

16,508. F. SCHUCHHARDT. Liverpool. An improved operating device for 

electric bells and house telegraph signals.* 

16,511. H. SavaaE and W. T. HENLEY's TELEGRAPH Wonks Co. (LIMITED). 

London. Improvements in or connected with dry core electrical 


cables. 
August 11, 1899. 
16,550. W. F. Jones. London. Improvements in switches for connecting 
machinery. 
16,556. W. L. Harpman. Rochdale. 
supply of electricity. 
16,552. F. BE DELL. London. Improved system of telegraphy and 
transmission of currents of electricity.“ 
16,565. A. R. WARDEN and A. HUNTER. London. 
16,575. 
16,382. 


16,297. 


An apparatus for controlling the 


Duplex electrical 
alarm. 

J. Burns. London. Improvements in vibrating switches or 
contact breakers for induction coils, bells, and the like." 

J. G. Lorrain. London. Improvements in connection with 
spindles and the driving of same by electricity. (H. B. Sawyer, 
and R. Robb, United States.) | 


16,587. S. H. SHort. London. Improvements in brush holders for electric 
machines.* 
16,595. E. A. WAHLSTROM. London. A new and improved arrangement 
for controlling electric elevators. 


August 12, 1899. 

A. EcksTEIN and A. E. ANGOLD. 
electric arc lamps. 

R. H. Hayne. London. 
electrical cables. 

G. C. DymonD, of the firm of W. P. Thompson and Co. Liverpool. 
Improvements in or relating to arc lamps. (C. J. Toerring, 
United States.)* 

SIEMENS Bros. AND Co. (LIMITED). London. A method of 
receiving telegraph signals as displayed or photographed by 
magnetically deflected cathode rays. (Siemens and Halske 
Actiengesellchaft, Germany.) 


August 14, 1899. 

16,464. H. H. HALL and R. J. URQUHART. Liverpool. Improvements in 

or connected with overhead collectors for electric railway vehicles. 

16,494, H. L. Groome. London. Improvements in or relating to auto- 
matic cut-off devices, principally designed for controlling the flow 
of fluids and electric currents.“ 

August 15, 1899, 

16,548. W. Buck,.T. L. PATCHETT and B. W. SHaw. London. Improve- 
ments in rails for electric trams, railways and for other suitable 
purposes. | - 

F. A. Gooch. London. Improvements in the reduction of 
aluminium by electrolysis.* 

R. A. Katz. London. Improvements in accumulator electrodes. 

H. L. ARNOLD and J. W. GRAYDON. London. An electric light 


or lamp. 

. August 16, 1899. 
G. H. NisBETT. Liverpool. Improvements in the manufacture of 
earthenware troughs for carrying electric cables and analogous 


purposes. 


16,410. 
16,417. 
16,439. 


Lanes. Improvements in 


Improvements relating to jointing 


16,444. 


16,555. 


16,569. 
16,584. 


16,600. 


16,627. J. LESTHEVRNON. London. Improvements in electric arc lamps.“ 

16,628. J. D. F. ANpRews, London. Improvements in arc lamps. 

16,629. J. D. F. ANDREWS. London. Improvements in electric signs or 
signals. 

16,656. E. PLAcET. London. Improvements in electrical accumulator 
batteries.“ 

16,648. R. J. LigpiscH. Manchester. Improvements in holders for the 


shades of incandescent electric lampe. 
16,650. T. PETERSEN. London. Improvements in conduits suitable for 
electric mains. 
August 17, 1899. 
J. Byrant. London. A new or improved composition for use as 
an electrolyte in batteries or cells. 
R. J. LIE˙IscH. London. Improvements in holders for incan- 
descent electric lamps and shades. 
J. R. SCHAUER. London. Improvements in incandescent electric 


lamps. 
August 18, 1899. 

G. H. Cutten. London. Improvements in or relating to conduits 
for underground electric cables, telephone, or telegraph wires or 
for conveying fluids. 

B. J. B. Mitts. London. Electrically-controlled design reading 
apparatus. (L. David and T. David, France.) 

E. Graver. London. Improvements in apparatus for electro- 
chemical and electrothermic melting operations, especially for the 
production of calcium carbide. 


August 19, 1899. 

G. TARRY. Liverpool Electric loopup. 

R. F. Hatt, Birmingham. Improvements in connection fittings 
for various electrical purposes. 
J. Costigan. Dublio. Safety guard for trolley rope on electric 

trams or other motors. 

SIEMENS Bros. AND Co. (LIMITED). London. Telephonic apparatus 
for transmitting and receiving messages simultaneously to and 
from several distant stations. (Siemens and Halske Actien 
Gesellschaft, Germany.)* 

SIEMENS Bros. AND Co. (LIMITED). London. Method for dividing 
an alternating current into two currents whose phases are shifted 
relatively to each other through a determined angle. (Siemens 
and Halske Actien Gesellschaft, Germany.)* 

A. F. BERRY. London. Improvements in electrical transformers. 

S. H. SHORT. London. Improvements in pneumatic controlling 
mechanism for electric railway cars.“ 


August 21, 1899. . 
H. GuiLLAUME. Birmingham. Improvements in electric ignition 
devices for petroleum oil and analogous motora. 
G. G. M. HarpincHam. London. An improved electric spark 
fuse. (O. R. Schulz, Germany.) 


16,690. 
16,743. 
16,749. 


16,796. 


16,820. 
16,824. 


16,835. 
16,854. 


16,859. 
16,878. 


16,879. 


16,889. 
16,898. 


16,903. 
16,922. 


16,926. H. Darwiz, E. H. GrirritHs and D. Wuetuam. London. 
Improvements in or relating to electric measuring and indicating 
apparatus. 

16,956. J. J. Bats. Liverpool. Improvements in or relating to conduits 
for electric conductors. 

16,959. G. DORN AUF. London. A new or improved device or too for 


fastening insulators for electric wires to the ceilings of roomsand 
other similar places. 
16,960. C. DR KAN DO. London. 


Improvements in rheostats and means 
for operating the same.“ 
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SPECIFICATIONS PUBLISHED. 


Nots.—All Specifications can now be obtained at the uniform price of 


8d. each. 
1898. 
16,972. McEwan. Jointing boxes for coupling up and insulating electric 
wires. 
17.013. WALKER. Dynamces. 
17,026. Reason and Mutua ELECTRIC Trust (LiMiTED). Electric meters. 


17,080. 
17,193. 
17,529. 


Hummer. Electrical transcribing apparatus. 
under International Convention, Jan. 10, 1898.) 

PASSBUHG. 
cables, armatures, bobbins and the like. 

PATTERSON, Davies and WHITE. 
eonstant current dynamo electric generators and motors. 

Watson. Cord grips for electric lampholders. 

MacHiN and Cakg. Electric batteries. 

LAMBERT. Pushes and like contacts for electrical circuits. 

Harvinc and MILNER. Apparatus for automatically starting 


17,626. 
17,741. 
17,880. 
18,087. 


without any personal attendance whatever. 


18,172. Wirsox. Continuous current electric motors or generators of 
ironclad or enclosed ty pe. 
18,215. BiuraxNiA MOTOR CARRIAGE Co. (LIMITED) and SMiTH. Electric 


inotors and their application to motor carriages. 

ELPHINSTONE and HEAP. 
alternating currents. 

BELFIELD (Latume). Induction motors. 

BELFIELD (Lamme). Systems for converting the energy of alter- 
nating electric currents iuto mechanical energy by means of 
iaduction motors. 

Davis. Coutrollera for electric motora. (Date applied for under 
International Convention, April 25, 1898.) 

MOELLER and SrREET. Extraction of chromium by electrolysis. 

SHIELS. Electrical signalling or communication on railway trains. 

LUNDBERG and LUNDBERG. Wall connections for electric lighting. 

BasricK. Shields or guards for the carbon pencils used in electric 
furnaces. 

1899. 


Justice (Pope Manufacturing Co.). 
for explosion engines. 

Kesster. Electric cigar lighters. 
LUNDELL. Electro motors or dynamo-electric machines. (Date 
applied for under International Convention, January 18, 1899.) 
Methods of and means for regulating electric motors. (Date 

applied for under International Convention, March 3, 1899.) 

GREENFIELD. Metallic conduits for electric wires. (Date applied 
for under International Covention, Dec. 12, 1898.) 

Gray. Electric safety-fuses. 

Heaton and SMITH. High insulation electric lampholder. 

LAKE (Shattuck). Binding post or device for connecting electrical 
apparatus. 

LANGER. Level and Clinometer applicable for telemetry. 

SieMENS Bros. AND Co., LIMITED (Siemens and Halske Aktien- 
Gesellschaft). Automatic electrical ring-off appliance for tele- 
phone stations. 

HEID ERL. Electrodes for batteries. 

Haas. Electrolytic apparatus. 

CARMICHAEL, Electrodes and electrode connections in liquid feed 
devices, and the construction of enclosing vessels for electroly tic 
and kindred apparatus. 

10413. DE KAN DO. Dynamo machines. 

10,596. DóxvEN and ScunoTTER. Electrical apparatus, by means of which 

a prize is automatically delivered when a target is hit. 

10,744. LospELL. Storage batteries. 


18,212. 
18,582. 
18,583. 
18,584. 
18,743. 
18,894. 


19,076. 
19,116. 


6,604. 


6,816. 
7,978. 


7,979. 
8,44. 
9,566. 
9,632. 
9,987. 


9,993. 
9,999. 


Electric igniting apparatus 


10,119. 
10,215. 
10,320. 


COMPANIES’ MEETINGS AND REPORTS. 


— S 


Willans and Robinson (Limited). 


The report of the directors of this company for the half-year ended 
June 30 states that, after writing off as depreciation from plant, patents, 
c., £4,842. 12s. 1d., and paying interest upon Debenture stock, the 
balance to the credit of profit aud loss account (including £3,706. 4s. 1d. 
brought forward) is £26,538. 0s. 6d. Out of this the directors propose 
that dividends be paid at the rate of 6 per cent. per annum on the 
Preference and at 10 per cent. per annum on the Ordinary shares, together 
absorbing £12,223. 17s. The amount payable to the original directors is 
£3,870. le., leaving a balance of £10,444. 2. 6d. Froin this it is proposed 
to carry £2,000 to Debenture redemption fund, and £5,500 to reserve, 
leaving £4,944. 2s. 6d. to be carried forward. The issue of new capital 
authorised by the shareholders has been duly effected. The pro rat& allot- 
ments were generally taken up by the shareholders, and the small balance 
of shares which remained unallotted was applied for many times over. 


ROCKHAMPTON (QUEENSLAND) GA8 AND COKE CO. (LIMITED).— 
The half-yearly report to June 30 states that the operations of both 
sections of this undertaking (electricity and gas) are extending, but there 
was a loss of £105. 14s. 101. on the electrical section. A dividend at the 
rate of 7 per cent. per annum on the Ordinary shares, and 9 per cent. on 
the Preference shares has been declared. 


(Date applied for 
Method and means of drying the insulation of electric 


Brushes and brush holders for 


and stopping electro-motors pumping water into storage tanks 


Apparatus for the measurement of 


NEW COMPANIES, STATUTORY RETURNS, &. 


— — 


BURMAH ELECTRIC WORKS SYNDICATE (LIMITED).—This company 
was registered on Sept. 12, with a capital of £2,000, in £1 ehares, to acquire 
any concessions, to construct and maintain tramways in Mandalay, to work 
the same by electricity, and to carry on the business of electricians, elec- 
trical power producers and suppliers, &c. The subscribers are M. F., E. R 
and H. R. Kindersley (with 100 shares each), E. H. Kindersley and F. B. 
Fisher (each with two shares), Miss K. Kindersley and A. F. Hendley (with 
one share each), 

EDWARDS ELECTRICAL CO. (LIMITED).—This company was registered 
on Sept. 15, with a capital of £10,000, in £1 shares, to acquire the business 
carried on by Nathaniel P. Edwards (formerly by Nalder and Hilton 
Limited), at Trafalgar Works, Bow Common-lane, E., and to carry on the 
business of electrical apparatus and appliance manufacturers, engineers, 
electricians, &c. The subscribers are Nathaniel G. and J. W. Edwards, J. 
Peschek (electrical engineer), A. E. Darville, J. Sykes, F. Brown, E. Coste. 
The first directors are John W. Edwards and Julius Peschek. 


ELECTRICAL MAINTENANCE AND ACCESSORIES  SYNDICATE 
(LIMITED).—' This company was registered on Sept. 11, with & capital of 
£10,000, in £1 shares, to contract for and carry out the construction, 
repair and maintenance of electric lighting, electricity supply, telegraph 
and telephone works and systems, and to carry on the business of 
electrica! and mechanical engineers, and manufacturers of and dealers in 
electric, magnetic, telephonic, telegraphic and other appliances and 
apparatus, cables, wires, accumulators, meters, generators and distributors 
of electricity, gas and other illuminants. The subscribers (with one ahare 
each) are E. Chevalier, F. Rowbotham, A. Seaton, C. E. Longshaw, W. 
1 F. Hurst aud G. Hardcastle. Mr. George Smith is managing 

Irector. 


GIDDINGS AND DACRE (LIMITED).—This company was registered on 
Sept. 8, with a capital of £90,000, in £10 shares, to acquire the business 
of engineers, &c., carried on by Giddings and Co., at Salford, and to canv 
on the businesses of manufacturers cf and dealers in kad, lightning 
conductors, wire drawera and workers, electrical engineers, producers and 
suppliers of electricity for the purposes of light, heat, or power ; manufac- 
turers of cables, wires, lamps, meters, and other electrical apparatus and 
appliances, &c. "The first directors are À. Giddings, F. W. Holmes, aud 
J. E. Perkins. 


SCOTTISH WIRELESS ELECTRIC SYNDICATE (LIMITED).—This company 
was registered at Edinburgh on Sept. 14, with a capital of £3,000, in £1 
shares, to manufacture and deal in scientific instruments and electric, 
automatic and mechanical apparatus, &c. 

THAMES VALLEY MOTOR CAR CO. (LIMITED).—This company was 
registered on Sept. 14, with a capital of £5,000, in £1 shares, to carry on 
the business of electricians, carriers of passengers and goods, electrical and 
mechanical engineers, contractors, &c. 


BRITISH ALUMINIUM CO. (LIMITED).—The annual return to August 1, 
has been filed. The nominal capital is £300,000 in 20,000 Preference 
and 10,000 Ordinary shares of £10 each, all of which have been taken up. 
£10 per share lias been called up on 16,770 Preference and 8 Ordinary. 


ELECTRICAL POWER STORAGE CO. (LIMITED).— The annual return 
to July 27 has been filed. The nominal capital is £100,500 in 100 
Founders and 20,000 Ordinary shares of £5 each, of which 66 Founders 
and 18,592 Ordinary have been taken up. £5 has been called up on each 
of 66 Founders’ shares and £3 on each of 3,132 Ordinary. 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 54 per cent. (since July 13, 1899). Price of 
silver 27d. per oz. (Sept. 21). Consols (22 per cent.) 1043—1041 for 
money, 1044—1048 for account; 24 per cent. 1008— 1004 (Sept. 21). 
Stock Exchange Settling Days: Consols, Oct. 4; Stocks and Shares 
Continuation Days, Sept. 27 and Oct. 11; Ticket Days, Sept. 28 and 
Oct. 12; Pay Days, Sept. 29 and Oct. 15 ; Mining Share Carry over Daş», 
Sept. 26 and Oct. 10. 


BANK FUR ELEKTRISCHE UNTERNEHMUNGEN (ZURICH).— The opera- 
tions of this bank for the year ended June 50 resulted in a net profit 
of 1,952,677fr. This sum has been applied as follows: — 5 per cent. to 
reserve, 4 per cent. dividend, after which 74 per cent. of the profits was 
divided among the directors. A supplementary dividend of 2 per cent. 
(against 1 per cent. in the previous year) has now been declared, and the 
balance (139.720fr.) has been carried forward. The bank is interested in 
the Maschinenfabrik Oerlikon, of Zürich, and the syndicate for financing 
the various undertakings of the Allgemeine Elektricitiits Gesellschaft, of 
Berlin, as well as the syndicate for exploiting electric light and traction 
schemes in Russia. 


CHELSEA ELECTRICITY SUPPLY CO. (LIMITED).—At the board meet- 
ing of the directors of this company on the 20th inst. (the first meeting 
since the death of Mr. Frank King, the late managing engineer) a resolution 
was passed expressing the board’s keen sense of loss and their sympathy 
with Mr. King's widow and family. 


DIRECT SPANISH TELEGRAPH OO. (LIMITED).— The directors have 
decided to pay, in addition to the dividend at the rate of 10 per cent. per 
aunum on the Preference shares, an interim dividend at the rate of 4 per 
cent. (free of tax) on the Ordinary shares, both for the half-year ended 
June 30, and payable on Oct. 2. 
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ELMORE’S TRUST (LIMITED).— With regard to certain statements 
which have been issued in financial journals concerning this Trust, the 
following authentic particulara may be of interest :—The shares in the 
Trust are fully paid, and have been distributed amongst the original share- 
holders in exchange for their old shares. ‘The Trust has no shares now to 
place, and there has been no cash subscription for the share capital. With 
regard to the issue of the £125,000 Five per Cent. Debenture stock, the 
subscription, we understand, considerably exceeds what is necessary for the 
purpose of paying off several mortgages and overdrafts, which must beeffected 
before the property can be transferred clean to the newly-formed English 
Electro- Metallurgical Co. (Limited) The cash subscriptions and under- 
writing guarantees which have been placed by the Trust amount to about 
£96,000, and this sum will enable the Trust to fulfil the object for which 
it was created, viz, to raise money to pay off all the liabilities of the four 
old companies, Owing to the holidays a longer time has been required 
to secure this subscription than was anticipate’. Old creditore of the 
companies, to the extent of about £10,000, have elected to take 
the new stock in discharge of their claima, ro that over £100,000 
in stock has been disposed of. "This enables the contracts with Messrs. 
Hirsch and Co. to be completed, and the parties are busy closing up the 
details. We understand that as soon as these are closed efforts will be 
made to start the works on the proposed large scale. The magnitude of 
the transactions and the number of formalities to be gone through will, 
of course, take time, and the Trust will not be in working order for 
some months. 


ENGLISH CAPITAL IN RUSSIA.—The Financial Times states that it 
is reported that English capitalists are largely interested in a new 
company formed under the title of the New Petersburg Company, the 
constitution of which is stated by a correspondent in that city to have now 
been officially confirmed. The company proposes to establish a new district 
in St. Petersburg with cheap and hygienic dwellings, and to construct 
electric tramw: ys and carry on the business of an electric lighting under- 
taking. The capital has been fixed at 10,000,000 roubles, divided into 
40,000 shares, and of the latter 24,000 will have a preferential claim to a 
dividend of 5 per cent. 

EVERED AND OO. (LIMITED).—The directors have declared an interim 
dividend at the rate of 74 per cent. per annum for the half-year ended 
June 30, payable 50th inst. 


GENERAL ELECTRIC CO. (U.8.A.).—A second quarterly dividend of 
1} per cent. has been declared on the reduced common stock. 

GUTTA PERCHA CORPORATION (LIMITED). — A- circular bas been sent 
out to the shareholders announcing that the plant at the corporation’s 
premises at Belvedere is now complete and in working order, and that 
gutta percha is being produced on a commercial scale. Prof. Ramsay, 
the corporation's consulting chemist, expresses himself satisfied with the 
quality of the gutta percha produced. 
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KALGOORLIE ELECTRIC POWER AND LIGHTING CORPORATION 
F of allotment for the recent issue of capital have been 
posted. 

NEW ELECTRIC WORKS IN SWITZERLAND.— The Financial Times 
reports that an international group of capitalists has decided to establish 
extensive works in Switzerland for the construction of locomotives, wagons 
and railway and tramway plant in general. The annual output of the new 
company has been fixed at 600 locomotives, 1,000 passenger coaches, 1,000 
cars for street electric railways and 10,000 switches and signalling appli- 
ances for electrical working. The importance of the enterprise may be judged 
from the statement that at the head of the company will be Mr. George 
Burnham, president of the Baldwin Locomotive Works, Philadelphia ; Mr. 
J. G. Brill, vice-president of Drill and Co., Philadelphia; Mr. W. Siemens, 
of Siemens and Halske, Berlin; M. de Nuflize, of the Paris, Lyons and 
Mediterranean Railway; and Mr. C. Barbey, of the Yverdon and St. 
Croix Railway. It is proposed to equip the new works with American 
machinery. 

SIR W. G. ARMSTRONG, WHITWORTH AND CO. (LIMITED).—A further 
dividend of 173 per cent., making 20 per cent. for the year ended June 30, 
is announced. 

STOCK EXCHANGE NOTICE.—The Stock Exchange committee has 
appointed Thursday. 28th inst., as a special settling day in 45,000 fully- 
paid vendora' shares of £1 each (Nos. 1 to 45,000) of Volc ite (Limited). 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


| $ | | AGGREGATE. 
Line Wan | 2 | Jno | of | d 
4 | weeks Amount. | m n 

1899 | £ ^£ | £ | £ 
B Tramways. Sept.16 4,442 + 388 11 44,711 + 5,464 
Blackpool Corporation.. „„ 14 965 + 163 24 16843 ＋ 4301 
Blackpool and Fleetwood „ 16 1,136 + 140 11 15,934 + 6,019 

Bradford Corporation. „ 17 455 + 151 57 18,752 bs 
Brisbane Trams ......... | Aug. 2 1,417 + 464 44: 55. 605 715,472 
Bristol Trams & Carriage Sept.ló | 3,5601|- 24 11 29,97 + 3,509 
*Buenos Ayres & Belgrano, Aug.20 , 1,898 + 906 33 70, 162 -- 32,983 
City & South London Ry. Sept.17 | 868 - 32 12 11285 - 101 


Dover Corporation.. „ 16 508: 68 24 5,537 - 
Dublin United 2 $us | te | oes n "T 
Glasgow Corporation. „ 16 9,591 +1,020' ... NN 
+ 53,652 


Liverpool Corporation „ 9 7,888 + 950 56 245.769 

Liverpool Overhead Rly. „ 17 1,484 - 11, 12 20,215 + 269 
*Sheffield Tramways .. „ 17 1,674 + 643) 37 49,395 4 12,639 
South Staffs, Trame...... „ 15 744.4 102 37 24,585 + 1,283 


- * Partly electrical. 


ELECTRICAL COMPANIES’ 


SHARE LIST. 


AMOUNT | Last | PREVIOUS Price RATE PER BUSINESS DONE 
5 op DIVI- | NAME, WEEK's PRIOn | Wednesday, ENT. DIVIDEND Don. DURING WEEK 
SHARE. | DEND. | SEPT. 13. Sept. 20. | YIELDED ENDING BRpr. 20. 
TELEGRAPHS. E Hizh 
s. d. est | Lowes 
4110,9)0 100 4% |*African Direct Telegraph 4% Mort. Deb. (red) | 100 104 100 14 810 11 | January and July .. - i : 
25,000 10 ee Amason Telegraph n. . 3 4 d 4 - June and December.. - ds 
£196,000 100 MA Do. 6 per nt. Debentures — — m m m m e » 8 e H 1 i 1 : " "a 
£815,652) Stock I Can a „„ 8 63 8 eb. May, A Nov. 215 = 
23,062,240] Stock | 50/0 : JS lin Hi 1'4 115 5 5 3 Wr t 1158 114 
E 062 240 Stock 18/0 Do. Doferr ed. 141 ET 141 147 6 2 0 14 14,7 
2 6 993 10 8/0 Brazilian Submarine 141 10 141 1t 4 11 10 15 lu 
£15,000 100 8X |* r Cent. Debs. (2nd Berles, : 1900) - —V 107 111 107 111 4 10 11 TR e ne, Oot., Der. - BE 
10,000,000| $100 $14 Commercial Cable Capital Stoß 188 198 188 19? 4 21 | Jan., Ape., July, Oct. E an 
41,388, 41 Stock DEN 4 per Cent. Debenture stock 104 106 104 106 815 6 i 105 pi 
16,000 10 Ouba fe abesse Ordinary ......—- ———— mm oe 9 10 9 10 8 0 0 | February and Augret 9 as 
6.000 18 Do 51 Do. Spanish (Ordin. por Oent. 2. = = æ a = 18% 19} 183 201 A : 1 ý "nd TO = S 
19.901 reo : nary) = — cn é 4 5 October . 4 
6,000 6 5/0 0 per Cent. Cumulative Preference — ania 9) 103 0 103 416 8 or 9j m 
£30,000 50 44 4j per. Cent. Debentures | 103% 107Z 134 1772 4 4 1 | January and July " s 
60 710 20 b Direct United States Cable — 113 12} 113 12] 6 6 1 | Jan. Apr., July, Oct 12} 113 
£120,000 100 44% | Direct West India Cable 43%. Reg. "Deb. (red). 92 100 103 100 103 4 7 5 June and December. = 2 
44, 000, 000 Stock 65 /0 Ordinary ———— —— 149 164 145 160 414 0 Jan., Apr., July, Oct. 16” 14°} 
81,706, 000 Stock | 34% 8) per ‘Gent. Pret. Stock -= — - 99 102 99 102 888 " 100 9) 
EI 432,268] Stock 4 * Do. 4 per. Cent. Mort. Deb. Steck (red) . mes 116 121 117 122 8 6 3 and November 120 z 
250,000 19 2 Bxtension m. =» =s = = ao me = m o o m seek 14$ 14 144 14 41411 | Jan., Ape., July, Oct 14 143 
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NOTES. 


MEN ! 

Apvocates of the Marconi system of wireless telegraphy— 
and they are many and increasing in number— will receive 
additional encouragement from the information embodied in 
Prof. FrEwING's letter in our issue this week. It appears 
beyond question that signals transmitted to Dover from 
Wimereux during the recent British Association meeting 
. were detected at Chelmsford, the intervening distance being 
about 90 miles. Subsequent experiments made directly 
between Wimereux and Chelmsford have given abundant 
confirmation, for excellent signalling has been carried on 


between the two places. 
— — 


Wira the increased distance of transmission, however, the 
problem of restrieting the signals to definite paths, so that 
they are received only at the proper stations, becomes 
increasingly pressing. While it is encouraging to know that 
the Wimereux station ‘ without any increase in the height of 
the Wimereux mast ” can send signals to Chelmsford, there is 
food for serious reflection in the fact that those signals must, 
in the ordinary course, be received also at Dover, the East 
Goodwin lightship, the South Foreland station, and, indeed, 
every other wireless telegraph station within the radius of 
its influence. Evidently each increase in the number of 
stations thus brought into what may, perhaps, be termed 
group-influence must hamper the individual action and 


curtail the utility of each separate station in the group. ' 
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14'| the other stations receiving, but taking no notice. 
| the fact of the signals from Wimereux for Dover being 
detected at Chelmsford shows that they could not have been 


search light. 
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| Some time ago it was announced that Mr. Marconi was 
| developing an apparatus whereby pairs of stations might be 
| isolated from surrounding influences, and we believe that 
| much labour and skill have been expended in the endeavour 
to perfect 
i| system. 
| apparatus is not generally in use in the group of stations 
| to the south-east of this country; and we were informed 
| during the British Association meeting that the method 


this modification 
Nevertheless, we 


in the details of the 
understand that such an 


adopted was to send a special call to the station wanted, all 
Moreover, 


focussed exclusively on Dover. 
: Mcr 
DISCOURAGEMENT, however, need not result from the con- 
sideration that to extend the range of wireless signalling 
is to multiply its difficulties from interference. Although 
we know of no really satisfactory apparatus that would 
enable two stations in a scattered group of, say, 20 
or more stations to signal exclusively, there are several 
well-understood principles that, with skilful development, 
might be applied to that end. The simplest method would 
seem to be that in which the ether waves would be cut off by 
metallic screens from every other direction than that straight 
to the desired goal. Another conceivable, but, as yet 
impracticable, plan would be to focus the rays by means of 
reflectors or refracting pitch lenses, after the manner of a 
It is by no means certain, however, that 
Marconi waves once started on a well-defined straight course 
would. pursue ‘‘the same straight line.” Most of the 
intervening objects of large dimensions, such as a hill or a 
large block of buildings, would probably exert an appreciable 
deviating influence. . ; 


Ir is evident that much perfection of detail will be called 
for before extensive signalling at 500 or even 100 miles radius 
will be generally possible. Nor is it at such long ranges 
that the most useful work of the Marconi system will be 
accomplished, but at the much shorter ranges represented by 
signalling from lightships and islet lighthouses to the 
mainland, or between ships and the shore. We are glad to see 
that Prof. FrEwiwc directs attention to the dilatoriness of the 
authorities in adopting the Marconi system for lighthouse and 
lightship communication. Unnecessary delay in a case of this 
sort, where lives are being risked in large numbers with every 
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fog or storm, would be criminal; yet it is difficult to see what 
reason for delay the authorities can discover. Surely nothing 
more than what has already been repeatedly accomplished 
at existing Marconi stations is demanded before they will be 
practically convinced that this system of wireless telegraphy 
is perfectly satisfactory for their purpose. 


— — 


A pEcISION of some interest to wiring contractors is recorded 
in another column. It appears that the incumbent and 
churchwardens have no right to fix electric light in a 
church unless a faculty has first been obtained from 
the Consistory Court. Although in ary case the wiring 
contractor would probably have no difficulty in recovering 
payment for an installation, it may yet save him future 
trouble, if he enquires whether the necessary faculty has been 
obtained, before he undertakes an installation in an Anglican 
place of worship. It is interesting to note, however, that 
there must be numbers of churches that have been electrically 
lighted without this preliminary formality. 

— M— 

Ax ignorant and purblind outery against the action of 
electrical companies in raising the pressure of supply is heard 
from time to time in the non-technical Press, especially in 
those less influential papers which are not advised by really 
expert electrical authorities. It is foolishly imagined that the 
companies resort to this practice solely in the interest of the 
shareholders, and that the consumer can receive no benefit 
whatever, In this spirit the expert correspondent "— save 
the mark !—of the Pall Mall Gazette writes as follows: 


The Pall Mall Gazette recently called attention to the tactics of certain 
of the electric supply companies in the metropolis in changing the pressure 
of supply from 100 volts to 200 volts, and in doing so recommended 
consumers not to allow the change of pressure in their houses, This 
advice has apparently been acted upon, as the supply companies, who 
previously were loud in recommending the advantages to be obtained, 
are now trying to coerce their consumers into changing their pressure. 
As a matter of fact, the benefit to be obtained by doubling the pressure is 
entirely to the advantage to the company and not to the consumer, The 
advantages held out as a bait to the consumers are as follows :— 
Ist. New lamps for old. 2nd. A brighter light. 3rd. A reduction of 
about 8 per cent. in the price per unit. The first is a genuine advantage, but 
brighter light is obtained only where the company has allowed its pressure 
to fall below the standard, and this may or may not be improved with the 
change of pressure, If the company keep its preesure to the standard the 
brightness of the light is exactly the same, be the pressure 100 or 200 volta. 
The reduction in the price per unit is mere nonsense, for as a matter of fact 
the lamps used for the higher pressure consume far more electricity for the 
same amount of light ; in other words, they are not so efficient. . . 
The advantage is solely for the benefit of the supply company. By 
doubling the pressure in its mains it is enabled, without further expendi- 
ture upon cables, to supply nearly four times the number of lights as 
formerly. Nearly one-half of the total capital expenditure of one of the 
companies suggesting the change bas been sunk in mains; an idea can, 
therefore, be formed ae to how the profits will be raised when the same 
mains are bringing in three or four times the revenue, 

[si 


RrarLY this is a most unfair and unenlightened statement 
of the case. It would be no more absurd to argue that 
railway companies benefit only themselves by increasing 
the speed of their trains, because they are thereby 
enabled to carry more traffic in a day without increasing 
their rolling stock. A higher pressure of electrical 
supply, provided it be within limits well under control, 
brings direct advantages to the consumer as well as to 
the shareholders, It not only allows of more business 


being done with a given amount of mains, but it enables 
the supply to be made at a reduced cost to the company, 
and that very soon must mean a_ reduced price 
to the consumer. More than that, however, it enables direct 
supply, without the aid of transforming devices, to be 
extended over a much larger area around the generating 
station; and that means, to the consumers, in greater 
numbers, the blessings of direct continuous current supply, 
with the certainty of there being storage plant ready in case 
of breakdown, and the consciousness that there are no 
intermediate transforming devices to go wrong. 
RENS 

We have received a copy of the Reports to the Durban (Natal) 
Corporation of the borough engineer and his assistant, and of 
the borough electrical engineer, on the question of mechanical 
traction for the tramways. It is a voluminous publication 
for which we cannot find space to do full justice, but we may 
remark in general that it closely resembles most documents of 
its class. The prelude to such a publication is usually a visit 
to a number of foreign tramways; and in this instance the 
borough electrical engineer visited Europe and America, the 
assistant to fhe borough engineer accompanying him through 
Europe. The early portions of the reports assume the form 
of a series of short paragraphs, dealing sertatim, and for the 
most part cursorily, with the places visited. The following, 
for instance, which are all the observations on Albany, 
are not highly calculated to assist the Durban Corporation in 
deciding upon a system of traction: “I broke my journey 
at Albany on my way north, and spent an evening there. 
In this town I saw the most appalling network of overhead 
wires in my whole experience, but otherwise the service 
appeared very good, and I saw cars operating on long grades 
of 1 in 10 quite satisfactorily." The lessons of one city 
appear to be pretty much the lessons of every other city. 

Arrer this recital, a custom greatly favoured in the 
making of such reports is again followed. All the various 
systems of tramway traction are put up in a row, like nine- 
pins, and knocked down one by one till only the 
overhead trolley system stands erect and invincible. 
The authors have no praise for any other system 
of mechanical traction whatever; and next to the 
trolley they would prefer horses. There can be little or 
no doubt, however, that the overhead trolley system is the 
one best adapted to the Durban tramways, and we are glad 
to see that it has been adopted. Not improbably the borough 
engineer’s prophecy may be realised, and the advent of 
electric traction be found to inaugurate (1) half the 
present fares, (2) double the convenience, and (3) twice the 
speed (generally).“ 


— 

Tue total estimated capital expenditure on the purchase 
and electrical equipment of these tramways is £233,097, or 
£238,722 if interest is to be paid during reconstruction. 
The purchase price, for acquiring the present horse 
lines owned by & local company, is stated at £114,000, 
leaving £124,722 for reconstruction and new works, together 
with interest payable during reeonstruction. The estimate 
relates to lines representing 17 miles of single track, and 


THE ELECTRICIAN, SEPTEMBER 29, 1899. 


allows for 22 motor cars. Assuming a service of one million 
car miles per annum, the engineers estimate that there will be 
an annual profit of £12,150. This is arrived at on the 
assumption of 12d. receipts per car-mile, with an expenditure 
of only 9:084d., including capital charges. 
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Cable Interruption. Date of Interruption. 
Latakia—Cy prusü UP Pz . June 21, 1899 


Central Technical College.— The inaugural address of the 
1899-1900 session will be delivered at the College by Sir 
Andrew Noble, at three o'clock on Tuesday. 


Berlin-Paris Telephone.— The negotiations relating to the 
Berlin Paris telephone line have now been satisfactorily con- 
cluded, and the line will be proceeded with. The distance 
between the two cities is nearly 800 miles. 


City and Guilds Technical College, Finsbury.—Evening 
classes will be held in mechanical and electrical engineering, 
industrial and technical chemistry, &c., during the forth- 
coming session. An advertisement contains further particulars. 


Merchant Venturers Technical College (Bristol).—Some 
particulars of the courses of instruction, &c., given at this 
college are set out in an advertisement elsewhere. Copies 
of the calendar, or short prospectus, can be obtained from 
the Registrar. 


The Dewey Illuminations.—The large scale electrical 
illuminations, whose preparation in New York we recorded in 
a recent issue, were not completed on Admiral Dewey’s 
arrival, and, according to the daily papers, the work of erecting 
the huge electric sign had been stopped owing to a strike of 
the workmen. 


Errata.—In the seventh line of the article on the 
Magunna meter, on page 769 of our last issue, read é instead 
of X. ——In the description of the Kanderwerk in our issue of 
September 15th, the rated powers of the turbines and gene- 
rators are given as 360 and 300 H. p. respectively. They should 
be 900 n.r. and 620 kilowatts respectively. 


Memorial to James Lindsay.—A bust of James Bowman 
Lindsay, a pioneer of wireless telegraphy by conduction, is to 
be placed in the Victoria Art Galleries of Dundee, his native 
town. The bust is to be of white Carrara marble, and will 
be the gift of Lord Provost M’Grady, Mr. George Webster, 
of Edinburgh, being the sculptor. It has been proposed to 
erect a monument to Lindsay by public subscription. 


* Scottish Wireless Electric Syndicate."—It will be seen 
in our list of new companies registered, that a syndicate 
bearing this name has been formed with the modest capital 
of £3,000. The syndicate intends to exploit the inventions 
of Mr. Walter Jamieson, of Greenock, whose invention, in 
conjunction with Mr. John Trotter, of Glasgow, of a torpedo 
steered by ether waves was described in our issue of May 18th. 


Persongl.—AÀt a meeting of the Directors of the Direct 
United States Cable Co., held on Wednesday, Mr. Tavenor 
Finnis (for many years secretary &ud accountant of the 
Company) was appointed general manager and secretary. 
Mr. Finnis was from 1868 to 1877 associated with the 
companies which now form the Eastern and Eastern Extension 
Telegraph Companies. He entered the service of the Direct 
Company in 1877 as accountant, and was appointed to the 
post of secretary upon the retirement of Mr. J. W. Fuller 
in 1887. l 


A Natural Gas Electric Supply Station.— At Bradford, 
Pennsylvania, there is a central station which has hitherto 
been run by steam-driven plant, four 100 H.. horizontal 
return tubular boilers being fired by natural gas. According 
to the American Electrician, the gas is now to be used directly 
in gas engines. The Westinghouss Company has supplied 
these engines—three 125 f. p. and one 200 f. f.; the old 
Thomson-Houston belt-driven arc lighters and alternators 
remain, however. The consumption of gas is guaranteed by 
ihe Westinghouse Company not to exceed 18 cubic ft. per 
brake horse-power, as compared with about 52 cubic ft. on 
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the former system. A Clayton air compresser, driven by a 
small gas engine, charges air reservoirs placed below the 
engine room, which furnish the compressed air for starting 
the larger gas engines. The triplex pump which furnishes 
water to the jackets of the gas engines is also operated by 
this small engine, which is equipped with a governor arranged 
for three speeds to accommodate the change of loads on the 
main engines. 

As Others See Us.—‘ The Institution of Gas Engineers, 
says the Journal of Gas Lighting, “is not the only technical 
society that has taken a Continental holiday trip this year. 
The electrical engineers have done the same thing, only in 
greater numbers. A party of 140 members and 17 ladies, 
representing the electrical engineering interest of the United 
Kingdom, has just made a tour through Switzerland. The 
relative importance of the two industries of gas and elec- 
tricity supply does not seem to have been preserved in 
these semi-formal deputations. The electricians yielded 
nothing to the gas engineers in the matter of blending 
instruction with pleasure; and they must have equally 
benefited from their travels in a land where electricity has 
gone far to compensate for the lack of coal. It appears, 
moreover, that the hospitality of the Continental electrical 
engineers and manufacturers of electrical machinery and 
appliances was as abundant as that of the German and 
Danish gas men of every degree. But there was the difference 
that the visiting electricians were a united body. The highly 
delicate question of distinguishing between ‘ professional 
men’ and ‘traders’ does not seem to oppress the elec- 
tricians. Can it be because they are all better able to drop 
the ‘shop’ when in one another’s company? At all events, 
the temptation to mark the difference between the two sets of 
pilgrims is irresistible, when one sees the electricians—headed 
by Dr. Thompson, and including in their party Prof. Perry and 
Messrs. Crompton, Hammond, Mordey, Sellon, and many 
others—making so brave a show in the face of their German 
and Swiss colleagues. They also talk of going to Paris next 
year. It seems a pity that gas people should continue to show 
a divided front while their natural enemies, or candid friends, 
or whatever one chooses to call them, are as one in seeking 
after knowledge and pursuing it." 


Wrecking a Bridge by Electricity. — The Western Elec- 
trician contains an account of how electricity was employed 
for the purpose of removing a wooden bridge crossing the 
Wabash river, at Clinton (Indiana). The bridge consisted of 
three spans, and had a total length of 735ft. It was desired 
to replace it with a steel structure, built upon the same stone 
piers, and the county authorities had bought the approaches, 
piers and abutments on the condition that the owner should 
remove the wooden structure within 80 days. He could find 
no firm, however, who would undertake to remove the timbers 
in the specified time, leaving the masonry intact, until finally a 
local electrician of enterprise and ingenuity undertook the job. 
Each span of the bridge was composed of nine chords, each 
consisting of three timbers, and by cutting these 27 sills 
simultaneously the span would drop between the piers into the 
river beneath. This was actually done with the help of loops 
of iron wire made red hot by the passage of an electric 
current. The timbers were of yellow poplar and 9in. square. 
Each was burned in two places simultaneously, at 10ft. from 
the pier at either end. In every case the mass of timbers 
dropped well inside the piers without injuring them. No. 12 
iron wire was used for the resistance loops, and at the bottom 
of each loop a 5lb. sash weight was fastened to an insulator. 
This weight pulled the loop down as it burned its way through 
the timber. Sufficient current was used to heat the iron wire 
cherry red. One span was wrecked at a time, and the interval 
that elapsed from the moment of turning on the current until 
the fall of the span was one hour and 40 minutes in 
each case. Examination after the fall of the bridge showed 
that all the sills were burned by the wire loops in exactly the 
same manner— din. deep from the top and 3in. deep ou the 
sides. When this depth was reached the weight of the span 
fractured the remaining wood. The cut made by the hot wire 
was quite sharp and clean, and the wood was not charred 
more thau an inch from the place of fracture. 
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Supply Interruptions and Accidents.— Dublin. —On Thurs- 
day last week another accident occurred on the Dublin 
tramways. At eight o'clock in the evening a car leaving 
Nelson's Pillar for Dalkey had only reached the Imperial 
Hotel, when a bracket of one of the centre poles snapped. To 
clear the end of the bracket and the wires, the current had to 
be switched off, and the traffic on some of the lines was 
disorganised for about an hour. Mr. Trotter commenced an 
enquiry yesterday, on behalf of the Board of Trade, with 
regard to the recent accidents. 

T'unbridqe Hells. -A slight mishap occurred at the Tunbridge 
Wells supply station on Monday. The draught in the main 
flue was defective, and this caused a drop in the steam pres- 
sure. For a period of an hour the station pressure was low in 
consequence, and it was thought advisable to turn out 28 of 
the street arc lamps and light the incandescents in place of 
them until the draught improved. 

Hampstead | (Loondon).—Considerable inconvenience was 
occasioned by failure of the electric light in some streets on 
Saturday night. 

Manchester.—In the account in our last issue of the unfor- 
tunate accident at Manchester, it was stated that the breaking 
of the belt of one of the Galloway—Edison-Hopkinson sets was 
the prime cause of the disaster. This was due to a misap- 
prehension. Both of the sets which were broken down 
were Goodfellow-E.C.C. sets. In all other respects the 
account was aceurate.— The Manchester Sunday Chronicle 
calls attention to the fact that, although some of the theatres 
were in trouble, the ‘‘ Palace” was unaffected by the occur- 
rence, having its own electric light foundry."— Manchester 
is certainly in ill-luck. A slight fault occurred on the mains 
on Tuesday morning, but merely lowered the pressure of a 
very small portion of the network for a few minutes, and 
occasioned no interruption to the supply. On Wednesday, 
however, there was a short circuit on five 0:5 sq. in. mains. 
These were rubber-covered cables in cast-iron pipes, and the 
india-rubber had deteriorated. A stoppage of the supply was 
necessary for two hours from 10:80 to 12:30 p.m. 


Convention of American Municipal Electricians.— The fourth 
annual eonvention of the National Association of Municipal 
Electricians was held at Wilmington (Delaware), on Sep- 
tember 5th. The Association includes municipal engineers 
of towns both in Canada and the United States. After 
Mr. J. W. Aydon, of Wilmington, had delivered his presi- 
dential address, a Paper was read by Mr. M. W. Mead, of 
Pittsburg, strongly advocating the concentration of all 
municipal electrical interests under one head. Mr. Mead 
spoke from experience, as he had been responsible for all 
municipal electrical affairs in Pittsburg for the last 20 years. 
Commencing originally with the fire alarm telegraph, the 
police telegraph, when adopted, was put under the same 
control, and when the sudden development of electric 
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Dominion of Canada. The first system of this kind was estab- 
lished in Montreal in 1863 with 53 boxes containing special 
instruments for police purposes. Now Montreal has 255 
&larm boxes. In Toronto there were 40 boxes in 1871 and 
to-day there are 188 boxes with 10 underground circuits. 
Similar progress has been made in other cities. Mr. W. 
Brophy (Boston) recommended the licensing of employees in 
all electrical works. Such a system had been adopted in the 
New England Electric Exchange, which had organised a 
System of examining members aud issuing licences to those 
who successfully} passed an examination in electrical work. 
There are five classes of licences, ranging from a first class, 
issued to those possessing qualifications for the positior of 
superintendent of electric lighting and tramway plants, to & 
fifth class, including those competent only to operate electrical 
machinery, and not competent to do wiring work. Several 
other Papers were read, and the meeting was considered most 
successful, the attendance being about a hundred. 


Two Parallel Alternate Stations Five Miles Apart —The 
Central California Electrie Co. has recently erected a power 
house at Auburn, California, to supplement the power already 
developed at New Castle and transmitted to Sacramento. The 
old station contains Pelton water wheels directly connected to 
400 kilowatt Westinghouse two-phase generators. The power 
is generated at 500 volts two-phase, and is passed through 
four 150 kilowatts step-up transformers which change it to 
three-phase current at 15,000 volts, in which form it is 
transmitted to Sacramento—a distance of 29 miles. The 
following description of the supplementary station is abstracted 
from an article in the American Electrician : —Water power is 
taken from the canal of the Yuba Water Co., about one mile 
north of Auburn, which hasa fall of about 200ft. in a distance 
of half-a-mile. A reservoir, capable of holding a day's 
supply, has been built, and the pipe connecting the reservoir 
and the power house is of rivetted steel sheet. Its length is 
8,100ft., the first 20ft. being 54in. in diameter, the 
next 200ft. 40in., and the remainder 3Gin. The greater part 
of the pipe liue is buried a foot in the ground. In the power 
house are two double-nozzle solid-disc 43in. Pe'ton impulse 
wheels enclosed in a cast-iron and sheet-stcel case. Working 
over the nozzles are deflecting hoods manipulated by a hand- 
wheel in front of the switchboard. The wheel shaft is 
connected to that of the generator by a fly-wheel link leather 
coupling. The fly-wheel is six feet in diameter, and weighs 
6, 00Olbs. The coupling is made by twelve links Gin. wide. The 
generator is of the revolving armature Westinghouse type, rated 
at 500 kilowatt capacity, 550 volts and 60 cycles at 300 R. p. u. 
There are four 125 kilowatt transformers arranged in the 
same way as at the other station, to transform from 500 
volts two-phase to 15,000 volts three-phase. The two 
machines are excited by a 1} kilowatt exciter directly con- 
nected to its own 12 f. p. Pelton water motor. The regulation 


tramways demanded their supervision for the safety of the is done entirely by using the deflecting hoods before men- 


publie, these duties were vested in the same office. 
The inspection and supervision of electric lighting work, so 
far as the public safety is concerned, and the duty of enforcing 
the “ underground ordinance” are also part of Mr. Mead’s 
work. Amongst the advantages put forward was that such 
concentration enables the entire force to be employed if any- 
thing goes wrong in a single department. A Paper on over- 
head construction by Mr. W. Thompson, of Richmond, laid 
stress upon the desirability of selecting the best material. If 
retrenchment were necessary for economic reasons, the author 
suggested that it should be applied to the inside rather than 
the outside work. He recommended the use of cedar and 
live chestnut poles for telegraph and telephone lines, and 
pine, cypress and other woods for heavy electric light and 
power wires. In Richmond live chestnut poles were 
employed 22in. in circumference at the top, tle cir- 
cumference at the bottom varying with the length of 
the poles. For 30ft. poles a circumference of 36in. at 
6ft. from the bottom were specified, and for 60ft. poles 56in., 
intermediate sizes being in proportion. Pine and cypress 
cross arms were mostly used, 6ſt. long, 3lin. thick and 4lin. 
deep. Mr. G. F. McDonald read a Paper on the progress and 
development of the fire alarm and police telegraph in the 
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tioned, which throw the water directly into the tail race. 
There is no attempt at saving water at low loads, as the tlow 
in the canal must be maintained at all times. A by-pass is 
provided to keep up the supply of water in the canal when 
the machines are not running. The main transmis- 
sion line consists of three No. 4 hard drawn copper wires 
on triple petticoat glass insulators. These are fixed on locust 
pins, the latter being boiled in paraffin oil before using. The 
poles are of sawed redwood, 30ft. high. The line terminates 


| in a plug board at the New Castle generating station, and the 


plants of the two stations are arranged to run in parallel. The 
synchronising lamps at Auburn are connected in, one on the 
transformer side and one on the generator side of one of the 
main switches. ln order to synchrovise the two plants, 
current from the plant which is running is allowed to flow to 
the other station, stepping down through the transformers. 
The generator is then started, and the switch:s thrown in, in 
the ordinary manner. When the two stations are running 
together all regulation is done at New Castle, the station at 
Auburn carrying a fixed load, dependent on the position of the 
hoods in its wheel. This load is increased or decreased in 
100 n.r. changes, as the total load may require, and at the 
direction of the man in charge of the New Castle station. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournrer p'Arsz.] 


Conductivity of Lead Perozide. —Peroxide of lead, when used 
as a coherer substance, shows the peculiar property of decreas- 
ing in conductivity under the influence of electric waves. 
This property has hitherto been held to disprove Lodge's 
theory of the coherer, based upon the formation of conducting 
chains by the welding together of successive particles. 
T. Sundorph has studied the behaviour of this substance, and 
found that a cell containing PbO2, powder transmitted a 
current of 8:5 milliamperes to begin with, After two minutes’ 
exposure to electric waves, the current was reduced to 6:25 
milliamperes, and after twenty minutes to 5 milliamperes. 
At the same time, the amount of PbO, was slightly reduced, 
but the author does not seem to have been able to find the 
reason of this reduction. The only clue he gives is that 
PbO, contains some moisture, and this, of course, might be 
evaporated by the sparks. But whatever change takes place 
seems to be confined to the neighbourhood of the terminals, 
aud the positive pole becomes hotter than the negative pole. 

[T. SuxponprH, Wied. Ann., No. 9, 1899.] 


FElectro-optice, — W. Voigt has examined the Hertzian 
equations with a view of finding whether any electric effects 
analogous to Zeeman's magneto-optie effect can be predicted 
from them. When the field is regarded as dependent upon 
ihe presence of ponderable matter, and the field components 
are introduced in their lowest possible power, the formul:e 
yield the electro-optic phenomena observed by Pockels in 
acentric crystals, as well as the Kerr effect. For media with 
sharp absorption lines the formule indicate a definite influ- 
ence of an electric field in the shape of doublings or displace- 
ments, thus recalling the phenomena discovered by Zeeman. 
Some remarkable converse phenomena also follow from the 
same formul:e, such as the production of a constant electric 
field in acentric crystals, and a variation of the inductivities 
of centric crystals and of isotropic bodies by the action of 
light. The latter effect might be of considerable practical 
importance, but the author has hitherto refrained from verify- 
ing his theoretical conclusions by means of experiments. 

[W. Vorct, Wicd. Ann., No. 9, 1899.] 


Diffusion of Cathode Rays.—We know from Lenard's experi- 
ments that cathode rays traversing a gas are partly absorbed 
by it and partly diffused, a greater degree of diffusion always 
coinciding with a greater absorption. W. Kaufmann has 
investigated this phenomenon quantitatively by means of 
Perrin's electrical method. A beam of cathode rays 
emerging from a vacuum tube was made to traverse a 
metallic cylinder earthed through a galvanometer. Beyond 
the cylinder the rays impinged upon a metallic plate earthed 
through another galvanometer. Any current indicated by 
the first galvanometer would then be due to cathode rays 
absorbed or diffused in the cylinder. According to the results 
of Lenard, taken in conjuction with the author's own results, 
only a very small portion of the current is accounted for by 
absorption. The author finds that the product of the diffusion 
into the difference of potential and divided by the pressure is 
constant, being 5,650 for nitrogen, 6,830 for CO,, and about 
730 for hydrogen. He investigates the electron theory, and 
concludes that the hydrogen atom consists of about 26 
„primitive atoms.“ 

[W. Kaurmann, Wied. Ann., No. 9, 1899. 


Mechanism of Maynetisation.—A curious possible mechanism 
of magnetisation has been devised by J. J. Taudin Chabot. 
Let two cylindrical steel magnets with their axes parallel be 
arranged so that their unlike poles are opposite each other, 
and let a number of such magnetic pairs form a system. Each 
bar is capable of rotating about its axis at & fixed distance 
from the next, and is likewise to be connected to its neigh- 
bours, at the ends and the middle alternately, by means of a 
mechanism formed of electrically conducting material (driving 
bands, or toothed gearing with idle wheels), so that on applying 


proper motive power all the magnets rotate with the same 
velocity in the same sense. Such a combined system would 
exert no magnetic force while at rest, and would possess no 
directive force in a uniform field. But when rotation com- 
mences, each magnet will be traversed by an electric current 
flowing from the middle to the two ends, or from the ends 
towards the middle. The result will be a current travelling 
round the system through the connecting mechanism, which 
would then give rise to magnetic phenomena. 

[J. J. T., CHABoT, Phil. Mag., September, 1899.] 


Zeeman Eflect.—The work undertaken by H. M. Reese has 
been confined to a comparatively exhaustive study of the iron 
spectrum between wave-lengths 8,400 and 4,500, and of the 
spectra of magnesium, cadmium, and zinc. Nearly all the 
iron lines &ppear as plane triplets when viewed across the 
field, or as quadruplets, but some are altogether unaffected, 
The triplet 3476-9 is worthy of mention because of the very 
wide separation, 0:72 Angstróm unit, between its lateral 
components, the same measurement in other triplets of the 
region ranging from 0:39 down to a mere broadening. It is 
difficult to determine the strength of field necessary to produce 
these phenomena owing to the fact that the introduction of 
the iron terminal itself disturbs the field. The most 
interesting line in the spectrum of magnesium is 8832-45, 
one of a group of three very strong lines belonging to the first 
subordinate series. This line has at least five components, 
viz, a very strong central one (possibly complex), and two 
lines symmetrically situated on either side of it. The extremes 
are due t^ vibrations normal to the field, and the other pair 


to vibrations along the field. 
[H. M. Reese, Phil, Mag., September, 1899.] . 


Properties of Bec yuerel Ruys.—The identity of the properties 
of Röntgen and Becquerel rays is further confirmed by O. 
Behrendsen, who found that the latter are capable of exciting 
fluorescence in & plate of fluorspar. He also definitely 
disproved the polarisation of Decquerel rays, which their 
discoverer had relied upon as a distinction from Róntgen rays. 
He obtained a highly active substance by sublimating powdered 
pitch blende, He calls this substance X-sublimate, and finds the 
radioactivities of uranium, pitch blende and X-sublimate to be 
in the ratio of 1 to 8:47 to 52:24. Pitch blende shows a strong 
variation with temperature, in spite of Elster and Geitel's 
negative results. Cooling to — 50deg. produces a reduction 
of the activity. Heating to 100deg. increases the activity, 
but incandescence destroys it. X-sublimate shows the same 
behaviour, and so does uranium, except that the increase on 
gentle heating is not so evident. The author believes that 
he succeeded in eliminating all sources of error, such as that 
due to convection. He does not believe in a complex atom, 
but favours the theory of unstable molecules. 

[O. BEHRENDSEN, Wied. Ann., No. 9, 1899.] 


Polonium.—F. Giesel has examined a large number of radio 
active barium salts from de Haén’s chemical factory. When 
crystallised fresh from the aqueous solution, they gradually 
increase in activity. After some days or weeks they reach a 
maximum, and after that the activity remains constant as 
long as the crystals are kept free from moisture. Even 
concentrated solutions of the salts have some activity, but that 
gradually disappears. The crystals first crystallised are the 
most active. The author has not succeeded in isolating the active 
element, whether radium or polonium. But by precipitation 
with sulphuretted hydrogen he has obtained a substance 
which exceeds the best barium salts in activity. The rays 
ascribed to polonium are more easily absorbed by metals than 
those ascribed to radium, and the former rays therefore yield 
better radiographs of the hand, &c., as they show more 
contrast. The author does not think that fractional 
crystallisation alone will yield more highly active substances. 

F. GiEs RL, Wied. Ann., No. 9, 1899.] 


Becquerel Nas. — J. Elster and H. Geitel have made another 
attempt to discover the origin of Becquerel rays, but again 
without success. Thinking that the radiation might be 
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influenced by the impact of cathode rays, they exposed a | in the furnace. 


piece of pitch blende from Joachimsthal to cathode radia- 
tion, and determined whether that produced any differ- 
ence in the Becquerel rays. It did not. Nor could any 
influence of temperature be demonstrated. The authors 
believe the Becquerel rays to be Röntgen rays of small 
intensity, and they render this very probable by two further 
analogies which they have discovered. A magnetic field 
not only increases the resistance of a partial vacuum, but it 
also retards the discharge of an electrified body provoked by 
the impact of either Röntgen rays or Becquerel rays. An 
obvious explanation would be that the Becquerel rays are 
deflected by a magnet; but when the rays were made to 
produce a bright patch on a fluorescent screen no magnetic 
field could displace that patch. 
[ELSTER and GEITEL, Wied. Ann., No. 9, 1899.] 


DARWEN CORPORATION ELECTRICITY WORKS. 


There are very few large towns which have not yet elec- 
trieity works in operation, and now towns of smaller size are 
following suit very rapidly. On Wednesday last the electricity 
works at Darwen were officially opened. Darwen is a town of 
some 40,000 inhabitants, and for the present a plant capacity 
of 350 kilowatts has been deemed sufficient. The station, 
which has been erected from the designs and under the super- 
vision of the resident engineer, Mr. Stanley Clegg, is on the 
2 x 230 volts three-wire system with batteries, and steam is 
furnished from a dust-destructor. In addition to private 
lighting there is a small public lighting load of 17 arc lamps 


and some incandescents. 
Z 
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SECTION OF DOULTON CONDUITS. 


The dust destructors are of the Meldrum „Simplex“ 
pattern, There are two 4-grate furnaces with Lancashire 
boilers. On looking at the firebars they appear to be one 
long grate. This, however, is divided in the ashpit into four 
compartments, having separate steam jet blowers to supply 
the air on the Meldrum principle, so that any portion of this 
long grate may be charged or cleaned with the remaining 
portion in full work. The temperature is thus constant, 
and thorough cremation of the fumes and the noxious 
vapours is obtained. The gases from the grate pass 
over the bridge into a combustion chamber, where the 
dust settles. From this chamber they are led to the 
Lancashire boiler, set in the ordinary way; thence to 
the main flue to the chimney, through some cast iron tubes, 
forming a ‘‘ regencrator,” round which the air is drawn by the 
steam jet blower and delivered into the ashpit heated to a 
temperature of 300 F., thus improving the combustion 


The dimensions of the boilers themselves 
are 30'x8', and their evaporative capacity, under average 
working conditions, may be taken at 700 gallons per hour; 
but with better class fuel each boiler could evaporate 1,000 
gallons per hour. 

The generating plant consists of two Belliss-Siemens 
175.kilowatt direct-coupled sets. The Belliss engines are 
of the E.C. 10 size, of the firm's usual high speed 
compound two-crank enclosed type. They are guaranteed 
to give 220 B. H. p. at 290 revolutions per minute, with a steam 
pressure of 140lb. per square inch, when working condensing. 
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A plan and elevation of one of these sets is given in an illus- 
tration. The dynamos, designated by the makers as the 
H. B. 24/86 type, develop 300 amperes at 500 volts as shunt 
machines, but, as a traction load is contemplated, they are 
provided with series windings which enable them to be used 
as compound machines at 550 volts if desired. 

The balancing transformer and boosters are arranged in à 
single line direct coupled, the two machines for balancing 
being in the middle, and the two boosters outside. Either side 
of the transformer can supply a make-up current of 100 
amperes at 250 volts, and either of the boosters can raise the 
voltage by 80 when a current of 80 amperes is passing through 
it. The four machines are connected by flexible couplings, 
and the whole combination is mounted on a girder frame, 
sunk in the concrete foundations. This set of machines has 
been supplied by Messrs. Thomas Parker, who are also the 
contractors for the switchboard. As seen in the accompany- 
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ing diagram, the latter is of the usual three-wire lighting | switches for charging, and a starting switch for the balancer. 
station design. It is made up of five panels, two | The regulating switches for the dynamos, boosters and 
of which are at present spare. These are of slate, | balancer are fixed on a hand railing in front of the switch- 
mounted in iron frame work, and set up on a platform! board. The batteries are of the L D 11 Tudor type. They 
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overlooking the engine room. The board comprises a | have a capacity of 600 ampere hours at a 120-ampere 
minimum cut-out and!fuse for each dynamo, bus bars and | discharge rate, and are guaranteed to give 250 amperes 
duplex fuses for the! feeders, the battery switch, booster | without injury for short periods. There are 250 cells in all. 
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Messrs. Callender have supplied and laid the mains, which 
are of their standard single conductor lead-sheathed and 
steel armoured pattern, with bitumenised fibre insulation. 
They are laid directly in the ground, except at the approach to 
the generating station, wherethe feeders and their pilot wires are 
drawn into six-way and three-way Doulton conduits with ducts 
25 in. square. Asectionofone of these is shown in an illustration. 
There are in all three feeding points, the first is situated in 
the centre of the town, and about 600 yards from the works. 
To this point the size of the feeder is 0:25, 0-1 and 0:25 square 
inch, the three cables being separate, and there is & three 
core 7 20 pilot wire. The other two feeding points are at the 
extreme ends of the town, where the chief residential districts 
are. The size of the feeder to these points is 0:8, 0°15 and 
0:3 sq. in. in each case, and the pilot wires are of the same 
size as those to the central feeding point. At each of these 
points single-pole feeder boxes are placed, each fitted with 
vulcanised liners to ensure against any possibility of short- 
circuiting the poles by means of a spanner when disconnecting 
for any purpose. The same precaution is adopted in the 
network boxes. The pilot wires have bitumeni ed insulation, 
and are lead-covered and armoured similarly to the main 
cables. 

Messrs. W. Lucy and Co. have supplied the lamp posts for 
publie lighting, one of which we illustrate. For public 
lighting a fixed rate of 8d. per unit is charged, and for 
private lighting the Wright system has been adopted at 7d. 
per unit for the first hour and 2d. afterwards. At this tariff 
it should be possible to compete successfully with gas, which 
costs in the district 2s. 6d. per 1,000 cubic ft. (less 21 per 
cent. discount). Our thanks are due to some of the contractors 
for assistance in the preparation of this article. 


THERMAL RELATIONS IN THE YOLTAIC CELL.* 


BY W. R. COOPER. 


Constitution of the Voltaic Cell.— So far we have chiefly 
considered the very simplest form of cell. But the broad 
question naturally arises: What are the essential conditions 
that must be fulfilled by the constituents in order that a 
voltaic cell should result? They appear to be the following :— 

1. At least three elements are necessary : 

2. One of these must be a conductor of the first class (i. e., 
not decomposed by the passage of & current); one must be 
of the second class (i.e., an electrolyte) ; the third may belong 
to either of these two classes, 

3. It is necessary that two of these constituents should be 
capable of chemical interaction, It is not, however, necessary 
that the reaction should take place upon the mere contact of 
the substances under ordinary conditions. Such a reaction 
may be impossible in the ordinary way, although readily so in 
& voltaic circuit. 

4. Finally, the liberation of an ion is necessary. The ion 
so liberated may give rise to the corresponding molecule as 
one of the final products; or it may in some way enter into 
combination with some other body. Consequently, although 
an ion is liberated, it is not necessarily evolved in the corres- 
ponding molecule state. This condition merely implies that 
the primary. decomposition of the electrolyte must be voltaic, 
not simply chemical. 

Most cells consist of two different conductors of the first 
class combined with one or more electrolytes. It is, however, 
possible to reverse the arrangement and to combine two 
electrolytes with one conductor of the first class. For 
example, if solutions of sodium chloride and cupric chloride 
are separated by a porous partition, and a strip of copper is 
partly immersed in each, a cell is formed which is capable 
of generating a current. The E. M. F., however, is very low, 
and the cell is not a good example of voltaic action. A cell 
cannot be formed from three conductors of the first class. 
For example, if a closed circuit consist of three metals, all at 
the same temperature, no current flows; and thus, if there 
are any E.M.F.s at the junctions, they are in equilibrium. 


From a book on Primary Batteries, to be published shortly by The 
Electrician Printing and Publishing Co. All rights reserved. 
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From this fact, there follows the well-known law of Volta, 
viz., that the E. M.F. or contact force at the junction of any 
two metals A, N, is equal to the sum of the contact E.M.F.s 
in the extended series 


A/B 4 B/C C/ DT.. M/N; 


supposing additional metals B,C, D...... M to be included in 
the circuit between A and N. If it were not so, it would be 
possible to disturb the equilibrium of a closed circuit consisting 
of three metals by the introduction of a fourth. 

Although such a law hae not been verified for liquids, it 
nevertheless seems improbable that a true voltaic cell could 
be formed simply from three electrolytes. It is difficult, 
under these conditions, to see how true electrolytic action 
could take place. This apparently requires a discontinuity in 
the circuit, such as is afforded by the change from one class 
of conductor to the other in the current path. 

The third condition is well exemplified by the voltaic solu- 
tion of zinc. When zinc is amalgamated, or when it is pure, 
it is unacted upon by dilute sulphuric acid. But if it is made 
the positive plate of a closed voltaic couple, solution readily 
takes place, as we have already seen. In the same way, zinc 
is but slightly affected by a solution of caustic potash or soda, 
unless coupled with some electro-negative metal such as iron. 
Consequently, the fact that a certain reaction does not take 
place under ordinary circumstances is not a criterion as to 
whether the same reaction is possible or impossible in a voltaic 
cell. In fact, a cell will only be efficient if the reaction which 
it involves does not take place under ordinary conditions, t.e., 
on open circuit. : 

In the simple voltaic element the liberated ion is hydrogen, 
which may be regarded as atomic. Atoms being incapable of 
& separate existence, they combine together, and hydrogen gas 
is evolved in the molecular form with which we are familiar. 
But if a depolariser is present, such as copper oxide, the 
hydrogen reduces it, combining with the oxygen to form 
water, and therefore does not appear in a free form. Or it may 
happen that the hydrogen replaces another ion which is 
liberated in place of it, as in the Daniell cell, where copper is 
liberated, although it is not immediately associated with the 
electro-negative ion which combines with the zinc. 


Thermal Relations. —Electrical energy is produced in a cell 
as a result of transformation of chemical energy. When a 
chemical reaction takes place in the ordinary way (not in a 
voltaic circuit), the energy is liberated in the form of heat; 
but in the voltaic cireuit this heat is mostly transformed and 
is no longer evolved. Bearing in mind the principle of the 
Conservation of Energy, we may say that the electrical energy 
produced by the voltaic solution of a given weight of any 
element, such as zinc, may, under the most favourable condi- 
tions, be equal to the heat evolved in the solution of an equal 
amount non-voltaically. 

If a quantity, qo, of electricity flows, due to an E.M.F., E, 
the electrical energy is E. For convenience we may take 
qo to be the quantity which theoretically arises from the 
solution of a gramme equivalent of any element, or for the 
electrolytic liberation of an equivalent. Let H be the amount 
of heat, expressed as work, which is evolved in the ordinary 
way upon the formation of a gramme equivalent of the 
compound formed by this voltaic solution. Then, if this heat 
is converted into electrical energy, we must have the following 
identity 
Eq, = H, 

E = H/go 


This equation, which was first given by Lord Kelvin, shows 
the relation under certain conditions between the E.M.F. and 
the heat of formation of the compound, which is voltaically 
produced. 

In addition, however, to a chemical E. M. F., like the above, 
there may be a thermal E. M. F., as shown by Peltier“ effects 
at the various junctions in the cell, either assisting or opposing 
the chemical E. M. F. In order to arrive at the exact relation, 


or, 


* When a current of electricity flows across the junction of two metals 
the junction is heated if the current is in one direction, and cooled if in 
the opposite direction. This phenomenon is known as the Peltier Effect 
Here reference is made chiefly to metal-liquid functions. 
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between E.M.F. and heat of formation, let us refer briefly to 
certain thermodynamic relations. 

. According to the second law of thermodynamics continuous 
work cannot be done by a transference of heat in a system of 
bodies, which are all at the same temperature. Heat energy 
is present, but it is not available. Given, however, two bodies, 
one at temperature T and the other at the slightly higher 
temperature T dT, then a certain amount of work can be 
done by the flow of heat from the hotter to the cooler body. 
But this heat cannot be completely transformed into work. As 
a general principle it may be stated that when a quantity of 
heat H is brought from a temperature T +4aT (on the absolute 
scale) down to & temperature T, the maximum quantity of 
this heat which can be transformed into work is not H, but 
HaT/T. 

Now consider the case of & reversible cell, that is one in 
which the chemical reactions are completely reversed when 
the direction of the current is changed. ‘This condition is 
very approximately fulfilled by & Daniell cell containing zinc 
sulphate and copper sulphate solutions. If a current is gene- 
rated, zinc is dissolved at one plate and copper deposited at 
the other. On causing an equal number of coulombs to flow 
round the circuit in the opposite direction zinc is deposited and 
copper is dissolved, the reactions being reversed, though quan- 
titatively equal. Thus the chemical changes and the amounts 
of heat corresponding with the reactions are reversible. The 
Peltier effects are also reversible; but there is one quantity 
which cannot be reversed, viz., the heat caused by the 
resistance of the circuit to the flow of current. This 
depends upon the square of the current, and is, therefore, 
independent of the direction of the current: heat is always 
evolved, never absorbed, when it is due to a current flowing 
through a resistance. But as this heat is proportional to the 
product C*R, it may be rendered negligible by making the 
resistance in circuit large, so that the current is small, and all 
the thermal effects are then practically reversible. 

Let the E. M. F. of a reversible cell be E at some tempera- 
ture T (on the absolute scale). We may suppose the E.M.F. 
to be due to a certain chemical heat H, together with a certain 
heat H,, of a purely thermo-electric character, so that E. is 


p = H. , H. 


90 QQ 

To find the value of H we will take the cell through a cycle 
of operations :—(1) raise its temperature slightly above T, 
say, to TT dT; and (2) allow it to generate g, coulombs of 
electricity. The E. M. F. at the higher temperature will not 
generally be the same as at T. Let it be E--d. The elec- 
trical energy required is then q) (E +dE). (3) Now allow 
the cell to eool down to T ; and (4) pass 4, coulombs in the 
opposite direction (i. e., in opposition to the E.M.F.). The 
electrical energy necessary for this operation is qE. 

The cell is now in its original state. The heat that was 
required to raise the temperature to T -- 4T was recovered upon 
cooling; and the chemical changes, which give rise to the 
direct current, are reversed by the charging current, for the 
cell is by hypothesis reversible. Now, in the second opera- 
tion, the cell gave energy amounting to 9% E dE) to the 
external circuit, and, in the fourth operation, energy to the 
extent of 90 E was returned to the cell. Hence the external 
circuit has actually gained energy amounting to 

q (E + dE) - E = q44E. 

This is the case every time the cycle of operations is 
completed. Consequently, the cell is able to furnish an 
endless supply of energy by continuing these operations. 

But, since the chemical processes are each time reversed, 
this energy is not due to the chemical E. M. F., which is 
practically the same at the two temperatures. It must, 
therefore, be due to the term H,, which we have called the 
thermo-electric heat. The energy gained is not, however, 
simply equivalent to this heat; for, as we have already seen, 
such heat is not wholly available. 

We must, therefore, write 


given by the equation 


IT 
H, 58 = qa E, 
from which we have H. 2 90 T ch 


as the required value of H:. 
becomes, by substitution, " " 

E 5 ＋ T7401. 
This most important equation was first given by Helmholtz. 

The reader may feel some doubt as to whether the heat H, 
really falls from the temperature T+dT down to T, i. e., 
whether the necessary heat is absorbed by the hot cell; for, it 
will be observed, the energy in the cycle of operations was 
restored to the cell at the lower temperature. That such is 
really the case may be seen by considering two cells, at the 
two different temperatures, coupled up in opposition to each. 
other. Such a system will give a current so long as the 
difference in temperature is maintained, notwithstanding the 
fact that the total chemical E.M.F. is zero. The energy is, 
therefore, supplied by the thermo-chemical E.M.F. If the 
necessary heat were absorbed at the lower temperature 1t 
would only be necessary to surround the hot cell with & 
non-condueting jacket in order to produce perpetual motion. 
Consequently, the heat must be absorbed at the higher 
temperature. If the hot cell has a lower E. M. F. than the 
cold one the current is a reversed one through the hot cell, 
but heat is still absorbed at the higher temperature. 
When a cell has an E. M. F. higher than that which is 
equivalent to the chemical reactions it must absorb heat 
on generating a current, and evolve heat when a reverse 
current is passed, and rice versa.* If the E. M. F. does not 
vary with the temperature coeflicient, as it is called, the heat 
of formation is then equivalent to the E. M. F., and the 
Helmholtz equation reduces to the simpler form given by 
Kelvin. But this is very seldom the case. 

In the above equation H, is expressed as work, not simply 
as heat. For our purpose, however, we shall find it more 
convenient to have this quantity expressed in calories. When 
that is so, let it be represented by H; then H. = JH, where J 


The equation for E now 


is the mechanical equivalent of heat. Thus 
JH |, ILE 
So T D ae * 
Qo dl 


Now J is equal to 42 million ergs, and 4,is equal to 96,510 


coulombs, or 9,654 C. G. S. units of electricity. We, therefore, 
have 5 
42, x 10° dii . 5 . 
= “0 jim .G.$. ts; 
E 9,654 H + TP in C. G. S. units 
or, expressing E in volts, 
p- 4.2 dE 
96,540 dT 
H dE 
„„ T cu i lts. 
23,000 dT 9 ^ 


If the temperature coefficient is zero and the E. M. F. unity, 
we see that H= 23,000. In other words, in order that a 
chemical reaction should give rise to 1 volt in a voltaic 
circuit it must, under ordinary chemical conditions, evolve 
23,000 heat units, or calories, f per gramme equivalent of the 
compound formed. 

Generaly, when considering the thermal relations in 
voltaie cells, we have to deal with bivalent elements, such as 
zinc, cadmium, copper, &c. The equivalents of monovalent. 
metals are equal in value to their atomic weights ; but, in the 
case of bivalent elements, the equivalents are only half the 
atomatic weight. Thus a gramme equivalent of hydrogen is 
1 (the atomic weight being 1); but a gramme equivalent of 


zine is 92 (the atomic weight being 65:5). To avoid the 


inconvenience of dividing by 2, itis preferable to remember 
that the number of calories equivalent to 1 volt in the case of 
bivalent elements amounts to 46,000, in which case the equa- 
tion becomes 
H dE . 
5 „in volts, 
5 46,000 dl 


_ * See, further, Cantor Lectures on Electro-Chemistry, by J. Swinburne, 
Journal of Society of Arta, 1896. 

+ A calorie is the amount of heat required to raise 1 gramme of water 
from 4°C. to 5°C. 
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H being here used to indicate the heat evolved when a 
gramme atom of & bivalent element enters into combination, 
or when two gramme equivalents of a monovalent element 
likewise enter into combination. When the E. M. F. diminishes 


with rise of temperature, = becomes negative, and must be 


subtracted from the purely chemical part of the equation instead 
of being added. 

This equation has been obtained on the assumption that 
the cell is reversible, but there is no reason why it should not 
be applicable to cells which are irreversible with regard to the 
chemical reactions. Reversibility has nothing to do with the 
generation of the current, although an irreversible reaction 
completely changes the effect of a reverse current. 

Let us now consider one or two examples of the calculation 
of chemical E.M.F. In a simple element, consisting of zine 
and platinum in dilute sulphuric acid, zinc sulphate is formed 
when a current is generated. As to whether this salt is 
formed by the direct union of metal and acid radicle, or 
whether metal is first oxidised and then dissolved, as stated by 
early physicists, is of no consequence. The result is the same 
from the thermo-chemical point of view. According to the 
older idea we have 

Zn + 2H,0 = Zn(OH), + H, ; 
and then 
Zn(OH), + H,80, = ZnSO, - 2H,0. 


The final products are zinc sulphate and hydrogen. Although 
the two molecules of water are broken up in the first equation 
they are reformed in the second. Thus the quantities of heat 
relating to the water cancel out, and we have simply the 
heat of formation of zinc sulphate, such as results on 
dissolving the metal in sulphuric acid of the strength used in 
the cell. The heat of formation of a gramme molecule of this 
salt, using dilute sulphuric acid, is 87,730 calories, and con- 
sequently the E.M.F. is 


37,730 
46,000 


It is found that a single cell of this kind will not decompose 
water (acidulated) under ordinary conditions. This is readily 
understood when it is remembered that the heat of formation 
of water is 68,400 calories per gramme molecule. Thus the 
E.M.F. necessary to effect decomposition is greater than 


68,400 

46,000 

Let us now transform our simple element into a Daniell 
cell, containing zinc in dilute sulphuric acid and copper in a 
solution of copper sulphate. In this case, also, when a current 
is generated, zinc sulphate is formed, but hydrogen is no 
longer liberated. The latter reacts electrolytically with the 
copper sulphate, and copper is deposited instead of hydrogen, 


as indicated in the top diagram of Fig. 1l. We have not only 
the reaction 


= 0:82 volt. 


= 1:49 volts. 


Zn + H,SO, = ZNSO, + H, 
but also that expressed by the equation 
H, + CuSO = H480, t Cu. 


The heat of formation of zinc sulphate, as already stated, is 
37,730 calories. Now the solution of copper by dilute 
sulphuric acid does not take place unless heat is applied. In 
fact, the heat of formation of copper sulphate in this way is 
negative, being equal to — 12, 400 calories: the reaction is 
what is termed endothermic. But in a Daniell cell the reverse 
reaction takes place. This is, therefore, exothermic and 
evolves heat to the above extent. Consequently, the use of 
copper sulphate as a depolariser in a Daniell cell raises the 
E.M.F. above that of a simple element by an amount corres- 
ponding to 12,400 calories, the total chemical E.M.F. being 


37.730 12.400 50.130 
ed beg es RU yt volta: 
46,000 9 volts 


From this it appears that, if the addition of a depolariser 
is to cause an increased E.M.F., it must be of such a nature 
that the reaction with the polarising ion is exothermic. 


This cell may also be regarded in a slightly different way. 
Expressing the heats of formation of gramme molecules in 
the usual manner,* we may represent the heat evolved b 
the formation of zine sulphate (from Zn and 80,), and the 
breaking up of sulphuric acid as follows: 


[Zn, 80,] - [H,, 80,]. 
In the other reaction, consisting in the formation of sulphuric 
acid, and the breaking up of copper sulphate, we have the 


following : 
He, 80,] - [Cu, 80,]. 
Thus, for the complete reaction, we have 
[Zn, 80,] - [H,, 80,] - (H5, $0] - [Cu, 80], 


or simply 

[Zn, 80,] - [Cu, 80]. 
That is, the chemical E.M.F. is due to the difference in the 
heats of formation of zinc sulphate and copper sulphate. We 
do not know the thermal value of the reactions 

[Zn, SO,] or [Cu, 80,], 
but, as we are only concerned with the dij/erence in the heat 
of formation of two similar salts, we may take some other 
method of formation in our calculations, provided the same 
method is taken for both salts. Thus we know, from the 
work of Thomsen, that 


Zn, O,, 80,] = 177,420 calories, 
[ 2 2 


and [Cu, O,,50,]=127,290 „ 
Therefore, . 
[Zn, SO,] - [Cu, SO,] =[Zn, O, 80,] [Cu, O., 80, 
-- 00,130 calories ; 


whence the value of the E. M. F. is seen to be the same as 
before. 


Zn == Cu 
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Fic. 1. — Reactions in a Daniell Cell. 


It will be noticed that these calculations are independent 
of the sulphuric acid. No sooner is one molecule of the acid 
decomposed than another is formed, and thus the corre- 
sponding quantities cancel. Consequently, any other suitable 
sulphate, besides that of hydrogen, may equally well be used. 
In practice, a solution of zinc sulphate is employed, in which 
case the reactions are those indicated in the lower diagram of 
Fig. 1. 

In these examples only the chemical part of the E.M.F. has 
been considered. When the law was first given by Lord 
Kelvin, the thermal part was not included, and, consequently, 
the calculations based upon the theory were not we 
supported. The fact that a purely thermal term enters into 
the calculation of the E. M. F. from thermo-chemical data, 
rendering it impossible to complete such calculations merely 
from the latter, has too often been disregarded by writers upon 
this problem. In the ease of the Daniell cell, the temperature 
co-efficient is very small, and thus its effect upon the E.M.F. 
may be neglected. But, in general, the thermal term i5 
considerable. 


* An expression such as [Zn, O» SO,] indicates the heat evolved, 1 55 
a gramme molecule of a compound is formed from the constituents include 
in the brackets. 
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As a verification of the Helmholtz equation the following 
results are of interest. They are deduced from the work of 
Jahn* upon a number of reversible cells, 


Nature of Cell. E. M. F. in volts. 


~ 
. 2. 
— 


In volts. Calculat'd Observ'd 


Cu, CuSO, + 100H,0 ZnSO, - 100H,0. Zu | 0000054 | 1:0975  1:0962 
Cu, Cu C. H6O, Aq "PbC, H0, 1001 O. Pb, + 0-000585 | 0:4940 | 0:4764 
Ag, AgCI ZuCl.--100H,0, Zu |—0:000409| 1:0429 , 10506 
Ag. AgCl ‘ZnCl, + 50H,0, Zn - 0°600210 | 1:0085 , 10171 
Ag. AgCl Zu Cle 251120, Zu —0:000202' 0:9687 | 0:9740 
Ag, AgBr Zu Bra + 25H40, Zu 0000100 0.8585 — 05409 
Ag, A NOA 100H,0 Pb(NO;),* 10011,0,Pb, - 0.000552 9.9535 0:9320 
Ag, Ag NO; + 100H20 Cu(NO;), + 100H40, Cu, - 0000708 | 074587 | 04580 


Apparent Exceptions to the Helmholtz Equations.—A good 
deal of care is necessary in calculating the E.M.F. from 
thermo-chemical data, for reasons we will very briefly consider. 
In the first place, we assume that a certain chemical reaction 
takes place in the cell in question; but this reaction may in 
reality be considerably modified. For example, films of sub- 
salts may form upon the plates, or the electrolyte may contain 
dissolved gases, which combine with gases that are formed 
voltaically. On that account the E.M.F. observed by means 
of an electrometer, or when only a very small current is 
required, may differ from that which is found when a 
considerable current is being generated (apart from polarisa- 
tion effects), the latter value corresponding with the normal 
chemical] reaction. 
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Fic, 2,—Curves showing the E. M. F. of thermo- couples at the 
metal / liquid junctions in a Daniell Cell. 
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Secondly, the thermo- chemical data are obtained by the 
interaction of substances in the ordinary state, whereas 
electrolytically deposited or reduced metals my be materially 
different. For example, Darrieust has found that spongy 
lead differs voltaically from lead in its ordinary condition, and 
that the E. M. F. of a lead accumulator may be satisfactorily 
calculated from the thermo-chemical data if this difference is 
taken into account. 

Thirdly, thermo-chemieal data cannot be accurately 
determined, and, therefore, calculations based upon them 
should be accepted with some caution. For example, the 
heat of reaction of lead acetate and zinc is given respectively 
by Thomsen, Favre, and Andrews as 34,950, 31,200 and 
37,710 calories. 

The Temperature Coefficient as a Thermo-Electric Effect.— 
Before leaving the subject of the thermal relations that are 
to be found in the voltaic cell, it will be of interest to consider 
the temperature coefficient a little more from the thermo- 
chemical point of view. We have so far looked upon this 
variation of the E.M.F. as due to a Peltier effect. If that is 
really the case, it is reasonable to suppose that the change of 
E.M.F. per degree is the algebraic sum of variations of E.M.F. 


* Wicd. Ann., Vol. XXVIII., pp. 21-43 aud 491-497. 
t L Electricien, 2nd Series, Vol. VIII., p. 237 ; and L Eclairage Electrique, 
Vol. X1V., p. 153, 1898. 


at the various junctions. The mean variation of E.M.F. of 
a thermo-electric couple at any temperature, or dE/4T, is 
known as the thermo-electric power of the couple. The above 
supposition may, therefore, be expressed by saying that the 
temperature coefficient of the cell is equal to the sum of the 
thermo-electric powers at the junctions. 

Experiments have been made by Bouty and also by Carhart 
which verify this statement. In a Daniell cell, for example, 
there are three contacts, viz.:—Zince/vinc sulphate, zinc 
sulphate/copper sulphate, and copper sulphate/copper. Carhart 
investigated the two metal liquid junctions, and obtained 
results which are graphically shown in Fig. 2. Here the 
ordinates represent the E. M. F. observed, and the abscissæ 
the corresponding difference in temperature between the hot 
and cold junctions. Curve A refers to a thermo-electric 
couple consisting of zinc/zinc sulphate, and curve B to one 
of copper/copper sulphate. The thermo-electric power for 
any temperature is given by the tangent of the angle of 
slope at which the tangent to the curve at that temperature is 
inclined. In the neighbourhood of 25deg. the mean thermo- 
electric power of zinc/zinc sulphate is 0:00079, and for 
copper/copper sulphate it is 0:00078. Now, in a Daniell cell, 
these are opposed to each other. Consequently, neglecting 
the zinc sulphate/copper sulphate junction, the effect of which 
is probably very small, the sum of the thermo-electric powers 
amounts to 0:00079 - 0:00073 = 0:00006 volt per degree. The 
change of the E.M.F. per degree of the modified Daniell cell 
was found by Carhart to be 0:000073 volt. The agreement is 
not very exact, but is sufficiently close to support this method 
of regarding the matter. 


RADIATION FROM A SOURCE OF LIGHT IN A 
MAGNETIC FIELD.* 


The work undertaken by this Committee has not yet terminated. 
This occurs partly from the difficulties which arose in obtaining a 
satisfactory supply of electric current with which to excite the 
powerful electro-magnet now in the hands of the Committee, and 
partly from the circumstance that the Secretary was not always free 
to work at such times as the staff of the Royal University found it 
convenient to permit research work in the Physical Laboratory. 
Considerable advance has been made, however, during the past 
session, and the magnetic perturbations of the spectral lines of 
several substances have been observed and photographed from one 
end to the other of the spectrum. A considerable amount of work 
remains to be done in this direction still, and this we hope to com- 
plete in the near future. The chief points of interest determined by 
the Committee since its appointment are as follows :— 

1. On Friday, September 9, 1898, Prof. S. P. Thompson attracted 
the attention of the British Association (see British Association 
Report, 1898, p. 789) to an elegant experiment devised by Prof. 
Righi for the purpose of illustrating the absorption of light in a 
magnetic field. This experiment was stated by Prof. Righi to succeed 
only when the light traversed the field along the lines of force, but 
it appeared to us from theoretical considerations that similar 
absorption should also take place when the light traverses the field 
across the lines of force. On trying the experiment on the following 
Tuesday (September 13, 1898), it was found at once that the expert- 
ment was capable of demonstrating absorption across the lines of 
forcet as markedly as that ascertained by Prof. Righi along 
thelines of force. This result was also ascertaiued subsequently 
and independently, by M. Cotton.+ 

2. The next point of interest consisted in placing beyond doubt, 
that the various modified forms of triplet, that is the quartets, octets, 
&c., are not produced by reversal or any other extraneous cause, but 
are true magnetic perturbations of the same kind as the normal triplet, 
which is to be expected from the simplest theoretical considerations. 
An account of the experiments by which this was determined will be 
found in the Philosophical Magazine for February, 1599 (Phil. Mug., 
Vol. XLVII. Ip. 165). l 

In pursuing this inquiry it was found that in a very strong mag- 
netic field the quartets ultimately became resolved into sextets, the 
side lines of the quartets splitting up into pairs and separating as 
the strength of the field gradually increased. 


* Preliminary report of the Committee of Section A of the British 
Association, consisting of Prof. George Francis FitzGerald (Chairman), 
Prof. Thomas Preston (Secretary), Prof. A. Schuster, Prof. O. J. Lodge, 
Prof. S. P. Thompson, Dr. Gerald Molloy, and Dr. W. E. Adeney. 

+ See Nature, LIX., 228-9, January, 1897. 


t Comptes Rendus. 
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These quartet forme, and various other types of perturbation, were 
observed by Mr. Preston in the beginning of November, 1897, and 
were shown at the following meeting of the Dublin University 
Experimental Science Association. Subsequently the quartet form 
(which we have now proved in the cases observed to be really a 
gextet) was indeperdently observed by M. Cornu“ and others. 

3. Finally, from the various observations of the character and 
measurements of the amount of the magnetic effect experienced by 
the various spectral lines of several substances, a general law has been 
inferred concerning the effect which may be stated as follows :—t 

(1) The spectral lines of a given substance may be divided into 
groups euch that all the members of one group suffer the same kind 
of perturbation in the magnetic field, but the kind of perturbation 
of all the members of another group is different, Thus, for example, 
in the series of triplets of zinc, the first of one us is similarly 
affected to the first of each of the other triplets, while the second of 
one triplet is affected in the same way as the second in each of the 
other triplets, but in a diflerent way from first and third of the 
triplet. Hence the series of firsts of each triplet constitute a group 
all the members of which are similarly affected, and the series of 
seconds and thirds are other such groups. 

(2) The character of the effect is the same in the corresponding 
lines of the spectra of chemically related elements. Thus, the 
triplets of cadmium are affected in the same way, both as regards the 
character and the magnitude of the effect as are the triplets of zinc. 

(3) In any one group the magnitude of the effect is iuversely as 
the wave-length of the line. 

Further information will be found in this connection in the Philo- 
sophical Magazine, Vol. XLVIL, p. 165, February, 1899, and the 
Phil. Trans. Royal Dublin Society, Vol. VIII., Series lI , p. 7, 1899. 


ELECTRICITY WORKS ACCOUNTS. 


Blackpool Municipal Blectric Supply Works. 


Our first analysis this week is that of the accounts of the 
fifth completed year of working of the Dlackpool municipal 
electric supply undertaking. While a distinct improvement 
in the costs has been effected, we must confess some disap- 
pointment in the general progress which has been made, 
considering the relatively favourable conditions existing. 

During the year the generating capacity of the station has 
been increased by the addition of plant to the extent of 300 
kilowatts, thus raising the total capacity to 1,850 kilowatts at 
March 31st last. Since that date further additions have 
raised the total to 1,550 kilowatts. The year's capital expen- 
diture was £17,765, increasing the total from £84,238 to 
£102,008, the latter figure representing 75-6 per kilowatt 
of plant. 

Coming to the actual working, the output at 870,154 units 
sold is 23 per cent. higher than that of the preceding year. 
Of this total output sold, 21 per cent. was for tramway traction 
purposes, and 19 per cent. for public lighting, as in the 
following table :— 


Total revenue Av. revenue for 


* Units sold. | for current. —curr'ntperunit 
Year, 1897-8, | 1898.9. 1897-8. 1898.9. 1897-8, 1898.9 
Private supply 420,738 | 525.412 £9,010 £10,538 514d. | 4°84d. 
Traction supply 129,504 | 181.850 1,285 1.515 2-384, 2-00d. 
Public lighting supply’ 157,723 | 164,922; 2.0561 2,112% 5.13: 3-07dt 


It will be seen that the output for public lighting and for 
traction purposes constituted close on 40 per cent. of the total 
output. In view of this fact the costs at 2:24d. are, we think, 
somewhat disappointing, though it must be borne in mind that 
in them are included the public lighting charges amounting 
to £795, or 0:22d. per unit. 

We are very glad to note the drop of 0-5d. in the total 
costs. The seat of the increased economy is in the works 
costs, every item of which has been reduced; the chief 
dimunition being in the fuel item, which has dropped from 
the rather high figure of 0:38d. to one well below the average. 
On the other hand, management charges have slightly risen, 
but they still remain satisfactory at 0:38d. per unit. The 


* Comptes Rendus. 

1 This law was published in Nature, LIX., 218, January 12, 1899. 

$ For current supply only; exclusive of sum charged in respect of 
lamp attendance, carbons, repairs aud capital charges. 


large increase in the lamp connections indicate a prosperous 
current year. 

The year's working profit amounted to £7,450, or 8 per 
cent. of the mean capital. Of this sum the loan (interest and 
sinking fund) charges absorbed £5,324, leaving £2,125 avail. 
able to help the rates. 

The sinking fund now stands with £7,155 to its credit, 
while £657 represents the depreciation fund. By resolution 
of the General Purposes Committee, in August, 1896, it was 
resolved to establish a Suspense Account to provide for the 
estimated cost (£11,000) of the replacement of the rubber 
insulated lighting cables by lead-covered cables, such cost to 
be paid off within six years. At March 81st last the net 
expenditure, after deducting £800 received for old cable and 
pipes, was £18,289. 


The National Electric Supply Co., Limited (Preston). 

We must heartily congratulate the Preston company and 
their engineer on the good results displayed by the accounts 
of the working during 1898. With 87 additional consumers 
the lamp connections have increased from 28,300 to 30,400, 
or 80:5 per cent. The output at 448,037 units sold exceeded 
that of 1897 by about 21 per cent. 

The costs of 1897, already low for such a concern, have 
been improved upon by a reduction in the total costs from 
2-4d. to barely 2:1d.—an excellent result upon an output of 
only 448,087 units. Works costs at 1:14d. per unit are at 
least 3d. less than—and generating costs little more than— 
half what they might fairly be expected to come out at. 

Although slightly in excess over the 1897 figure, the fuel 
item is still very low, as, indeed, are all the items of generating 
charges. Thanks to the low expenditure and, in spite of the 
slight drop in the revenue, the working profit made was 
£5,282, as against £4,118 in 1897. £1,100 was allocated to 
the depreciation fund, after £1,482 had been paid as interest, 
leaving a balance of £2,763 available for dividends. It should 
be mentioned that, included in the expenditure out of revenue 
under the item of management salaries, £500 was charged for 
Directors’ remuneration. 

About six miles of mains have been laid, including 
extensions in Fulwood, Broughton, Lovat-road, West Cliff, 
&c., and the Company has obtained powers to supply current 
in many of the surrounding districts of Preston. 

The dividends for 1898 were one of 4 per cent. on the Prefer- 
ence shares, and one of 5s. per share or 6:9 per cent. on the 
Ordinary shares. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)...... Jan. 6, 1899 Kingston-upon-Hull (Mun.) June 9, 1899 
Ayr (Muuicipal)............Sept. 22, „ |Kingston-on- Thames (Mun.) April 21, „ 
Bedtord (Municipal) ......Muy 19, ,, |Lancaster (Municipal)...... Oct. 21, 1898 
Belfast (Municipal) ........ Sept. 15, ,, |Leeds (Company) .......... Mar. 3,1899 
Birmingham (Company)....Sept. 15, ,, |Leicester (Municipal) ...... Jan. 20, „ 
Blackpool (Municipal) ....Oct. 7, 1898 Leyton (Municipal) ........ Sept. &, „ 
Bournemouth (Company) .. April 28, 1899 Liverpool (Municipal) June 9. „ 
Bolton (Municipal) ........ Dec. 9, 1898 Manchester (Municipal)....Aug. 1l, „ 
Bradford (Municipal) ......April 14, 1899 Newcastle and District (Co.) Dec. 2, 1895 
Brighton (Municipal) ...... May 12, ,, |Newcastle-upon-Tyne(Co.) April 14, 1899 
Bristol (Municipal) ........ July 16, „ Northampton (Company) April 16, 1898 
Burnley (Municipal) ...... Aug. 25, ,, |Norwich (Company) ....... Dec. 2, „ 
Burton-upon-Trent (Mun.) April 21, „ | Notting Hill (Company) .. Mar. 17, 1899 
Bury (Municipal) .......... Sept. 22, „„ Nottingham (Municipal) . July 21, „ 
Cambridge (Company)) Mar. 10, „ [Oldham (Municipal) ........ Nov. 15, 1898 
Cardiff (Municipal) ........ Jan. 6, „ Oxford (Company) ........May 19,1899 
Charing Cross (Company) ..Mar. 17, ,, |Pontypool(Company)......May 5, „ 
Chelsea (Company) ........ Mar. 81, „„ Portsmouth (Municipal)....July 14, „ 
Cheltenham (Municipal)....Oct. 7, 1898 Preston (Company) ........ Oct. 28, 1898 
Chester (Municipal)........June 23, 1899| Reading (Company) ........ Sept. 16, „. 
City of London (Company). May 12, „„ | Richmond (Company) Mar, 4, „ 
Clerkenwell (Company) . . . Aug. 18, ., Scarborough (Company) . . . April 1, „ 
Derby (Municipal) ........Dec. 9, 1898 St. James & Pall Mall (Co.). . Feb. 24, 1599 
Dewsbury (Municipal). Nov. 25, „ St. Pancras (Vestry ) May 23, „ 
Dover (Company) ........ June 2, 1899 Sheffleld (Company)) Dec. 16, 1898 
Dundee (Municipal)........Nov. 4, 1895 Shoreditch (Vestry) ........ May 27, „ 
Eastbourne (Company) ....July 22, „ |3outhampton (Municipal) . June 8, „ 
Edinburgh (Municipal) ....Oct. 14, „ |Soutbport (Municipal). July 7, 1899 
Exeter (Municipal) ........Aug. 6, „ South Shields (Municipal). July 7, „ 
Glasgow (Municipal) ...... Sept. 1, 1899 Stafford (Municipal) Oct. 21. 1898 
Guildford (Company) — n May 5b, „„ Sunderland (Municipal)....July 28, 180. 
Halifax (Municipal). July 21, ,, |Taunton (Municipal) ...... June 16, „ 
Hammersmith (Vestry) ... May 26, „„ |Tunbridge Wells (Mun.) .. Sept. I. „, 
Hampstead (Vestry) ......Aug. 25, „ |Walsall (Municipal). June 23, „ 
Hanley (Municipal) ........April 98, „, | Wandsworth (Company) Aug. 18. „. 
Harrogate (Municipal) . .. Dec. 30, 1895] Westminster (Company) . Feb. 24, „ 
Harrow (Company) .......- June 16, 1899 Whitehaven (Municipal) ..July 28, „ 
Hast'gs & St. Leonard's (Co.) April 29, 1593| Windsor (Company)........ Dec. 30, 1895 
H'use-to-H'useCo.(K'ns'gt'n) Mar. 31, 1599| Wolverhampton(Municipal) June 30, 1899 
Hove (Company) .......... . 10, ,, | Woolwich (Company) ...... aD. " 
Huddersfield (Municipal) .. Mar, 25, 1898| Worcester (Municipal 2. April 7. » 
Islington (Vestry).......... June 24, .. | Yarmouth (Municipal) — —June 17, 1898 
Kensi'gton & Knightsbr' (Co.) Mar. 8, 1899 
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BLACKPOOL. | PRESTON. 
Undertaking Worked bg... .......... 2.2.2... se | Blackpool Corporation. || The National Electric Supply Co. (Limited). 
Date of Commencement of Sup. ...... Oct., 1895. [con.-curr. for tramway supply. | Aug. 1892. (and partly alt.-curr. 
System of Supply — eem . VV ã . Alt.-curr. trans. sub-stations for lighting and [|| Partly ó-wireand2-wirecon.-curr.with batteries 
Chief IngineeeUrr . Robert C. Quin. J. H. Tonge. 
YEAR ENDED MAR. 31,1898." | MAR. 21, 1899. DEC. 21, 1897. DEC. 31, 1898. 
QUANTITIES— 
Units generated |................. FCC 903,558 1,098,603 408,111 521,809 
„ BOLD (TOTAL) ...—....- . TORT ERA 707,985 870,184 / 371,301 448,037 
» sold to consumers ..... e e 550, 2424 105,262 / $32,505 403,116 
» sold for public lighting, &. mre 157,723 164,922 38,996 44,921 
„ used on work.. . . e 20.921 25,044 12,500 37,500 
UNITS SOLD PER 8C.P. LAMP OAPAOITY ............... 216 20°6 197 212 
Maximum supply demanded ............. C = 950 killowatte 950 killowatts 428 kilowatts 538 kilowatts 
Number of public lamps................. N 145 arc 146 arc 42 arc* 42 arc* 
Number of consumers  ......... eem oo . 
Connections to mains in 8-c. p. lampe ..................... 
CAPACITY OF PLANT IN 8-C.P. LAMPS ..... „ 
CAPACITY OF PLANT IN KILOWATTS... osssssseses 
Per kilowatt Per kilowatt 
OAPITAL— . Tot. | capacity. | TOL | capacity. | TOL | capacity. | Tl | capacity. | 
AUTHORISED (TOTAL) ....... med cona e diui -..| £80,577 | £768 ]|£120000 | £889 nm a ae — 
Share —.—.—.¶—.—.—j . — „ E Pn es is £84,9444 | £141 £84,944 | £161 
Loan (inclu Debenture charges)... . . 80,577 16:8 120,000 88:9 — — — 
RECEIVED (TOTAL) ........ . . e = i AS 66,794 111 74.694 | 141 
Share .......- DE € — = TA — 89,694 66:0 44,694 847 
Loan (including Debenture charges)............. eis = - — as 27,100 45:0 30,000 56:8 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... == "e € . = = M a= 
Share (unissued) .......... 3 ee == a € = 45,250 15:2 40,250 76:3 
Share (uncalled) ................ isse seid ip eee eee — = a ach cu EN = ER Me 
Loan (including Debentures) ...... W UE = — — is Dm = = = 
REPAID (TOTAL) . . = = = m — un E FE 
RESERVE OR SINKING FUND ..... e 5,439 518 7,155 530 | — - — = 
DEPRECIATION FUND ........ up NE ee 647 0°616 657 0:486 | 2.019 3:35 3,119 5:91 
EXPENDED (rorar ) . . . ... . . .. ...... ...... . 238 803 l1 75:6 70901 | 1169 960 | 148 
Lands and buildings ...... C 11,760 112 11,9139 8'81 ,650 11:05 6,878 13:0 
I.. TR ~| 47,995 457 58,5314 43:5 29,416? 48:9 34,315? 65:0 
Main. ocio rx exui deti bre dob seis -| 22,365 21°3 29,381 21°8 31,739 52:3 34,016 644 
iscellaneous ....... ———— — — 2,118 2:02 2,178 1:61 2,597 5°98 2,751 5'21 
BALANCE OP CAPITAL AOOOUNT........ . . = i = -3,407° | -566 | -3266- -619 
REVENUE— . Total  Perunitwoid| — Total |Perantteold | Total. Perubitsold| — Total. -Pet unit sold. 
TOTAL oer VERIS NN eee | £14,229 4825d. | £15,507. 4293d. | £7,829 '060d. | £9,150 4'900d. 
Revenue from gupplß/ͥ ee k xp U Et . 10,296? 3°490d. 12,055: 5:323d. 6,952 4°490d. 8,085 4'330d. 
i meters, Se a 279 0:095d. — — 240 0°155d. 314 0°168d. 
ii pd lighting C 5,457» 111724. 5,5857 Dor 629 0:407. 730 0°391d. 
ii eo JC 86 16 0:C05d. 63 017d : 
miscellaneous sour voee 181 | 00614. 56 | ooa |] $8 | ooa. 22 | 00124 
EXPENDITURE OUT OP REVENUE— 
TOTAL COSTS ....... % EUN SEHEN £8,080 2740d. | £8,108 2231d. | £3,716 2:402d. | £3,868 2 072d. 
WORKS cos rss . .ẽ e 8 6,917 2 350d. 6.302 1 738d. 1,986 1°283d. 2.137 1145d. 
Generation of electricity ). . ... . 5,521 | 870d 5,101% Z. d 1,648 1-06 2d. 1,765 O. Od. 
Fuel (including cartage, & .)) . 2,586 | 0:876d. 2,011 0*555d. 533 0:345d. 646 Od. 
Oil, waste, water, stores EN " 788 0:267d. 788 0:217. 126 0*081d. 166 0-089d. 
Wages at station . .. . . e . . 1,494 0:507. 1,614 0:4454. 657 0:4254. 712 0°381d. 
Repairs and maintenance at station .................. 653 0:221d. 611 0:169d. 328 02124. 241 0°129d. 
Distribution of electricity u e 468 0 169d. 406 0" 1123d. 156 0'101d. 175 0:09 4d. 
Wagen; c | 
Repairs, renewals of mains, C. sos | 468 | O159d 406 | 01124 166: (|; -01014 MOni ESSO 
Publio lighting eese .. . ... . eem . . 9.28 0:315d. 795 0:219d. 187 0: 121d. 197! | 0°1064d. 
Attendance ........... eee nnno sie — 504 0°103d. 299 0:083d. i l 
VV V 623 | O21. 495! | 01374. F AE ess 
MANAGEMENT AND PROPERTY CHARGES............... 1,163 0:394d. 1,806 04084. 1,730 1118d. 1,731 0:927d. 
Rent, rates, CALEB Z 2 255 0 0S6d. 439m 0: 1214. 249 0:16 1d 209 0:112d 
Management .......—..... eere soem soo MEE 908 0°308d, 1,367 O SY d. 1,481 0:957d. 1,522 OS15d, 
/‚ͤÜ0 Eie ENA 640 0:217d 928 02564. 939 0:607d 981 0:526d 
Stationery, %% esto uo bPa EE Papa Pet dex 99 0:0344. 102 0:028d. 51 0°033d 58 0031d 
Establishment chargeen eene ne 123 00434. 169" | 00474. 64 0'041d 80 0:043d 
Law charges, &c. ..........csccccsscevecscevsces m 41¢  OO014d 168° 0:046d. 427d O. 270d 4029 0:215d 
to mean X to mean to mean to mean 
FINANOIAL RESULTS— Torat. 8 expanded Total. 90 80 Total. EA exp'nd 3 sap ded 
WORKING PROFIT FOR YEAR RM.... . £6,149 8077, £7,450 800% £4,113 5:847; £5,282 T13% 
E 5 to 3 Fund DO ME — — — — 700 0:994% 1,100 1:497 
um carried to Reserve or Sinking Fund ......... 508 00 — — — => 
Net interest on loans (incl. Debenture charges) } 4,734 | 6725 | 5,524 | 572% 1188 | 1686%| 1,432 | 1937 
BALANCE FROM LAST ACCOUNT .................. e 2i — — — 500 07107 | - 13 0:018% 
BALANCE AVAILABLE FOR DISTRIBUTION, &o. ...... 1,4154 | 1867 21954 | 2287 2,725 387% 2,763 3737; 
QRDINABY DIVIDEND PAPPWPpPp . — — — — 
PERCENTAGE OF TOTAL OOSTS TO GROSS REVENUE 56:87, 5217 
Expenditure per kilowatt capacity ...................... b £7. 14s. Od. £6. Os. 2d. 
REVENUE PER KILOWATT CAPACITY  .................. £13. 11s. Od. £11. 10s. 5d. 
Expenditure per 8-c. lamp capacity ........... e 4a. 11d. Is. 10d. 
REVENUE PER 8-CC. P. LAMP CAPACITY .................. 8s. 84d. 78. 41d. 
REVENUE PER 8-C.P. LAMP CONNECTED ............... 9s. 43d. 5s. 2d. 
Price charged for lighting, per unit ..... e 8d. to 2d.“ 8d. to 2d.“ . 
Price charged for power, per unit . 2d. 2d. 84d. 7d. to 1}d.¢ 
Price charged for public lighting ......................... " 8d. to 2d.* 8d. to 2d.* — = 


BLACKPOOL.— REMARKS- For period from March 26, 1897 to March 31, 1898. a Including 129,504 units sold to t: amways. PRESTON. — KEMARKS —* !U ampere 
b Incluaing £1,286 from sale of current to tramways committee at 24d. per unit from June 22 to December 31, 1897 aud at 2d. lamps. a £16 Ordinary and Founders shares 
per unit since. c Including £26 to insurance. d Cari ied to credit of General District Rate. e On the maximum demand system, | reduced to £3. 12s. 6d. 5 Includes £1,071 
Bd. for first hour, 2d. after. f Inclusive ot 181, 850 unite sold for tramway traction. g After deducting £577 cost of workshops | on arc lampe in 1897 aud £1,189 in 1598. 
on site, taken down; written off out of accumulated Sinking Funds. A includes £2,788 on lamp posts, including erection, etc., | c Over-expended. d Includes £32 to in- 
and £8,208 for public lighting lamps and switches, etc., and fixing. i Inclusive of £1,515 received from tramway committee for | surance, £189 cost of reduction of capital, 
supply at 2d. per unit. Includes £2,112 for current, £795 for attendance, repairs, carbons and maintenance, and £478 interest | £203 to“ lamp renewals aud £51 to audit- 
ond sinking fund on capital outlay on public lamps. k Includes £76 part cost of temporary plant. 4 Of which £170 is for ing. e Mex. demand system with 1 hour 
carbons and their carnage. m Includes £100 provision for liability under Workmen's Compensation Act, 1807. n Includes £77 | scale and rebate of 15% for cash within 3 
travelling expenses of engineer and staff. o Includes £50 contribution to Victoria Hospital, £100 mortgage fee and stamp duty | weeks. f Includes £144 to attendance and 
and £17 towards defence fund re transformer patent action. p Includes £2,066 for current, £998 carbons, repairs and atten- | carbons and £53 on repairs. g Includes £51 


dance and £478 interest and sinking fund charges on capital outlay on lamps. to auditing, £314 to "lamp renewals," 
£6 law expenses and £32 toinsurance. 
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FASHION IN ELECTRICITY SUPPLY. 


There is, and always has been, fashion in electrical engineer- 
ing matters. In spite of a multiplicity of consulting engineers, 
and in spite of the complaints heard from various quarters 
that there is no proper standardisation in this country, 
supply station design is too much influenced by the fashion of 
the day. Mr. FERRANTI established a precedent for a large 
eccentric supply station in his bold attempt at Deptford no 
less than 14 years ago. But there were then too many 
failures for his system to become fashionable at that 
time. Next followed the famous battle between alter- 
nating and continuous-current systems. Those engineers 
who favoured alternating currents paralleled their alter- 
nators because their leaders did, banked their transformers, 
and made one network of their secondary mains. The 
paralleled alternators and the single secondary network have 
nevertheless not always been an unmixed blessing. The 
continuous-current men at first adopted bare copper systems of 
distributing mains, because the continuous-current champion 
had done so. They only dropped them when they found that 
the circumstances were rare in which the bare strip system 
proved more economical than cables in the long run. The 
next step was the introduction of balancing transformers and 
boosters to such an extent that one often sees them now in 
small stations where nothing more than one or two dynamos 
and a small battery of accumulators would have amply sufficed. 

Now the fashion is to erect large supply stations which are 
to generate current for the whole area. These are usually 
situated at a point fairly distant from the centre of demand, 
where cheap transport is obtainable for coal, and where 
condensing water costs little or nothing. Current 13 
generated at high pressure and distributed at low pres 
sure by transforming devices placed at suitable spots 
within the supply area. By making these distributing 
stations of sufficient size, and by placing an attendant in 
them who switches more transformers in as they are required 
and switches them out as the load diminishes, light load 
losses are saved, and the station runs economically. We need 
not here enter into the question of the relative advantages of 
distribution by single-phase or by continuous current from 
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these sub-stations, or discuss what is the best system of 
transmitting electrical energy to them. The general principle 
is the same: that &n economy is effected by generating 
“ electricity in bulk at a suitable point, and retailing it by 
means of apparatus working under its most efficient conditions, 
In any but peculiarly adverse circumstances this method of 
conducting an electrical supply business will appear to be 
the best,—if looked at from a purely financial and narrow 
point of view. In speaking on an allied question a 
few months ago, Mr. FERRANTI disposed of the advocates 
of multiple stations by saying that he could not con- 
ceive any business so large that it would not be more 
economically effected from one central establishment than 
divided up into retail establishments all over the town. 
But Mr. FERRANTI forgot one point, and a point which 
his early experience at Deptford should have impressed on 
him. The reputation of the large central establishment does 
not depend on its being kept open all day and all night, 
prepared to supply commodities unceasingly. If it unex- 
pectedly keeps an early-closing day, its customers have the 
` small retail establishments, or a trade competitor, as a stand- 
by, to which they can resort without great inconvenience. 
To use another simile, the most economical method of 
carrying a number of eggs is to place them in one large 
basket; but if the handle of the basket breaks the 
advantage of dividing the eggs up among several baskets 
becomes manifest. Under normal conditions, and if 
the local circumstances are propitious, the adoption of a 
single generating station will frequently prove by far the more 
economical system of generation; but economy in fuel and 
capital expenditure is not the only consideration. The 
publication of the accounts of electricity supply undertakings, 
and their analysis and comparison in the technical journals, 
have promoted a healthy rivalry between station engineers, 
as well as between the designers and administrators of the 
stations, in their endeavours to obtain the best records. But 
the former class place one consideration, at all events, before 
the coal bill or works costs, and that is the maintenance of a 
constant supply. 

It is for this reason that every station engineer studies with 
interest the exact circumstances which have tended to inter- 
ruptions in the supply, and considers how the accidents might 
have been avoided, or at all events their effects minimised. 
Had Manchester possessed two or three generating stations 
instead of a single one the recent accident which disabled the 
machinery would not have necessitated the complete switching 
off of supply for 10 hours. Again, if the distributing network 
had been divided into independent sections, part of it, at least, 
might have been supplied by the cells, which were for a 
considerable time known as the largest storage battery in the 
world. The supply to one-half of the City of London has 
frequently been shut down because an alternator failed and 
affected all the other machines in parallel with it. On the 
other hand, the numerous fires which have taken place at, 
stations of the Metropolitan Electric Supply Co. would have 
caused much more inconvenience to consumers if the 
Company’s unaffected stations (and also, in some cases, the 
London Electric Supply Corporation) had not come to the rescue. 
Then, again, there are numerous smaller towns in the provinces, 
not large enough perhaps for more than one generating station, 
but yet with networks sufficiently extended and of sufficient 
density to allow of their sub-division. The division of the 
distributing network into independent sections is rare, 
however, and if is no uncommon thing to hear of total 
interruptions of the whole town supply for an hour or more, 
owing to a short-circuit or earth on the mains. 


The interconnection of all portions of the network at many 
points is done, we presume, with a view to maintaining a 
better automatic regulation of pressure on the network. Yet 
& point is soon reached where it is no longer necessary for 
this reason. The paralleling of alternators in a station is to 
ensure that all the machines except one are fully loaded ; but 
neither the loss due to light load efficiency nor the small 
increase of plant that might be required by paralleling the 
machines only in groups of two or three would be of very 
great moment. Besides, here we have again the establishment 
of small economies, as opposed to immunity of supply inter- 
ruption. The percentage saving in having a single instead of 
separate stations also diminishes as the size of the station 
increases, and at a certain figure for plant capacity the 
addition of greater security in the case of multiple stations 
should suffice to decide in their favour. We do not wish to 
imply that the policy of single networks, paralleled alter- 
nators, single “bulk” stations, and so on, should never be 
followed. On the contrary, circumstances may very fre- 
quently justify all these methods, but no general law can be 
laid down either for or against such practice. It is just the 
imposition of these laws and fashions upon electrical engineers 
that we object to. There are also numbers of cases where 
immunity from interruption is not of cardinal import. 
ance, and the chief consideration is economy in capital 
expenditure and works costs. But let every station in a large 
town or in connection with an underground railway be 
designed with a view to ensure an absolutely constant supply, 
and above all let the extensions be carried out with this 
object in view. Interruptions to public supply have done 
more to harm the popularity of electric light than the inven- 
tion of the incandescent gas burner. 


PROF. FESSENDEN'S RECENT EXPERIMENTS 
IN WIRELESS TELEGRAPHY. 

Prof. R. A. Fessenden has been lately occupying himself 
considerably with experimental research work in connection 
with wireless telegraphy, and he has communicated his results 
in three letters to the Electrical World of New York. In 
his first letter he describes a device for making the 
coherer respond to weaker stimuli." It consists merely of the 
interposition of a Thomson air-core step-down transformer 
between the vertical wire and the coherer. The vertical wire 
is simply connected through the primary of the transformer to 
earth, and the secondary to the two terminals of the coherer. 
To the latter are also connected the battery, relay and an 
inductance as usual. The results depend on the ratio of the 
secondary to primary turns, and the primary has to be adjusted. 

In Prof. Fessenden’s second letter he says that it has 
been pointed out to him that Marconi had patented a some- 
what similar scheme, utilising an induction coil and, in 
addition, a condenser placed in the secondary circuit. Prof. 
Fessenden has no condenser in the secondary but may use 
one in the primary, this depending upon the capacity of the 
collecting wire and the periodicity of the waves." Continuing 
he says: I do not believe in the use of iron in the core, and 
I do not believe in the use of & condenser in the secondary, 
though it may be an advantage where the core is of iron. A 
little leakage of current from the battery through the secondary 
is of no account. The air core should be of large cross section, 
about a foot square, depending upon the periodicity, and of very 
few turns; and the secondary of many turns and high resistance." 
Prof. Fessenden then refers to a method he worked out in 
January, 1892, for selecting“ telegraphic messages on an 
ordinary telegraph line by the use of different frequencies and 
different capacities, and suggests that it might be applied to 
wireless telegraphy. Another suggestion is synchronously 
running contact discs, a synchronising impulse being sent out 
every half-minute, at which instant a smaller disc geared 
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down from the large disc puts the synchronising current 
on, this synchronising current being obtained through 
the coherer as usual. By making the gaps ten times 
as wide as the contacts on the disc, any number of stations 
could intercommunicate without interference, and all discs 
could be synchronised from one central station." Prof. 
Fessenden naively adds, ** I have not made this apparatus up, 
but from previous work in similar lines (similar methods 
having been previously used by some well-known telegraphic 
engineers for other purposes) I know it would work.” 

Leaving these mere suggestions, Prof. Fessenden comes 
to some practical and successful experiments he has 
made towards obtaining a substitute for the coherer :— 
** [f the secondary be unwound from the air core transformer, 
and coherer and all disconnected, and a light aluminium ring 
hung by a thin phosphor bronze wire in the centre of the 
primary, this galvanometer will give good indications ; and if 
it be made to bear on two balanced microphonic contacts (the 
adjusting is a little difficult at first), it can be made to 
work a regular telegraphic relay. In this case, however, it 
is better to make the cross-section of the primary smaller and 
nse more turns. A condenser can be put in series with the 
primary for selecting ‘signals as with the other form. The 
aluminium ring may be in a permanent magnetic field.“ 
Instead of one collecting wire, he prefers to employ several, 
spread out as the vanes of a fan, and at a distance apart 
of about one-eighth wave-length at the top. The wave 
from a large area then ‘ties itself into knots round 
the wires and the electrostatic potential slides down.” 
If the transformer be used, the iron wire joining the iron 
wings may be carried ten or more times through the primary 
with good results. This, he explains, ‘ gathers in the 
magnetic displacement from that part of the wave which 
escapes by the side of the copper wires.” If the short- 
circuited dynamometer be used, the iron wire may be carried 
through the aluminium ring, which should then be placed in 
an unidirectional field. 

In his third letter, Prof. Fessenden describes some additional 
methods, in all of which he employs the dynamometer.galvan- 
ometer, as he calls it, with a short-circuited movable coil. 
'* Instead, however, of a single ring of aluminium or mag- 
nesium, suspended by a quartz fibre, a ring of many turns of 
fine wire may in some of the cases be used with advantage, 
depending upon the winding of the primary. Although, as 
mentioned before, a permanent field is often an advantage, as 
the first part of the wave is the strongest, yet in some of the 
cases this is not so, and the permanent field may be dispensed 
with." He describes three methods. In the first the collecting 
wire is connected through the fixed coil of the dynamometer 
to a condenser, the other terminal of which is insulated, not 
earthed. ‘‘The wave simply oscillates back and forth, 
moving the galvanometer coil until what energy is not 
used in moving the coil is wasted in resistance losses.” 
The second method is similar except that the primary 
of a step down air core transformer takes the place of 
the fixed coil of the dynamometer, the latter being connected 
to the secondary of the transformer. Here the primary may 
be connected directly between the collecting wire and earth 
instead of to the insulated condenser. The third method is 
Simply to connect the collecting wire to earth, or to the insu- 
Jated condenser, through the fixed coil of the dynamometer, 
this coil being shunted by another condenser. The best results 
were obtained without the first condenser and with earth, but 
good results were obtained in either case. In conclusion, Prof. 
Fessenden says:—‘‘ As regards sensitiveness, I have found 
that it takes about one-fiftieth erg to work a coherer, i.e., 
about 50 volts and about 3 x 1071? amperes. But any good 
galvanometer will work with 107 amp. and 10-7 volts, with 
a period of 10sec. For a period of 1-10 sec. this would be 
10 !! watts, or 10^* ergs. Theory, therefore, indicates that 
my method can be made more sensitive than using the 
coherers, and in fact experiment shows this to be true, though 
I doubt if my coherers are as sensitive as Marconi’s.” 

To avoid misunderstanding, we should state that, in the 
above article, we have corrected several misprints in our 
contemporary. | MN 


THE NICLAUSSE WATER-TUBE BOILER.* 


There are four typical water-tube boilers before the public, all 
so well known, the work of such distinguished men, and so com. 
mercially successful, that there can be no harm in referring to them 
by name. The Niclausse is a fifth, and it is typically different from 
all the others. 

The first type is the Babcock and Wilcox boiler, which has been 
used for land installations to a great extent, but less so for marine 
work. It consists of a large steam and water drum, running from 
back to front. At each end is an arrangement admitting of the 
connection of a number of large and nearly vertical tubes of equare 
section and peculiar form, "These are called * headers," and each pair, 
back and front, is connected by a number of slightly inclined straight 
tubes, arranged vertically over each other. At the front end all these 
tubes are expanded into holes in the front headers ; at the back end 
into the back header. Small access doors, or covers, are provided 
in the headers opposite to the horizontal tubes. The fire ia under 
the tubes The water circulates by descending from the back 
end of the drum down the back headers. It passes from these by 
the inclined tubes (slightly rising) to the front headers; up these 
into the drum. The latter is exposed to the hot gases beneath, but 
only after they have parted with most of their heat. It will be 
observed that the tubes are firmly fixed at both ends, and that if 
some of the tubes—say the lower ones—expand more than others, 
there must be deformation somewhere. Under ordinary tempera. 
tures the success of the boiler is, however, undoubted. The tubes 
discharge the steam and water below the water level in the drum; 
they are “drowned tubes. l 

Another boiler which works with “ drowned " tubes is the Yarrow 
boiler, the success of which in small war vessels, and it is now 
claimed in large ones also, has been very marked. The drum runs 
from back to front, as in the Babcock boiler, and the tubes, which 
are straight and of small diameter, are expanded directly into it, in 
two groups, one on each side, so that the boiler with its tubes forms 
an inverted V. All the tubes of each group are expanded at the 
lower ends into a flat-sided horizontal drum, just below the fire 
level ; the fire is between the two bottom drums. In this boiler, as 
in the Babcock, the tubes are held fast at each end, but there is 
obviously a greater elasticity of structure, and the boiler is stated to 
be capable of extreme forcing without auy trouble arising from 
unequal expansion. The circulation is from the upper drum down- 
ward, either by special large“ down-comer" pipes, or by the outer 
and less heated tubes of each group, and up again by the small 
tubes, or those of them which are nearest the fire. It will be noticed 
that the steam is delivered into the drum very equally throughout 
its length. 

The well-known Thornycroft boiler has a somewhat similar 
arrangement of upper and lower drums, but the tubes are curved, 
thus adding materially to their length and heating surface, and 
making unequal expansion a matter of small importance. But an 
important difference is that the tubes are not “drowned”: they 
deliver into the drum above the water-line. There is thus no natural 
circulation through the tubes, only when the water-level is 
artificially raised in them by the conversion of part of the contained 
water into steam, when the contenta are, of course, violently ejected, 
and are replaced by other water coming in from the lower drum. 
The steam space of the drum is thus to some extent filled with a 
mixture of water and steam, but there are DM arrangements for 
separating them, which are said to be effectual in securing ordinarily 
dry steam. The name “ foaming boiler" has been applied to this 
class of generator, not in any sense of disparagement, or to suggest 
that they do not or cannot give dry steam, but to distinguish them 
from boilers which return the steam to the reservoir beneath the 
water line, leaving it to escape from the surface of the water into the 
steam space, in the usual way. 

The last typical boiler, the much-discuesed Belleville, is also of the 
“foaming” class. There is a transverse drum, with a number of 
“elements” depending from it, each consisting of a number of 
straight tubes, of large diameter, coupled together so as to form a 
continuous zig-zag tube, from the bottom immediately over the fire, 
to the point of delivery into the drum ; the tubes which form the 
element reach from back to front of the boiler. Water is brought to 
the bottom of the zig-zag by a separate downcomer from the drum. 
To use an electrical phrase, the tubes forming each element or group 
are “in series, not in parallel“; hence the water follows a very 
long course in its complete circuit from the derum and back again. It 
cannot be delivered into the drum again as water with mere steam 
bubbles in it, but (as from the shorter but much smaller tubes of the 
Thornycroft boiler) it is delivered into the steam space as foam. 
It will be seen that there is great elasticity in the connection of the 
tubes ; unequal expansion cannot be of much importance. 

Figs. 1 to 4 give purely diagrammatic representations of the four 
typical boilers described. They are not intended in any way to 
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indicate the details of construction, but merely the course of the 


circulation, so far as it is necessary to show it. 

Fig. 5 represents the circulation in tbe Niclausee boiler (it will 
approximately represent that in the Diirr boiler aleo) The two 
headers of the Babcock boiler are replaced by one divided header, 
providing for both the down and the up streams. The water is taken 
to the back end of the generating tubes by inner circulating tubes, 
and consequently the tubes exposed to the hot gases have the very 
great advantage of being fixed by one end only, and arethus entirely 
free to expand and contract as they please, without compromising the 
attachment of adjoining tubes. The tubes are “in parallel,” hence 
the water is in presence of the fire only for a short time in making each 
complete cirouit : it gives up its steam at frequent intervals to the 
drum, and before it has formed in sufficient quantity in the tube to 
expose the latter to the danger of over-heating. Since all the tubes 


Fic. 1.— Babcock- Wilcox. 


of an “element” discharge into the up-cast portion of the header, the 
latter may have a large proportion of steam in it, but then it is not 
expoeed to the hot gases, or certainly not to any gases hot enough to 
cause injury, even if the contents were steam alone. The up-cast 
delivers under the water-line as shown, so that circulation begins 
immediately the water commences to heat. 

As regards evaporative efficiency there is no reason why one 
boiler should be much better than another, for tubes can be multi- 
plied to give any desired ratio of heating surface to fire-grate, and if 
the combustion arrangements, the air supply, &c., are not good in any 
particular boiler, there is no reason why they rhould not be made so. 
As regards the Belleville boiler, where an increase in the number of 
tubes only adds to the length of the course traversed by an existing 
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Fic. 2.—Yarrow. 
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circulation, it is possible that an addition to the heating surface, 
taking effect only at the upper end of the course, where the water has 
already taken the shape of doen; if not of steam merely, may have 
little effect in increasing the evaporation, though it may help to dry 
the steam, but in all the other types an increase of heating surface, 
i. e., in the number of tubes, adds to the number of complete circuits 
in operation. 

The most obvious advantage of the Niclausse boiler lies in the 
practical details of the tube connections, better shown, though not 
quite completely, in Fig. 6. It will be seen that the tubes pass 
completely through the headers from back to front, the result being 
that the headers are greatly relieved from pressure upon their front 
and rear surfaces ; so far as the area of the tube goes, the pressures 
are self-contained. The excellent hold obtained by passing the tube 


completely through the header also ensures its Sek well supported 
horizontally, even if the rear end is entirely free. If the tube were 
merely expanded into the rear face of the header (as the diagram- 
matic figure 5 suggests) the whole pressure against the inside of 
the rear end of the tube would be borne by the rear face of 
the header, already weakened by the holes cut in it for the 
tubes; by carrying the tube through the front as well, the 
front and rear faces of the header have to carry only the pressure 
acting upon the areas not cut away for the tubes—a very impor- 
tant advantage. Again, if the tube were only expanded into the 
rear face, the temporary or accidental removal of support from its 
far end would leave it supported, against a great leverage, only b 

the very short piece expanded into the thickness of the header wal 


Fic. 5.— Thornycroít. 


and it is difficult to believe that with this construction the tubes 
could long be kept tight in the header. : 

If the Niclausse tubes were expanded into the header, both front 
and back, they would no doubt have a firm attachment, but the 
removal of a tube would be a serious and costly matter, and it is not 
certain that both joints would keep tight together, when different 
ek of the header were exposed to varying temperatures. The 

iclausse tubes are not expanded in place, nor are they screwed in. 
They are formed with cones, which are simply pushed with very 
small pressure—little more than **hand-tight"— into coned holes, 


Fic. 4.— Belleville. 


the front cone being a little larger than the rear one, so that the 
latter may pass through the hole which receives the front cone. The 
cones are specially shaped, so as to possess a certain elasticity, which 
is no doubt the secret of both cones keeping tight at the same time, 
under all conditions of temperature and pressure. The writer must 
confess that he took a great deal of convincing, at first, as to the 
permanent tightness of these double-coned joints, but the complete 
euccess of the system, after yeara of use, leaves no room whatever 
for question. It should be added that a somewhat similar joint 
connects each header with the drum, admitting of easy removal and 
replacement. 

he tubes have theoretically a tendency to blow out towards the 
front, owing to the slightly greater area of the front hole, but the 
friction of the cones in their seats is enough to overcome this. To 
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be on the safe side, however, a bar or cramp is arranged on the front 
of the header, to hold the tube in its place under all circumstances. 


The cramp is shown in position in Fig. 6. The front end of the | 


tube is closed by a plug or cap, A, as shown in the enlarged section 
of a tube, Fig. 6 ; the screwing of this to the tube is not shown. The 
cap is also screwed to receive an inner plug, B, which carries the inner 
circulating tube, C. "The outer tube fits into the front and back of 
the header by the cones, D, E ; it passes through the diaphragm 
which divides the“ up-cast " from tlie * down-cast," by a very easy 
fit at F. There is a similar division at G. The far end of the tube 
is closed by a cap, H, reduced in diameter so that it may pass through 
the holes in the header. The figure is not intended to show the 
exact details of construction. The inside of the tube is easily 
inspected, and to some extent can be cleaned, by unscrewing the 
plug, B, and withdrawing the inner tube, C, which, having 
no pressure to withstand, is formed out of light sheet metal. But it 
is only the work of a minute or so to withdraw the outer tube itself, 
and as the cones upon these are formed to gauge, another tube can 
be substituted immediately, allowing the removed tube to be inspected 
and cleaned at leisure. 

We have thus the following state of things :— 

(a) The only parts of the boiler exposed to high temperature are 
the tubes. 

(b) These tubes can all be withdrawn from the boiler without 
difliculty, and without injury, and in a very short time. 

(c) They can be immediately replaced by other interchangeable 
tubes, and thus a system can be instituted for withdrawing, examining, 
and thoroughly cleaning, all the tubes in succession, and at regular 
intervals of time. In a large vessel with many boilers, one boiler 
can be laid by for a day while all its tubes are changed. On the 
next occasion the tubes taken out of the first boiler can be put into 
the next one, the tubes from the latter being similarly reserved for 
examination at leisure, One spare set of tubes enables all to be 
changed in succession. Where there are few boilers, or one only, the 
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ordinary night stoppage, or stoppage on Sunday, may be utilised for 
changing a few tubes each week, uutil all are gone through. 

(d) The examination and replacing of tubes is conducted entirely 

from the front of the boiler. 

It would be outside the scope of this Paper to consider the various 

eculiarities of the boiler with regard to feed arrangements and the 
ike, some of which have points of great merit. It is desired only to 
call attention to those advantages which are obvious upon a cursory 
inspection of outline drawings. The inclination of the tubes, and 
the fact that the rear ends are closed, renders it impossible to empty 
them of water by merely blowing-off the boiler. When it is desired 
to empty a boiler frequently, the difficulty is easily surmounted by 
the use of a recently designed small hand pump or syringe. The 
inner tube is taken out and the long nozzle of the pump inserted 
into the outer tube, which it empties in two or three minutes. In 
the development of the Niclausse boiler there has been a constant 
tendency to reduce the size of the tubes, with the most satisfactory 
results. The land boilers of large size were originally fitted with 
tubes of 100 millimetres diameter (about 4in.), and smaller boilers 
and those for marine use, with tubes of 82mm. (about 3}in.). Tubes 
of 100mm. are now given bs Boa are replaced as a rule by the 
82mm. size. The greater handiness of the latter tube, in regard to 
removing and i is very marked, and seems out of all 
proportion to the real difference in size and weight. 

It is well known that the Belleville boiler has been much improved 
by adding a feed-heater to it, or rather an ‘‘economiser,” virtually a 


second small boiler on the top of the other one, through which the 
feed passes on its way to the boiler. When the rate of combustion 
is high, the gases pass up quickly through the nest of tubes, and 
escape with too much heat left in them. By adding the so-called 
feed-heater a space is provided (between the boiler proper and the 
heater)in which the gases can complete their mixture with the air 
supplied to the boiler, and if necessary can start a fresh combustion 
of gases which might otherwise escape unburned. Whether 
this fresh mixture of the gases be required or not, there are at 
any rate the additional tubes to extract heat from the escaping 
gases, and so far a clear gain in economy—the more so as the heater 
contains only comparatively cool water, able to extract heat from 
gases not themselves hot enough to do much good to tubes containi 

steam and water at the temperature of high-presure steam. The 
success of the Belleville feed-heater is therefore easy to account for, 
The question has naturally been raised whether an analagous 
addition would benefit the Niclausse boiler, and experiments have 
been tried which have afforded a negative, or almost negative, result, 
when working at the moderate and economical rates of combustion 
desirable for commercial purposes, When working with forced 
combustion, however, there is naturally a falling-off in efficiency, 
and the addition of further heating surface by an economiser 
then adds materially to economy. But no one looks forward to a 
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Fic. 6.—Detail of Tube Connection of Niclausse Boiler. 


high rate of forced combustion for other than short periods, and the 
question arises whether it is worth while to spend so much money, 
and add so much weight, for the sake of improving economy upon 
rare occasions only. Ifa ship’s boilers will with reasonable economy 
give the ordinagy cruising power required, and yet not be very 
wasteful when forced, it may be better to allow them to waste a little 
coal upon the rare occasions of chasing, &c., than to encumber her at 
all times with larger and more costly boilers, scarcely, if at all, more 
economical in ordinary use. The further question arises whether 
the cost and weight of the feed-heaters, put into additional boiler: 
without feed-heaters, would not give more value, by almost equally 
improving the economy at low powers, and perhaps at the original 
full power as well (by allowing each boiler separately to be more 
lightly worked), while enabling the maximum power to be still 
further increased. 
A boiler plus an economiser is no doubt the ideal steam-generatinz 
plant. As compared with a boiler alone it is comparable with 3 
compound engine : it utilises the heat in stages, though not for the 
same reason. But even on land, where space is comparatively unim- 
portant, and weight usually of no importance at all, and where 
economiser tubes can be kept clean by mechanical scrapers, the costly 
economiser is an exceptional addition. On board ship the conditions 
would seem naturally to exclude it. If a boiler, without economiscr. 
but with a suitable provision of heating surface, can give within 
from 5 to 10 per cent. of the evaporation per pound of coal achieve 
by another boiler with economiser, at full power, it will probably b 
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found to answer the war-ship designer's purpose Ly far the better of 
the two, seeing that it will generally be used at a power which reduces 
its defect of economy to a minimum, and that on those rare occasions 
when the defect is at a maximum, the superior lightness of 
the boiler without economiser (or the greater number of such 
boilers the ship can carry on the same weight) may be of vital 
importance to the safety of the ship or the success of a battle. The 
decision must evidently depend upon a careful balancing of all the 
various conditions, including the special aptitudes of the particular 
boiler design. For instance, in the Belleville boiler, as already 
mentioned, an addition to the number of boiler tubes one above the 
other may produce less effect than in the Niclausse, where all the 
tubes are filled with water, and have similar quality as heating 
eurface, differing only in the amount of heat they are exposed to in 
the gases. In the Belleville boiler the upper tubes largely, perhaps 
solely, contain steam, and though useful for drying the steam, it is 
probable that their value as heating surface is much less than that of 
the tubes which are charged with water. An addition to the upper 
steam tubes may, therefore, be of small value. On the other hand, 
it may not be convenient to increase the lower or water tubes, and 
thus aid to the length of the nearly horizontal water column through 
which the rieing steam bubbles have to force their way, unaided by 
any natural circulation in the water. In such a case it may be better 
to reduce the number of boiler tubes (as has been done), and to add 
feed - heater? tubes, charged with water only, above. 

Messrs. Niclausse, of Paris, the patentees and makera of the 
Niclausse boiler, carried out some highly interesting experiments to 
test the comparative evaporative value of the successive stages of 
tubes, reckoning from the bottom upwards. They constructed a 
special boiler, containing 24 tubes, two wide by twelve high; there 
were, therefore, twelve stages. Each stage delivered its steam sepa- 
rately, and was separately supplied with feed water, the quantity 
being measured. Subject to the reservations which have always to be 
made, when reasoning from the results of experimental apparatus to 
those which may be obtainable iu practice, there can be no doubt 
that the results, which were perfectly consistent throughout, are of 
high value and interest. The tests were carried out at rates of combus- 
tion varying from 10lb. per square foot of grate, up to 611b., and the 
remarkable result was obtained that the proportionate evaporation in 
each stage of tubes was almost exactly the same at all ratesof combustion. 
The first, or lowest, range of tubes, directly exposed to radiant heat, 
evaporated nearly one quarter of the whole: the first three rows, 
nearly one half. It is to be observed that the first three rows by them- 
selves gave 7:5 sq. ft. of heating surface for each square foot of grate. 
The first six rows (giving a ratio of 15 to 1) evaporated nearly two- 
thirds of the whole. The last or uppermost row evaporated about 
31 per cent., and the law of decreasing efficiency was plainly 
deducible, so that the value of additional stages could be estimated. 
Needless to say it was small. When an additional row of tubes adds, 
say, but 34 per cent. to the efficiency of a boiler, it is evident that 
the designer must take many things into consideration before 
incurring this additional expense and weight ; but it is also evident 
that he has, in the results of these exhaustive and complete experi- 
ments, an invaluable criterion of design to enable him to meet the 
almost infinitely varied conditions which affect the use of boilers in 
practice. 

On land the Niclausse boiler has had great success, chiefly, of 
course, in France, where it has been installed in many large electric 
light stations, factories, &c., and its use for such purposes increases 
. rapidly. The English manufacturers of the Niclausse boiler have also 
installed a certain number in England, in electric light stations and 
elsewhere, as well as in their own works, with the result of confirming 
their most favourable anticipations. It was only to be expected 
that use under novel conditions would show the way to improve. 
ment, and the experience of four years has led to many modifications 
in details, It hasalso led the manufacturers, who are engine-buildera 
as well, to decide upon the erection of separate works of very large 
capacity, in the neighbourhood of Chester, where the Niclausse 
boilers will soon be made with all the advantages of the best and 
most modern plant and arrangements. 
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ON THE PRODUCTION, IN RAREFIED GASES, OF 
LUMINOUS RINGS IN ROTATION ABOUT LINES 
OF MAGNETIC FORCE.* 


BY C. E. B. PHILLIPS. 


The apparatus used in this investigation consisted of an approxi- 
mately spherical glass bulb, the ends of which were left open for the 
purpose of inserting two soft iron electrodes, half an inch in diameter, 
through air-tight flanges which themselves were cemented to the 
glass. The bulb was about 2}in. in diameter, and the electrodes 
were chosen of a sufficient length to enable them, while almost 
meeting at the centre of the bulb, to project outwards slightly beyond 
the rims of the flanges. A side tube was attached for the purpose of 
connecting the apparatus to a Sprengel air-pump and McLeod vacuum 
gauge. Two powerful electro-magnets were then adjusted, so as to 
strongly magnetise the electrodes when necessary. 

A low pressure having been produced in the bulb by the action 
of the air-pump, leading wires were attached to the iron electrodes 
to enable the discharge from the secondary of an induction coil 
to be passed through the rarefied gas. Under these conditions 
the effects produced in the usual glow-discharges by the magnetisa- 
tion of the electrodes could be conveniently examined. It 
was seen that at a pressure represented by 0:008mm. of mercury, 
and with the discharge just able to pass in the bulb (the magnets 
meanwhile remaining unexcited), on shutting off the current from 
the induction coil and completing the magnet circuit, à luminous 
ring appeared withia the bulb in a plane at right angles to the lines 
of force and in rotation about the magnetic axis. The number of 
such rings can be varied by special devices, and their brightness 
largely depends upon the electrostatic condition of the outer surface 
of the glass bulb. The circumferential speed of the ring or rings 
rapidly dies down, and the sense of the rotation reverses when the 
magnetic polarity of the electrodes is reversed. The rings, when 
once formed, usually last for many seconds, sometimes for a minute ; 
and they momentarily brighten before disappearing, when the elec- 
trodes cease to be magnetised. The appearance of the rings is greatly 
affected by bringing charged bodies up to the outside of the bulb. 

The effect also du. upon the manner of stimulation of the 
rarefied gas within the bulb. It is necessary to obtain a particular 
distribution of charged particles in order to get the best results when 
the magnet is excited. The shape of the magnetic field is also of 
importance. A single magnetic electrode projecting into the 
electrifiel gas shows the effect fairly well. Experiments with 
external magnetic electrodes have not given reliable results, the 
glow produced in such cases being generally irregular. An attempt 
will be made later on, when the experiments are more complete, to 
show that the formation of these luminous rings is associated with 
actions observed by the writer in connection with a separate research, 
the results of which were embodied in a note communicated to the 
Royal Society last June under the heading “ Diselectrification 
produced by Magnetism.” 


ON THE SPECTROSCOPICAL EXAMINATION OF 
CONTRAST PHENOMENA.* 


BY GEORGE J. BUBCH, M.A. 


The author has shown that by exposing the eye to bright sunlight 
in the focus of a burning glass, behind a screen composed of ordinary 
ruby glass, in conjuaction with a gelatine film stained with magenta, 
a condition of temporary red-blindness may be induced, during which 
red flowers, such a; scarlet geraniums, appear black, and red roses 
blue, although the observer is still perfectly able to distinguish 
colours composed of green, blue and violet. Similarly, blindness 
to green, to blue, or to violet may be produced by fatiguing the 
retina with monochromatic light of suflicient inteusity and of suit- 
able colour. Experiments of the same character by Aitken, Hunt, 
Hess, and others, have since been brought to the author's notice. 
His own, which were made quite independently many years ago, 
differ from theirs in degree rather than in kind, the light used by 
these observers having apparently been not sutticiently intense to 
produce the full effect. 

These phenomena, in the author's opinion, are unfavourable to the 
theory of Hering, but support that of Young and Helmholtz, with a 
slight modification. They indicate the existence of a separate 
sensation of blue as well as of violet, a possibility which Young was 
pou to admit, though he could find no proof of it. 

n Young's hypothesis all complementary coloura and all contrast 
effects may be represented as coming under the same category as 
absorption spectra, in that they are due to the subtraction of some- 
thing from the normal sensations which should result from the 
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physical conditions of the experiment. According to Hering's 
theory, complementary colours cannot be regarded as due to the 
mere absence, or diminution, or suppression of certain elements of a 
complex sensation. 

So far as regards the effect of continuous light, the phenomena of 
artificial colour-blindness seem conclusive against the view of Hering. 
The author exhibited apparatus by which the methods of spectro- 
scopic analysis may be applied to the investigation of the phenomena 
of complementary colours and of successive contrast by intermittent 
light. 


ON THE THEORY OF THE ELECTROLYTIC 
SOLUTION PRESSURE.* 


BY R. A. LEHFELDT. 


According to Nernst's theory, when a metal is immersed in an 
electrolyte a minute amount of it goes into solution in the ionic 
form, giving a positive charge to the liquid as compared with the 
metal, or ions from the solution are deposited in metallic form, 
giving the metal a positive charge according as the osmotic pressure 
of the ions in solution falls short of or exceeds an amount known as 
the electrolytic solution pressure. This view has been generally 
adopted by physical chemists, it being supposed that the amount of 
metal to be deposited or dissolved is too small to measure. By 
combining the calculated value of the solution pressures with the 
known theorems of electrostatics on the tension exerted by electric 
charges it may be shown, in the case of zinc at least, that the amount 
dissolved would be some centigrammes per square centimetre 
immersed, and could easily be w-ished. Hence the theory seems 
to break down. 


THREE-PHASE FOUR-WIRE LOW-TENSION 
SYSTEMS. 


BY A. J. BOWIE, JUN, 


The system here considered is a low-tension, three-phase ** star 
distribution from central stations, or sub-stations, feeding a net- 
work of mains. The voltage delivered to the mains is about 200 
volts between legs—that is 115 volts between the neutral and any 
of the three legs. When the station is located very near the centre 
of a large lighting territory, it will sometimes pay to put in such a 
system, and thus save the expense of transformers on the lines for 
the districts lying near the station. Motors can be run on the three 
legs when desired ; the lights, however, being connected between 
the neutral and any of the three legs. The system is analogous to 
the Edison three-wire system, though possessing many points of 
difference. 

To give an idea of what may occur in such a system, the following 
is a description of a plant on which some tests were made. Seven 
sets of feeders (three in a set) were run from the station. The 
feeders were of No. 0000 wire, and were arranged on regulation 
six-pin cross arms, eacb set being by itself on one side of a cross 
arm. The lengths of the feeders varied from about 1,500ft. to 
3,400ft., and each feeder was furnished with a regulator, one 
terminal of the voltage coil of which was connected to the neutral. 
The range of the regulators was 10 volts in each direction. One 
No. 0000 wire ran from the neutral at the station to the mains, the 
neutral also being grounded at the station and at each place on the 
mains where the feeders ended. The mains were of varioussizes, from 
No. 000 to No. 4 wire ;in most places being entirely too small to tie 
the feeders together properly. The balance on the mains was very 
poor, though the total amperes of the systems were very fairly 
balanced—the current returning to the neutral being very small. 
The amperes per leg were about 800 at à maximum, at the time the 
tests were made. The load at that time was composed almost 
wholly of incandescent lights, so that the power factor at the mains 
was high. The frequency was 60 cycles per second. The position 
of the feeders on the poles when leaving the station is shown in the 
record of the tests. None of the feeders were spiraled. Pressure 
cables containing four wires each were run for each set of feeders. 
At full load it was almost impossible to keep the voltage on the 
mains, anywhere nearly correct, the drop in some feeders being 
excessive and in others being entirely too small. This was due to 
three causes: 1. The drop in the neutral due to bad balancing— 
the overloaded leg tending to drop and the others to rise. 2. The 
effect of self-inductance of the feeders. 3. The mutual induction. 
The following is an account of a test which was made one night at 
full load :— 

The observations which were taken simultaneously for each 
feeder were :—1. The current. 2. The voltage between the feeder 
and neutral where leaving the station. 3. The voltage on the 
mains at the end of the feeders, between the neutral and the feeder 
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in question, this being taken by the pressure cable. 4. The 
geometrical drop in the feeder iteelf, on the assumption that the 
neutral wire was at the same potential at all points. This was 
taken by using a 1:1 transformer on voltage No. 2 and by 
connecting the secondary of the transformer in opposition to voltage 
No. 3. Inthe tables the following quantities are recorded :— 
1. Current. 2. Calculated CR drop. 3. Calculated geometrical 
drop. 4. Observed geometrical drop. 5. Algebraic drop in the 
feeder (by calculation). 6. Algebraic drop in the feeder (from 
observations). Hereafter the algebraic drop will be called simply 
the drop. No. 3 and No. 5 are calculated on the assumption that 
there was no mutual induction, and that the three wires of one set 
of feeders were carrying currents equal to that of the feeder in 

uestion, and were on an equilateral triangle, 18in. between centres. 

hese assumptions, of course, are not true, but if the effects of 
inductance were all taken into account, the problem would be 
extremely complicated. No. 5 is calculated first on the assumption 
of a power factor of unity, and then assuming it to be 0:98 at the 
mains. From the figures in the tables it is hard to draw any 
definite conclusions, except that the balancing and the self and 
mutual inductance were responsible for most of the trouble. The 
small size of the mains also had a great deal to do with the case, as 
the feeders were not properly held together. 

Changing the arrangement of the wires on the pole on leaving 
the station had some effect on the results, but did not improve 
matters much, merely changiug the trouble around. However, by 
spiraling the feeders, arranging them so as to be mutually non- 
inductive, regulation was made easier even though the loads did not 
balance. Next the size of the mains was increased, so that the 
feeders were tied together with No. 0000 or No. 00 wire. This 
was a great improvement, and although the regulators were rewound 
30 as to give twice the ampere capacity, and hence only half the 
voltage range, still with a total output of 1,000 amperes per leg, 
the board was easy to handle. Proper balancing was also a decided 
improvement. Before any changes were made in the system, it 
was necessary to pull out some of the feeder switches, even at full 
load to prevent the voltage from running too high. Owing to 
the small mains, this caused violent flickering in the lights. 
In one instance, an indicating wattmeter placed on one of the 
feeders showed that more power went into the mains than left the 
station. "There was a current of about 100 amperes tlowing in the 
feeder at the time. This result was probably in part caused bys 
rise in the neutral wire at the end of the line, due to unbalancing. 
The necessity of spiraling the wires on a pole to avoid mutual 
induction and also unequal self-inductance of the feeders, depends 
on circumstances, and increases with the following quantities, all 
other things remaining the same :—1. Frequency. 2. Increased 
C.R. drop. 3. Decreased distance apart of different sets of 
feeders, and increased distance apart of the wires of one set. 4. 
Decreased power factor at the mains. 5. (For a given C.R. drop), 
with insreased size of wires. It is often possible to do a good deal 
of useless work by putting spirals in the lines when unnecessary. 
The more such work can be avoided the greater the simplicity of the 
system. 

For a system of this sort to give the best service it is importact 
that the drop in the lines for a given current shall be as low as 
possible, so that the voltage may be steady, and the switchboard 
not require too much attention. To see the bearing of the different 
factors on the problem it is best to take a special case. Suppose 
one set of feeders of No. 0000 wire arranged on an equilateral 
triangle, or arranged in a straight line, and spiraled so as to be 
equivalent to being on the same triangle. Suppose they are not 
affected by induction from other wires, and suppose the losd 
balanced. Let 100 volts on each leg of the star be delivered to 
the mains, and let the C R drop be 10 volts on each wire. Suppose 
the plant is run at 60 cycles. Table I. shows what results will bə 
obtained under these conditions :— 


Table I.—Drop and Lag for Different Line Dispositions. 
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The effect of not spiraling the three feeders of one set, but 
leaving them equi-distant, on a straight line, is to cause unequal 
drops in them, and provided the station voltages are such as to 
deliver to the mains an equilateral voltage triangle with the neutral 
at the centre, and provided also the three currents when delivered 
are equal and have the same lag angle, then if there is no drop in 
the neutral, the three voltages forming the **star " at the station, 
will not only be unequal, but also will ditfer from each other by 
angles other than 120deg. In other words, it will be impossible to 
deliver to a balanced load on the mains, an equilateral triangle of 
voltages, with the neutral at the centre, if the voltages from the lega 
of the star to the neutral, where the wires leave the station, are 
120deg. apart. To show the effect of such an arrangement, 
Tables II. and III. were obtained graphically, by supposing the 
same conditions as in the Table I. except that the wires are in a 
straight line, and not spiraled—the wires furthest apart being twice 
the distance, as given below. Also the neutral at the mains is 
supposed to be at the centre of the equilateral triangle of voltages 
delivered to the mains. In these tables, the D leg is supposed to 
be the centre wire, and the order of rotation to be AC B, at the 
generators. In the cases considered, the lag recorded is the total 
lag of the current behind voltage at the station. The difference in 
the lags of the different feeders for any one case is seen in the 
instances considered, to be small, but there is quite a difference in 
the drops of the different feeders, showing practically what voltages 
would have to be given to the feeders by the regulators. 


The main points to be watched, for the successful operation of such 
a plant as the one described, are as follows :—1. The mains should be 
large, so as to tie the feeders together properly. 2. Arrange the 
feeders so as to avoid mutual induction. 3. Avoid unequal self- 
inductance (where such is apt to be of any importance) by proper 
arrangement of feeders. 4. The power factor of the load should be 
as high as possible. It will sometimes pay to put loads with low 
power factors, which do not go off at full load, on the high-tension 
system. The same thing applies to large loads which it is 
impossible to balance, which may go on or otf suddenly. This can 
often be conveniently arranged, as the primary wires of the high- 
tension often run through the low-tension district. 5. A good 
balance should be obtained. 6. The rezulators should have ample 
range to allow for any unbalancing which may occur. 


It is evident that the nearer together the feeders of a set are 
placed, the less will be the volts drop in the same ; consequently, to 
give the best results, the feeders sliould be arranged in a cable. 
When the wires are strung on poles, a good way to get rid of 
mutual induction is to place the feeders of one set as near together 
as possible, and to place the different sets as far apart as possible. 
Then put two spirals in each set of feeders ; that is to say, one 
complete revolution, spiraling the adjacent feeders in opposite 
directions. While this may not wholly overcome the mutual 
induction, it will do so to a great extent, and it will overcome 
any effect of unequal self-inductance, provided the load ia balanced. 
With the wires of a set lft. apart, as ordinarily arranged, a 
comprehensive system of spiraling will involve chopping some of 
the feeders up into very short lengths, and is consequently very 
undesirable if 1t can be avoided. 

A comparison of the four-wire alternating system with the direct- 
current Edison three-wire system brings out the following points : 
Good balance and large mains are of more importance with the 
alternating system, which is likewise harder to balance, as the load 
must be divided into three parts instead of into two. All troubles 
from inductance and low power factor are avoided with direct-cur- 
rent. Allowing for a high power factor, such as would probably be 
obtained with an incandescent load, the efliciency of the two systems 
would be about the same. However, the voltage drop is greater 
in the alternating, thus requiring more attention to the switch- 
board. Still the regulators of the alternating offer a means of 
more yradual and simple adjustment than can be attained with direct- 
current. If the current delivered to a sub-station is alternating, as 
would probably be the case, then for the direct-current system, it 
would be necessary to install rotary convertors, iu addition to the 
other apparatus. Besides the first cost, there would be the additional 
loss of power in the rotaries, as well as the cost of operation and 
repairs. The use of storage batteries is naturally in favour of the 
direct-current. 

To compare the four-wire low-tension system, with a trans- 
former distribution, suppose current delivered to a sub-station at 
such a tension that it necessitated sub-station transformers for any 
distributing system. In that event, equal sub-station transformers 
would have to be bought for any sort of distribution. In general, 
it will be necessary to have a high-tension system for the outlying 
districts, so that installing a low-tension system involves splitting 
the service up, which is usually not desirable. It also involves 
several panels of switchboard, as well as instrumenta and regula- 
tors. Besides these, the largest expense is the copper for the 
feeders and pressure cables ; also there is the attendance necessary 
to regulate the pressure. It the load does not change too suddenly, 
good regulation is possible. The low tension saves all line trans- 
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formers, and it also has this advantage of making & unit of that 
part of the system. The full load efticiency will usually be in 
favour of the transformer distribution, which also has the advan- 
tage that so good a balance is unnecessary, and that a sudden 
change of a large load, even if it be on one leg, will not affect the 
voltage as much as in the other system. A load with a low 
power factor, such as motors or alternating arc lamps, does not 
make nearly so much difterence with the transformer system, since 
the primary volts loss is very small in comparison with the low- 


tension system. 
Table IV.— Record of Tests. 
Leg. C|B AIC A 


Amperes . 90 50 80 83 110 90 | 
80 op esses 15 83, 1353| 112. 14 | 11 
al. geom. drop.. 35 |19 51 | 26 35 27 
No. 1 Obs. geom. drop ... 56 27 43 | 165, 47 , 31:5 No. 2. 
Cal. drop P.F. 100 19 10 16 | 15 18 145 
Obs. drop . 30 .. 29 9 35 135 
Leg. B A B CG A 
Amperes 85 121 104 80 80 68 | 
C.R. drop «ess DM n | — 5 86 73 
: al. geom. drop E 
N^ ó Obs, geom. drop .. 16 | 255| 35 28 125 195 N. 4 
Cal. drop. P. F. 100 .. e |o 10 10 8 
Obs. drop ............ 8 | 12 28 8 7 9 | 
Leg. | C| B A C A B 
Amperes ............ 97 80 90 75 93 90 ` 
CR drop veo 143 118 133 96 119 115! 
No, 5, Cal. geom. drop. 34 28 31 25 28 27 No 6 
Obs. geom. drop .. 295 27 41 15 325 305 
Cal. drop. P. F. 1:00. 185 15 165.12 15 | 146) 
! Obs. drop 27 | 6 30 | 7 27 16 | 
Leg. o C B À 
AD 2l oiei na a 35 121 105 
No. 7 Obs. geom. drop . 15 27˙5 29 
ener see ER ket neri eem | 6 13 6°6 


— — — — — ——M — — — - — 


In the following test taken some weeks later the arrangement of 
wires on the pole where leaving the station, was altered, as 
indicated in the table : -- 

Table V.— Record of Tests. 


mS — —— — j — — —— — 


Leg. EOD 8-1 E oco BE A 
: — | MÀ — — 
Amperes . . eese 100 55 84 95 140 125 
C. R. drop 10.7 92 14 12˙2 18 16 
Cal. geom. drop...... 4022 32 29 43 38 
No. 1. | Obs. geom. drop. 4L | 31 41 27 82 , 48 ! No. 2. 
Cal. drop P. F. 1.00 21 11 17 15 | 23 | 20 
Cal. drop P.F.008 27 14 22 20 29 25 
Obs. drop 50 4 255 5 35 35 | 
Leg. A Cc B AIC B 
Aimpores e 110 104 114 112 102 80 | 
CQ. R. drop. uos M ove viis 122 111 88 
Cal. geom. drop. . . Sie, fas 26 | 25 21 
No. 5. Obs. geom. drop...... 3537 24 32 | ó2 ' 21 52 Fo. 4 
Cal. drop P. F. 1:00 di we * x 15 a4 10 
Cal. drop P. F. 0°08 | ... e — | 19 18 | 14 ! 
Obs. drop. 235 15 195, 24 55, 55 
| Leg. F C 
Amperes . ͥ | 78 | 95 ! 80 125 | 07 90 
C. R. drop . . . 116 141, 119. 156 137 115 
Cal. geom. drop. 27 35 23 57 52 27 
No. 5. Obs. geom. drop.. 50 45 | 20 46 51 27 No. 6. 
Cal. drop P. F. 1:00 14 18 15 19 17 14 
Cual. drop P. F. 008. | 18 | 23 19 | 25 | 22 185 
| Obs. drop 3 | 265 145 28˙5 24 45 
Leg. C | B | A 
C] ets Pep DM eS 102 135 110 
Obs. geom. drop ......... fancied, st ds 21 39 | 28 
r eoa eut ede Cri eb oda | 1 | 24 22 


In many cases it is doubtful whether a low tension four-wire 
system will pay, transformers usually being preferable, for the 
reasons given above. Should high voltage lamps improve in 
efficiency, and the wiring in the houses be good enough to use 230 
volt lamps, so that a low tension at 400 volts between the legs of 
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the star could be used, then this system would have a large 
field opened up to it. f 

Feeders No. 3 and No. 7 were tied together about 1,200ft. from 
the station, hence the drops in them cannot be figured. Feeders 
No. 2 had larger boosters than those of the other feeders. Later, 
the same evening that these last tests were made, the amperes on 
No. 2 had fallen to the following values: C=90 ; B=105; A=120; 
and the drops in the lines were: C=4 volts ; B=17 volts; A —35 
volts. The voltage delivered to the mains was 120 volts from the 
neutral to each of the legs. The wires were not spiraled in either 
of these tests. 


ELECTROLYSIS AND ELECTRO-CHEMISTRY.* 


The conductivity of a number of salts in very dilute aqueous 
solution at the freezing point of water has been determined by Mr. 
Whetham, while Mr. Griffiths has concurrently made observations 
of the freezing point for corresponding solutions. The observations 
of conductivity extend to solutions of sulphuric acid, potassium 
chloride, sodium chloride, barium chloride, copper sulphate, potas- 


sium permanganate, potassium bichromate, and potassium ferri- | 


cyanide, The range of dilution is, speaking generally, from 
below the hundred-thousandth to about the twentieth part 
of a gram equivalent per thousand grams of solution. The 
water used was specially distilled three times, and finally 
from a platinum still, and collected in platinum vessels. Its 
approximate conductivity was about 1'1 x 10-15 at 18°C. in C.G.S. 
units. The best water obtained by Kohlrausch by distillation in 
vacuo had a conductivity of 0'2 x 10 in the same units at the same 
temperature. The results obtained this year, while confirming those 
described at the last meeting of the Association for solution of 
moderate concentrations, show differences when great dilutions are 
reached, but the constancy of the present measurements shows that 
the water now used is good enough to enable trustworthy values to 
be obtained even at the lowest limits of dilution above mentioned. 
Mr. Griffiths has remodelled his apparatus for determination of 
freezing points, and is now able to carry the measurements of temper- 
ature to a higher degree of accuracy than hitherto. As soon as the 
observations are completed it is intended to publish the results of 
both investigations together. No further progress has been made 
with the rest of the Report. 


ANDREWS' *INTERCOMMUNICATION " OFFICE 
TELEPHONES. 


When intercommunication is desired between a number of tele- 
phone instruments in different offices of the same building, either a 


Ftc. 2. Fic. 3. 


small exchange must be put in, usually taking the form of a switch- 
board under the control of the hall-porter, or an “ intercommuni- 
cation" system must be provided. In the latter case the line 
connected to each instrument is brought to every other instrument, 
and each of the offices has a switch, either on 'or adjacent to the 
telephone set, by means of which connection can be made to any 
line. To ensure privacy, however, it is necessary to add some means 


* Report of the Committee of Section A of the British Associ tion, 
consisting of Mr. W. A. Shaw (Chairman), Mr. E. H. Griffiths, Rev. T. C. 
Fitzpatrick, Mr. S. Skinner, and Mr. W. C. D. Whetham (Secretary), 
appointed to report on the Present State of our Knowledge in Electrolysis 
and Electro-chemistry. 


| to prevent a third party from connecting on to a line over which two 


others are already conversing, and for this purpose various locking 
arrangements have been devised, usually in connection with relays, 
adding considerably to the cost, and introducing some complications, 

The system which Messrs, J. D. F. Andrews and Co. are intro- 

ducing doi not include such a device, but, in place of it, the 
switching-in is so arranged that before connection is completed a 
yulsating current is transmitted to the“ wanted” line, ringing its 
ben if the owner is not using his telephone at the time, or attracting 
his attention by a buzz in the telephone if he is in communication 
with anyone else. 

The metallic circuit lines connect each instrument with every 
other instrument in the system, terminating in each case on a pair of 
flat springs of German-silver strip, A and B (Fig. I), with insulation 
I between them. These are arranged one behind the other, so that 
when the button D is pressed in, both springs are moved. Fig. 1 


Fic. 1. 


shows the arrangement diagrammatically when the press button has 
been pushed in and released, so that the connection is effected, 
Normally, B is some little distance to the right of C, and A is not 
in contact with R. As the springs are pressed in, B catches on an 
oscillating bar, C, connected to one end of the circuit in which is 
the receiver T and the secondary S of the induction coil, and at the 
same time A makes contact with R at the other end of this circuit. 
The oscillating bar C is gradually moved forward as D is being 
pushed in, and during the first part of this movement another 
spring, E, rests on it and connects the battery and bell V to the two 
lines, transmitting a pulsating current to them. When the press 
button reaches its furthest position the battery is connected directly 
across the line by the contacts R and G. As soon as D is released, 
however, spring B comes back and catches with C, leaving the tele- 
phone eircuitonly connected to line. The switch hook, being more 
or less of the ordinary construction, is not shown in the diagram, but 


Fic. 4, 


it should be mentioned that by hanging up the telephone the 
springs are automatically released, and the push is restored t» its 
initial position ready for another call. 
If desired, simultaneous communication can be obtained with 
several oftices at once, by pushing in the corresponding buttons. 
Figs. 2 and 3 show alternate forms of the instrument; and Fig. 4isa 
view with the cover removed, from which an idea can be obtained 
of the general construction. Messrs. Andrews have fitted up an 
installation of 14 of these instruments in Dartmouth House, Queen 
Anne's Gate, in which are situated, among others, the offices of 
Messrs. W. T. Glover and Co., J. S. Raworth, and Messrs. Lacey, 
Clirehugh and Sillar, and a similar set of 17 instruments has been 
put in at Messrs. Fuller’s confectionery factory at Hammersmith. 
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ELECTRICAL MACHINERY ON BOARD SHIP.* 


BY ALEXANDER SIEMENS, M. I. C. E. 


Everybody is familiar with the great advance in comfort ona board 
ship following the substitution of electric lights for candle and oil 
lights, and it is only natural that ever since the first application of 
electricity, endeavours should have been made to extend its use on 
board ship. The first part of the electric system to be developed 
was the generating plant, as it was very soon apparent that belt 
driving, otherwise universally resorted to, was not reliable enough. 
The motion of the ship affects the working of the belts, and often 
caused the same to leave the pulleys. As a first improvement, Mr. 
J. S. Raworth constructed rope pullevs for an endless rope, which 
could be stretched while running by means of a movable guide pulley. 


This rope gear, although it avoided the danger due to the belt slip- 
ping off the pulleys shared with the belt driving the serions 
isadvantage of occupying too much space, which, considering the 


limited accommodation in ship engine-roonis, was a fatal objection. 
About the same time, Brotherhood engines, running at a high speed, 
were first used coupled direct to dynamos, but their construction at 
that time was not very well understood, and the ships’ engineers 
greatly preferred double.acting engines of simple construction. To 
meet their views, and to economise space, Mr. Raworth constructed 
a friction driving gear, which has been extensively used, and merits, 
therefore, a short description. The dynamo is bolted to a cradle, 
which can rock the dynamo about an axis at right angles to the 
direction of the armature spindle, and this carries a pulley of 
compressed paper, which is driven by the flywheel of the steam 
engine, against which itis pressed by adjustable springa. The cradle 
supporting the dynamo is placed between the steam engine and the 
flywheel, so that the whole arrangement is very compact. After 
this gear had been in use for some time Mr. Charles Hall, the 
electrical engineer of the P. and O. Co., suggested driving the dynamo 
direct by a Tangyeengine at the comparatively low speed of 180. 
200 revolutions per minute. This type of generating plant has prac- 
ticallv,been adopted for all modern ships, and it may be observed, 
in passing, that direct driving is nowadays recognised, even in 
places where there is no want of space, as superior to belt driving 
for all purposes. 

In view of the contention that English practice is lagging behind 
that of other countries, it is as well to remember that at the Chicago 
Exhibition the two or three direct-driven sets were almost ridiculed 
by the Ámerican engineers, who confidently predicted that the old 
country would soon drop this practice and adopt the American 
method of belt driving. As a plant typical of the American practice 
of that time, the power plant of the Brooklyn tramways can be 
mentioned, where Corliss compound engines drove a flywheel from 
which a belt 5ft. wide drives two dynamos on the first floor of the 
building. It is needless to say that direct driving is now as much in 
use in the United States as it is here, and, in fact, everywhere. 
There can, therefore, be little doubt that the type of generating plant 
adopted on board ship has reached a stage in its development which, 
no doubt, will be improved, but will not be materially altered, 

When electricity was introduced upon Her Majesty's ships some 
inconvenience was caused by the magnetic field of the dynamos 
affecting the ship's compasses in cases where iron bulkheads happened 
to be near the dynamos and extended to the neighbourhood of the 
compasses. In order to guard against eventualities of that kind, it 
is now usual to employ ironclad dynamos on the men of war. 
For the same purpose the distribution of the electricity is in 
most cases effected by the double wire system, the flow and 
return wires being laid side by side tọ all points of utilisa- 
tion. These conductors form the most valuable part of the 
electr.c system through being easily adapted to the scanty 
accommodation on board, readily repaired without danger arisin 
from their being damaged when they are properly fitted up, an 
easily tested to ascertain that they are in working condition. Such 
qualities contributed not a little to the speedy introduction of the 
electric light, but they are still more appreciated for the distribution 
of power. The larger the ue are the more it becomes necessary 
to supplement manual labour by mechanical power, and it is a trite 
saying that modern ships are nothing but machine shops. Until 
lately it was usual to drive all this auxiliary machinery by small 
steam-engines or by hydraulic power, and this necessitated a network 
of piping all over the ship, which is difficult to arrange neatly, and 
which gives endless trouble through leakage. In addition, there 
are waste products from all the auxiliary steam-engines, and their 
dispoeal requires additional pipes and complications, All this 
incovenience is avoided by employing electric motors, and for certain 
purposes where the load on the motor does not vary much, they 

ave been generally introduced. That their use has not been more 
extended is due to the difficulties which arise from variations in the 
load on the auxiliary machinery. Taking the case of a winch used 
to warp a ship, it frequently happens that the strain on a cable 


Abe tract of a Paper read before Section G uf the British Association 
at Dover. 


increases sufficiently to stop the movement of the winch altogether, 
and this would cause the current through the electric motor to rise 
to a dangerous extent. It is impracticable to protect the motor 
by a fuse, as the interruption of the circuit through the blowing 
of the fuses would allow the strain being taken off the winch, and in 
most nautical operations it is necessary to keep the strain on There 
are two methods in use to overcome this difticulty—one is to employ 
shunt-wound motors, running continuously, and operating the 
winches, &c., through friction clutches ; and the second is to emp'oy 
special cut-outs in connection with series-wound motors, By these 
cut-outs the current through the motors is not interrupted alto- 
gether, but if the winch or other machinery is stopped so that the 
current becomes excessive, the main circuit is interrupted and a 
by-pass only left, in which sufficient resistance is inserted to allow 
only the maximum safe current to pasa. 

As an example of the first method, a steering gear and rudder 
indicator may be mentioned, which are constructed on similar lines, 
the indicator being, so to speak, a working model of the steering 
gear. A shunt-wound electric motor replaces the usual steam engine 
and turns the main shaft of the steering gear backward or forward by 
means of clutches, which are actuated by currents sent from the 
bridge. The current throngh the magnets actuating the clutches is 
interrupted automatically by the movement of the rudder-head, and 
a new impulse is wanted from the bridge before the steering gear will 
move again. For the convenience of the quartermaster, the contact- 
making apparatus on the bridge is designed in the usual shape of a 
small steering wheel, so that it does not differ externally from the 
wheel used with steam steering apparatus, On the rudder-head a 
similar contact apparatus is fixed, which controls the solenoid 
clutches of the rudder indicator on the bridge, which is, as stated 
above, a working model of the steering gear, and shows the quarter- 
master the exact position of the rudder-head. Suchan indicator has 
been in use on the ss. “ Faraday ” for some tine, und has given 
complete satisfaction, so that it is contemplated to substitute 
the corresponding electric steering gear for the present steam 
steering gear as soon as room can be found for larger generating 
plant. Here, again, appears an obstacle to the introduction of 
electric motors on board, and it can only be overcome by designing 
the engine room for the accommodation of powerful electric generat- 
ing plant. There is every indication that this requirement is now 
being fully recognised, and that in future it will be possible to 
utilise electric motors in connection with all auxiliary machinery, 
and the absence of all pipework outside the engine room and boiler 
space will greatly increase the safety and convenience of working ships. 

Sometimes it has been suggested that the main engines of a trans- 
atlantic liner should also be worked by electricity, either on the plan 
adopted by Mr. Heilmann for locomotives or by means of accumu- 
lators. Although this may seem feasible at first sight, our present 
knowledge is not sulliciently advanced to make a practical test of 
either suggestion. Marine engines are the lightest per horse-power 
that are constructed ; it would therefore not be possible to put 
smaller engines on board to generate electricity than those now used 
to drive the propellers direct. It is, therefore, self-evident that the 
Heilmann system cannot be economically applied for the main 
engines of ships. Equally impossible would it be to use accumula- 
tors for driving electric motors connected to the propeller shafts, as 
their weight would greatly exceed the capacity of the ship. This is 
easily shown by the consideration that a 6,000-ton ship, propelled by 
8,000 1. H. T., will take about 150 hours to cross the ocean, equal to 
1,200,000 horse-power hours. Fairly efficient accumulators give about 
10 watt-hours per pound of their weight, so that a horse-power hour 
can be obtained for 75lb. of accumulators. The ship in question 
would therefore have to load about 40,000 tons of accumulators for 
the trip across the Atlantic. No doubt there are further discoveries 
in store which will enable future electricians to attack the problem of 
propelling large ships electrically for long distances; for the present 
it has only been proved to be an advantage to drive electrically 
the auxiliary Mn on board ship. 


A French Electric Railway.—The Orleans Railway Co. of 
France is prolonging its main line into Paris as far as the 
Quai D'Orsay, a distance of 2-8 miles, 1:9 miles of which will be 
underground. At the Austerlitz station the steam locomotives 
will be taken off the trains, and electrical locomotives sub- 
stituted. The current will be generated as three-phase at 
5,500 volts at 25° per second. The generating station is 
situated 8-3 miles from the Quai D'Orsay. The sub stations 
at the two termini will contain rotatory converters or motor- 
generators and a large battery, which will deliver current at 
550 volts to the line. The size of the generators in the power 
station will be 1,000 kilowatts, and there will be two converters 
in each sub-station of 250 kilowatts each, making 500 revolutions 
per minute. Continuous current will also be furnished from 


other rotatory converters for the lighting of the stations. 
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CORRESPONDENCE. 


PROGRESS IN MARCONI TELEGRAPHY. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In reference to your article on wireless telegraphy 
at the British Association, it may interest your readers to 
know that the Dover demonstrations of the possibilities of 
Marconi telegraphy have yielded results of even greater 
interest than those already published. During the week 
in which the Dover Town Hall installation was in opera- 
tion, messages passed, as your renders know, at frequent 
intervals between the Maison Dieu Hall, Dover, and 
Wimereux, in France. Certain occasional signals were 
received and recorded at the Marconi station at Chelmsford 
(which was erected not long ago to correspond with one at 
Harwich), and from evidence it appeared probable that these 
had made their way from Wimereux. Mr. Marconi’s expert 
assistants have, I understand, made careful tests within 
the last few days resulting in the transmission of excellent 
signals and messages from Wimereux to Chelmsford. This 
distance is about 85 to 90 miles as the crow flies, and the 
space has been covered without any increase in the height of 
the Wimereux mast. Certainly it is remarkably interesting 
to notice the progress which Mr. Marconi has made in 
developing his apparatus and methods in 18 months. A 
year and a-half ago I witnessed with wonder and pleasure 
his experiments over a distance of 16 miles between 
Alum Bay and Bournemouth. Now without very much 
inerease in the height of the mast he is able to cover five 
times the distance. A year or two hence, at the same rate of 
progress, wireless telegraphy over 500 miles may not be an 
unfamiliar thing. At the present moment it can be established 
by Mr. Marconi's methods between Holyhead and Dublin, 
Liverpool and Douglas, Isle of Man, or Newhaven and 
Dieppe with perfect certainty of success, whenever required.— 
Yours, &c., J. A. FLEMING, 

London, Sept. 26. 


WIRELESS TELEGRAPHY. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sin: In the first of the Notes" in The Electrician of Sept. 22, 
1899, mention is made of the behaviour of the telephone in 
the neighbourhood of the apparatus used during the last few 
days at Dover, and the utility of the telephone as a receiver of 
signals in wireless telegraphy is suggested, It may be of 
interest, perhaps, to some of the readers of The Electrician to 
know that the telephone was used by me as an indicator of 
disturbances due to Hertz waves, and as a means of signalling 
over a distance of more than a mile in the spring of 1897, and 
previous to that date over a smaller distance. This is noted 
in „Wireless Telegraphy " by R. Kerr, London, 1898.— 
Yours, &c., F. J. JEnvis-Surrir. 

Oxford, Sept. 23. 


THE MAGUNNA BALLISTIC METER, 


TO THE EDITOR OF THE ELECTRICIAN, 


Sir; Your editorial note on M. Magunna's meter rather 
invites contradiction, and when you state your belief that no 
one has hitherto thought of applying the ballistic principle to 
meters, I feel bound to tell you that this application was not 
only thought of but actually carried into effect; and an 
experimental meter made some few years ago—made in 
England I am glad to add. 

Some time in 1891 Mr. Vignoles and I made a ballistic 
meter which was intended to integrate the power. It seemed 
very simple at first, but in the ordinary course of evolution it 
became highly complex and finally we gave it up in despair. 
The principal troubles, so far as I recollect them, were the 
friction of the pawl used to drive the train, and the uncertainty 
of the duration of contact. 

In your description of the Magunna meter you say the 
swing of the coil is proportional to Cdt. So it is; but the 
accuracy of the meter depends on the constancy of dt, and by 


what means M. Magunna secures a constant duration of 
contact with widely-varying swings is by no means clear.— 
Yours, &c., SYDNEY Eversnep, 

Sept. 27. 

[Mr. Evershed can hardly find fault with us for not having 
taken cognisance of a meter which he and his colleague did 
not place upon the market. His criticisms of the Magunna 
meter are the more interesting coming from on» who has 
worked on an instrument of this type himself. We notice, 
however, that in the article (translated from a French con- 
temporary) it is said that the duration of the swing is inde. 
pendent of the amplitude within fairly wide limits, so we 
must assume that M. Magunna employs smaller swings than 
did Messrs. Evershed and Vignoles.— Ep. .] 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury-court, Fleet- 


treet, London :— 
NOW READY. 

“The Electrician” Electrical Trades’ Directory and Hand- 
book for 1899.—The Second Edition of the ** Big Blue Book" for 
1899 is now ready. The volume contains the large Sheet Tables 
of Electricity Supply Stations and Electric Railways and Tramways. 
The price of the Directory and Handbook remains the same —108., 
post free 10s. 9d.; abroad, post free, 128. (United States 13s. 6d.) 


“ LABORATORY NOTES AND Forms.”—With the above title we have ready 
the New Edition of a set of 40 Elementary and Advanced Exercises for - 
use in Electrical Engineering classes. These have been prepared by 
Dr. J. A. Fleming, and will be found of great service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net; in sets of any three, Is. net; or the aet of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 5a. 6d. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or im handy portfolio, price 128. net; or bound in strong 
cloth case. price 128. 6d. net. Strong portfolios can be had, price 1s. each. 

NOW READY.—The cheaper edition of Dr. J. A. dns ** Electrica" 
Laboratory Notes and Forms." "These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to a request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Forms. 
which differ only from the higher-priced set in being printed on amaller and 
cheaper paper and with less space for tabulated records, are issued at hali 
the price of the original seb, 

DRUM ARMATURES AND COMMUIATORS," by Mr. F. Marten Weymouth, 
also ready. Price 7s. 6d. ; abroad, 88, Prospectus on application. 

"ErLgorBi0 Motiva Power,” by Albion T. Snell, contains th. 
atest information respecting the application of electric energy to mining 
and general power transmission purposes, in whioh the author has had 
much experience, Price 10s. 6d., post free; abroad, 11s. 

"ELgorRICAL TESTING FOR TELEGRAPH ENacINEERS."— By J. Elton 
Young, M.I.E.E. The scope of the book aims at furnishing a fuller treat 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 
prehension of the theory of testing as applied to electrical lines in general. 
Demy 8vo, fully illustrated. 108. 6d., post free; abroad 11s. 

Tae STUDENTS’ GUIDE TO SUBMARINE CABLE TESTIN q. — A new work 
by Messrs. H. K. O. Fisher and J. C. H. Darby, with the above title, 18 
now ready, price 6s. net; abroad, 68. 3d. This work is intended to serve 838 
guide to operators already in the telegraph service, and to those who desire 
do enter that service, The great cable companies now insist that their 
operators and probationers shall pass certain examinations in electrical 
subjects. The book is very fully illustrated. Second Edition now ready. 

s SUBMARINE OABLI-La TIN AND RrrAIIIN d.“ By H. D. Wilkinsor, 
M. I. E. E., &o., fully illustraved ; price 12s. 6d. 

"PRAGTIOAL NoTES FOR ELEOTRICAL STUDENTS."—By Messrs. A. E. 
Kennelly and H. D. Wilkinson, Price 68. 6d., post free. 

"ErBOTRO-CHEMISTRY."—By Dr. G. Gore. Third Edition Prios 3: 
post free. 

“WIRELESS TELEGRAPHY: SIGNALLING AOBOSS SPAON WITHOUT Wises 
BY ELXOrRIO Wavxs."—By Dr. O. J. Lodge, with many original illustra 
tions. Ncw and Enlarged Edition nearly read y. 

* ELECTROMAGNETIO THEORY.”—By Oliver Heaviside. Pol. I., 128. 6d: 
Vol. II., just published. 12s. 6d. 

„MAGNETIC Inpucrion IN ĪRON AND OTHER Metats,”—By Prof. J. . 
Ewing. Price 10s. 6d., post free. l 

„HE INOANDESCENT LAMP AND ITs MANUFAOTURR,"—D y Mr. Gilbert S. 
Ram.  Prioe 78. 6d., post free. 
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“Tas STRAM Enaine INDICATOR AND INDICATOR DiAGRAMS."—Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 


“ THB ART OP ELECTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 


“Tas MANUFAOTURB or ELrorRIO Licht Oarsons.” — A Practical 
Guide to the establishment of a Oarbon Manufactory. Fully llustrated, 
price lu. 6d. ; post free, 1s. 9d. 

“THE CENTENARY OF THE ELECTRIC CURRENT, 1799-1899.“ — By Dr. J. 
A. Fleming. Price, paper covers, Ix, net, post free Is. 3d.; strong cloth, 
28., post free. 

“Tuas BIBLIOGRAPHY OP X-Ray LITERATUBB AND RrsAROR, 1896-97, 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 5s., poet free. 


“ LOCALISATION OF FAuLTS IN ELmorRIO Lient Marins.”—By F. O. 
Raphael. Price 5e., post free. 

* ELECTRICAL ENGINEERING FORMULAE," a pocket-book, by Messers. W. 
Geipel and H. M. Kilgour; price 7a. 6d.; by post, 78. 9d. ; abroad, 8s. 
New Edition in the press. 

“THe ALTERNATE CuRBENT TRANSFORMER,” Vol. I.—B 

ing, M. A., D. Sc., F.R.S, New Edition. Price 12s. 
Vol. II., price 12s. 6d. post free, is also ready. 

% ELECOTBIO LAMPS AND ErzoTRIO LIGHTING,” by Prof. J. A. Fleming 
M.A., D.So., F.R.S., is handsomely bound, and full of original illustra- 
tions, designs, initials, &o. New Edition nearly ready. 

“Tum ELECTRICIAN” PRIMERS.—In Two Volumes. Vol. I., Theo 
Vol. II., Practice, Price, stout paper cover, 2s. 2d. each, post free; clot 
2«. 9d. Single Primers, 3d. each, post free. 


% MorrivB Powmg AND GEARING FOB ELSOTRICAT MAOHINSRY.”—By 
E rons Carter, O.E., M.I.E.E. Price 12s. 6d., post free; abroad 


Prof. J. A. 
d., post free. 


„TH POTENTIOMETER AND ITS ADJuNoTS”: A Universal System o 
Electrica] Measurement.—By W. O. Fisher. Fully illustrated. Price 6s. 


post free, 

* ARMATURB WINDINGS OF ETI OT RIO Maonines.”—By H. F. Parshall 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 
working treatise on d o design. Large 4to, 870 pages 140 full-page 
illustrations and 65 -page tables, 30s., post free. 


IN THE PRESS. 


% Tum ELROTBIO ARBO. - By Mrs. Ayrton. 


% Tua MANUFAOTURB oF CABBONS FOR ALL ELECTRICAL PUBPOSES."— 
By Francis Jehl. Ready in October. 


N BATTEBIES, THELR DESIGN AND MANUFACTUBE."—By E. J 
e. 


**PRIMARY BATTERIES: THEIR CONSTRUCTION AND Usz."— By W. R. 
Copper Nearly ready. 
% PRACTICAL TELEPHONY."—By Dane Sinclair and F. C. Raphael. 


“THe * ELECTRICIAN! WiREMAN's PockET-BOOK."—Edited by F. C. 
Raphael Mearly read y. 


TENDERS INVITED. 


The Glasgow Corporation require tenders for the supply and erec- 
tion of switchboards, fuel economisera, two 50-ton and one 30-ton 
electric travelling cranes, constructional steel work for the new power 
station and for the supply and laying of cables. An advertisement 
contains further particulara, and specification, &c., can be obtained 
from the general manager of the Corporation tramways (Mr. John 
Young), 88, Kentield-street, Glasgow. Tenders must be lodged with 
the town clerk (Sir J. D. Marwick), City-chambers, Glasgow, not 
later than 5 p.m. of Tuesday, Oct. 3. 

The Council of the city of Leeds require tenders for 50 electric 
tramcars. Particulars can be had from the city engineer (Mr. 
Thomas Hewson), Municipal-buildings, Leeds, or from Messrs. 
Hopkinson and Talbot, consulting engineers, 26, Victoria street, 
London, S. W. An advertisement contains further particulars, and 
tenders must be sent to the Town Clerk, Town Hall, Leeds, not 
later than noon of Oct. 18. 

The directora of the Lancashire and Yorkshire Railway invite 
tenders for stores for the twelve months ended Oct. 31, 1900. 
Amongst the:company's requirements are copper, copper tubing, iron 
castings, ironmongery, sundry tools, &c. An advertisement contains 
additional information. Further particulara and forms of tender may 
be obtained on application at the Stores Department, Osborne-street, 
Manchester, where samples may be seen from 26th inst. to Oct. 7. 
Tenders must be lodged with the secretary (Mr. R. C. Irwin), Hunts- 
bank, Manchester, not later than 10 a.m. of Monday, Oct. 9. 


Tenders will be received until 10 a.m. of Monday, Oct. 23, for the 
supply of Swedish, Norwegian or Finland red fir telegraph poles, 
to be delivered in London, and at Northumberland Dock (River 
Tyne), West Hartlepool, Hull, or Grimsby, and also for creosoting 
the poles with 10lbs. or 12lba, of creosote per cubic foot as may be 
directed. These supplies are required for the use of the General 
Post Office. Forms of tender may be obtained on application to Mr. 
Chas, E. Stuart, Controller of Stores, General Post Office, London. 
Some further particulars are given in an advertisement. 


The Salford Corporation invite tenders for 500 central and 100 
side arm or span wire steel tramway poles An advertisement 


——— ee 


contains further particulars, and tenders must be delivered to Mr. 
^ C. Evans, Town-hall, Salford, not later than 4 p.m. of Tuesday, 
ct. 17. 


The Wigan Corporation invite tenders for the supply, delivery 
and erection of feeders, mains and telephone cables, water-tube 
boilers with superheaters, stoneware conduits, steam dynamoa, 
booster, motor balances, &c., storage battery, inspection boxes, copper 
and brass castings, &c. Specifications can be obtained from the 
borough electrical engineer (Mr. H. Collings Bishop), and tenders 
must be delivered to the town cleck (Mr. J. J. Charnock) on or 
before Oct. 25. An advertisement contains further particulars. 


The Barking Town (Essex) Urban District Council invite tenders 
for the erection of (a) water-tube boilers with fittings, economiser, 
feed pump, &c., (b) pipework, (c) two 100-kilowatt steam dynamos,(d) 
main switchboard and connections, (e) motor and trailer car trucks 
and electrical equipment, (f) overhead line equipment, &c., (g) under- 
ground feeder cables, conduits, &c. "Tenders by noon, Oct. 24. 

The Rotherham Corporation invite tenders for the supply, delivery, 
and erection of :—(1) Lancashire boilers, (2) engines, dynamos 
pump. feed pipes, &c., (3) storage battery, (4) switchboard and 
poostets, (6) feeders, mains, arc light leads and roadwork. Tenders 
to town clerk (Mr. H. H. hickmott) by Oct. 9. 


The Bray District Council will, at their meeting on Monday, 
2nd prox., consider tenders for supplies required at the electric light 
works for twelve months, including cables, carbous, &e. Specifi- 
cation from the clerk (Mr. P. MacDonnell). 


The Swansea Corporation invite tenders for the supply of (a) 
medium speed vertical engines and (b) continuous current generators, 
booster and balancer. Tenders to town clerk (Mr. Jno. Thomas), 
Guildhall, Swansea, before noon of Oct. 9. 


The Birkenhead Corporation require tenders for erection of tram- 
way generating station, and for supply and delivery of steel rails, 
fish plates, sole plates, tie bars and bolts. Tenders to Towa Clerk by 
Oct. 10. 


The Huddersfield Corporation invite tenders for the supply, delivery 
and erection of five Lancashire boilers at their electric lighting 
station. Tenders to town clerk (Mr. F. C. Lloyd) by Monday, Oct. 2. 


The Manchester Improvement committee invite tenders for a 
passenger elevator (electric or hydraulic) for the Vietoria-buildings. 
Tenders to Chairman by Oct. 11. 


The Glasgow Corporation also invite tenders for reconstructing 
tramways. Tenders to Sir J. D. Marwick by 5 p.m. Oct. 10th. 


The French Post and Telegraph authorities require tenders for a 
quantity of telephone cable (single conductor), and also insulated 
telephone wire. Particulars from and tenders to le Sous-Secretariat 
d'Etat des Postes et Telégraphes, 103, Rue de Grenelle, Paria, by 
Oct. 10. 

The Spanish Ministry of Public Works, Madrid, require tendera 
for the construction and working of an electric tramway in Cadiz. 
Particulars from the Ministry. 


TENDERS RECEIVED AND ACCEPTED. 


The Devonport and Distriet Tramway Co. have accepted the 
tender of Robert W. Blackwell and Co. for the overhead construction 
of about 44 miles of tramway. Six tenders were submitted. The 
contract for the construction of the permanent way has been let to 
Mr. A. Faulks. Twelve offers were received for this part of the work. 


The Battersea (London) Vestry have accepted the tender of the 
Edison and Swan Co. for supplying a switchboard and boosters at 
their electricity generating station for £3,588, 


The Ventnor Council have accepted the tender of the Ventnor 
Electric Light and Power Co. to light the district electrically. The 
company will supply current to 24 arc lamps at £15 each per annum, 
(or a total of £360) and to about 102 incandescents at £2. 103. each per 
annum, equal to £255, making an annual total of £615. The 
company's original scheme was for 32 arcs, and the total cost was 
£107. 108. 

Tle following tenders have been accepted by the Hammersmith 
(London) Vestry :— 

Messrs. S. Z. de Ferranti (Limited), main switchboard, £1,180. (Messrs. 
Cowans' tender was £1,420.) 

John Spencer (Limited), steam pipes, valves, &c., at schedule prices, but 
estimated at £700. 

Rosser and Russell, cast-iron exhaust pipes, at schedule prices, but 
estimated at £200. 

Babcock and Wilcox, for brickwork for boiler, £580. 

Martin Wells and Co., for concrete foundations, £165, 

The Barnsley Town Council have 5 the tender of Messrs. 
Venner and Co, for the supply of Hookham meters, at £5. 2a. 6d. 
each. The tender of the Reason Manufacturing Co. was also : 
accepted for the supply of Wright demand indicators, as follows :— 
5, 10 and 15 ampere indicators, £1. 118. 6d. each ; 25 and 35 ampere, 
£2. 2s. each; 50 ampere, £2. 12s. 6d. each; 75 ampere, £3. 3s. 
each; 100 ampere, £3. 135. 6d. each; 150 ampere, £4. 14s. 6d. each; 
and 200 ampere indicators, £5. 153, 6d. each. It was stated that the 


818 


tender of Messrs. Ferranti was 2s. 6d. less than that of Messrs. 
Venner and Co., but the former guaranteed to keep the meters in 
order for 7s. 6d, per year for seven years, while the latter firm 
guaranteed to keep them in order for 10 years at 2s. per year. 

The Lancaster Town Council have accepted the tender of Messrs. 
Mather and Platt for the supply and erection of a balancer at the 
electricity works at £350, mal a switchboard at £65. 


APPOINTMENTS VACANT AND FILLED. 


The Corporation of Newcastle-upon-Tyne are prepared to receive 
applications for the appointment of a resident electrical engineer, to 
act under a chief engineer, in the construction of the new electric 
tramways in Neweastle. Salary £500 per annum. Duties commence 
March 1 next. Particulars of the duties can be obtained of Mr. 
Charles Hopkinson, 26, Victoria-street, London, S.W., and 29, 
Princess-street, Manchester, or from Mr. Hill Motum, town clerk, 
Town Hall, Newcastle-upon-Tyne. Some further particulars of the 
appointment are given in an advertisement, and applications must be 
sent in not later than Oct. 17. 

The Urban District Council of Barking Town, Essex, is prepared 
to receive applications for the appointment of a resident electrical 
engineer to take charge, under the consulting engineer, of their elec- 
tric lighting station. Commencing salary £150 per annum. Other 
vacant appointments for this station are : Switchboard attendant, 
salary £78 per annum ; and engine driver and stoker. Some further 
pu are given in an advertisement, and applications have to 

e sent in to the Chairman of the Lighting committee not later than 
Monday, Oct. 9. Mr. E. H. Lister, Public Oftices, Barking, Essex, is 
clerk to the Council. 

The Council of the County Borough of West Ham invite applica- 
tions for the post of junior assistant lecturer in engineering at a 
commencing salary of £120 per annum. An advertisement else- 
where announces that the time for sending in applications to Mr. 
Fred. E. Hilleary, town clerk, Town Hall, West Ham, E., has been 
extended to Oct. 7. 

The governors of the Woolwich Polytechnic invite applications for 
the appointment of principal. Further particulars are given in an 
advertisement, and applications must be sent in to the clerk (Mr. A. 
J. Naylor), not later than 10 a.m. of October 16. 


An instructor in electrical engineering design andcalculations and 
a junior technical assistant to assist in the general work of the elec- 
trical engineering department are required at the N „ 
Institute, Clerkenwell, E. C. Further particulars may be had on 
application at the office of the Institute, or from the principal (Dr. R. 
Mulineux Walmsley). See advertisement. 


An experienced tramway assistant engineer is required by the 
Salford Corporation to superintend the construction of electric tram- 
ways. Particulars can be obtained from the Borough Engineer, 
Town Hall, Salford, on or before Oct. 15. See advertisement. 


The Carlisle Corporation require a switchboard attendant for their 
electricity supply department. An advertisement contains further 
particulars, and applications must be sent to the City electrical 
engineer (Mr. C. D. Burnet) by Monday, Oct. 2. 

An engineering draughtsman, with experience in design of tram- 
way power stations, is required at Nottingham. Salary £150 per 
annum. Applications to City Engineer by Oct. 9. 


Mr. E. E. Hoadley, at present resident engineer to the Barking 
District Council, bas been appointed locum tenens during twelve 
months' leave of absence of the Worcester city electrical engineer 
(Mr. C. J. Sutherland). Previous to his appointment at Barking 
Mr. Hoadley was chief assistant for about 18 months at Worcester, 
and he has also held appointments at the Islington (London) and 
Eastbourne stations. 


Mr. Bazzard has been appointed assistant engineer of the Bristol 
electricity works vice Mr. Weston, resigned. 


A large number of applications were, we understood, received for 
the pe of electrician-in-charge at Folkestone, but no selection has 
yet been made. 


Mr. E. T. Williams, of Manchester, has been appointed an assistant 
engineer at King's Lynn. i; 


BUSINESS NOTICES. 
Messrs. Shelby and Co., oil filter makers, &c., are removing on the 
29th inst., to 66, Leonard-street, Finsbury, London, E.C. 


The firm of Meysenburg and Badt, electrical: engineers, &c., 
Monadnock Block, Chicago, III., has been changed to the Badt-Goltz 
Engineering Co. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A receiving order has been made against F. J. W. Adams (tradin 
in partnership with C. M. Downie as Downie and Adams, electric] 
engineers) lately carrying on business at 24, Newman-street, 
Oxford-street, but whose present address the petitioning creditors are 
unable to ascertain. The first meeting of creditors will take place on 
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Oct. 3, and the public examination on Nov. 8, both at Bankruptcy 
Buildings, London, W.C. 


Frederick George Robinson, electrical engineer and manufacturing 
electrician (trading as the Strand Electric Co.), Canning-chambers, 
9, Strand-street, and residing at 8, Abbey-road, Anfield, has executed 
a deed of arrangement. The liabilities are returned at £525. 15s. 4d., 
and the assets £565. Is. 7d. Mr. W. F. Terry, 41, North John.street, 
Liverpool, is trustee. The creditors include :— 


T. Broughto n £105 | W. T. Glover and Co. . £31 
J. and T. H. Davies 65 | J. and F. Hatton .................. 30 
J. E. Robinson 38 | India Rubbber Co. ..... ......... 15 
Edison-Swan Co. .................. 51 | Meehan and Sons ................ . 14 


In consequence of the purchase of the undertaking of the Kelvin- 
side Electricity Co. (Limited) by the Glasgow Corporation, the 
company is to be wound up voluntarily. Mr. R. Paterson, C. A., 
Glasgow, is liquidator. 

It has been decided to wind up the Western Counties Electric 
Light and Power Svndicate (L'mited) voluntarily for the purpose 
of reconstruction. Mr. H. Dyer, Bank-chambers, Corn-street, 
Bristol, has been appointed liquidator, with authority to consent to 
the registration of à new company, to be styled the Keynslam 
Electric Light and Power Co. (Limited). 


At a meeting of creditors of John Cowley (trading as John Cowley 
and Co.), electrical engineer, &c., Tower-buildings, Liverpool, on 
Monday, a statement of affairs was submitted. It was stated that 
the debtor was in bad health, and an offer was made on behalf of his 
family of 10s. in the £, which, after some discussion, was agreed to. 


Works for Sale.—The Manor Mill Engineering Works and 
Foundry, Hillfield, Belfast. are for sale. The works are well 
situated. The driving is by water power, supplemented when 
necessary by ges engines. "There is also an independent electric 
lighting plant. An advertisement contains additional information, 
and further particulars can be obtained from Mrs. Butler at the 
above address. 


Motor Vehicles. —Messrs. Julius Harvey and Co. have just issued 
a new list of electric, steam and oil-driven vehicles, which are supplied 
by the firm who are motor contractors to H.M. Government. 


Artificial Illumination by Enclosed Arc Lamps.— Pamphlet 
No. 41, for September, issued by the British Thomson-Houston Co, 
illustrates a number of window displays of lace, pictures and 
furniture, illuminated by means of enclosed electric arc lamps, The 
photographs are, of course, taken at night, and show in a particularl 
attractive manner the value of enclosed arc lamps in connection wit 
this important subject. The illustration on page 2 of the circular is 
a fine view of the weaving-room in a cotton mill. 


Electric Tramway Statistics.— We have received from the 
British Schuckert Electric Co., Clun House, Surrey-street, London, 
W. C., a list of the electric tramways in various cities and towns of 
Europe constructed or equipped by the well-known firm of Schuckert 
and Co., of Nuremburg. The figures show that the total lines working 
or under construction on January Ist last represented 56 lines, of 
a length of 476 miles, and 1,121 motor cars. Copies of this list can 
be obtained on application. 


Education by Correspondence — The Electrical Engineer 
Institute of Correspondence Instruction has sent us the third edition 
of its catalogue pamphlet, setting forth the uses and advantages 
afforded by its lessons by correspondence, and giving a list and full 
synopsis of the subjects taught. The pamphlet also includes some 
finely executed portraits of 5 past and present electrical 
scientists and engineers. A list of some of the prominent men who 
have prepared Pope on the various subjects shows that a student of 
the Institute should have no fears as to the accuracy of the instruc- 
tion offered him. The method employed is briefly as follows :— 
Students are invited to enrol, and are promised individual attention 
whether they can only just read and write or desire to follow a 
senior course of instruction in a special branch of electrical 
engineering. ‘Instruction Papers” and “ Question Papers 
are sent out to the student, who is expected to study the 
former, answer the latter and send his answers in to the 
Institute. In due course he receives his answer back, corrected in 
red ink, together with a second instruction paper and question 
paper, if his answers are good enough. A sheet of criticisms and 
suggestions is attached to the work when it is returned, and if he 
has not done well enough he is requested to review the questions in 
which he has failed before the second sheets are sent him. This process 
is repeated until the student has finished his course. No particular 
time is specified for the papers to be returned, and the student only 
pays the same sum for the course however it is prolonged. The 
student is also furnished with a series of “information blanks,” 
which he makes use of should he desire further information on auy 
point. There are, no doubt, many who will prefer this ''free and 
easy " method of learning to oral and practical instruction in schools. 
Although it cannot replace the schooling which is needed by an 
electrical engineer, it may yet often be useful in supplementing it, 
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and occasionally take the place of night schools for pupils aud 
apprentices, To those in other businesses and professions, who 
desire a knowledge of electrical engineering, methods and technica, 
education by correspondence may be recommended. Mr. Joseph 
Wetzler, M. E., E. E., is president of the Institute, and Mr. T. C. 
Martin, editor of the Electrical World and Engineer, is vice-president. 
Both gentlemen are well known in the electrical engineering 
profession. The main otlice of the Institute is 120-122, Liberty- 
street, New York, and copies of the pamphlet will be sent post free 
on request. 


McNeill's Mining and General Telegraphic Code.— We have 
received from Messrs. Whitehead, Morris and Co., of 9, Fenchurch- 
street, London, E.C., a copy of the * Terminal Index" to Bedford 
McNeill's Mining and General Telegraph Code. In connection with 
code word telegraphy, so long as the termination only of a word is 
affected, no great loss of time is caused owing to the alphabetical 
arrangement of the code itself, but when the commencement of a 
cypher word is incorrectly transmitted much loss of time and 
inconvenience results. Hitherto no book has been published which 
will help the receiver of a message to himself correct a mutilated 
word. In some cases the mutilation is but slight, and if a list of 
words were available and so arranged that a clue could be obtained 
to what the sender of the message intended to be transmitted time 
would be saved and the trouble of repetition would be avoided. 
This point illustrates the value of the “ Terminal Index " now issued, 
and should secure for it a ready welcome amongst code cypher users, 
as by its aid, together with either a little discrimination of the Morse 
signals involved or a consideration of the context of the message 
already translated, the actual cvpher word originally sent can readily 
be found. 


Ice.—In view of the increasing importance of the refrigerating, 
cold storage and ice industries, it has been resolved to form a British 
Ice Association, mainly to facilitate the interchange of ideas 
respecting improvements in producing cold, and the application 
thereof, and to publish information regarding these subjects. The 
scheme, we understand, receives strong support, and it is probable 
that some of our readers may be interested in joining such an asso- 
ciation, The hon. sec. is the editor of Cold Storage,” 19, Ludgate- 
hill, London, E C. 


Rheostats and Circuit Breakers.—A catalogue of the principal 
types of rheostats and circuit breakers manufactured by the Ward 
Leonard Electric Co., of Bronxville, New York, consists of over 40 

ges containing nothing but illustrations and extremely brief 

escriptions of these appliances, of which the above-mentioned 
company has alwaya made a speciality. 


Ediswan Catalogue—Section 5 of the Ediswan catalogue, dealing 
with wires, cables, wiremen’s tools and sundries is just issued. 


Exports of Electrical Apparatus and Material.— The followin 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including 80 and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Sept. 20 to Sept. 26 
with the ports of destination :— : 

Argentina—Buenos Ayres, £295 (telegraph material). Australasia — 
Adelaide, £658 (telegraph material) ; Launceston, £117 ; Melbourne, £582 
(including £514 telegraph cable); Rockhampton, £42 ; Sydney, £1,194 
(including £197 telegraph material): Wellington, £868. Belyium— 
Antwerp, £246. Brasil Rio Janeiro, £35,512 (telegraph material). 
Canada—Montreal, £48. Ccylon—Colombo, £179. Eyypt - Port Said, 
£318. India—Calcutta, £1,047 (including £112 telegraph material); 
Madras, £200. Japun—Yokohama, £78. Madeira, £245. Multa, £37. 
Norway—Christiania, £196 (telegraph wire). South Africa—Cape Town, 
£135; Durban, £546; East London, £111; Port Elizabeth, £528. 
Siceden — Gothenburg, £29 (telegraph wire); Stockholm, £100 (telegraph 
wire). West Indics—Jamaica, £78 (telegraph wire); Trinidad, £45. 
Total £11,232, against £4,309 in the corresponding week last year (Sept. 
21 to Sept. 27). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 
Adelaide (South Australia).— The directors of the local 


Tramways Co. are considering proposals from the Westinghouse 
Electric Co. for the purchase of their tramway undertaking for 
£14,500 (representing £6. 5s. per share), and for the conversion of 
the tramways into electric lines. 


Barbadoes.—Imported machinery for the generation and distri- 
bution of electricity is, under the new Customs tariff of Barbadoes, 
admitted free of duty. 


Birkenhead.—An inquiry was held here last week into the 
application of the Corporation to borrow £5,000 for providing the 
townships of Bidston-cum-Ford and Noctorum with a system of 
electricity supply. The town clerk (Mr. A. Gill) and the borough 
electrical engineer (Mr. W. Bates) appeared in support of the 
application. There was no opposition. 


Bosnia.—The extensive chemical works of the Elektricitäts 
Aktiengesellschaft at Jaice has recently obtained from the Austro- 
Hungarian Government the exclusive right to employ the water 
power of the Sliva waterfall for generating power for driving the 
extensive calcium carbide works erected by the company. It is said 
that 30,000 H. p. is available, and can be utilised without detriment 
to the beauty of this famous fall. At present about 10,000 H.P. is 
utilised in the generation of electric current, which is employed as 
the motive power throughout the chemical works owned by the 
company. These works are said to be the largest calcium carbide 
works in Europe. 


Buenos Ayres.—It is stated that the City Council will shortly 
annul the clause in the electric tramway concessions making street 
lighting obligatory, and will instead impose a tax. 


Burton-on-Trent.—The Corporation notify that “the system of 
electricity supply originally adopted and approved by the Board of 
Trade orf Sept. 17, 1892, has been revoked, and that the system 
henceforth to be adopted is that of the high-pressure alternating- 
eurrent supplv to converting stations, from ick a low-pressure 
supply at constant pressure is given to consumers and public lamps, 
and the present cables, insulated with vulcanised indiarubber, are to 
be replaced by concentric cables and insulated with paper and drawn 
into iron pipes, subject to the conditions and regulations prescribed 
by the Board of Trade.” 


Charge for Electric Energy at Manchester.—A circular has 


just been issued to consumers of electric current in Manchester by 


Mr. C. H. Wordingham, the city electrical engineer, setting out the 
system of charging, and giving tabulated examples of the working of 
the system. The charges are as follow :—(1) 5d. per unit consumed, 
with a minimum charge of 8s. 4d. per quarter. (2) A fixed 
charge of £7 per annum per kilowatt of maximum demand, plus 
14d. per unit consumed. This method of charge works out to a 
sliding scale, whereby the price per unit diminishes as the number 
of hours of user per annum increases. (Table A in the circular 
shows the number of hours which a consumer must burn his lamps 
in order to obtain current at a certain rate, and Table B shows the 
average price per unit when certain hours of burning are reached.) 
For motive power two special rates are in use :—(a) The first relates 
to consumers who guarantee to use their maximum demand for not 
less than 48 hours per week. To these consumers the fixed charge 
is remitted entirely, and they are charged only a 14d. per unit 
consumed. (b) The second rate applies to consumers who use their 
motors for less than 48 hours per week. "These consumers have tle 
option of paying either by the fixed cliarge method or at the rate of 
2$d. per unit consumed, without any fixed charge. 


Church Lighting.— At a meeting of the Liverpool Consistorv 
Court, on Tuesday, under the presidency of Chancellor Espin, the 
subject of electric lighting in churches was introduced as being a 
matter of interest to the clergy of the diocese. Archdeacon Madden 
ssid that during recent years the lightiog of their churches had 
changed, the electric light was being introduced, and this practice 
would, doubtless, largely increase in the future. There were already 
a dozen of the churches in the diocese of Liverpool where the electric 
light had been installed. "The question which he asked the court to 
decide was whether a faculty was necessary for substituting electric 
light for gas. He pointed out that the brackets which were formerly 
used for gas were the same as are now used for the electric light. 
Chancellor Espin replied that bv the Act of 1874 it was distinctly 
prescribed that no alterations whatever of a permanent character 
could be made in a church without a faculty. Although the substi- 
tution of electric for gas lighting might seem a small matter, vet it 
was a permanent alteration, and it this change were permitted without 
ecclesiastical authority a precedent would be estab:ished, which 
might be made to apply to other alterations. It must be remem- 
bered that the installation of the electric light was likely to entail 
expense, and this expense fell upon the parish, and anv ill-disposed 

erson might haul the incumbent before the Chancellor, who would 

ave no option but to decide that the law had been broken. He 
suggested that, as electric light installations and other alterations 
often synchronised, the former sliould be mentioned in the faculty. 


Cork.— For some time past some of the streets in this city have 
been lighted electrically, and recently the city engineer (Mr. H. A. 
Cutler) prepared a report for the Public Works committee on the 
lighting of the city, and recommended certain rearrangements of the 
lamps, which would involve an additional outlay of £20 per annum 
beyond the cost contemplated in the original scheme of the Cork 
Electric Tramways and Lighting Co. The Council have, however, 
decided to adhere to the original scheme. 


Darjeeling (India).—By the fearful earthquake and rain storm:, 
with which this famous Indian health resort has been devastated, 
the electric light pus upon which the city depends for its illu- 
mination, was badly damaged, and total darkness enaued. 


Dawlish.—Messrs. Taylor and Field have been selected to prepare 
a report on electric lighting. 
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Edmonton.—The engineer and clerk have been instructed to 
report as to the advisability of erecting electricity supply works and 
lighting the principal streets electrically. 


Electric and Gas Traction in Germany.—Notwithstanding the 
great development of electrie traction in Germany the Siemens and 
Halske Aktiengesellschaſt and the Union Elecktricitiits Gesellschaft 
have recently formed a company, entitled the German Gas Power 
Co., in order to give municipal authorities a choiceof traction systems. 
The new company acquires the Aechelhausergas motor patents abroad. 


Electricity in Mining.—At the recent meeting of the Burmah 
Ruby Mines (Limited), the chairman (Sir Lepel Grithn, K.C.S.I.) 
stated that the directors believed they had solved the question of 
the future prosperity of the ruby mines by realising in time the fact 
that the future industrial development of the world belongs to 
electricity. Steam and electricity were sister powers, but steam had 
had its day and its successes. With regard to Burmah, electricity 
had this special advantage: The cost of wood in Burmah was 
enormous; the forests—for coal was too expensive to use—were 
almost exhausted in the immediate neighbourhood of their mines, 
and they had every year to go further alield for their supply. "The 
consequence was that the cost increased every year, and the difficulty 
of obtaining it increased in an equal degree. Roughly, they 
saved £500 a month by the use of electricity, and that amounted 
to a sum suflicient to pay off the whole cost of the electrical 
plant in about fifteen months. They had spent about £7,780 
on the erection of plant, and that which they were now 
sending out they should put up for about £7,000; so the 
shareholders could see the saving there wasin that particular matter. 
With regard to the plant, he should like to give a gratuitous adver- 
tisement to their electrical engineers (Messrs. Johnson and Phillips). 
They sent out the original plant, and it had done its work admirably. 
With regard to their second plant, he particularly wished to mention 
the manner in which it was being despatched, as a set-off to the 
Atbara Bridge incident, which had caused so much perturbation 
among English manufacturers and the public. When, on July 16, 
they invited Messrs. Johnson and Phillips to send out a new plant 
to Magok, they were unable to promise its despatch before November 
or December. The Atbara incident was then in his recollection, 
and he intimated to them that unless they could supply it more 

uickly the company would have to go elsewhere; but Messrs. 

ohnson and Phillips, with a spirit which I believe the manufac- 
turers of England would have shown in the other matter had they 
been approached in the right manner, rose to the occasion, and 
despatched the whole of the materials for the electrical plant within 
six weeks, the whole of the piping had gone this month, and the rest 
of the machinery would be sent out in another three weeks. 


Exhibition.— We referred in our last issue (page 786) to an 
important national export exhibition which was opened in Phila- 
delphia on Thursday of last week. A correspondent of the Financial 
News, in the issue ot that journal for the 28th inst., gives an interest- 
ing account of the exhibition and the exhibits thereat. The 
exhibition buildings occupy 62 acres, and are easily accessible from 
all parts of the city. When completely furnished the exhibits will 
embody the leading manufacturers of articles of all kinds now being 
exported by the diflerent countries. The exhibition is the out- 
growth of the Philadelphia Commercial Museum, and Dr. Wilson, 
the head of the museum, is director general of the exhibition. 
By his efforts the co-operation of the Government, the City of Phila- 
delphia, and the State of Pennsylvania was secured. It is antici- 
pated that the exhibition will become a permanent feature of the 
city, and will serve to attract thousands of manufacturers and others 
interested in the extensive range of exhibits here to be displayed, 
which, in addition to a vast number of articles manufactured 
in the States, will include over 200,000 manufactured articles from 
other countries, with prices and conditions and locality of sale. 


Glasgow and District Subway Co.—At the meeting of this 
company last week Mr. John Wilson, M.P., raised the questions of 
cable repairs and. renewals and of the adoption of electric traction. 
He thought the directors should consider the adoption of some 
motive power other than cable haulage. The sum of £4,600, which 
had been paid for repairs, would go a long way. The directors 
would save at least £2,000 a year, which would pay the interest 
on the capital required for introducing electricity as the driving 
power. The change would have the further advantage of making 
travelling on their line much more pleasant. The chairman (Sir 
William Laird) said Mr. Wilson's remarks regarding cabling would 
receive the attention of the directors. The inquiries which they had 
made regarding electrieity had not satisfied them that it would bea 
success as a motive power, and one of the greatest difficulties the 
company had had to encounter was the use of electricity as an 
illuminant. ' 


Gorton.— The Council have made arrangements with the Man- 
chester Corporation for the provision of a system of electric tramways 
in the district. A report on electric lighting will be submitted at 
the next meeting of the Council. 


Government Office Lighting.— After an experiment with incan- 
descent gas lighting, it has been decided to wire the Indian office 
for the electric light, which is entirely to supersede gas lighting, 
Hitherto the department has lagged behind other government offices 
in the matter of its lighting, but electric motors have been employed 
for some time for driving the printing machines in the basement. 


Hastings.—A Local Government Board inquiry has been held 
here into the application of the Council to borrow £38,623 for 
electric lighting extension purposes. The town clerk (Mr. Ben. F, 
Meadows) appeared in support of the application, and the borouzh 
electrical engineer (Mr. L. Andrews) gave technical details. 


Iiford —The Council have received sanction from the Board of 
Trade for the borrowing of £47,700 for electric tramway purposes. 


Infirmary Lighting.—The Islington (London) Guardians have 
decided to raise a loan of £8,500 to cover the cost of introducing the 
electric light at the new infirmary at Highgate Hill. 


Ipswich.—The Council have unanimously resolved to purchase the 
local tramways, and powers are to be obtained for extending the 
system and for introducing electric traction. 


Jarrow.—A conference will shortly take place between the Gas 
committee and representatives of the Walker and Wallsend Gas Co., 
who propose to apply for electric lighting powers for the district. 


Keighley (Yorks.). — Electricity supply works are to be erected at 
Low Bridge, and negotiations for the purchase of the local tramwaya 
are in progress. It is probable that the lines will be equipped elec. 
trically as soon as they come into the hands of the Corporation. 


King's Lynn.—The Council have received sanction to the borrow- 
ing of £2,500 further for electric light extension purposes. The 
Council have offered to supply current for lighting the Great Eastern 
railway station at 51d. per unit for the first two hours’ maximum 
demand, and 3d. per unit after. 


Lancaster.—Some extensions of the electricity supply mains were 
authorised at Wednesday's Council meeting. The demand for electric 
current continues to steadilv increase. 


Leeds.— Various extensions of the electric tramways are proposed 
by the Tramways committee. About 34 miles of track are to be 
equipped on the overhead system to the specification of the consult- 
ing engineers (Messrs. Hopkinson and Talbot) at a total estimated 
cost of £160,000. 


Leek.—The Council have decided to obtain a provisional electric 
lighting order. 

Leicester.—The official inspection of the municipal gas and 
electric lighting works took place on Thursday last. Special interest 
attached to the ceremony owing to the fact that the Council have 
just completed their majority as gas undertakers. The chairman of 
the Gas and Electric Lighting committee (Mr. Ald. Lennard) 
stated that the Corporation took over the gasworks from the old 
company 21 years ago. The undertaking had been very successful. 
The gas undertaking had a special field, and would continue to 
hold its own notwithstanding the electric light or any other illumi- 
nant. Four and a-half years ago he asked many of them to be 
present to celebrate the opening of the electric lighting station. They 
had now an electric lighting plant which they were proud of, 
and which he believed for effectiveness and safety would 
compare with anything in the country, whilst he was certain that 
for their capacity they had the cheapest station in the country. 
They had 30 years given them for repaying the capital, and already 
they had put on one side out of profits the sum of £7,000, and had 
not come upon the rates for a single halfpenny. At present, the 
price they were charging was 4d. per unit for lighting and 24. for 
power, and it was their desire so to bring down the price that the 
electric light would be within the reach ofthe poorestinthe town. They 
had at first a difficulty with their dynamos because they had put 
upon the contractor conditions with regard to that machinery which 
had never been placed upon it before, and which they found were 
not quite suited to it. They insisted on their conditions, and the 
contractor in his eagerness and enthusiasm believed the machinery 
could do what they required, but although the plant was perfect in 
itself, it was not so perfect for the conditions they imposed. They 
also found the plant too small, and came to the conclusion that by 
changing their dynamos,and having other kinds which the contractors 
were able to supply them with, much better results could be attained. 
They did not pay for their first dynamos, but came to an agreemeut 
with the contractors to change them for the newer type. With 
regard to capital, they had spent £91,531 ; they had a capacity of 
over 1,600 kilowatts, and their capital account was only £57 per 
kilowatt. The average cost of plant of other corporations had been 
£90 per kilowatt. It had been the sole aim of their engineer (Mr. 
A. Colson) to achieve success, and with the co-operation of their 
contractors (the Brush Co.) they possessed that which for value they 
could put against anything else of the kind that could be shown in 
the country. Their plant was now completed, and they hoped by 
the end of the year to have realised the fullest capacity of their 
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station, and in about two or three months’ time it would be his duty | sidering whether a special bill, or a clause in a general powers bill, 
to come to the Council and ask sanction for spending £100,000 on | shall be promoted to place such a scheme on a legal basis. The Maryle- 
the extension of the undertaking. With regard to their contractors, | bone Vestry will also shortly consider a report of their Electric Lighting 
he desired to say that no firm could have been more honourable in | committee, which deals with the «question of purchase of that portion 
the negotiations which the committee had had with them. He | of the Metropolitan Company’s undertaking, which is centred in the 
desired to say a word before sitting down about their engineer (Mr. | Marylebone distet Estimates on behalf of the company, put forward 
Colson). He had now been with them about 17 years, and all the | by Messrs. Deloitte, Dever, Grifliths and Co., represent a total of 
extensions had been carried out under his personal supervision. It | £933,211 forthe Marylebone section, made up of capital expenditure, 
was impossible to conceive a man who entered more whole- | £319,735, and goodwill £613,476. On the Vestry's behalf, agree- 
heartedly into his work. To manage an undertaking like that a man | ment is made as to the capital expenditure item, but only £323,845 
must be an engineer, a chemist,a draughtsman, practically an architect, | is allowed for goodwill, making a total of £643,580, a difference 
a good business commercial man, an organiser and an administrator, | of nearly £290,000. 


All these varied requirements were admirably fulfilled by Mr. Nenagh (Ireland).—The Township Commissioners, who are 

Colson. Mr. J. P. Braithwaite, chairman of the Brush Co., expressed his | gicsatistie- with the present price of gas (6s. 8d. per 1 000), are 
1 5 ie * Y 7 , aly 1 = E . . He ' $ d ) ) 

pleasure at the manner in which the Corporation was tackling muni- considering the advisability of erecting electricity supply works. A 

cipal problems. He admired the manner in which they had tackled | firm of electrical engineers. who were consulted on the question 

101 * Qi id sti WM r 1 r o . ? . : . 8 T d 

the electricity supply question. Some had thought that the oncoming ] recommended the Commissioners to provide electricity supply for 


of electricity woul le an unfortunate elect on as, but he hel | public and private lighting. Water power i» available, and vil 
d ed probably be utilised in the generation of current. 


it—that the more light they gave people the more they wanted. E 
The courage shown;by Mr. Colson in adopting the inductor alternator | | Newcastle under-Lyme.—An inquiry was held here on Tuesday 
: into the Council's application to borrow £340 for street improve- 


was worthy of all praise. He thought Leicester was the tirst town | | I | 
ments in connection with the electric tramways which are being 


in England to adopt that type of alternator, which he considered 
would be the machine of the future. A vote of thanks to Ald. | constructed by the Potteries Electric Traction Co. There was no 
opposition. 


Lennard terminated the proceedings. 
Leigh —The erection ofzelectricity supply works is being ed Nottingham.—In a report just issued by the Tramways and Elec- 
tricity committees the following recommendations are made :—(1) 


pe with, and it is anticipated that current will be available in 
That all street work, 5 the laying of the rails, should 


November. The original street lighting scheme has been extended, 
and three additional thoroughfares are to be included. be conducted by the General Works and Highways committee, 
Light Railways. The Light Railway Commissioners on Monday | under the direction of the Tramways committee; (2) that the 
granted the application for powers to construct a light railway | best method of applying electricity as a motive power is by 
between Southport and Ormskirk, a distance of six miles. There | the overhead trolley system; (3) that the electricity required 
was practically no opposition, as the differences between the | Should be supplied from the power station in Talbot-street, so 
promoters and the Lancashire and Yorkshire Railway Co. had been | long as the power of that station is not required for electric 
adjusted, one of the conditions being that in the event of the | lighting and other purposes; (4) that the new power stations which 
promoters deciding to sell the undertaking the railway company will be required saould be erected by the rd committee, who 
should have the option of purchasing. The motive power of the new should generate the electricity and control the whole of the plant 
line will be electricity, and running powers will be granted at the | reduired for the purpose of supplying electricity to the tramway 
Southport end over the tramways from the Kew Gardens, and the | System; (5) that there should be charged to the tramways committee 
terminus at Ormskirk will be adjoining the Lancashire and Yorkshire the actual cost only of generatfng such electricity ; and (6) that the 
Tramways committee should supply all the cars and sheds and the 


Co.'s station. The line will cost about £60,000. ö ; ig à 
An inquiry was held at Nelson on "Tuesday into the application apparatus necessary forapplying electricity as a motive power to such 
of the Corporation for an order under the Light Railways Act Ars, and have the care and charge of the new tramways. 


authorising the construction of a system of light railways in Nelson Paisley.—Thie Electric Lighting committee have been authorised 
and from that town to Barrowlord. The town clerk (Mr. Prescott) | to purchase an Adamson-Ferranti steam alternator for the electricity 
said it was essential that such a railway should be constructed, as | works. The additional set is required to meet the increasing 
Nelson was the market town for the 2 05 of Barrowford, and, | demand for current. 


although it was 14 miles from the heart of the township, there were Perth (Western Australia)— The electric tramways were 
no railway facilities. The lines are to beoperated electrically. The recently inaugurated and are now open for tratlic. 


application was granted. : . i 
The inquiry ok the Light Railway Conimissioners into the appli— Ramsgate. Thie Town Council have decided to obtain a pro 
cation of the Hamilton, Motherwell and Wishaw Light Railway Co. visional electric lighting order. 

for power to construct a light (electric) railway from Blantyre to Reading.— Powers for the purchase and extension of the present 
Wishaw was resumed on Thursday last, and alter taking further | tramways and also for the introduction of electric traction will be 


evidence and hearing counsel for the Caledonian Railway Co., who | applied for by the Council next session. 


were the principal objectors, the Commissioners announced that Redruth.—A provisional electric lighting order is to be applied 
they were satisfied that there would be competition with the existing | for, and an electrical expert is to report upon the question of the 
railway and decided not to grant an order. Council undertaking electricity supply. 


Manchester.— A special meeting of the City Council will be held Ross.—A special meeting of the District Council was held last 
on Oct. 25 to consider the advisability of purchasing so much of the | week to consider the report of their consulting engineer (Mr. 
undertaking of the Manchester Carnage and Tramway Co. as was | Hamilton Kilgour). The Council were recommended to put down 
authorised by the Manchester Suburban Tramways Act (1878). The | electricity works for the supply of current on the three-wire 
company have offered the following terms for a ten years extension | continuous current system, at an estimated capital expenditure of 
af the lease of the lines: In lieu of the existing rent of £23,333 to | about £13,000. For street lighting, which would be effected by 
pay a rent of £50,000 per annum and an annual sum of £4,000 for | means of 37 25 c.p. incandescents, a charge of 24d. per unit would 
the maintenance and repair of existing city lines. The rates and | be made, while Gd. per unit would be charged for current for private 
taxes payable by the company on the suggested new rental would | lighting. Mr. Kilgour attended the meeting and in reply to questions 
amount to about £16,000 per annum. As the Council have already | stated that he had no hesitation in advising the Council to adopt the 
obtained powers to municipalise the tramways, and have made | scheme (which would be a financial success in two years), provided 
arrangements with adjoining local authorities for the working of | they adopted “free” wiring and engage in the work of electricity 
their tramways in conjunction with those in the city, it has been | supply in a businesslike manner. The discussion was adjourned and 
decided not to extend the lease of the company. The committee have | a meeting of ratepayers ia to be called to consider the subject. 
also had under their consideration the report of Mr. Joseph Kincaid 
on the permanent way, and the Council are recommended to obtain 
borrowing powers for £560,000, including £250,000 for the recon- 


Scarborough.— The new Higher Grade School is being wired for 
the electric light. About 400 lamps will be used. 


struction of permanent way of certain routes, £360,000 for purchase Sheffield.— The Pitsmoor section of the electric tramways was 
of cars, and £150,000 for overhead equipment, Parliamentary powers | inspected and passed by the Board of Trade electrical inspector (Mr. 
for the construction of several new lines will also be sought. A. P. Trotter) on Tuesday. The line was opened for traffic on 


Marylebone (London).— The Electric Lighting committee has Wednesday. 
recommended the Vestry to invite the other London vestries ann Ship Lighting.— The contract for the electric lighting of the new 
public authorities, supplied with electric current by the Metropolitad | Cunarder *'Ivernia," recently launched at Wallsend, has been 
Electric Supply Co., to attend a conference to consider the question | carried out by Messre W. C. Martin and Co., Glasgow. The 
of the wurde of so much of that company's undertaking as lies | generating plant consists of two compound engines coupled direct to 
within their respective districts. As it is extremely doubtful whether | two dynamos, each set capable of supplying current to 1,500 8 c.p. 
the London local authorities have powers to enter into such acombina- | lamps. A powerful search-light giving 20,000 c.p. is to be fitted at 
tion it is stated that the London County Council are seriously con- | the bow of the steamer for navigating purposes, and a thorough 
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system of heating and ventilating all the rooms, machinery and cargo 
spaces will be installed. Ten 3 B. H. p. electric motors and 10 30in. 
fans, direct driven, will be fitted ; five for driving cold air through 
Stewart's patent thermo-tanks heated by steam, where the air will oe 
heated to a certain temperature and then carried into each room by 
ventilating trunks. The othe five fans will exhaust the foul air from 
the holds at the rate of 12,000 cubic ft. per minute. Electric motors 
will also be used for driving the hair brushes in the barber's shop, 
and other domestic purposes, 


Sofia (Bulgaria).—A concession for the electric lighting of this 
city and for the construction and working of electric tramways was 
granted in June, 1898 to M. Bertulus, of Marseilles, who, in 
December, transferred his rights and obligations in respect to the 
electric lighting to the Société des Grands Travaux, of Marseilles, 
and those relating to electric tramways to a Franco-Belgian company. 
Both the lighting and traction undertakings are to be completed and 
in working order by December, 1900. The works are already well 
advanced. By the terms of the concession both undertakings 
become the property of the municipality in 40 years from the time 
of opening. Meanwhile the lighting of the streets and public 
buildings will be charged at 18c. per kilowatt hour for a minimum 
regular supply of 500,000 kilowatts per annum. The concessicn 
includes the private lighting. Both generating stations will utilise 
water power from the village of Pantcherévo on the slopes of Mount 
Vitosh, on the River Isk'r, and overhead or underground cables as 
circumstances require are permitted. 


South Shields.—In a report just issued by the borough surveyor 
the overhead trolley system is recommended as the most suitable 
form of traction for the local tramways. 


Telephone in Bosnia. —The town of Serajevo has been provided 
with a telephone service at an annual subscription of £4. 3s. 4d. 
There are at present over 100 subscribers. The call office charge is 
9d. for every three minutes' conversation. 


Telephone Trunk Extension.—Trunk telephonic communica- 
tion has been established in Tiverton and Wellington (Salop). 


Tipton.— The Council can exercise its 8 75 of purchasing the local 
tramways in 1902, and representatives of the South Staffordshire 
Tramways Co., with Messrs. Garcke and Lycett, on behalf of the 
British Electric Traction Co., recently waited upon the Tramways 
committee to ascertain the Council's views. Mr. Garcke said the 
company recently formed to take a lease of the lines were anxious to 
adopt electric traction, but if the Council proposed to purchase, the 
company would not incur so great an outlay. The proposals of the 
company in writing are now before the committee for consideration. 


Varna (Bulgaria).— An extensive cotting spinning mill has lately 
been erected here by a company whose capital of £60,000 is almost 
exclusively British. The machinery is of Oldham manufacture and 
the mill, which has a capacity of 12,000 spindles, is lighted through- 
out by electricity. The company, called the National Cotton 
Spinning Co., of Balkana will shortly open another mill in Eastern 
Bulgaria at either Bourgas or Philippopolis. 


Whitechapel (London).—The District Board of Works propose 
to call a conference of the local authorities in the Tower Hamlets, 
about to be merged in one municipality, with the view to considering 
the question of electricity supply, and, if possible, of obviating the 
necessity of having more than one generating station. 


Wigan.—The Council, who are advertising in another column for 
electricity generating plant, are recommended by the Tramways 
committee to apply for a provisional order authorising the construc- 
tion of tramways to districts not already covered, and the borough 
electrical engineer (Mr. H. Collings Bishop) has been requested to 
prepare estimates of the cost of the electrical equipment ot the lines. 


Wrexham.—The Council have notified the Wrexham and District 
Tramways Co. (Limited) that they propose to undertake the supply 
of electric current for traction purposes in accordance with the terms 
of their provisional order. 


Writing Telephone Messages at Post Offices.—Hitherto a 
charge of 1d. has been 1nade in the case of a message transmitted by 
an exchange subscriber by telephone to post offices to be forwarded 
and delivered as an ordinary letter. In future this charge will be 
dispensed with. 


Yokohama.—4According to the Celestial Empire, a paper published 
in Shanghai, the Yokohama City Assembly is about to recommend 
the goveruor of that city to grant a concession for the construction 
of an electric tramway. This has aroused the“ vested interest of 
the * jinrikisha " men, who number 4,200 and feel that the intro- 
duction of electric tramways would seriously interfere with their 
primitive mode of carrying the townspeople, 

Electro-Harmonic Society.— The first smoking concert of the 
season takes place this (Friday) evening at the Café Monico 
ee Hall), Piccadilly Circus, W., at eight o'clock. Mr. 

E. Grove, the hon. secretary, Rosedale,” Selsdon-road, Wanstead, 
points out that the committee will be glad to welcome new 


members to the Society, a preference being given by the rules to 
members of the Institution of Electrical Engineers. This is the 
fourteenth season of the Society’s concerts, and it may be well to 
point out that the new venue is nearly opposite the Regent-street 
entrance to the St. Jamee's Hall, where the concerts have for some 
years past been given. A series of four smoking and two ladies 
night concerts has been arranged. 


PATENT RECORD. 


The following list . i Patents and Specifications published 
Àas s compiled re 18 n M Messrs. J. C. CHAPMAN and Co., 


Chartered, Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 
Hp ir aaa in connection with Patents, Designs and Trade Marks may 


APPLICATIONS FOR PATENTS. 


August 22, 1899. 
16,980. W. Gunn. Manchester. Improvements in or relating to electric 
incandescent lamps and their conducting wires, also applicable 
to the conducting wires of telephonic and other electrical 


instruments. 

16,997. A. J. Boutr. London. Improvements in rail - bonds for electric 
railways and other purposes. (F. H. Daniels, United States.)“ 

16,999. L. G. WooLLEv. London. Improvements in magueto - electrie 
telegraphs.“ 

17,031. W. P. THoMPsoN. London. Improvements in effecting contact 


with the active matter of accumulator plates and the like. 
(C. Payeu, France.) 

J. GYÖRFFY. Liverpool. Improved method of and device for 
switching on and off the incandescent filaments of electric 
incandescent lamps or the bodies serving for preliminarily heating 
incandescent bodies of conductors of the second class. 

J. Y. JoHNsox. London. Improvements in or connected with 
electric batteries. (Chemische Fabrik vorm. Goldenberg, Gero- 
mont and Co., Germany.) 


N August 23, 1899. 


W. Rausch. Manchester. Improvements in automatic electric 
alarms.” 


17,033. 


17,052. 


17,130. 


August 24, 1899. 
G. HookHAM. London. Imprevements in electricity meters. 
W. H. WHEATLEY. London. Improved holder for telephones. 
(M. Wohlgemuth, United States.) 


August 25, 1899. 

J. B. BROOKS and J. Horr. Birmingham. Improvements in con- 
nection with the polishing or finishing of electro-plated and other 
articles. 

R. J. WALLIS-JONES. London. 
tric testing apparatus. 

L. T. Jones Jun. London. 

G. E. ADams. London. 
electrical pressure. 

A. J. BourT. London. Improvements in or relating to galvanic 
batteries. (J. Trillet, France.)* 

H. Lerrner. London. Improved means for charging the accu- 
mulator batteries of electric motor vehicles. 

H. LEgrrNER. London. Improvements in secondary batteries. 

G. WINTER and E. FÜTTER. London. Arrangement of connections 
and conductors for railways worked by electricity. 

SIEMENS Bros. AND Co. (LiurrEp). London. Improvements ia 
connection with electrical measuring instruments employed in 
combination with current and potential transformers for measur- 
ing electrical energy. (Siemens und Halske Aktien-Gesellschaft, 


Germany.)* 
August 26, 1899. 
Improvements in incandescent lamps for 


17,159. 
17,211. 


17,229. 


17,246. 


17,256. 
17,251. 


17,258. 
17,260. 


17,261. 
17,262. 


17,263. 


Improvements in automatic elec- 


Electric log recorder.* 
Improved apparatus for generating 


H. VgRY. London. 
electric lighting. 

THE STEEL Nut AND JosEPH Hampton (LrMrTED), and S. Hamp- 
TON. Improvements in grips used in the laying of underground 
electrical cables. 

W. P. THompson. Liverpool Au improved electrolytic current 
interrupter or circuit breaker for induction coils ^ (Voltobm 
Electrizitäts Gesellschaft A.-G., Germany.) 

C. Voor. London. An improved battery cell with double case.“ 

C. F. P. SrTENDEBACH. London. Improvements in or connected 
with contact apparatus for electric railways, with underground 
current feed and mechanical partial conductor service.* 

August 28, 1899. 


J. KALTE, H. D. Becker, M. Sees, M. ELEY and P. ROBINSON. 
Kingston-on-Thames, Improvements in collectors for electric 
tramways on the overhead conductor system. 

O. B. HzLLsTRÓM. London. Improvements in electric are lampe.“ 

R. Happon. London. Improvements in electric accumulators. 
(R Goldstein, Germany.) 


17,304. 
17,319. 


17,326. 


17,537. 
17,341. 


17,572. 


17,379. 
17,410. 
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17,411. R. Happon, 


17,417. 
17,421. 


17,445. 
17,454. 


17,472. 
17,474. 
17,477. 


17,486. 
17,504. 


17,507. 


17,510. 
17,512. 


17,547. 
17,553. 


17,593. 


17,679. 
17,707. 


17,715. 
17,719. 
17,733. 


17,763. 
17,712. 


17,706. 
17,815. 
17,848. 


17,857. 


17,871. 


17,878. 


17,924. 


17,938. 
17,939. 


17,953. 


17,993. 


18,006. 


London. Improvements in negative electrodes for 
electric accumulators. (R. Goldstein, Germany.) 


G. C. Maas, London. Improvements in and connected with. 
electric fuses. 
L. PorHorr. London. Electroplating &pparatus. 


August 29, 1899. 
G. E. Hzvi-Dia.. Manchester. Improvements in electric cables. 
A. ANDERSEN and J. M. ANDERSEN. London. Improvements in 
and relating to supporta for overhead electric conductors.* 


C. R. Geary. London. Improvements in continnous ringing 
electric bells. 

T. Bernypt. London. Improvements in electric massage 
apparatus. 

M. ChAsE, DoE F. W. Chask, G. Cope and E. Pl. Ax rA. London. 


Improvements in mouldings for electric wires and other 
pu . : 

H. L. Howanp and L. H. CLiIx R. London. Improvements in or 
relating to electric indicators. 

E. A. Goppix, London. Improvements in means and apparatus 
for recording the deflections of pointers, magnetic needles, coils, 
and the like and the fluctuations of electric currents, and for 
utilising such deflections or fluctuations to actuate or control 
various other mechanisms or apparatus. 

V. I. FEENY. London. Improvements in electric lamps with 
illuminating bodies made of second-class conductors. (Allgemeine 
Elektricitats Gesellschaft, Germany.)* 

W. C. JoussoN and T. J. Murpay. London. 
electricity meters." 

J. HAnDEN. London. Electrical induction apparatus for igniting 
combustibles, gaseous charges in gas or oil motors and the like. 

August 50, 1899. 

P. J. TYRRELL and J. TYRRELL. Dublin. Improvements in or 
relating to overhead systems for electric transmission of energy. 
O. A. ZANDER and B. INcEsrROM. London. Improvements in 
electric dynamos for continuous currents with unipolar induction. 
(Date applied for under Patents, &c., Act, 1885, Sec. 103, Feb. 11, 
1899, being date of application in Sweden.)* 

August 31, 1899. 

A. M. Morcay. Beckenham. Improvements in transmission 

dynamometers or torque indicators. 
September 1, 1899. 
Glasgow. Improvements in electric tramways or 


Improvements in 


M. GANGHREN. 


railways. 

V. I. Feexy. London. Improvements ia and relating to electric 
incandescence lamps. (Allgemeine Elektricitiits Gesellschaft, 
Germany.)* 


J. H. JouxsoN and W. R. Weeks. New York. Improvements in 
appliances for cutting off the current from electric elevator 
motors and for arresting the fall of the car.“ 

J. G. Lorrain. London. Improvements in or connected with 
variable-rate electric meters. (H. A. Macdonald, France.) 

Septeniber 2, 1899. 

C. E. Ketway. London. Improvements in connection with 
electric lainp, and like apparatus for signalling, advertising and 
similar purposes.” 

J. D. F. AxpR EWS. London. 
and regulating appliances. 
P. M. JERRARD. London. Improvements in systems of, and 
apparatus for, electrically transmitting and receiving signale, 

partly applicable to other purposes. i 

S. G. Brows, London. Improvements in electric telegraph 

apparatus. 


Improvements in electric switches 


September 4, 1899. 

J. ATKINSON, Marple. Improvements in direct acting electric 
generators and in directly driven electric compressors for air or 
other gases. 

V. A. FyNN. London. Improvements in or connected with electric 
motors and generatora and other electric apparatus and instru- 
ments. 

A. W. Tovryay-Hinxpe. London. Improvements in galvano- 
meters and electrical indicating and signalling apparatus. 


September 5, 1899. 

G. Bestwick. Manchester. An improved composition of, or from 
which may be manufactured, tubes for various purposes, tyres, 
and other articles requiring more or less flexibility or as a non- 
conductor of electricity. 

G. Bestwick. Manchester. Animproved composition of, or from 
which may be manufactured, billiard balls, handles for umbrellas 
or sticks, electric buttons, and other articles of a like nature and 
general utility, and as a substitute for mica. 

A. RovELLo. London. A new or improved process und apparatus 
for electrolytically precipitating metals in the cementation vats. 
(Date applied for under Patents Act, 1883, Sec. 103, March 16, 
1899, being date of application in Italy.) 

C.J. Marius. London. Electro medical batteries.* 

G. Barker. Birmingham. Improvements in electric rock drills. 
(S. Lesem, United States.)“ 

J. J. RATHBONE. London. Improved means and appliances con- 
nected with air-tight electric arc lights. 

September 6, 1899. 

B. THoMas. Manchester. Improvements in electrical switches. 

R. N. Luca and E. S. New. Byfleet. Improvements in secondary 
galvanic batteries or accumulatore. 


18,015. H. W. Witson. St. Austell. Improvements in field magnet cores 

for electric motors or generators of enclosed type. 

18,014. W. J. PAnTRIDGE, F. T. Love and C. T. Pounsrorp., Weston-super- 
Mare. A new or improved apparatus for the intermittent lighting 
of electric lamps or groups of lamps for advertising purposes and 
the like. 

G. W. HoLT and A. ATHERLY. 
trical switches. 

H. A. CurMoRE. London. Improvements in or relating to tele- 
phone speaking tube and like receivers. 


September 7, 1899. 

C. W. G. LITTLE and A. J. IRELAND. Heckington. Improvements 
in electric trolley standards. 

G. A. Maguay. London. A coin-freed electricity meter. 

F. HircHEN and G. AND T. PARRISH. London. Improvements in 
insular bolts for telephone and telegraph purposes. 

R. Pearson. London. Improvements in electrical batteries. 

F. M. Staunton. Romford. A new or improved method and 
means for electrically illuminating advertising signs and the like, 

P. MEnscH. London. Improvements in electric arc lamps. 

F. I. Gerry. London. Improvements in clocks, more particularly 
in electric winding mechanisin therefor.“ 


September 8, 1899. 
T. E. GAMBRELL and C. T. GausRELL. London. Improvements 
relating to electrical resistance boxes and like apparatus. 
C. Bock rox, G. E. FLETCHER and H. FLETCHER. Lighteliffe. An 
improved conical-shaped collar reflector for the incandescent 
electric lamp, by means of which the light is reflected and 
diffused and advertisements displayed. 
18,152. W. AITKEN. London. Improvements in automatic telephone 
exchanges. 
18,175. M. Byuc and F. G. BELL. London. 
systems and in apparatus therefor.* 


18,028. 
18,040. 


London. Improvements in elec- 


18,064. 


18,094. 
18,098. 


18,100. 
18,124. 


18,131. 
18,132. 


18,128. 
18,143, 


Improvements in telephonic 


SPECIFICATIONS PUBLISHED. 
NoTE.—All Specifications can now be obtained at the uniform price of 


each. 
1898. 


11,158. LercH (Sprague). Control of electrically propelled vehicles and 

trains. 

11,1588. LRIOH (Sprague). 
controlling electric motors. 
19, May 16, 1898.) 

KUMBERG. Telephones. 

OLIVER. Electric arc lamp. 

REASON and MUTUAL ELECTRIC Trust Co. Electric meters. 

SIEMENS Bros. and Co. (LiMurTED) (Siemens and Halske, Actien 


Pilot apparatus and reversing mechanism for 
(Date claimed under Patents, Rule 


11,506. 
17,601. 
17,764. 
17,971. 


Gesellschaft). Appliances for cooling dynamos. 

18,165. Bourr (Busson and Busson). Electric signalling or indicating 
apparatus. 

18,854. Evans. Electrically igniting charges of internal combustion 
engines. 

19,313. SMITH and SMITH. Shade and lamp holders for incandescent 


electric lamps. 

Maquay and VANDERPUMP. 
dynamos. 

Imray (MoELLE8). Incandescence lamps. 

NEILD. Joint for telegraph and other wires conveying electricity. 

Scott. Systems of electrical distribution. 

BELFIELD (Foreign Electric Tracticn Co.). 
railways. 

Lawton. Manufacture of metallic covers for electrical switches, 
cut-outs and the like. 

DordLASss. Electrical apparatus for exhibiting and changing 
advertisements, signs, and the like devices. 

ASPINWALL, Electric railways on a road contact or like system. 
(Date applied for under International Convention, Feb. 25, 1898.) 

HELLsTROM. Posts and bars applicable for telephone and telegraph 
posts, railway sleepera and the like. 

Davis and CoNRAD. Alternating current-measuring instruments. 
(Date applied for under International Convention, May 7, 1898.) 
SIEMENS, BROS. AND Co. (LIMITED) and OBAcH. Standard cella for 

amall electric currente. 

ByNc and BELL. Distribution, connection or terminal boards for 
telephonic systems. 

Soc. “Les Fics D'ADOL HE MoucIN." Construction and working 
of electric arc lamps (Date applied for under International 
Convention, April 2, 1898.) 

THoMAS-Davigs. Electric arc lamps. 

MECHAN and MUIRBEAD. Electrical communication of signals. 

HUNGERBOHLER. Electric railways or tramways on a road contact 
system. 

ABEL (Soc. Anonyme pour la Transmission de la Force pir 
l| Electricite). Method of and appliances for exciting alternating 
current dynamo machines whether acting as generators or motors. 

THORNTON aud Canninc. Apparatus for coating metal articles by 
electro deposition. 

Pitr (Pharmaceutisches Institut Ludwig Wilhelm Ganz) Pro- 
duction of incandescent materials suitable fur use in electric 
lighting. 

21,364. BLUMENBERU. Battery solutions. 

21,374. RasteR. Rheostats or electric heaters. 

21,467. Verity’s (LIMITED) and STEELE. Alternating current transformers. 


19,535. 
19,779. 
19,875. 
19,959. 
19.960. 
20,008. 
20,027. 
20,259. 
20,262. 
20,440. 
20,528. 
20,661. 


20,759. 


Electric motors partly applicable to 


Conductors for electric 


20,823. 
21,125. 
21,150. 


21,165. 


21,953. 
21,507. 
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613. FREED, FREED, CLINK and REED. Electro- mechanical system for 
providing additional security for safes, vaults and similar recep- 
tacles for the storing of valuables. 

JUSTICE (Pope Manufacturing Co.). Electrically operated motor 
road vehicles. 

GREENFIELD. The manufacture of armoured electric cables. (Date 
applied for under International Convention, Dec. 15, 1898.) 

Cox. Electric railways on the closed conduit or like system. 

LUNDELL. Electric railways working on the surface contact 
system. 

JOHNSON (Rennerfelt). Electric elevators. 

SPAGNOLETTI and Crookes. Electric switches. 

PLECHER. Electric lighting apparatus. 

Mences. Incandescent electric lamps. (Date applied for under 
International Convention, October 27, 1898.) 

BAKER and KEr. Electrical warp stop motions for looms. 

GovER and Cox. Electrical switch and fuse. 

V4ANDAM and MansH. Sockets or holders for incandescent electric 

lamps. 

11,105. Sıemens BROS. AND Co. (Liurrgp) (Siemens and Halske, Aktien 
Gesellschaft). Relay apparatus for closing a subsidiary circuit 
of an installation when a current in the main circuit has a certain 
strength or voltage. 


6,195. 
8,045. 


8,172. 
8,525. 


8,498. 
9,612. 
10,791. 
10,815. 


10,892. 
11,024. 
11,097. 


11,106. Siemens Bros, AND Co. (LIMITED) and LAUCKERT. Synchronised 
electric clocks. - 

11,110. CLARK (General Incandescent Arc Light Co.). Electric switches. 

11,422. Ruobiw. Electrolytic apparatus. 

11,428. Bacox. Electromagnetic device for use in connection with the 
propulsion and steering of ships, and for similar purposes. 

11,541. Fup. Voltaic cells and packing for same. 

11,658. Siemens Bros, AND Co. (LIMITED) (Siemens and Halske Aktien 
Gesellschaft). Appliance for preventing the fraudulent or 
erroneous changing of glow lamps in electric light installations. 

11,685. MÜLLER. Motor cars driven by electrical or other motive power. 

11,885. WALKER. Controlling apparatus suitable for use with electric 
motors. 

11,948. Witke. Electric circuit closing device. 

SMITH and JounNsoN. Dynamo electric generators. 


12,164. 


COMPANIES’ MEETINGS AND REPORTS. 


——— 
British Electric Traction Co. (Limited). 


The interim report of the Directors states that since the issue of the 
last report considerable progress has been made in various directions by 
the company and by its subsidiary companies, The following lines have 
been opened for traffic :— 

Potteries Electric Traction Co.—The section known as the North Staf- 
fordshire Tramways (about seven miles) was opened on May 16, and the 
tramways have been working satisfactorily and the receipta have mate- 
rially improved. On April 18 and Sept. 15 the Board of Trade held 
inspections of about 11 miles of the extension tramways authorised by the 
provisional order (1896) and of about three miles of light railways 
authorised by Light Railway Order (1897). These lines will be opened 
for traffic as soon as the certificate has been received from the Board of 
Trade. 

Oldham, Ashton and Hyde Electric Tramways (about eight miles) were 
opened for traffic on June 12, and are working satisfactorMy. 

Dudley, Stourbridge and District Electric Traction Co.'s tramways were 
opened for traffic on July 26, and the receipts have materially improved. 
The light railways are in course of construction. The order for extensions 
of the light railways has been granted by the Commissioners subject to 
approval of the Board of Trade. 

Several other lines are nearing completion, and it is anticipated that 
they will be opened for traffic before the close of the year. 

During the past session the following additional powers have been 
secured :—The light railways order for the construction of light railways 
from Bournemouth to Poole has been approved by the Board of ‘Trade. 
The provisional order authorising the alteration of gauge and the working 
by electricity of the Dudley and Wolrerhampton tramways has been 
confirmed by Parliament. The bill promoted for an extension of tenure 
and for the adoption of electric traction upon the Gateshead and District 
tramways has received the Hoyal assent, and a light railway order for 
extensions of these lines has been granted by the Commissioners, subject 
to approval of the Board of Trade. The bill promoted for an extension 
of tenure and for the adoption of electric traction upon the Greenock and 
Port Glasqow tramways has received also the Royal assent. The order for the 
construction of light railways at Merthyr has been confirmed by the Board of 
Trade, and the provisional electric lighting order has been confirmed by Par- 
liament. An Act of Parliament has been obtained authorising the South 
Staffordshire Tramways Co. to grant a lease of its undertaking. The South 
Staffordshire Tramways (Lessee) Co. has been registered, in order to take 
over such lease in accordance with agreement. The lessee company has 
also taken over certain interests of the British company in the South Stafford- 
shire Tramways Co. The bill to authorise the alteration of gauge, to extend 
tenure and to adopt electric traction in the case of the Wolverhampton 
tramways (outside Wolverhampton) has received the Royal assent and 
the light railways order for extensions and for junctions with the South 
Staffordshire and the Dudley Wolverhampton tramways has been granted 
subject to approval of the Board of Trade. The power to purchase, lease or 
work tramways outside Wolverhampton cannot be exercised by the Wolver- 


hampton Corporation in certain districts where tramways are now owned or 
controlled by the British Co. without the consent of the local authority and 
the company. Light railway orders for construction of lines at Barnsley and 
Spen Valley have been granted by the Commissioners, subject to approval by 
Board of Trade. Tbe Swansea and Mumbles Railways Co and t he Mumbles 
Railway and Pier Co. have leased their undertakings to the Swansea 
Improvements and Tramways Co. in which latter concern the British Co. 
is interested. 

A concession for the construction and operation of electric tramways in 
Nelson City (British Columbia) has been obtained and the work of 
construction has commenced. The existing horse tramways in Aucklund 
(New Zealand), have been acquired by the company, and a new company 
has been forined called the Auckland Electric Tremways Co., to take over 
the lines and also a concession for the electrical equipment and extension 
of the aystem. 

Provisional arrangements and investments have been made iu regard to a 
number of undertakings, and in other cases negociations are proceeding. 
The company’s financial year closes on March 31 next, but the directors have 

decided to pay an interim dividend on the ordinary shares for nine months 
ending 350th inst., at the rate of 6 per cent. per annum, the same rate as 
last year. 


DIRECT WEST INDIA CABLE CO. (LTD.).—The second annual general 
meeting of this company was held yesterday (Thursday) at the offices, 33, 
Old Broad.street, E. C. The report stated that the receipts were abnor. 
mally increased in the early part of the year by the Spanish-American 
War, and subsequently by interruptions to other routes. The net 
result was a profit of £19,186. An interim dividend of 23 per cent. 
had already been paid, absorbing £750, and it was now proposed to 
make a further equal distribution, which would leave £17,686 to be 
carried forward, thereby increasing the amount to the credit of revenue 
account to £21,491. Since the close of the financial year a most important 
falling off in the traffic receipts had taken place. Not only had the 
exceptional sources of traffic been discontinued, but interruptions to 
connecting lines beyond Jamaica deprived the company of through traffiz 
for the time being. In the nine weeks from July 1 to Sept. 2 there was 
a falling-off compared with last year of as much as £14,156. The Com- 
pany's cables have worked with complete efficiency. The Chairman 
(Mr. Thomas Skinner) formally moved the adoption of the report, which 
was carried unanimously, and the retiring directora (Mr. C. R. Hosmer and 
Mr. Thomas Skinner) were re-elected, and the auditors (Messrs. Gribbon, 
Holroyd and West) were reappointed, and the proceedings then terminated. 


HALIFAX AND BERMUDAS CABLE CO. (LTD.).— The tenth annual 
meeting of this company was held yesterday (Thursday) under the pre- 
sidency of Mr. Thomas Skinner. ‘Lhe directors’ report for the year ended 
June 50 stated that in the earlier part of the year the receipts were 
greatly augmented by the Spanish-American war, and subsequently the 
company's revenue was favourably affected by the interruption of other 
routes. On the other hand, some loss has resulted from the reduction in 
August, 1898, of the charge for messages between Halifax and Bermudas 
from 3s. per word to ls. 6d. The net result of the year's working is a 
profitjof £10,142, compared with £6,655 for the previous year. An interim 
dividend of 24 per cent. has already been paid, and it is now proposed to 
make a further equal payment, which will together absorb £2,509, and 
leave £7,642 to be carried forward. This will increase the amount to the 
credit of revenue to £11,797. "l'he directora regret that, so far as the new 
year has gone, there is & serious falling off in the receipts, chiefly as 
the result of the discontinuance of the special aids to revenue described 
above, and partly to interruption of connecting lines bevond Jamaica. 
In the nine weeks from July Ist to September 2nd the reduction 
in tratlic receipts is as much as £4,510. The company's own cable 
has worked with complete efficiency. Offers for the sale of deben- 
tures to the trustees were invited in December aud June last, aud £4.988 
15s. 2d. was paid for £5,000 of debentures, which amount has been written 
off capital expenditure. On the motion of the chairman the report and 
and accounts were unanimously adopted. Messrs. T. G. H. Glynn and 
Thomas Skinner were re-elected as directors, and the auditors, Messrs. 
Gribbon, Holroyd and West, were reappointed. 


HAWAIIAN TRAMWAY CO.— The directors’ report states that the 
question of converting the tramway to electric traction is still under the 
consideration of the board. Purchases have been made on account of the 
plant that will be required. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— — 


BRITANNIA STAMPING CO. (LTD.). — This company was registered on 
Sept. 20, with a capital of £12,000, in £1 shares, to acquire the business 
carried on by Henry Grueber and Co., and to carry on the business of 
engineers, metal stampers, electricians, &c. Mr. H. Grueber is to act as 
managing director. 

MIDLAND ELECTRICAL AND GENERAL ENGINEERING TOOL CO. (LTD.). 
This company was registered on Sept. 19, with a capital of £15,000, in £1 
shares, to acquire the business carried on by J. C. Berry and Co. (Ltd.), 
at Nottingham, and to carry on the business of mechanical, civil and 
consulting engineers, machine and engineering tool makera, electricians, 
suppliers of electricity for the purposes of light, heat, motive power and 
otherwise, &c. 


TRACTION COMPANY OF THE UNITED KINGDOM (LTD. ).—This company 
was registered on Sept. 20, with a capital of £150,000, in £1 shares (90,000 
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* A" and 60,000 “B”), to adopt an agreement with the British Gas | 


Traction Co. and the Gas Traction Co. for the acquisition of certain 
patent rights for the United Kingdom, and to carry on the business of 
tramway and railway proprietors, motor car, locomotive and vehicle 
manufacturers, suppliers of electricity, gas and other motive power, &c. 


BRITISH ELECTRIC WORKS CO. (LTD.).—The annual return to Aug. 28 
has been filed. Tue nominal capital is £135,000, in 50,000 Preference 
and 85,000 Ordinary shares of £1 each, all of which have been taken up ; 
50,000 Preference and 45,000 Ordinary shares have been paid for in full, 
and 40,000 Ordinary shares are considered as paid up. 

BRITISH ELECTRIC TRANSFORMER MANUFACTURING CO. (LTD.).— 
The annual return to Aug. 28 has been filed. "The nominal capital is 
£50,000, in 20,000 Vendors and 30,000 Ordinary shares of £1 each, of 
which 20,000 Vendors and 15,000 Ordinary have been taken up. 


CITY NOTES. 


— —⅛ 


MEMORANDA.—Bank rate 34 per cent. (since July 13, 1899). Price of 
silver 27d. per oz. (Sept. 28). Consols (23 per cent.) 1044—1044 for 
money, 1044—1044 for account; 24 per cent. 10041—101 (Sept. 28). 
Stock Exchange Settling Days: Consols, Oct. 4; Stocks and Shares 
Continuation Days, Oct. 11 and 25; Ticket Days, Oct. 12 and 26 ; Pay 
Days, Sept. 29 and Oct. 15; Mining Share Carry over Days, Oct. 10 
and 24. 


DIRECT UNITED STATES CABLE CO. (LTD.).—The directors have 
declared an interim dividend of 3s. per share (free of tax), being at the 
rate of 3 per cent. per annum, for the quarter ending 0th inst., payable 
on and after Oct. 24. At their meeting on Wednesday the directors of 
this company resolved to retain the services of Messrs, Clark, Forde and 
Taylor as consulting engineers and electricians to the company. 

EASTERN TELEGRAPH CO. (LTD.).—This company announce the pay- 
ment, on Oct. 13, of a dividend at the rate of 53 per cent. per annum (less 
tax) on the Preference stock for the quarter ending Sept. 30, and the usual 
interim dividend of 1} per cent. on the Ordinary stock (free of tax) in 
respect of profits for the quarter ended June 30 last. The register of 
transfers will be closed from Oct. 6 to 13 inclusive. 

FASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH CO. 
(L1D.).— The directors have declared an interim dividend for the quarter 
ended June 30 of 2s. 6d. per share (free of tax) payable Oct. 14. The 
share register will be closed from 6th to 15th prox inclusive. 
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KALGOORLIB ELECTRIC POWER AND LIGHTING CORPORATION (LTD. k 
— The final batch of letters of allotment in the rerent issue of £150,000 Six 
per Cent. Cumulative Preference shares was posted on 23rd inst. 


LA CAPITAL TRAMWAYS CO. (LTD.).—The coupons due Ist prox. on 
the £120,000 Five per Cent First Mortgage Debentures will be paid at 
the British Linen Company Bank, 41, Lombard-street, E. C. 

REUTERS TELEGRAM CO. (LTD.).—An interim dividend at the rate of 
5 per cent. per annum (free of tax) for tbe half-year ended June 30 has 
been declared. "The warrants will be payable on the 7th proximo. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
appointed Thursday, Oct. 12, a special settling day in 110,000 £1 fully- 
paid shares (Nos. 20,001 to 130,000) of the Giffre Electro-chemicul and 
Power Co. ( Ltd.) and 115,000 Seven per Cent. uae Preference £1 
fully-paid shares (Nos. 1 to 115,000) of the Nernst Electric Light ( Ltd.). 
The committee has ordered the first-mentioned securities to b» quoted 
in the official list. The committee has also been asked to appoint a special 
settling day in, and to grant a quotation to, 20,000 Six per Cent. Cumula- 
tive £5 Preference shares of the Electric Lighting and Traction Co. of 
Australia ( Ltd.), and to allow 5,000 £1 fully-paid shares (Nos. 60,001 to 
65,000) of the Aluminium Co. (Ltd.) and 8,700 Vendors' £5 full-paid 
Ordinary shares (Nos. 17,403 to 26,187) of Edmundson's Electricity Cor- 
poration ( Ltd.) to be quoted in the official list. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Zz eS No. AGGREGATE. 
Line 4 i | apes | ot Inc. 
| "— Amount. | e ia. 

1899 £ £ | E- S 
"Birmingham Tramways. Sept.25 4,315 + 371 12 49,026 + 5,835 
Blackpool C ration... ,, 21 805 + 44 25 17,649 + 4,346 
Blackpool and Fleetwood „ 23 833 — 37 12, 16,767 + 5,981 

Bradford Corporation... „ 24 345,+ 66 58|19087 ... 
Brisbane Trams ......... ug. 9 1,774 + 650 45 57,379 .+16,122 
"Bristol Trams & Carriage Sept.22 3,420 + 427 12 43,117 + 3,826 
* Buenos Ay Pig stes rd Aug.27 2,133 + 937 34, 72,295 +33,920 
914,- 12 13 12,201 is 111 

Dover Corporation ...... $ 23 279 7 63 25| 5,816 .. 
Dublin United .......... «| x AB 850 - 209 16 18,566 — 99 

Glasgow Corporation. , 25 8,972 + 692 - 
* Liverpool Corporation |o» 16 7,499 + 921 37 253.268 + 34,572 
Liverpool Overhead = „ 24 1,985 - 297, 13 | 21. ,598 28 
*Sheffield Tramways... » 24 1,678 + 490) 38 50,974 4 13, 129 
*South Staffs. Trams TT. pee 668 + 22 58 25,252 = 1.300 

* Part!y electrical. 


ELECTRICAL K 


SHARE LIST. 


| BUSINESS DONE 


AMOUNT LAST PREVIOUS | Price | BATE PER| — 
AMOUR. | OF DIVI- NAME, WEEK's PRICE Wednesday, CENT. DIVIDEND Dun. DURING WEEK 
| SHARE. | DEND. | SEPT. 20. | Se ot. 27. | YIELDED. ENDING SEPT, 27. 
TELEGRAPHS. 
£ s. d. Highest | Lowest 
gli 9)0 19) 4% |*African Direct Telegraph 4% Mort. Deb. (red) | 109 134 100 104 8 16 11 | January and July x - 
25.000 10 - ) •Ä—ʃ qd da Dio. QU ind imp o ui ee 8 4 8 4 a June and December.. - ee 
2125,000 100 5% 5 per Cent. Debentures = = = «= = = =.. 85 90 85 90 61! 1 T — 
2876,21] Stock 15/0 | Anglo-American ......... —— . 63 88 62 65 5 7 0 | Feb, May, Aug., Nov. 63i - 
2 00 4,240 Stock 80/0 referred Lou eu m—————ee| 1'4 115 13} 11H 66 3 m z 114} 1134 
1,062 9 Stock 18/9 C ↄ uncos AAA 14) 14 141 TE 62 u 14? 118 
2^5 993 10 8/0 — 5 — 14) 11 141 102 1 1 10 Mar., June, Oot. 154 1113 
£75,000 | 100 RA . Cent. Debs. (2nd Series, 1900) —..| 167 111 107 11¹ Tim gie a 
10,000,000 | $100 $1 "Commercla Cable Capital Stock = m = = = = ~ 188 193 188 183 4 211 | Jan., Apr., July, Oct. = is 
81,865, 4 Stock D Do.  4perCent. Debenture Stock 104 106 lus 100 815 6 ii i 105} 1014 
16,000 10 8 Ouba Submarine Ordinary ......—.. —— MS" 9 10 3 10 8 0 0 | February and Augvst oe as 
13,081 ê 2/0 | Direct Spanish (Ordinary) — = — 8 4 b 4 6 4 0 O | April and October . 4 — 
8,000 5 5/0 10 per aor Cumulative Preference — 94 19) 9} 10} 4:5 3 - e? 
£30,000 50 15 . doy t. Debent ure 184 172 1012 1072 441 January and Jaly ‘i 25 
60 710 20 bikea United States Cable — d qu 114 121 11} 12} 5 6 1 | Jan. Apr., July, Oct 1113 113 
£120,000 100 44% | Direct West India Cable 43%. Reg. "Deb. (red) . 10) 103 100 103 4 7 5 | June aud December.. j 
£4,000,000| Stock 65/0 | Bastern Ordinary... eeansaans| 165 159 14? 147 41511 | Jan., Apr., July, Oct.| 146 142 
£1,795,000| Stock | 8 Do. 8} per Vent. Pref. Stock .— —.. —.— - 99. t 93 102 $85 1 » 100 ia 
41 432,268] Bock 4 * Do. 4 per Cent. Mort. Deb. Stock is; ni de 117 122 117 122 8 6 3 | May and ME 1203 2 
250,000 10 2 Eastern Extension —.. éd o ei at 14 14d 14 14} 413 7 | Jan., Apr., July, Oc 149 1318 
£320,000 | Shock 4 Do, : per Cent. Debenture Stock ovn ai, aa E 116 121 116 12: 8 6 6 | February & Daiei 118} - 
£16,200 100 5 * Do. o. (Aust lu. Gov. Sub. )Deb.190( (reg.) 9) 103 99 103 417 4 | January and July . € 
£04,400 100 6 Do, ( kin 10) 105 10) 101 417 1 " " 190] in 
£ 7,00 100 b *Hastern pe 8. can n 5] p.c. . Mor. Dab. 1900(reg.) . » 99 108 99 103 417 1 " " T - 
£24,600 100 5 Do e 10 103 417 1 m $ pas 
£300,000 100 4 . s 1 o Debentures, 1909 sni n oo 101 104 101 1t4 81611 | Fe & A - * 
£200,000 E 47, € Dabs. (red. S 102% 105% 102 105 815 2 May Novembar 104} d 
183,23) 10 1/6 diode NL and 930 10} 11 10 Lids 415 5 Jan., Apr., July, O20. 11 10} 
189,042 10 8/0 Do. 6 per Cent.  Preferguse —— —— 14$ Lt 14? 1t 818 8 161 141 
150,000 10 6/0 | Gt. Northern of Cope 30 82 39 2 4 0 8 | January and July .. 301 ys 
£89,500 100 ^ | Halifax & Bermuda ( Cable siz : Mort. Deb roc). 10) 103 100 103 476 - - 
17,000 26 87/6 | Indo-European = = = = 43 62 48 5? 416 2 | May and "November 2 v 
£100,000 100 6% on Platino-Brazilian óp p. E 50 de., 1904. 10i 00 103 109 $10 1 | March & September = - 
£100,000 100 B Pacific & European Tel. 4% Gaac. Debs.(red) 8 103 lud 103 L6.* 815 6 | June and December * a 
3,881 [Ale Cer. | 6 Submarine Cables Trust a = -- 13) 135 13) 135 497 ! és € 
10,09 10 - West WT Telegraph . mn an ah in it 24 34 2k 34 4 9 3 , December and July. - * 
4200,00 100 5% |* Do. ö per Cent. Debedtaret (red.) —— 93 10. 99 102 418 0 | March & September od A 
80, 3} = „Went Coast of America — „ dàenup no 4 1 4 1 - ve = 
£160,000 100 a Do. 4 per epo Debentures -——————.| 101 104 10! 105 816 8 | January and J uly ed r 
10 West India and Panama .. MO wee di: 1 lj 11 1 Si May aud Nov ember ca pe 
34 563 10 6/0 Do. : per Cent. 1s¢ Proterence — ——— a 10 103 10$ 1 611 6 s " 10j Va 
4,609 18 6/0 itx des Cent. 2nd Preference ... 8 94 8) 94 6 6 3 T - 
£80 000 190 5 1 — Cent. 8 — 2 104 107 L'i 107 414 1 January and Juy — - 90 a 
£339,781 | Stock 4 ^ Debentare S lock 104 107 104 107 8 16 June and December ja a 
£158,110 100 6x «Western Velen o pet dn Sterling bonde(red...| 93 103 93 103 5 16 6 | March & Septemter - e 


PRESENT | AMOUNT 
AMOUNT | _ OF 
43 000 £5 
$94 367 108. 
71,000 1 
1.000 1 
490,000 5 
15,000 10 
15,000 10 
*50,000 b 
1,923471 | Btock 
48. 00 5 
£179 947 | Stock 
100.000 1 
90,000 10 
6,000 10 
19,061 b 
12,000 b 
20,000 b 
32,000 5 
29.000 5 
£84,000 5 
£100,000 Btock 
$1,200,000! $1,000 
60,000 10 
40,000 10 
4400, 000 Stock 
40, 10 
20, 10 
£200,000 | Stock 
15,000 b 
10,000 5 
110,000 8 
48,050 5 
100,000 | Stock 
62,500 10 
22,500 10 
422,000 Btock 
6,452 10 
10,000 b 
300 000 1 
£130,070 Btock 
150,000 8100 
123,200 100 
0,000 UL 
65,000 5 
18,010 b 
125,000 1 
40,000 b 
27,500 5 
9y,vu0 1 
99,000 3 
£125,000 Bbock 
£50,000 Btock 
£20,000 5 
20,000 5 
£90,000 Btock 
300,000 1 
69,000 1 
£0,000 1 
82,008 B 
£100.000 101 
60,000 1 
99,981 5 
17,189 5 
£3!0,(00 | Stock 
17,400 6 
112 100 2 
25 000 1 
£182,500 | Stock 
91,195 1 
15,000 10 
8,000 19 
£50,070 Stock 
50,070 10 
80? 000 100 
47.850 11 
4150 100 100 
£20,000 6 
20,020 6 
£80,000 5 
230,000 5 
2100 000 Stock 
| 
12,000 10 
167,902 100 
50,000 | 10 
' 95 000 10 
£100 0CO Btock 
80,000 10 
30 00 10 
£200,000 | Stock 
40,000 b 
27,500 6 
26, 085 Stock 
£35,250 lu 
178, 308 10 
£630,000 Btock 
22,500 10 
77 000 10 
15 000 | 10 
90,000 we 
187,101 Btock 
,000 10 
10,000 10 
£100,000 | Stock 
37,53) | 10 
10, 000 10 
125,000 | Stock 
24,000 b 
30,000 5 
13,884 10 
20,u00 10 
5 40,000 k 


| 
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ELECTRICAL COMPANIES’ SHARE LIST. — IG 
AME PR Wednesday — DIVIDEND DUBE. DURING Werk 
^ WERK'8 PRION 5 1 
* SEPT. 20 Sept. 27 YIELDED. ENDING SEPT, 
door 8 2 3 21 4 August 
Ohil! Telephone (fully paid) 2 --- 3 ------ - = 
Consolidated Telephone Const. & Manufacturing i i 415 8 a nag a = ° 
Monte Video Telephone Ord- e =.. ~ : r 500 -<<<-- = - 
Maia Le em D LOL sooo] „ (P | A a | Sit 7 eee a angus) 5% | is 
Do. 6 per Cent. Cumulative 1st Prei. 13 14 13 14 45 9 " " 153 — 
Do. 6% Cumulative 2 D s 8 r^ g^ y^ g^ : = H " " 57; = 
-Cum ve Br 5 , " " T 
. a lore — C 99 102 99 102 8 8 8 | June and December 100, 1004 
* Do. b per Cent. Debenture Stock (red. -. 104 107 104 107 41311 | June and Decem — — 
ELECTRICITY SUPPLY COMPANIES, 
Bl'ckh'th & Gr'nw'ch U'st'ct Elec.Lt.Ord.(15s pd.) 1 B l e - - — 
Bournemouth and Poole Electricity Supplyord 13 13 18 18 218 5 - - ú 
Do. 44 per 8 . INC s M r a 1 - : » - 7 = 
Brompton & Kensington Electricity Supply 28 = | 
Da. 7 per Cent. Speed ee ee 5 9 p^ 9 10. 810 0 | March & September 9), 2: 
Calcutta Elec. Supply nary (£4 paid) ...... .. 6 6 81 - - . = 
Charing Cross & Strand Electricity Supply Corp. .. 10 11 10 11 4 110 | February & August 11$ 2 
Doi 41 per pes 5 —— — — A s 71 sl : = - , " o» ee 
elsea Electrici upply n ———— o's 7 — moo .. 63 
d Do. 43% 8 Stock (red) PS day Meh 118 115 110 112 4 1 1 [June and December ee á 
ChicagoEdisonlstMort.5%80year Go Bonds(red). . 100 110 100 110 4 11 11 April and October = 2 
City of London Elec. Lighting Ord .... ==.. = 11 12 11 12 5 0 0 | Feoraary & August E i 
Do. 6% Cumulative Pref. |. |, 2L. 12) 133 12} 133 4 811 | January and July — 134 21 
* Do. 8% Debenture aei arid -————-- 1 nA u 180, 317 5 | Juneand December . ids 
f London & Bru V, Url escsenvn 1 1 — — * M. 
dd % Cumulative Preference .. . 13 14 18 14 4 5 9 | March & September s] 3 
Do. 437% po Mocioni Boy to be pd.) red. 81 M. 82 D 12 — 8! 2 
Kensington and Kni K 1 12 1 - - p 
rl AE pop C BRANI DEB Dcinde H 71 7 71 817 5 | January and July — € 
Do. 67 re erence ae æ oe oe oe oe os m ee m «+ - - shad Và 
Do. 47 e nx aa cee ade Oe 106 107 105 107 815 1 1 is er 
Metropolitan Elec. Supply Ord. (Nos.1 to62,500) . 143 153 14) 154 3 4 6 Apel and Oobopetr i x 
Do. (Nos. 62,501 to 85,000) ......... ere - 14 15 14 15 3 5 10 — e 55 
Do. 412 Deb. Stock First Mortgage 17 119 117 119 815 7 Taue and December — 0 
Oxford Electric Ordinary /g c een coco ento ei " y 71 3 9 0 n - = 
Rand Electric — - "UH — —— o mot n E 1 ~ - — - 
River Plate El. FT * 288 ts i 120 : H 11 - — 2 
Electric Com of Mon ares - e. S 
"aii 43% Ist ned DD. ducem e m). SQUE. WY 105 107 4 4 1 | April and October .. is » 
Bt. James and Pall Mall Electric Ordinary ..... 16 17 16 17 4 5 4 | February & Augast i 16} 
Do. 7 per Cent. 5 EA a Cd 31 p^ 31 p" 810 o " " 7 T ee 
South London Electric Supply Ordinary (£4 pald 29 - 2 
Westminster Electric Supply Ordinary ie m» 15 16 15 16 315 0 ! March & Sepsember 157 15] 
ELECTRIC MANUFACTURING, &o., COMPANIES 
Aron Electricity Meter 6 per Cent. Cum. Pref. a- i 1 1 F ia T. = 
British Insulated Wire Ordinary .......... ..... It 12 11 12 4 3 4 - . ee 
Do. do. frelerenóae 20 uv nes E 6} 0) | 6 6} 4 811 T 2 x 
Brush Electrical Engineering m = — — — = — * 11 z | 1 2 5 0 uv September 111 11 
Do. 8 per Cent. Pref. Non-Cumal ative 24 ?8 | 24 23 & i 1 " zm - 
Də. d4jp c. Parpotua! Dinariars sek... LL) 114 110 AL 3.9 1 | Feoraacy & Aigast e on 
* Do. end Debenture Stock (red 103 106 102 101 4 7 6 Janus aud Decamosr — Va 
Callender's Cable Constructlon Or linary = 13 14! 131 14 586 " T 149 14 
Do. 6 per Cent. Cumulative Preference ...... 51 6 61 6 i I 51 M 
Do. 46% let Mort. Deb, (red) uus] — 118 116 112 115 313 3 | November and May ~ M 
Castner-Kellner Alkali Co. (fully paid) —..——.. 1 14 1 11 6 8 0 - ee 5 
Chadburn's Ship Telegraph Ordinary ....— -.... 1 11 1 li - — — - 
Do. 6 per Cent. Cumulative Pref. æ= = = — 1 ly 1 lt 4153 0 - - os 
Crompton and Co. (Nos. 1 to 32,0983) =... 8! 4 31 4 4D 9 | January aud July. — ln 
* Do. 57 First Mort. Deb. (red) . 10) 173 10) 101 4 17 1) * Fa 50 
Davis and Timmins 6 per cent. Cum. Pref....... - 1 L i 1 T «e - 80 
Edison and Swan United (“A“ Shares) (43 paid) . 2 2j 2 24 7 4 0 | February d Aae 2 
Do. (£5 d) —— ms — ss æ so ͥ 22 o «aD «5 4 6 4 5 6 0 0 "n p 4 s 40, 
Do. 47 Mor e Debanture S ;ock (red) 95 97 85 gr 4 2 6 |Jausaad Desen ber 97 - 
Edmundson s Electric.CorporationOrd (fully pd) 5 t 5 51 5 9 1 | Halt-yearly ..... . - = 
Electric Construction Co. (Limited) = =»... 24 24 24 24 4.61) | January & July za 25 
. 7 per Cent. Cumulative Prei 8 3} 8 T 400 July 1 — 
Do. 4% First Mortgage Deb. (red.) 103 106 | 193 103 8.6 0 | January aud Jaly " ab 
Elmore's Patent M res Deposlllug Za uum mi i vn = e 
Henley's Telegraph Works eee d 2 dn Jub m. di A is 5 5 7 8 | Febraary & Aagaso — — 
2 7 N ortet Preference — c—À — = i _- 13 10 113 : 5 : I" "n e — 
. 0 Debentare Stoox (red.) 110 1 " " * - 
India Rubber, Gutta Percha, ., Work. 21 B 21 22 * 25 " n 2L} 21 
Do. 4% First Mortgage De bendares (re.). x1 102 198 100 — 094 8 10 LL | Matsa & Sspoamber — .. 
Telegraph Construction and Malnten anz 37 4l 87 4t 4 6 3 | Marsi aad Jaly = 53 85} 
Do. 4 per Cent. Deb. Brads, 10). . — ..| 103 108 105 103 315 6 - 193 - 
Do. Manufacturing Ordinary ....... esas Kad 91 91 vt 9l 6 3 1 = — T 
Do, OF Oum. PIE i isi eoo ko o esa US in 51 63 54 6} 4 0 0 - .. * 
Willans and Kobinson Ordinary f o Ll... 109 11 194 11 4 119 | April a2102»t053t .. es 
Do. 6% Cumulative Preference .. mæ.. 7 7} 7 74 100 " " us m 
Do. 43% First Mort Debs. 22 2a....| 133 103 103 los 818 g | May aad Novender - = 
ELECTRIC RAILWAY3, TRAM MAT3, &o. 
Blackpool and Fleetwood Tramways m m= -| 1 2 19 21 313 2 e - e 
Brisbane Tramway BE Dal. quee eia pis Mees 107 10) 1 7 1 9 413 6 +. | — . 
Bristol Tramways and Carriage O-. 23 212 23 21 217 2 | February aad August .. - 
Do. Cum. Pref. (£2 paid) —Ü—U— 2 — o n 21 23 24 24 . s . .. 
Do. 47 Debenture "^. ot m — — A o mo 118 110 118 113 3 7 8 — ee e 
British Electric Traction Ordinary ........— = 173 18) 173 133 3 410) — |. 18 gt 
Do. 6% Cum, Pref. (Nos. 30,001 to 60,000) . = = 13 14 18h 113 429 = | ^ i} 13 
Do. $2 Porp DEW e... eee 817 8 - | 13) - 
Buenos Ayres & Belgrano 6%Cum.Pref.(£4 paid) . 4) 43 1 ib 639 - | aj - 
Do. do, do. (fully paid) 53 64 5t 5j oe - . - 
Do. do. BE DID. coca shes vada as | 168 111 103 ILL 4 10. 1 - - — 
bu un London RUG LL usos ms es nh ai se de ibo | 10g wł 10 10} - i p: Juae ani Dacemder 10] - 
. — —— lI sco xx .. 17 L - » 
City and South London Rallwa / Con, Orly. ~ . 61 93 61 8! 3 4 6 | Janaary aa1 Jaly i 654 64} 
Do. Ordinary (Nos. 1 to 22,500) (fully paid) .. ol 61 6} 6} io m m Rs 
Do. do. (Nos. 22,501 to 60,000) (4:3 108. pd) 24 Hm ii Bh äs , - — z 
Do. 6% Perpetual Preterende (6891) 2 14 15 11 15 8 6 8 | January and July .. .. .. 
Do. do. . 13} 111 131 111 " ni T “ 
bo. 4% Perpetual Dabanbure m = = = -n| 132 181 132 131 319 9 | May ani Novem dar - » 
Im r (sias 254 24h 234 214 213 1 | March & September - eb 
id 67; Preference LIA 164 10 154 16 8 13 lu " " T ap os 
„ . 1 Jib 114 118 818 6 | January aad Jal” .. - 
Liverpool Overhead &aliway Ordinat] æ- =.. 84 8g 8} Hi à 13 4 | Feoraarg di Aagasi - - 
e vh xi niu i 130 137 131 13 812 9 " n - a 
Do. AS Debentare ...—4-——---—-s| B9 108 04 105 817 0 | Jaauaryg aad Jay - - 
New General Traction Ordinary ..... «29956050 8i 4} BE 4} 92 — - 
Do. 02 Oumuiauve Tre 5 b 6 53 1 011K = & 
Potteries Electric Traction Ord. s = es = = = m ~ 13 l4 13} 144 - — 134 - 
Doc BE QUUD ES cn ced id mon Ee 1 11 108 11 de - — — 
Waterloo and City Ordinary = æ = = = = = =| LOL 104 100 103 218 6 | Ja2441: Dein 1)4 - 


In calculating the yield op this security, allowance hı; preen made tor accrued (nterest, but nof for redemptioe 
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NOTES. 


oe 

Tue Post Office is losing little time in taking the prelimi- 
nary steps for a competing telephone service in London. 
We are authoritatively informed that it is the intention of the 
Department not to confine its operations to outlying or less 
central and concentrated districts, as was originally supposed, 
but to perfect a system embracing eventually the whole of 
the Metropolitan area. For this the survey has now been 
practically completed, and work will actually be begun before 
the end of the year. The ataff of the Post Office has been for 
some time past attacking the problem presented by large 
exchanges, and a system on the most modern lines will be 
adopted. The Post Office system of automatic calling and 
ring-off signals will be modified or replaced by an improved 
one, for, as is well known, the present methods employed at 
the small Post Office exchanges would prove too cumbersome 
in exchanges of larger dimensions. Needless to say, the toll 
system of tariff will be adopted, and underground lines will 
be employed throughout. 


Tue Post Office engineers, we believe, still favour cast-iron 
pipes, and will not, at present at all events, follow the National 
Telephone Co. in the use of the solid cement ducts which this 
company have recently been laying on trial in the London 
streets. These ducts have been giving satisfaction abroad, 
notably in Stockholm, for they are of great strength, and 
economical both in cost and in the space they occcupy. It 
remains to be seen, however, whether the joints will stand 
the strain of the heavy London traffic. So far as exchange 
equipment is concerned, no radical departure need be 
expected. The branching system of multiple boards will be 
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used in the larger exchanges, but the introduction of the toll 
system will somewhat lessen the number of operators’ 
positions, as a decrease in the number of calls per subscriber 
may be anticipated, so that each operator will be able to 


minister to the wants of a greater number of subscribers. 
— — 
Ir is announced in another column that the National 


Telephone Co. has resolved to make the toll system optional 
in its provisional areas, and it will be interesting to see to 
what extent the telephoning public will make use of it. While 
large business houses and others who employ their telephones 
almost continuously throughout the day will prefer to pay 
under the old tariff, the new arrangement will, no doubt, be 
an economy for a large number of private houses, and will, 
therefore, encourage new subscribers of that class. The new 
arrangement to encourage an increase in the nuniber of call 
offices simultaneously with a decrease of fee will also be of 
benefit. We are anxious to know whether any attempt will 
be made to make the cost of running an exchange system 
more dependent than it is on the number of calls irrespec- 
tively of the number of subscribers. It would appear that a 
diminution of the number of operators, and a slight diminution 
of the number of multiple sections, is the only alteration that 
can be made in this direction; but it will hardly suffice to 
make the total costs vary as much with the number of calls as 


the receipts must under a toll system of tariff. 
— 


Tar October number of the Fortnightly Review contains an 
article from the pen of Mr. WALTER Bonp on Municipal 
Trading, the contents of which are well worth the careful 
attention of everyone interested in electrical industry. As 
might be expected, the author singles out for special illustra- 
tion the disabilities under which electric lighting has had to 
labour in this country, and the opposition to important 
developments in electric supply, owing to the self-seeking 
ambitions of municipal traders. But Mr. Bonn’s article goes 
beyond the mere immediate cause of this outbreak of veiled 
socialism, and tackles the broader questions: Is it equitable ? 
Is it economical? Will it be beneficial, in the long run, to 
allow the craze to proceed unchecked and without protest? 
Although not exactly answering these questions himself, Mr. 
Bonp marshals all the pros and cons in such a way as to 
indicate clearly how the truth may be arrived at. His treat- 
ment of the financial aspect of municipal trading is particularly 
suggestive, and, we must admit, is rather alarming from the 
ratepayers’ point of view, | 
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Trapina in the name of the people has a fascinating sound 
in the ears of those who do not pay for it; but for those 
who do pay, it is apt to jar as a most unwelcome and 
inequitable invasion of civil rights. The citizen is free 
to invest his capital or not as he pleases in any of the 
speculative ''flotations'" of the day; but in respect of 
municipal flotations he is by no means free. On the 
contrary,” says Mr. Bonn, “if the Vestry of Hampstead 
choose ‘ to go in for electric lighting,’ a purely trading venture, 
the ratepayer, whether he likes it or no, is obliged to take 
a share or leave the neighbourhood. The inherent injustice 
of municipal trading is that a free citizen of a free 
country is thereby forced to take shares in & trading concern." 
As to the competency and fitness of the management, and the 
much vaunted purity of its motives, the following reflections 
clearly point to some of the evils which, almost of necessity, 
will follow. Imagine,“ says Mr. Bonn, “a trading concern 
the accounts of which are not annually audited by competent 
and independent auditors ; imagine this concern to be specially 
favoured by the Legislature, and to possess a great influence 
therein; imagine it to be completely shielded from competi- 
tion, and largely shielded (by the apathy of its shareholders) 
from inquiry. What would be the opinion of a shrewd 
business man as to the probable effect of all these 
accumulated soporifics upon the energy, skill, and purity of 
the management of the undertaking ? Would he not predict, 
and with reason, sleepiness, extravagance, maladministra- 
tion ? To make it a severely accurate picture of the 
reality [a municipality engaged in trade], we ought to add 
that the directors are not paid, that they have a large amount 
of uncalled capital to fall back on, that they give direct 
employment to a large number of the smallest shareholders, 
who can always outvote the richer shareholders, . and 
finally, we ought to add that the directors are all local 
men and largely dependent for their livelihood upon the 
favour of the small shareholders.’’ As regards its effects on 
the commercial prosperity of the country at large, Mr. Bonp’s 


forecast is equally discouraging. 
cr 


IN the Local Government inquiry held at Torquay on 
Friday last, reported elsewhere in this issue, an interesting 
point was raised. When building the electricity supply 
station, the Electric Lighting Committee were threatened with 
an injunction, and in consequence altered their plans. A 
considerable amount of work which had been done prior to 
this decision was, therefore, wasted, and the Committee spent 
a larger sum than had been authorised by the Local Govern- 
ment Board. The question now is whether the Corporation 
will be allowed to raise a loan to meet this additional expen- 
diture, which was made without previously notifying the 
Local Government Board of the important change made in 
the original scheme. 


CONSIDERABLE importance has been attached by the daily 
papers to the results of trials of the Pollak-Virüg system of 
high-speed telegraphy, a technical description of which we 
print in another column of this issue. No doubt parti- 
cularly favourable circumstances were chosen for the trials; 
but yet the speeds attained materially exceed those at 


- 


which successful transmission could have been effected by a 
Wheatstone automatic apparatus or a synchronograph under 
similar conditions. Hitherto, abnormally high speeds have 
been impossible over landlines after the length of the line 
exceeds a certain figure, just as is the case through 
submarine cables. There is every reason to suppose that a 
modification of the construction of the line, and the application 
in its design of the principles enunciated by OLIVER Hravisipg, 
might effect an advance in speeds if the advantage gained 
were found to justify the extra cost of the line; but the 
introduction of a special form of transmitting or receiving 
apparatus would, it seems, hardly suffice to increase this length 
limit greatly in any particular case. The effect of an induc- 
tive leak placed at each end of the line has, according to the 
sample records we reproduce, considerably enhanced the clear- 
ness of the signals, and possibly the substitution for these 
resistances of distributed inductance in series with the line, as 
advocated by HRAVIsmE, might be better still. 


— — 


A test of the Pollak-Viruͤg apparatus on the landlines of 
this country would have furnished interesting results, as it 
would have afforded a direct comparison with the ordinary 
Wheatstone automatic and Delany multiplex on actually the 
same lines. In the early—often too early—days of its 
existence, an invention of this sort is almost invariably offered 
to the British Post Office. Should the usual course have been 
followed in this case, we wonder if the apparatus has been 
refused on its merits, or whether the Department has merely 
objected on this occasion to being made the advertising 
medium of what may be an immature invention. 


Cable Interruption. Date of Interruption. 
Latakia— Cyprus ã 2e 222 June 21, 1899 
Electric Lighting at Alderley and Wilmslow.— The station 
of the Alderley and Wilmslow Electric Supply (Limited), was 
formally opened by the Honourable Mrs. Alan de Tatton 
Egerton yesterday afternoon. l 


International Telephony.—Reuter learns that negotiations 
are in progress for connecting Paris and Rome, and Paris and 
Milan, by telephone. The charge for telephonic communica- 
tion between Berlin and Paris will be six francs. 


South Western Polytechnic (London).—A course of ten 
Uuiversity Extension Lectures on ‘The Direct Current 
Motor ” will be given at this Polytechnic on Mondays at 8:30, 
by Prof. C. A. Carus Wilson, M.A. The fee for the course, 
which commences on 9th inst., is 5s. The Day Colleges for 
Men and Women and the Evening Classes have now com- 
menced, and full particulars can be obtained of the Secretary. 


An Important Practical Application of Wireless Telegraphy. 
—A successful installation of wireless telegraphy has been 
established on one of the most dangerous parts of the Ushunt 
coast between lighthouses some 35 miles apart, by Lieutenant 
Tissol, of the French Navy, on behalf of the French Govern- 
ment. The system puts the Stiff lighthouse on the Isle of 
Ushant in communication with the new lighthouse on the 
Ile Vierge. We hear that other lighthouses on the French 
side of the Channel are to be connected in the same way. 


Cable Communication with South Africa.--The Eastern 
Telegraph Co. notify that cable communication with South 
Africa is working well and without delay. The Government 
land line communication between Durban (Natal) and the 
Transvaal has been subject to interruption for the past few 
days, and is, at the present time, totally interrupted ; but the 
Government land line communication betweeen Cape Town 
and the Transvaal has not yet been interrupted, and is working 
at present, although messages have been delayed over these 
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land lines owing to heavy traffic. 
lines are concerned, there is neither delay nor interruption. 


The Pacific Cable Scheme.— The Ottawa correspondent of 
The Times telegraphs that the Earl of Aberdeen and Lord 
Strathcona have been invited to act as representatives of 
Canada on the Board of Control of the Pacific Cable. 
Sir Sandford Fleming, in a letter to the Colonial Press. 
advocates the acceptance by Australia of the offer of the 
Eastern Extension Company to lay a cable from Cape Colony 
to Australia, but with the condition that the Australasian 
Colonies may purchase the line at a fair valuation when they 
so desire. We learn, however, that the South Australian 
Government will very probably accept the offer of the Eastern 
Extension Company to lay a cable via the Cape. 

Electric Traction at Sofia .—In connection with the note 
on page 822 of our last issue, with regard to an electric power 
and traction concession at Sofia, Dulgaria, Messra. Witting 
Dros., who are the London agents of the firm Electricité et 
Hydraulique of Charleroi, Belgium, writes us that the lattor 
firm are carrying out the work in connection with the traction 
system. High-pressure three-phase current will be generated 
at a distant power-house. The generator is being driven by 
turbines. The power will be transmitted to a sub-station in 
the town, where it will be transformed into continuous current 
at 500 volts by means of stationary and rotatory trans- 
formers. The rotatory converters are also directly coupled 
to vertical steam engines, which can be used as a stand, by 
in case of failure at the power-house, or on the line. 

Electric Lighting in Spain.—Algorta, near Bilbao, is lighted 
from a station at Lasarenas, the current being transformed 
down from 2,000 volts to 110 volts. The whole installation 
is of a most primitive character, and no regard at all has been 
paid to the safety of lives or property. On Saturday night 
last, during the gale, one of the high-pressure wires broke 
and fell on the roof of the equally primitive artillery stable at 
Algorta. This roof has some zinc on the top and for some 
reason or other was in metallic communication with the 
chains holding the horses and mules to the mangers. The 
high-pressure wire communicated the current to the zinc, and 
thence to the cattle by their head gear, with the result that 
17 mules and 1 horse were killed instantly, and the remaining 
90 would have shared the same fate had they not been 
removed with great celerity. 

Destruction of a Niagara Power- house by Fire.—Oa Septem- 
ber 4th the generating station of the Niagara Falls Park and 
River Railway and the Canadian Niagara Power Co. was 
destroyed by fire. These works are situated in the Victoria 
Free Park, on the Canadian side. The loss is estimated at 
about £18,000, of which there was only £7,600 insured. So 
far as is known, the fire originated in a short circuit on the 
alternating current line. It was first noticed in the base- 
ment, and the attendant had barely time to throw off the 
switches and shut down the turbines before he escaped 
from the building. The station contained two 750. 
kilowatt Westinghouse generators belonging to the Cana- 
dian Niagara Power Co., which had been installed as a 
temporary expedient, and three 200 kilowatt machines of 
Canadian make of the railway company. As soon as the 
extent of the fire was realised, cable connections were made 
to the services of the Niagara Falls Power Co., on the 
American side of the falls, by way of the upper steel arch 
bridge, and these are now supplying current for the railway 
line. The Canadian Power Co. is able to supply its customers 
from its old steam plant in another building, which had 
fortunately not yet been removed. 

Reporting the Shamrock - Columbia" Race.— The races 
between the. Shamrock ” and “ Columbia " on Tuesday and 
yesterday were reported to the New York Ilerald by wireless 
telegraphy, the arrangements announced in a recent issue 
having been successfully carried out. The telegrams published 
by the Daily Telegraph during the progress of the race, and 
on the following mornings, were also transmitted in part by 
wireless telegraphy. The instrument, manipulated by Signor 
Marconi and his two assistants, was placed on board the large 
ocean-going Plant line steamer, the Grande Duchesse,” 
which followed the race, and upon the upper deck of the 


So far as the Company’s i 


vessel was placed a pole, extending 60ft. in the air above the 
water-line. On board the Mackay-Bennett cable ship, 
anchored near Scotland Light, & similar pole was erected, and 
two other operators here received the messages. The cable 
ship was stationed near and connected with the Commercial 
Cable Company’s cable, whose land end is at Coney Island, 
and the English connecting wires were led straight into the 
offices of the New York Herald and the Daily Telegraph. As a 
sample of the messages transmitted on Tuesday, of which 
there were 26 in all, we quote the following two (New 
York time) :— 

12:5 p.m.— Wind failing—about four knots. Shamrock’s headsails are 
drawing better than Columbia's. Columbia’s balloon jib is of very little 
gervice, but Shamrock's is drawing well. Shamrock leads. 

12:18 p.m.— Shamrock, following Columbia's lead, takes in spinnaker 
and shifts boom to port. 

For yesterday's race the tclegrams were less frequent. The 
most important were the following :— 

Columbia now holds a trifling lead. Wind dropping. Small chance of 
ending race to-day. Columbia now only three lengths ahead. Wind 
freshening. 

The yachts are now almost level. 
decided to-day. 

Ship and Shore Telephony.—In our issue of Sept. 15th we 
made note of the fact that ships lying in the harbour of 
Genoa could now be connected with the telephone system of 
the town, and suggested that the National Telephone Co. 
might do well to give similar facilities at the principal ports 
of this country. Last week, the Houston liner Hyades,” 
lying in the Herculaneum Dock at Liverpool, which has 
been chartered by the Government as a transport, was, 
at the request of its owners, connected by the National 
Telephone Co. with the Houston Co.’s office by private wire. 
Luckily, in addition to the underground wires, there were 
some spare overhead wires not very far from the berth where 
this vessel was lying ; it was, therefore, possible to connect her 
up in six hours. The last span was taken from a pole close 
to the berth, insulated wires being fixed on the main-mast 
and brought down into the steamer’s cabin on to a portable 
set of instruments, and a 4lin. relay bell was fixed outside so 
that calls could be heard on board. We have Messrs. 
Houston’s authority to say that the installation was an 
unqualified success; in fact, on Tuesday one of their steamers, 
the * Mount Royal," in an adjoining dock, and yesterday a 
third steamer, the * Devona,” in the Herculaneum Dock, were 
joined up in a similar manner. These are by no means the 
first temporary installations of the kind. We believe that 
the National Telephone Co. would make no difficulty about 
connected ships to their exchanges, but this facility is not 
often demanded. 


Central Technical College.— The inaugural address of the 
session was delivered by Sir Andrew Noble on Tuesday, Sir 
Frederick Abel presiding. In the course of his address Sir 
Andrew Noble said that one of the greatest abuses of technical 
education was that it was often begun too early in life and 
was, therefore, substituted for general education. Another 
abuse was the divorcing of practice from theory, and yet 
another the danger of elevating practical application above 
scientific knowledge. He considered that in nine cases out 
of ten any knowledge acquired by a boy before he 
was sixteen could have but slight practical value, and 
he thought that, as a sharpener of young intellect and as 
a mental discipline, it would be difficult to improve upon the 
curriculum of our public schools. He did not agree that 
modern languages should supersede the classics as a means of 
education, and pointed out how much our scientific nomencla- 
ture was borrowed from Greek and Latin. In his opinion a 
boy should not begin any special studies with a view to fitting 
him technically for his profession before an age of 17 or 18. 
No Knglishman could observe without regret how certain 
branches of industry had almost entirely abandoned this 
country; but the English mechanic was second to none and if 
that false trade unionism were abandoned, which endeavoured 
to prevent the most intelligent and skilled from reaping the 
full benefit of their abilities, he did not despair of our gaining 
much that we had lost. If we were to hold our own, however, 
the opnortunities of technical education should be multiplied, 
and should be made use of to the uttermost. 


There is prospect of race being 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier p'Arsx.] 


Atomic Magnetism.—S. Meyer has extended his magnetic 
researches to some 200 inorganic compounds of all the known 
elements. From the material thus accumulated he draws 
some important conclusions. The combination of two 
diamagnetic elements is always itself diamagnetic. Certain 
apparent exceptions are due to impuritics. Compounds 
consisting of paramagnetic elements .are not, however, 
necessarily paramagnetic. Thus the oxides of magnesium, 
aluminium, tungsten, thorium, and silicon are diamagnetic, 
and this cannot be explained by impurities. In any case, it 
is not permissible to infer the magnetism of an atom from 
that of the molecule it helps to constitute. Polonium and 
radium are paramagnetic. The author has discovered quite 
a series of strongly magnetic elements, represented by the 
symbols, Pr, N, Y^, Sa, Gd and Er. The last of these, 
erbium, showsin the form of the oxide a magnetic permeability 
four times that of Fe, O;. If the metal is more strongly magnetic 
in the same proportion as its oxide, a very important addition to 
our magnetic resources will have been made. For since the 
specific gravity of metallic erbium is only two-thirds of that of 
iron, it would then be possible to construct dynamos of only 
one-sixth of the weight of the dynamos now constructed with 
iron cores. But until metallic erbium has been obtained in 
reasonable quantities the question must be doubtful, though it 
is encouraging to find that as a rule the molecular magnetism 
of paramagnetic compounds is smaller than the sum of the 
atomic  magnetisms. In diamagnetic compounds the 
magnetism is simply additive. The author admits that 
valuable conclusions may be drawn from the magnetism of an 
element as to its molecular weight, and he expects that the 
molecular weights of radium and polonium will be found to 
be somewhere about 180, or above 230. 

[S. MEYER, Wied. Ann., No. 9, 1899.] 


Photographic Study of Electrolytic Cells.—A utilisation of 
Toepler's method of Schlieren for the study of the 
changes of density in electrolytic cells is described by Rolla 
R. Ramsey. The apparatus, as shown in diagran, is arranged 
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as follows: Si is an illuminated adjustable slit, the image of 
which, by means of the lens, L,, is thrown on a second adjust- 
able slit, S. An electrolytic cell, C, is placed between Li and 
S, near to LI. The image of C is projected on the plate in the 
camera at P by means of two lenses L, and M. Li is an 
achromatic lens of 5cm. diameter and 93cm. focal length. L. 
is a photographic lens of 25-5cm. focal length. M is a gem. 
focal length microscope objective. S, is illuminated with sun- 
light by means of a cylindrical lens L, and a heliostat H. 
The principle of the ''Schlieren-methode " is, that if the 
medium between 8, and S, is homogeneous, then the image 
of B, will be brought to a sharp focus at 82, which has been 
placed at the conjugate focus of S1. If the slit of S, is made 
to coincide with the image of S., then the illumination on the 
screen P will be uniform. Moving the slit S, up will intercept 
the light and the screen will suddenly become dark. If the 
medium between Si and S, is not homogeneous, then the 
image of Si will not be sharp, and moving S, up will intercept 
the light from certain portions of the field, causing it to be 
blotched or spotted, ** Schlieren." The author reproduces 
some interesting photographs of cells in which electrolytic 
action is going on, and in which the regions of varying density 
are sharply marked. 
[R. R. Ramsey, Phys. Review, September, 1899.] 
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Field of a Magnet. — There are three different ways of 
experimentally plotting the lines of force of a magnetic field. 
One is Faraday's method of iron filings; another consists of 
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drawing elements of the curves from the orientation of a 
small magnetic needle passed along them ; a third consists of 
observing the motion of a floating magnetic needle. W. W. 
Griffith points out that these three methods give different 
results, and for obvious reasons. A small particle of iron is 
influenced by its neighbouring particles as well as by the 
magnet. Being a magnet by induction its magnetism decreases 
rapidly as the distance increases, and, therefore, the earth’s 
field has less disturbing effect on the filing-marked lines than 
on the lines plotted by means of a' permanently-magnetised 
needle. The third method is most closely in accord with the 
definition of a line of force as the line along which an 
elementary pole would move; but that pole is supposed to be 
free from inertia, which would otherwise tend to make the 
needle move on in a straight line. 
[W. W. GRIFFITH, Terr. Magnetism., September, 1899. ] 


Complete Magnetic Observatories.—According to H. Wild, 
it is not necessary to have two or three different buildings for 
a complete magnetic observatory. It is not only more 
economical, but also more convenient to have all the instru- 
ments housed under one roof. The author proves that the 
errors thus introduced are either negligible or amenable to 
immediate correction. He gives plans of an observatory 
provided with absolute instruments for declination, dip and 
horizontal intensity, as well as two series of variation instru- 
ments (one series being self-recording), all housed in one 
building, above ground, and heated by intermediate corridors 
keeping the temperature in summer and winter constant to 
within O:1deg. In the declination instrument the error due to 
the aggregate of the other instruments is less 1 65in., or well 
within the experimental error. In the intensity measure- 
ments a constant correction has to be inserted. Experience 
at Pawlowsk has shown the arrangements to work well. 

[H. Wry, Terr. Magnetism, September, 1899.] 


Photometry of Acetylene Flames. —Violle gave it as a result 
of his measurements that the spectrum of the acetylene flame 
differs only little from that of fused platinum. L. W. Hart- 
mann has compared various mixtures of acetylene and 
hydrogen, burning in air, with the Hefner lamp. He finds 
that the candle-power varies according to the completeness 
of the combustion, and is therefore influenced a good deal by 
the structure of the burner. A brass tip is unable to burn 
pure acetylene completely. The highest candle-power is 
developed by a mixture of acetylene and hydrogen, containing 
58 per cent. of acetylene. With & small lava tip the combus- 
tion is more complete, and maximum luminosity is obtained 
with 100 per cent. of acetylene. Acetylene burning in oxygen 
gives a very much higher efficiency. Phosphuretted and 
sulphuretted hydrogen and arsine are contained in commercial 
acetylene, and these have to be removed before it is safe to 


use it. ` 
[L. W. HARTMANN, Phys. Review, September, 1899.] 


Electrification of Nascent Gas.—W. Kösters has endeavoured 
to determine the causes of the electrification of gases evolved 
by electrolysis. For this purpose he passed several such gases 
in the nascent state through liquids, and studied the power 
thus acquired of producing an electrometer deflection. Both 
hydrogen and oxygen were positively electrified by passing 
through sulphuric acid, just as they are when given off by the 
electrolysis of that acid. But oxygen from an oxygen tube, 
passed through a solution of caustic potash, showed positive 
electrification, whereas electrolysis of the same solution yields 
negatively electrified oxygen. The author considers that this 
points to the identity of the electrification observed on blowing 
through with what Lenard calls ‘waterfall electricity.” 
Another peculiar phenomenon, first observed by Townsend, is 
that hydrogen, developed by electrolysis of dilute hydrochloric 
acid with platinum electrodes, is positively electrified, whereas 
its charge becomes negative after a while when carbon electrodes 


are used. 
[W. Kosters, Wied. Ann., No. 9, 1899.] 
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PLYMOUTH CORPORATION ELECTRIC SUPPLY AND TRAMWAY WORKS. 


The extensive electric supply and electric tramway works Power Station.—Dealing first with the central part of the 
of the Plymouth Corporation have recently been successfully | works, i.e., the power generating station, we may note that 
inaugurated, and as they possess many features of novelty | this is a building constructed principally of limestone pro- 
and interest a description of them should be of value to our | cured on the site which has been excavated out to a consider- 
readers. In July, 1896, the then recently appointed borough | able depth below the original level. The chimney is 180ft. 
electrical engineer (Mr. John H. Rider) presented a detailed | in height and 8ft. in internal diameter, and is of octagonal 
and careful report to the Electric Lighting Committee, in | shape. It is built of brick, with terra cotta and cast-iron cap. 
which a scheme of electricity supply was drawn up. Mr. The buildings comprise the usual boiler, engine and pump 
Rider has held the post of electrical engineer to the Corpora- rooms, and a battery room, together with a suite of 
tion ever since that date, and he is now rewarded by seeing | offices and rooms for the staff, mechanics and stokers. The 
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PLAN or PLYMOUTH ELECTRIC SUPPLY AND TRAMWAY POWER STATION. 


the scheme that he initiated brought ta successful completion. | general arrangements and dimensions of the buildings were 
The works, which have been constructed under the electric | designed by Mr. Rider in conjunction with his accomplished 
lighting order of 1894, are situated on the west shore of the chief assistant (Mr. E. G. Okell), the complete design having 
Cattewater on land at Prince Rock belonging to the been made by Mr. J ames Paton, the borough engineer and 
Corporation. A branch of the London and South-Western | surveyor, who is responsible for the actual construction and 
Railway runs in front of the works, which, being situated | the architectural details. 

close to the water, are thus supplied with ample accommo- Steam Generating Plant.—In the boiler house there are at 
dation both by land and sea. present erected three Lancashire boilers, each 30ft. by 7ft. Gin. 


E 
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built by Messrs. John Musgrave and Sons (Limited), of Bolton. | covering which is used for the boilers. Instead of covering the 
These boilers are made for a working pressure of 160lb., but | tubes of the boilers with composition, as is usually done, an 
the station is not run at a higher pressure than 130lb. The | isolated air chamber has been formed for each boiler by raising 
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INTERIOR OF MACHINERY ROOM, SHOWING THE PLANT ALREADY ERECTED. 


reason for constructing the boilers for a 160lb. pressure is to 
obviate reducing the working pressure as the boilers become old. 
It is interesting to notice the special form of non-conducting 


the division walls and constructing a floor of sheet iron on T 
girders from one wall to the other. This floor is covered 
with composition, and by means of manholes complete access 


THE ELECTRICIAN, OCTOBER 6, 1899. 833 


can be obtained at any time to the exterior of the boiler'sshell. | indicator in the boiler house serves to show the quantity 
Vicar’s mechanical coking stokers are fitted to each boiler, | of water in stock. A branch from the rising supply pipe 
and a complete system of coal-handling arrangements have | to the tank is taken to the water inlet of a steam injector 
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FERRANTI RECTIFIERS. 


been erected, allowing of the coal being conveyed mechanically | through two three-throw Hayward-Tyler ram pumps driven 
from the coal stores to the furnaces. An economiser of 256 | from spur gearing by electric motors. The pumps are fed 
tubes has been erected beside the boilers, and the scrapers | trom the same tank, and, with the injector, deliver into a 
are worked by an electric motor, as also are the mechanical 
stokers. There is room enough in the present boiler house | 
for three additional boilers of the same size, together 
with an additional economiser. The feed water for the 
boilers is taken from the town mains, and 2d. per 
thousand gallons is paid for the supply. A cast iron | 
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Moron CAR AND SIDE-BRACKET CONSTRUCTION, O SPAN WIRE CONSTRUCTION, WITH GUARD WIRES. 
tank holding 28,000 gallons has been erected on the special omnibus pipe, from which the water can be taken 
roof of the coal store, and is fed by means of a | either from the economiser or direct to the boilers, and 
Sin. pipe direct from the mains. A pneumatic depth | through either of a duplicate range of feed pipes and valves. 
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Any empty boiler can also be filled direct, either from the tank 
orfrom the main. We may here remark that the driving of 
auxiliary machinery by electric motors is one of the special 
features of these works. With the exception of the injector 
and the main engiaes there is no steam-driven plant at all. 


Machinery Room.—The spacious and lofty machinery 
room is capable of accomodating much more plant than 
has at present been erected, and thus the works are designed 
io cope with a far greater load than that with which the 
works have commenced or which are in immediate contempla- 
iion. At one end of the works are the Ferranti sets consist 
ing of the well-known vertical Ferranti steam engine and fly- 
wheel alternator. The sets have already been described in 
connection with the West Ham Electrie Supply Works (see 
The Electrician of Aug. 4, 1899). Two of these sets have been 
erected, and are now running, each being capable of a 
maximum output of 200 kilowatts at 2,000 volts. In addition 
to the larger sets, there are two composite sets, consisting of a 
Belliss steam engine coupled to a 100-kilowatt Ferranti 


state that the arc lighting at present consists of 80 10-ampere 


Crompton double-carbon arcs. As already mentioned the 
switchboard is erected on a gallery which forms part of the 
gallery running completely round two sides of the machinery 
room. The alternating current switchboard is of the ordinary 
Ferranti pattern arranged on the single pole principle, and 
the continuous current tramway board, which is erected at 
some little distance from the alternating current board, is 
designed so that in outward appearance it somewhat resembles 
a Ferranti board, though, of course, in actual arrangement it 
differs considerably, the usual tramway panels being fitted in 
accordance with established practice. 


Battery Room.—The storage battery plant is erected in a 
room quite separated from the rest of the power station, 
thus entirely obviating the risk of battery fumes entering 
the machinery room. Within the battery room are at 
present erected 260 Tudor-cells in series. The battery is 
capable of a maximum output of 200 amperes, and has a 
capacity of 600 ampere hours. 
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Mar or PLYMOUTH SHOWING ELECTRICO TRAMWAY ROUTES, MAINS, ETO, 


alternator, also to a 100-kilowatt Westinghouse continuous- 
current multipolar generator. The electrical sets are both on 
the same side of the steam engine, and are coupled by means 
of a friction clutch. This arrangement of generating plant 
allows of considerable flexibility in its use. In the first place, 
the steam engine may run both dynamos, thus combining. 
the lighting and tramway load. By another arrangement the 
tramway load may be put on to the alternator, this being run 
as a motor off the larger alternators, and by still another 
arrangement the alternator may be run from the continuous- 
current machine off the batteries. For the street arc lighting 
the rectified alternating current system has been adopted. 
Three Ferranti rectifiers of the latest and most improved 
pattern have been erected in a small wing of the machinery 
room beneath the switchboard gallery. "These are shown in 
one of our illustrations. It is intended to use two of the 
rectifiers, the third being kept as a standby. We may here 


Mains and Sub-Stations.—Already some 21 miles of mains 
have been laid on the three-wire system of distribution. 
There are six sub-stations, each of 100-kilowatt capacity, 
divided into four transformers of 25 kilowatts capacity. The 
transformers are of the Ediswan make, and are installed in 
chambers beneath the pavement 7ft. square and 7ft, deep. 

Tramways.—As indicated in the accompanying map, the 
present electric tramways form ‘only a part of the projected 
system of electric lines. Those already equipped represent 
about three miles of single track, and are equipped on 
almost every conceivable arrangement of the overhead trolley 
system. There are side poles and centre poles, single brackets 
and double brackets, span wires from poles and span wires 
from rosettes. In some places both trolley wires are carried 
on one side of the street, in other places they are carried on oppo, 
site sides of the street, while in others again they are carried 
double bracket centre poles down the centre of the street. As 
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would only be expected from such a system, the cars are equipped 
with swivel-side trolley arms. The cars are of the double- 
decked pattern, and it is intended to use trailers on special 
occasions when the traffic is heavy. Probably no more 
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HIGH-PRESSURE SWITCHBOARD. 


difficult piece of tramway equipment has presented itself 
in this country. For the three miles in question the curves 
are extremely sharp, and the streets tortuous and narrow, 


Hoistina A POLE. 


and altogether the problem of equipping this section of the 
Plymouth tramways must have been no easy one. Some five 
and a-half miles of single track extensions are already projected, 
and tenders have been invited for the equipment. The exten- 


sions at the power house to meet this comprise a 400-kilowatt 
dynamo, a battery for 1,700 ampere hours, a 86-kilowatt 
booster, and a 200-kilowatt motor alternator. 


System of Charging. — The energetic engineer to the 
Plymouth Corporation has made a boast that Plymouth 
starts its electricity works with the lowest charge for supply 
ever made on commencing work. The charge for lighting 
supply is 41d, per unit, and for the tramways 31d. per unit 
up to 150,000 units per annum. We congratulate the Elec- 
trieity Committee and its engineer (Mr. John H. Rider) upon 
this excellent start. And, in conclusion, we tender to Mr. Rider 
our best thanks for his courteous assistance in the preparation 
of this description of the interesting electricity works in the 
capital of the Far West. 


THE POLLAK-VIRÁG SYSTEM OF HIGH-SPEED 
TELEGRAPHY. 


Interesting experiments with the Pollak-Viráz system of fast 
speed telegraphv were made on several nights last week between 
Budapest and Vienna, when a speed of from 1,300 to 1,500 words 
per minute was attained. "The tests were made, we understand, in 
presence of the German technical officials, and a representative of 
the French Government was also present. The following is a 
technical description of the apparatus :— 

The transmission is effected by a perforated strip of paper, as 
in the case of the Wheatsone automatic, and a telephone fitted 
with two small mirrors serves as the receiver, the diaphragm of 
the telephone being set into oscillation corresponding to the 
current impulses generated by the transmitter. These oscilla- 


Fic. 1. 


tions are made visible photographically. The dots and dashes 
of the Morse code are representated by strokes on either side of the 
central line, as shown in Fig. 1, the strokes being produced by 
current impulses in different directions. The transmitting appa- 
ratus, B, Fig. 5, consists of a roller driven by a motor or clockwork. 
This roller moves the perforated paper forward, and is connected 
with the line. The strip of paper is perforated in two lines corres- 
ped to the two directions of the current, and above it two 

rushes are fixed, one connected to the positive pole of one battery, 
the other to the negative pole of another. The return wire is 
connected with the other two poles of the two batteries. Now, if in 
consequence of the perforations of the paper, one of the two brushes 
comes into contact with the metal roller, a positive or negative 
current flows through the roller to the line and thence to the 
receiving apparatus. 

At the receiving station, B, the currents, as already mentioned, 
ass through a telephone whose diaphragm is moved in a direction 
etermined by the direction of the current impulse. The movements 

of the diaphragm are transmitted to a small mirror with the assistance 
of a metal rod. It is necessary that the small movements of the 
diaphragm should occasion a relatively large displacementof the mirror. 
This is done by fastening to the mirror a small plate of soft iron, held 
in position by one pole of a permanent magnet. The pole of the 
magnet ends in two points, and holds the mirror in such a way that 
the line joining these two points is the axis about which the mirror 
turns. The other pole of the magnet is provided with a weak spring, 


; also ending in a point, and forming the third point of support of the 


mirror. This spring is now connected to the diaphragm by means 
of a small rod, so that the small movements of the diaphragm cause 
a rotating motion of the mirror, which is relatively large as the 
points of support of the mirror are very near to one another. This 
method of magnifying the movements of the diaphragm has the 
advantage that, in consequence of the small weight of the moving 
parts, the velocity of vibration of the diaphragm is not lessened. 
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The light of a small glow lamp falls on the small concave mirror | of its original position in one direction or the other. In this way 
just mentioned, which throws the image of the filament on a piece | the up and down strokes already mentioned are traced on the sensi- 
of paper sensitive to light. In front of this sensitised paper a ' tised paper. The latter is wound on a drum which is mounted on 


Fic. 2.— REPRODUCTION OF A SAMPLE RECORD. 
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Fie, 4.—Inpuctive BRIDGING Com OMITTED. 


cylindrical lens is placed which draws together the long narrow | a screwed spindle, so that the line traced by the light follows 4 
image to one bright point. In consequence of the current impulses | continuous spiral route. The amplitude of the movements of the 
which move the diaphragm and mirror, the spot of light moves out | spot of light are large enough to make the signals clearly legible. 
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Although this action appears simple enough, allowance has to 
be made for one important disturbing factor, viz, the natural 
period of oscillation of the diaphragm itself. This is done by makin 

the duration of each current impulse equal to the natural perio 

of the telephone diaphragm, so that the current always stops exactly 
at the moment when the diaphragm is swung back to its original 
position. By suitably adjusting Ko velocity of the paper and the 
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fastened on a drum in such a way that the same series of letters were 
constantly repeated. We have referred above to the most recent 
trials between Budapest and Berlin, which are stated to have given 
distinct and readable signals at speeds of from 1,300 to 1,500 words 
per minute, Fig. 2 is a reproduction on a reduced scale of the 
signals received, Fig. 3 shows the same series of signals without 
the device for damping the oscillations of the diaphragm, and Fig. 4 
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dimensions of the perforations, the duration of an impulse can be 
regulated, and a perfect damping of the membrane so obtained. But 
in order not to be dependent in practice on the pecision of the move- 
ment of the paper, another device has been added. If the current 
impulse is shorter than the natural period of the vibration of the 
diaphragm, and a condenser is connected in parallel to the telephone, 
this condenser will be charged during the duration of the current 
impulse. After the current ceases, the condenser (as shown in 
Fig. 6) discharges into the telephone circuit, and prolongs the 
duration of thecurrent. By usinga condenser of suitable capacity, it 
is contrived that the diaphragm returns to its original position 
without first oscillating to and fro. 


It appears that the inventors have not overlooked the fact that the 
properties of the line, independently of the apparatus, render fast 
speed telegraphy difficult. An endeavour is made to counteract this 
influence to some extent by connecting, parallel to the line at the 
transmitting station, a coil with self-induction, whose dimensions are 
chosen according to the self-induction, capacity, and resistance of 
the line, 

The first experiments were made through an artificial line whose 
resistance was 2,000 ohms and capacity 8 to 9 microfarads, These 
having proved successful, the Hungarian Ministry of Trade kindly 
allowed tests to be made with four bronze lines of 3mm. diameter 
from Budapest to Temesvár. These were connected together at 
Temesvár, so that a metallic circuit 400 miles long and of 4,000 ohms 
resistance was obtained. The experiments made both in wet and dry 
weather, and a speed of 70,000 words pe hour, and 20 volts battery 
pressure, gave clear signals, while with 25 volts a speed of 100,000 
words per hour was attained. Other experiments on a metallic 
circuit of iron wire 210 miles long and of 6,000 ohms resistance 
were also successful, a speed of 54,000 words per hour being obtained 
with a 60-volt battery. In the experiments the perforated strip was 


shows the disturbing effect of the line itself when the self-induction 
coil is omitted, The time taken to receive such a sheet with 500 
to 600 words is stated to be 22 seconds. 


ON THE MAGNETIC HYSTERESIS OF COBALT.* 


BY PROF. J. A. FLEMING, M. A., D. SC., F.R.S., A. W. ASHTON, B. sc., 
AND H. J. TOMLINSON. 


Although determinations have been made of the magnetic con- 
stants of cobalt by other observers, we have not been able to find 
any very complete set of observations on the magnetic hysteresis 
values of cobalt of known chemical composition corresponding to 
various cyclical magnetic forces of known range or maximum value. 
Having in our possession a cobalt ring of supposed fairly pure com- 
mercial cobalt, a series of magnetic experiments were undertaken 
with it, the results of which are embodied in the following tables 
and di A rectangular-sectioned circular ring of the metal 
was cast for us by Messrs. H. Wiggin and Co., of Birmingham, and 
turned up true in the lathe. The dimensions of the ring were then 
carefully measured, and the mean values were found to be as follow: 


Mean outside diameter of ring . 13:84 ems. 
Mean inside diameter of ring . ꝗ . 115. 4 
Diameter of mean perimeter of ring . 1850 „ 
A ] WꝛAi. ² ²“ ]A ĩ¾ dna ĩ˙̃ $4926 „ 
Mean depth of cross-section of ring —— 391 „ 
Mean cross-sectional are eere eee eno enn 5°23 sq. cm. 
The mau of ihe ring WW cierre ior rIid eese poor sek eR 1,665 grams 
The volume of tbe TIE. | uico é 205°6 c. em 
Tha IR ⁵—ůÄÄL⏓ꝛ. .. 8 81 


Abstract from the Phil. Mag. for September. Paper read before the 
Physical Society on June 23, 1899. 
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The ring was then insulated with silk tape and wound over with 
four secondary coils of No. 36 S. W. G. silk- covered copper wire of 
100, 50, 25, and 10 turns respectively, put on at quadrantal positions. 
Over these secondary coils was wound a series of six primary coils 
of No. 18 S.W.G. cotton-covered copper wire laid on uniformly 
round the ring and having 195, 187, 180, 167, 161, and 155 turns 
respectively. The wire was well insulated with tape and shellac 
varnish. The ring so prepared was mounted on a board. From 
some of the turnings a chemical analysis of the metal was made for 
us by Mr. R. A. Hadfield, M. Inst. C. E., to whom we are greatly 
indebted. The analysis showed that the metal had the following 
composition :— 


Cobalt............ 95:93 per cent. | Silicon . c. 0:42 per cent. 
Nickel uec "D -j Carbon is uns 136. „ 
a 09101 ; Sul trace 
Manganese ... .. 025 „ Phosphorus ... trace. 


The metal cannot, therefore, be considered as even approximately 
chemically pure. It contains nearly 1 per cent. of iron and 1 per cent. 
of nickel. 

The ring thus prepared was submitted to a complete set of 
magnetic tests by aid of the ballistic galvanometer in the usual 
manner for the determination of the magnetic flux density or 
induction corresponding to certain cyclic values of magnetising force. 
It is unnecessary to give the details, excepting to state that the 
electrical measurements required were all ultimately referred to a 
standard resistance and Clark cell by means of a potentiometer. The 
ballistic galvanometer used was a Crompton-d'Arsonval, with a 
movable coil having a periodic time of 14sec. 

The standardisation of the galvanometer was effected in the usual 
manner with a standard secondary coil placed in the interior of a 
long primary solenoid of known dimensions. From the observa- 
tions the magnetising force (H) employed and the corresponding 
flux density or induction (B) were calculated and the results set out 
in the accompanying tables. 

The first set of experiments consisted in taking a careful set of 
complete magnetic (BH) cycles, and from these the hysteresis 
losses in ergs per cubic centimetre per cycle corresponding to known 
maximum flux densities were calculated by measuring the delineated 
areas. A Steinmetz curve was then constructed showing the relation 
of the hysteresis loss in each cycle to the maximum induction for 
that cycle. This was converted by taking logarithms (ordinary) of 
both variables and plotting a logarithm curve. This last curve proved 
to be nearly a straight line. 


If W=magnetic hysteresis energy loss in ergs per cubic centimetre. 
per cycle, and 
B = maximum flux-density (induction) during the cycle, 
| — maximum magnetisation during the cycle; 
then the logarithmic curves show that over a wide range 
W —0:01 B'S, or W 20:527 162. 

These exponential expressions W — ;B" and W=7’I" for W in terms 
of B and ! show that the relation found by Mr. C. P. Steinmetz* for 
nickel, approximately holds good for this sample of cobalt, viz., that 
the hysteresis loss varies as the 16th power of the maximum flux- 
density during the cycle. 

It is not a little curious that for materials differing so much as the 
above cast cobalt and soft annealed transformer iron the hysteretic 
exponent should in both cases be so near to 1'6. At low inductions 
the hysteretic exponent increases in value, however, in all cases, In 
the case of iron it is well known that magnetic hysteresis becomes 
zero before the maximum induction becomes zero. "There is, in fact, 
a non-hysteretic range of cyclical magnetisation. Hence it follows 
that for some small value of the maximum flux-density there must 
bea range of flux density during which hysteresis increases from 
zero to a finite value ; in other words, its rate of change is then 
very large. Hence log, W will have a very large negative value 
corresponding to a certain small value of log,, B ; and accordingly 
it follows that the hysteretic constant n, which is represented by the 
tangent of the inclination of the line (log W, log B) cannot have the 
value 1:6 throughout all values of Bmax., but must increase as Bmax. 
decreases. That this is also the case for this cobalt sample was 
well shown by the lowest observation-points on the logarithm- 
curve. We conclude from the fact that the hysteretic exponent 
attains a higher value than 1:6 for very low inductions, that there 
is in cobalt also a non-hysteretic range of cyclical magnetisation. 
It is usual to express W in terms of B ; but inasmuch as W is really 
an expression for the behaviour of the metal p se corresponding to 
a given state of magnetisation, it would be better to express W in 
terms of the magnetisation |. Of the three magnetic vectors H, B, 
and |, I has reference to the properties of the material itself, B to 
those of the material and the space it occupies as well, and H may be 
looked upon as denoting the space qualities only. Hence magnetic 
material qualities like W should be expressed in terms of I rather 


* The Electrician, Vol. XXVIII., pp. 384, 408,425 ; also Vol. XX XII, p. 672. 
iron and steels of various composition, and by Dr. A. Kennellyt for 
+The Electrician, Vol, XXVIII., p. 666 (1892). 
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than B. We have accordingly given the logarithmic curve connecting 
log,, W and log, l, | being the magnetisation during the cycle. 

The fact that the hysteresis loss W during a cycle can be approxi- 
mately expressed in terms of the maximum magnetisation I during 
the cycle, seems to show that the work done in making a complete 
magnetic cycle, or carrying the magnetic molecules once completely 
round, is nearly a simple exponential function of the percentage of 
them which are collineated at the beginniug and end of the cycle in 
the direction of maximum magnetisation. The magnetisation being 
the magnetic moment per unit volume, it follows that the work done 
in making a complete magnetic reversal of all the molecular magnets 
is a nearly simple exponential function of the total resolved mole- 
cular magnetic moments in the direction of magaetisation at the 
begiuning and end of the operation. 

It appears, therefore, that the work done in carrying the magnetic 
molecules in unit volume once round a complete cycle is nearly 
proportional to the 1 6th power of the aggregate magnetic moment of 
all the molecules estimated in the direction of the magnetic force. 

The more the molecular magnets are collineated, that is, the 
greater the aggregate magnetic moment in a given direction, the 
greater the work required to effect a complete cyclic operation, tle 
two magnitudes being related by a simple exponential relation. 
It would be interesting to determine if the mechanical work 
required to effect the complete magnetic reversal of a crowd of small 
compass needles is proportional to the l:6th power of the aggregate 
maximum magnetic moment before or after completion of the cycle. 

The observations also furnished a simple magnetisation curve for 
the metal and a series of values of the permeability stated in terms 
of the flux-density B and of the magnetic force H. A study of these 
curves shows that this cast cobalt magnetically resembles many 
ordinary qualities of cast iron. As a comparison, a series of similar 
observations were taken on a circular cast-iron ring. This ring was 
prepared for us by Messrs. Easton, Anderson, and Goolden from a 
variety of cast iron used by them for dynamo purposes. The 
transverse section of the ring was rectangular. The dimensions of 
the ring were as follows: — 


Mein oatude OBEN 85 5'000in. 
Moan inae % oeaan vec ay PE ̃˙ 1.1. diuo oaa ul 4*000in. 
Depth o£ AAA ²˙ A RARE m0 ̃, ²•mt aa 0°500in. 
Mean thickness 77 sores UrA 2G Ores 1:000in. 
Maas CE PIU. r LAS YE Cd CE EGRA WOES A rin 1:80861b. 
aS tn a AA PPRA e day eaa que Po aba ee E YN Es Pi v av E gal ves 1042 


The ring was insulated and wound over with two primary coils of 
No. 20 S.W.G. cotton-covered copper wire, the inner layer having 


Observations on the Magnetic Hysteresis of Cast Cobalt. Cyclical 
Magnetisation Curves. 
Loop I. Loop II.  LoopliL | Loop Iv 
H | 8 H B | H B | H B 
667 911 1525 2.341 | 1791 3,106 | 2576 | 4,110 
4:92, 805 713, 1,998 917 2,549 | 1499 3,496 
3:24 676 3°75 1,595 418 2018 | 728 929,909 
2:28| 586 0 1,092 0 1,436 O | 1,807 
099| 453 | - $21 418 - 342 727 | — 528 | 420 
0 | 347 — 536 - 286 - 5:92 - 205 ||- 8-91 |-1,005 
-0:99| 222 | - 718 - 895 - 897 -1,288 | - 12-46 2,023 
-298| 94 |; - 931 -1,536 | -1289 , 2.312 — 18:87 |- 5281 
525 164 | —1172, -2,069 | -1791 -3,106 | — 25°76 |- 4,110 
-492| -537 | -1323 -2,341 | | | | 
-6'67 —911 | | 
Loop V. | Loop VL | Loop VII. | Loop VIII. 
30:53 4,569 38:56 | 5,216 | 48:54 5,869 | 6108] 6,519 
1764 3,880 2115 | 4,397 | 2679| 4.980 || 3638 | 5,705 
775 5,047 1019 | 3,536 | 1091 3,751 1639| 4,440 
0 | 2022| 0 2177 0 2,299 0 2,418 
- 523  494|- 6'23 201 | — 5:60 674 | — 611 550 
951 1,182 1019 | -1,350 || - 10°91 | - 1,376 || - 11:02 | - 1,357 
14.41 2,490 1684 -2,912 || - 17:03 | — 2,846 || — 19°51 | - 3,220 
20-85 — 3,535 — 26°83 | - 4,257 || - 28°20 | - 4,383 || - 36:99 | - 5,123 
5055 4.559 -38:56 | - 5,216 | - 48°54 | -5,869 | - 61-08 - 6,519 
Loop IX. | Loop X. Loop XI. 

H B H | B 
15:46 7,052 93:18 7,622 114-03 8,237 
46:41 6,224 52:56 6,586 60:36 7,020 
18:43 4,684 | 20°90 4910 | 2135 5,337 

0 2460 | 0 2,521 0 2,626 

— 6°74 854 | - 717 240 |- 786 | - 

- 12:86 21,758 -1497 2278 |- 1671 | -257 
- 26°35 -4104 || -3373 | -4,825 |- 3784 | —5,167 
- 46°72 -5,786 || -5764 | -6,366 ||- 71:10 | -6,989 
-7546 -7,052 || -9518 | -7,622 |-11403 | -8,237 
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Magnetisation Curve, Permeability, and Hysteresis Values of Cast 
Cobalt. 


‘Hysteresis loss|Hysteresis loss in 


U. in ergs per | watts per lb. per 

cc. per cycle. |100 cycles per sec. 
137 452 0:254 
177 2,454 1:579 
173 5,956 2:222 
160 6,292 $555 
150 7,514 4:143 
135 8,955 5:029 
121 10,937 6:144 
107 13,235 7:436 
93 14,642 8:226 
82 16,518 9:280 
72 18,950 10:646 


H is the maximum value of the maguetising force during each cycle. 

B is the maximum value of the flux-density or induction. 

u is the value of the permeability corresponding to the annexed values 
of B, and the hysteretic losses also corresponding to the values of H and B 
are given in ergs and watt-seconds. 


Observations on the Magnetic Hysteresis of Cast Iron. 
Magnetisation Curve. 


H B p H B p H B u 
019 | 27 139 | 884 4030 456 4465 8,071 181 
0-41 62 | 150 | 1060 4,491 424 5657 8,548 151 
111 | 206 | 176 | 1233 4,884 396 | 71:98 | 9,097 126 
2:58 | 768 | 303 | 1395 5,276 378 8899 9,600 108 
3°41 | 1,251 | 367 | 1561 5504 353 , 10635 10,066 95 
445 1,898 427 1821 5829 320 12060 10,375 86 
5°67 | 2,589 | 456 | 2637 6,814 258 14037 10,725 70 
716 3,350 | 468 207 . 


Cyclical Magnetisation Curves. 


Loop I. 

H | B H B | H B | H B 
580 | 1475 | 078 972 | -113 240 -342 |-1,357 
$46 | 1440 | 055 886 | -162 -— 103 | -352 |- 1,584 
$30 | 1426 | 031 | 845 | -209 |- 494 | -360 |--1,413 
292 | 1,377 | 0 750 | —238 |- 739 | -380 1,475 
282 1.51 -027 | 663 | -260 - 9060 | .. 7 
267 1,355 030 627 | -274 1,013 d 
211 | 1,243 0.47 564 | -286 -1,074 | 
132 | 1,090 |- 0-89 374 | -331 1,290 

Loop II. 

553 | 2,545 | 059 | 1,762 | -149 730 | - 509 | - 2,548 
465 2475 | 037 | 1677 -233 |- 648 | -519 | -2,396 
381 | 2392 | 0 1554 | -3.39 1,251 -553 | - 2,545 
351 | 2,555 |—0-27 | 1421 | -363 |—1,469 ki ss 
2.80 | 2,247 0.37 1,388 -383 |- 1,642 d gi 
232 | 2,160 |-059 | 1,285 | -470 |-2,150 
147 2,000 -085 | 1,133 | -495 |-2,286 

Loop III. 

8°75 | 3,865 | 275 | 3228 | -061 | 2,194 '| -732 | -3,436 
7:46 | 3,781 || 089 | 2,799 || -162 | 1,583 || - 7:99 | ~ 3,626 
519 | 3,569 || 038 2,605 | -273 210 || -875 | -3,865 
4°67 | 3,484 | 0 | 2465 | —415 |-1482 |... » 
4:17 | 3441 ||-038 2301 | - 497 |-2,348 

Loop IV. 
1914 | 5,972 | 165 | 4239 | -048 | 3,536 | - 7:51 3,128 
14-77 | 5,825 | 089 4047 -094 3316 | -1445 | 5,188 
11:38 | 5,646 | 047 3,950 -180 2,722 | -1594 | -5,475 
10:92 | 5,526 | 0 | 5,804 -448 — 735 | -1914 | - 5,972 
10°21 | 5496 |-031 | 3,663 | -636 2,475 i 
Loop V. 
7L50 8,930 681 | 5,760 1052 4.10 43.47 -7,996 
4386 8,262 ' 0 4.290 24.10 6,628 4900 -8,116 
32.07 7,715 220 2,957 31.75 7,289 | -5111 8,239 
1055 6,311 7.01 2473 |-3658 -7,640 | 71.50 8,930 


— ... 


Hysteresis loss. 


Loop. B (max.). Ergs per ce. | Watts per lb. per 

per cycle. 100 cycles per sec. 
| — T€ 1,475 466 0:500 
IL de o odis 2,545 1,288 0:829 
Ul. croma 5,865 2,997 1:934 
n 5,972 7,397 4:765 
N 8,950 13,423 8:658 


248 turns and the outer 243 turns. "The primary coil was overlaid 
with two secondary coils of No. 36 silk-covered copper wire, one 
having 200 turus and the other 20 turns The ring was submitted 


to the process above described for obtaining the cyclic magnetisation- 
curves by determining with the ballistic "ggg cb the value of 
B corresponding to various cyclic values of H. These observations 
were taken by Mr. H. I. Lewenz in January, 1898, in the Pender 
Electrical Laboratory, University College, London. 

The hysteresis loops were then carefully plotted out by the same 
observer. From the measurements of area a Steinmetz curve was 
drawn, the ordinates of which represent ergs per cubic centimetre 
per cycle and the absciss: maximum flux-density during the cycle. 
Also a curve was drawn, the absciss and ordinates of which 
were the ordinary logarithms of the above quantities. This 
latter curve proves to be a straight line over a  consider- 
able portion of its length. The inclination of the line, how- 
ever, shows that the hysteretic exponent for this cast iron 
has a value of 1:97, considerably above the value obtained for the 
cast cobalt. It appeare, therefore, as if the hysteretic exponent for 
cast iron at moderate and high inductions resembles that of wrought 
iron, and that of nickel and cobalt at very low induction densities. 
The chemical composition of the cast iron ring we employed was 
kindly determined for us by Mr. R. A. Hadfield. His analysis 
showed the presence of 2 per cent. of silicon, 2:85 of carbon, and 0˙5 
of manganese. It was therefore not in any way abnormal. The 
foregoing tables give an epitome of the observations on these cast 
cobalt and cast-iron rings. 

The result of experiments with the cast cobalt ring is to show 
that although in general form its magnetisation curve resembles 
that of cast iron, its hysteretic exponent is similar to that of annealed 
soft iron. The absolute hysteretic values corresponding to various 
maximum flux-densities are, however, considerably larger than those 
of a typical variety of cast iron. 


— mmm 
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HOT-WIRE AMMETERS AND VOLTMETERS. 


Messrs. Johnson and Phillips have been appointed sole licensees 
for the Hartmann and Braun hot-wire instruments in this country, 
and are commencing the manufacture of them at their Charlton 


Fic. 1.—Compensation Plate carrying Hot Wire Movement. 


works. As is well known, in these instruments the heating effect of 
the electric current in a wire of suitable resistance is by special 
mechanism made to serve the purpose of indicating current or 
otential in the measuring apparatus. The quantity of heat 
eveloped by unit current in unit time is the same for every kind of 
current, continuous or alternating of any frequency, and as there is 
no magnetic system the instruments are unaffected by external 
fields. Against these advantages, however, must be set the greater 
amount of energy absorbed by the hot-wire class of instruments. 
The measuring or hot wire, A, A, is of platinum silver, 160mm. long, 
and is stretched between two terminals, T., T, In the centre 
of this wire another wire of phosphor-bronze, B, B, is attached 
at right angles, and held taut by a third terminal . Near the 
centre of this phosphor-bronze wire, a cocoon fibre C is fixed by one 
end at right angles, the other end passing round a specially grooved 
metal roller R fixed on a pivoted steel spindle mounted in jewels. 
The fibre finally terminates in a small eyelet attachment to a flat steel 
spring S. The whole arrangement of the fibre and wires is thus 
subjected to tension and any slackening or “sag” of the ipsis 
wire is immediately taken up by the steel spring and is transmitte 
by the phosphor-bronze wire and fibre to the grooved roller which 


. F 


Digitized by C 


840 


— 


THE ELECTRICIAN, OCTOBER 6, 1899. 


carries the pointer. By this method the smallest extension of the 
wire is greatly magnified and conveyed to the pointer, thus 
rendering the deflections easily perceptible. An advantage of this 
construction is that the scale has d e divisions in the part most 
frequently needed. "The wholeof the hot-wire movement is mounted 
on a metal compensation plate PP, made from a carefully tested alloy, 
whose temperature coefficient is the same as the measuring wire. 

To deflect the pointer of the voltmeter over the full scale, a current 
of 0:2 ampere is required. For ranges up to 400 volts a series resist- 
ance of constantan is placed in the backs of the instruments, where 
special means are provided for efficient ventilation. For higher 
ranges than 400 volts the resistance is placed in a separate case. 
In the ammeters the hot wire is divided into equal parallel parts 
of two or four, by thin silver foil strips, Fi, Fa, F} By this means 
4 or 5 amperes may be sent through the wire with a drop of potential 
not exceeding 0:25 volt. All the ammeters are provided with a 
constantan shunt, which, when the range does not exceed 100 amperes, 
is placed in the back of the instrument. For higher ranges the 
shunts are separate, and may be had to carry several thousand 
amperes. The instruments are otherwise exactly similar, except that 
a thicker hot wire is used in the ammeter than the voltmeter. A 
thin metal plate situated near the hot wire protects the latter from 
air disturbances, and ensures a uniform heating of the wire. A 
magnetic damping arrangement is provided to render the instrument 
dead beat. For high pressures the whole internal mechanism is mounte1 
on ebonite, the cover being also made from the same material. 


Fic. 2.— Di»gram of Connections. 


The instruments may be had with either front or back connections 
and for central station work, and the usual large type can be supplied 
with illuminated dial. The portable instruments are mounted in 
strong oak cases, and fitted with plug fuses to prevent damage by any 
accidental excess of current. Means are provided to reset the pointer 
to the zero position, should it at any time show a zero error. 

Messrs. Johnson and Phillips inform us that the instrument is 
adapted also for laboratory work, several being in use at the Berlin 
Reichanstalt. 


ELECTRICITY WORKS ACCOUNTS. 


Newcastle and District Electric Lighting Co., Ltd. 


Again this week we present to the notice of our readers 
analyses of two undertakings in the north—one a company 
concern, the other municipally controlled. 

As regards the former—the Newcastle District Co.’s 
undertaking—we are glad to be able to record a maintenance 
of the steady all-round progress which has characterised the 
working from the first. 

The output during 1898 was 748,489 units sold, represent- 
ing an increase of 23-7 per cent. over that of 1897, and pro- 
ductive of a revenue of £13,038, or an average of 4-21d. per 
unit. The year’s expenditure represented 45:8 per cent. of 
the total revenue of £13,808, leaving a working profit of £7,546. 
As compared with that of 1897, this is a better result by £1,871. 

Nothing this year has been placed to the reserve fund, but 
£1,400 was carried to the depreciation account. The balance 
of £5,768 available for distribution permitted of an ordinary 
dividend of 73 per cent. being paid. 

The costs of 1898 are a distinct improvement over those of 
the preceding year. Nearly a farthing has been taken off the 
total costs, and at 2:02d. per unit they are representative of 
good practice at the output. Precisely the same thing may 
be said of all the items of works costs, except, perhaps, that of 
oil stores, &c., which we think is a little high at 0:168d. per 
unit. On the other hand, the management charges show an 
excellent figure. 


In the following table we give a record of the progress of 
the undertaking since 1891 :— 


Lamp Plant Max. supply 
Year. s sef connection. a Capacity. demanded. 
8c. p. equiv. (Kilowatt). (Kilowatt). 
1891 150 11,000 206,000 — 
1892 161 14,000 290,500 "^ 
1893 182 18,500 388,500 820 320 
1894 226 25,510 431,000 969 560 
1895 260 27,515 472,000 969 404 
1896 290 28,000 541,139 1,269 460 
1897 | 325 | 33,000 600,972 1,269 559 
1898 | 350 | 39660 | 743489 | 1269 | 667 


Huddersfield Municipal Electric Supply Works. 


Although unblessed either with quite so large an output or 
load factor as the Neweastle district undertaking, Hudders- 
field can certainly boast of slightly better results, at any rate 
so far as costs are concerned. Moreover the Huddersfield 
concern is about 84 years younger. 

Comparing the results of 1898 against those of 1897 the 
eosts have sensibly dropped to the excellent figure of barely 
2d. per unit for the total. Of the several items those of 
works costs, and especially generating costs, are notably low, 
the fuel charge at 0:47d. being an excellent result. Manage- 
ment and property charges come out at very much an average 
figure, 

The year's output of 593,377 units sold is an advance of over 
35 per cent. on that of the preceding year and was productive 
of £11,151 net, representing an average revenue of 4:51d. per 
unit sold. ! 

The working profit amounted to £6,936 or 8:5 per cent. of 
the mean capital, as against £4,964, or 7-78 per cent. of the 
capital in 1897. This profit was wholly absorbed by the 
interest and capital charges, viz., £2,602 interest, £1,898 to the 
sinking fund and £2,437 for depreciation. 

As compared with the Newcastle district concern, the 
higher capital expenditure per kilowatt of £82 at Huddersfield 
places the net revenue account somewhat at a discount. The 
latter undertaking has a better position in respect of its 
reserve funds, the total reserve funds and repaid capital 
amounting to £14,169, as compared with £7,000 in the former. 
We are glad to note the good increase in the lamp connec- 
tions—amounting to nearly 30 per cent. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)...... Jan.  6,1899|Kingston-upon-Hull (Mun.) June 9, 1899 
Ayr (Municipal)... . . . Sept. 22, „ |Kingston-on-Thames (Mun.) April 21, ,, 
Bedford (Municipal) May 19, ,, |Lancaster (Municipal)...... Oct. 21,1898 
Belfast (Municipal) ........ Sept. 15, ,, |Leeds (Company) .......... Mar. 3,1899 
Birmingham (Company)....Sept. 15, ,, |Leicester(Municipal)......Jan. 90, ,, 
Blackpool (Municipal) ....Sept. 29, ,, |Leyton (Municipal) ........Sept. 8, ,, 
Bournemouth (Company) ..April 28, ,, |Liverpool (Municipal)...... June 9, ,, 
Bolton (Municipal) ........ Dec. 9, 1898 Manchester (Municipal). . .. Aug. 11, „ 
Bradford (Municipal) ...... April 14, 1899 | Newcastle and District (Co.) Dec. 2, 1898 
Brighton (Municipal) ......May 12, ,, |Newcastle-upon-Tyne(Co.) April 14, 1899 
Bristol (Municipal) ........July 14, „ Northampton (Company) .. April 15, 1898 
Burnley (Municipal) ...... Aug. 25, „ Norwich (Company) )) Dec. 2, „ 
Burton-upon-Trent (Mun.) April 21, „ Notting mpany) ....Mar. 17, 1899 
Bury (Municipal) .......... Sept. 22, ,, |Nottingham (Municipal) ..July 21, ,, 
bridge ( pany)...... Mar. 10, ,, Idham (Municipal) ........ Nov. 18, 
Cardiff (Municipal) ........Jan. 6, ,, |Oxford (Company) ........ May 19, 1899 
Charing Cross (Company) ..Mar. 17, ,, |Pontypool(Company)...... May & x 
Chelsea (Company) ........ Mar. 31, „ | Portsmouth (Municipal). . . . July 14, „ 
Cheltenham (Municipal)... . Oct. 7, 1898 Preston (Company) ........ Sept. 29, „ 
Chester (Municipal) June 23, 1899 Reading (Company) )))) Sept. 16, „ 
City of London (Company) . May 12, „ Richmond (Company) Mar. 4, „ 
Clerkenwell (Company) . . Aug. 18, „ Scar M von erry. P CAR 
Derby C Ded) "^^ ..Dec. 9, 1 3t.James' Pall all( . Feb. 24, ,J 
Dewsbury (Municipal)...... Nov. 25, „ St. Pancras(Vestry)...... 20, 
Dover (Company) ........ une 2,1899|Sheffield Lc Vend Mexe Dec. 16, 1898 
Dundee (Municipal)........ Nov. 4, 1898 Shoreditch (Vestry) ........May 27, „ 
Eastbourne (Company) . . . July 22, „ Southampton (Municipal) . June £, „ 
Edinburgh (Municipal) . . . Oct. 14, „ |Southport (Municipal). July 7, 1899 
Exeter (Municipal) ug. 65, „ South Shields (Municipal). July 7, „ 
Glasgow (Municipal) ......Sept. 1, 1899 Stafford (Municipal). Oct. 21, 1898 
Guildford (Company)) May 5, „ Sunderland (Muni . . . . July 28, 1899 
Halifax (Municipal)........ July 21, „ [Taunton (Municipal) ...... une 16, „ 
Hammersmith (Vestry) ....May 26, ,, |Tunbridge Wells (Mun.) ..Sept. 1, ,, 
Hampstead (Vestry) Aug. 25, „ | Walsall (Municipal)........ June 23, ,, 
Hanley (Municipal) ........ April28, „ |Wandsworth(Company) .. Aug. lf, „ 
Harrogate (Municipal) .. . Dec. 30, 1895 Westminster (Company) .. Feb. 24, „ 
Harrow (Company) ........ June 16, 1899 Whitehaven (Municipal) . . July 28, 
Hast'gs & St. (Co.) April 29, 1898 Windsor (Company)) Dec. 30, 
H'use-to-H'useCo.(K'ns'gtn 81, 1899 Wolverhampton(Municipal) June 30, 1899 
Hove (Company) .......... Mar. 10, ,, |Woolwich (Company) ...... Jan, 18, ,, 
H derstield (Municipal) .. Mar, 25, 1898 Worcester (Municipal) ....April 7, „ 
Yarmouth (Municipal) - June 17, 1898 


u 
Isli estry).. ...... June 24, . 
me bow Knightsbr’ (Co. Mar. 3, 1899 
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NEWCASTLE-UPON-TYNE. 
Undertaking Worked 59. . Memes e | The Newcastle and District Electric Lighting 
00 e e» | January, 1890. [Co. (Limited). 
ef 5upply |... em erenem eee Alternate-current transformers. 
2 % csi x Deu sed E LOT a ass W. D. Hunter. 
ee 
YEAR ENDED _ DEC. 51, 1897. DEC. 31, 1898. 
Unite — — Oan 1,041,729 1,205,582 
SOLD TOTAL 6 RIS 6 % %%% „ „6 6 60 e „% „„ 7 743,489 
x Me onn. iix CCC M 561,222 714,939 
» sold for publie &o. 39,750 28.500 
» publie lighting, &c. .......... ——— Me ; 
used on work 2 — 41,997 35,539 
Lr 151 187 
Maximum su demande Z . 8 559 kilowatts 667 kilowatts 


HUDDERSFIELD. 
Huddersfield Corporation. 
July, 1893. 
Alternate-current transformer sub-station. 
A. B. Mountain. 


DEC. 31, 1897. DEC. 51, 1898. 


632,046 883,962 
438,848 593,377 
395,539 520,989 
43,309 72,388 
17,704 47,337 
11˙6 107 
656 kilowatts 770 kilowatts 
22 arc, 54 t glow 52 arc, 53 glow 
5 806 
41,702 54,154 
, 35,600 
1,140 1,140 


Per kilowat Per kilowatt 
Total. capacity. Total. capacity. 


- — — 


£100,000 - £877 | £94215 | £827 


100,000 87:7 94,215 
69000 | 605 | 94600 | 830 


69,000 60:5 94,600 830 
31,000 272 — 


31,000 272 


— 5,785 5:08 
9,256 8:12 5,528 4°85 
1,618 142 2,856 2°51 
69,415 609 93,494 82:0 
1,556 10°14 17,107 15:0 
27,073 23°7 40,627 8577 
27,262 25:9 35,244 30°9 
es 35 85 3,524 309 517 0:454 
BALANCE OF CAPITAL AOCOUWNT......................essee . -1398^ -582 1-14638^ -11:54 || ^ -415: -0364! — 1,106« -0970 
Total. Per unit sold Total. Per unit sold Per unit sold Total. 
REVENUE— „„ C 
C AA e 3 £11,326 4: Sene. £13,803 4.455d. £9,061 4960. £11,865 
“el from ruppjj 10,662¢ | 4:260d. | 13,038 4-210d. 8,098 10,432 
di meters, G.. ... .. .. . . . . . .. . . .. . . . . 664 0° 2554 753 0:2464. 485 0:2504. 718 
K Bie ot 1a lighting T E = = = vs oat x 
: F ES 2 | ooa. | nil i nil 
EXPENDI' TURE E OUT OF REVENUE— | 
TOTAL COSTS dni Cͥͤ EEE E £5,651 2257d. | £6,257 2:019d. £4,097 224d. £4,929 
WORKS COSTS o.oo... . . i 4,150 1:658d. 4,725 1525d. 2,786 15 ad. 3,480 
Generation of TUSCE UR MCN CAR 8,022 I 447d 4,147 1'338d 2.379 1 1470 
Fuel (including cartage, &.) . 1,629 0*651d. 1,826 0:590d 901 04934. 1 
waste, water, stores . 1 - 495 0°198d 521 0°168d 105 9.9574. 10 1 
Wages at statiotn ß . 1,090 0°436d 1,260 0°407d 874 : eto 995 
Repairs and maintenance at station 407 0°163d 1 0:175d 500 0° ; 
Distribution of electricity | ............- e 28 0*211d. 578 0:187d. $30 01814. 416 
Wages, | NENNEN PUES AT E 528 0:211d. 578 0:1874. RE ns 17 5 
f mains, . n" = ES ee 
n Z| e eee 2 
Attendance d E era ve(eUes o e abe — S 90 — — == — \ 75 0:041d. 218 
MANAGEMENT AND PROPERTY CHARGES...............| 1,501 | 06002 | 1,532 04954. 1,312 0 18d. 1,449 
— = = : T 88 
Rent, vales, laai iaei Eiee eene. 5564 02 2d. 5284 0-1704. 311 | 01704. 317 
))); 8 945 | 03278d. | 1,004 324d. 1001 0.5484. 1,152 
DAP MAMMA sense E CMM 520 02084. 587 0 189d ue 0 ad or 
PA OST, was TII $50050090950050090000000909609005€9 \ 342 0:1374d. 336 0°108d. { 187 0-1024d. 196 
w charges, ke. ...... 3. 90889 s17 ooa. |  — 9^! 9981 22. 9844 
FINANCIAL RESULTS— $ Total. 3 Total. cap.exp'nded Total cap. pen nded Total. ee 2 54 
WORKING PROFIT FOR TRA. . eee. £5,675 | 804% | £7,546 9:10% £4,964 778 %, 29 930 8 51% 
Sum carried to Depreciation Fund .................. 600 0:849% 1,400 1:697 | 1,618 75 % : pi 255 b 
Sum carried to Reserve or Sinking Fund ......... 282 0:3997% — Ls 1,589 3427 » 592 Fo A 
Net interest on loans (incl. Debenture charges) ... 522  0"1897 516 0:623 % 2.191 ; A 6 yA 
BALANCE FROM LAST ACOQUNT . . 140 | 01987 133 01607; 434 0:681% ni = 
BALANCE AVAILABLE FOR DISTRIBUTION, o 4,411 | 625% 5,763 6'95% nil = nil = 
Gr DIVIDEND AID . 717 EM n. = - - - 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 4997 53% | % 41:6% 
Expenditure per kilowatt capacity... . z £4. 9s. Od. 25. 188. 6d. £3. 118. 10d. £4. 6s. 6d. 
REVENUE PER KILOWATT OAPACITY IUT £8. 18s. 5d. £10. 17s, 7d. £T. 19s, 04. £10. Be, 0. 
diture per 8-c. lamp capacity ........... enne 8. ; . 2d. . A 
REVENUE IER OP LAMP daga bs. 84d. 6s. lid. — | | ts p 6s. 84. 
REVENUE PER 8-C.P. LAMP CONNECTED ............... 6s. 104d. 2s. 9d. 8. 44 
Price charged for lighting, pet ünib cer iret Eve 6d. / 6d / } a pm 6d. to 11d 0 
Price charged for power, per unit................ . Izd. 3d. | | 
Price charged for public lighting ......................... EY By contract. By contract. — — 


NEW CA8TLE-UPON-2 YNE.—REMARKS—a Being one-half of the paid-up capital. b Over-expended. 
c Includes revenue from public lighting; amount not separately given. d Inclusive of insurance. e In- 
cludes auditing 254. f Subject to discounts varying from 5 to 25 per cent. g Includes £68 to auditing. 


ERWPI RI. D.— KEMA RKS—a Over-expended. b Insurance. 
€ [x erum l d Includes ceputation expenses £187, 
insurance £16, and compensation and costs re accident £63. 
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The Electrician. 


The Oldest Electrical Journal (established as a weekly Journal 1861—1878) 
— 
Published every Friday, Price Sixpence; Post Free, Sixpence-Halfpenny. 
Editorial, Publishing and Printing Offices, 
Telephone : 949 Holborn. Telegrams: “ELECTRICIAN NEWSPAPER LONDON.” 


All Leiters relating to Subscriptions, Advertisements, and other business matters 
should be addressed to the Publisher “THe ELECTRICIAN," Salisbury-court, 
Fleet-street, London, E. C. Cheques and Money Orders should be made 
payable o ThE ELECTRICIAN" Printing and Publishing Company, 
Limited, and be crossed “ Coutts and Co.“ 

All Editorial letters to be addressed to THE EDITOR. 

All letters for insertion in TRR ELECTRICIAN," or containing questions, 
must be accompanied by the name and address of the writer as evidence of 
good faith. No notice whatever is taken of anonymous communications, 

4 THE ELECTRICIAN" is published every Friday morning, in time for the 
morning mails, It is om sale at the railway bookstalls throughout the 
Kingdom on Friday morning, and can be obtained of all Booksellers ana 
Newsvendors ; or direct from the Publishing Offices, as above. 

New Volumes of ** THE ELECTRICIAN " commence in April and October. 

Subscription Rates.—The Rates for Subscriptions to THE ELECTRICIAN" 


are as under :— YEAR HIALF-YEAR QUARTER ] Post free, 
United Kingdom 26s. Od. 18s. 6d. ... 7. Od. payable 
Postal Union .. 808, 0d. . le 0d. . 88.00. Jin advance. 


“THE ELECTRICIAN" offers exceptional advantages to Advertisers, It has 
by far the largest circulation of any English Electrical paper, and 
circulates all over the World. This statement is guaranteed. 

Advertisement Rates, &c., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS intended for the current issue must reach the Office 
not later than First Poston Thursday. Renewals of expiring advertisement 
orders and alterations to standing advertisements must be in Publisher's hands 
by Wednesday. Wrapper Advertisements by Wednesday morning. 

OFFICIAL ANNOUNCEMENTS, AUCTIONS, and SMALL ADVERTISEMENTS 
accepted up to 8 p.m. on Thursday. 


All Books, Newspapers, and other publications can be ordered direct of 

‘©THE ELECTRICIAN " Printing and Publishing Company, Limited. The 

well-known ** ELECTRICIAN" SERIES of Standard Electrical Works at present 

onsists of— 

ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS. By J. 
ELTON YOUNG, M.I.E.E. Price 10s. 6d., post free; abroad 11s. 

THE STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING. By 
Messrs. H. K. C. FISHER and J. C. H. DARBY. Price 6s. net; abroad, 6s. 8d. 
BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH. Edited 
by C. E. 8. PHILLIPS. With an introduction on the history of Crookes Tube and 

Röntgen Ray work, and a chapter giving Practical Hints on the subject. 
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THE COMO CONGRESS. 


To sum up the results of a Congress such as that held at 
Como from September 18th to 28rd is no easy matter. Only 
on rare occasions, such as the British Association Meeting of 
1862, when the first units were adopted, or the first Paris 
Congress of 1881, are the direct results of such prime import- 
ance in the electrical world as to constitute an epoch. It is 
rather in its indirect utilities that the value of such a Congress 
as that of Como is established. Summoned modestly as a 
national Congress of Italian electricians, physicists and engi- 


neers, in honour of the centenary of Vouta’s immortal discovery 


of the pile, it yet attempted to win a more than merely national 
importance by sending invitations to many scientific men 
of other nations. If it secured only a few leading names 
from the principal European States, it nevertheless succeeded 
in getting a fairly representative list. The absence of Lord 
KELVIN and Lord RAVLEICRH deprived the proceedings of the 
two names most weighty with English electricians; whilst 
the failure of America to be represented at all must be held 
aa a distinct loss to the occasion. France was well sustained 
in the persons of M. Mascart and M. HosrIrALIER, who have 
attended every electrical Congress since 1878 ; while Germany 
sent four Professors of the first ramk in Physics, besides 
Prof. Kapp, who is so well known to his old friends in England. 
The Italian Universities appear to have been particularly well 
represented on the physical side; and the electrical engineers 
of Italy were present in great force. 

With all this array of capable men, it might scem rather a 
feeble and exiguous outcome if one were to take as the results 
of the Congress the few formal resolutions that were actually 
adopted. A vote to draw up safety-rules on certain broad and 
well-ascertained lines; a vote asking Government to publish 
a new complete edition of Vouta’s works; a vote to divide into 
two a premium of £120 offered for electrical essays ; a vote to 
adopt as the practical unit of heat the calorie at 15°C ; a vote 
suggesting modifications of the laws of Italy relative to the 
acquiring of rights to take water power from rivers ;—these 
do not, at first sight, appear to be a great result, or one that 
bears any sort of proportion to the importance of the occasion. 
One discussion—on the interminable topic of electrical units 
and names of units—for which some preparation had been 
made, was deliberately shelved, to be resumed, we suppose, at 
Paris next year. 

But the indirect results will assuredly be of far wider 
importance than the handful of formal resolutions. We who 
have had the privilege of attending this Congress have been 
brought into close personal contact for some ten days with the 
picked men of the electrical profession in Italy, the men who 
have been foremost in all the developments scientific and 
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industrial of the past decade; the men who are carrying on 
the torch of research, and the men who are utilising the 
forces of nature in the service of man. To us, much that we 
have seen and heard has been a revelation. We were aware 
that Italy had never failed to produce worthy successors of 
Vora, that she knew how to build railroads and canals and 
irrigation works. But few of us had realised with what brave 
gelf-devotion, on what slender means, with what fertility of 
resource, with what successful persistence, the Italian 
investigators are carrying on their laboratories. Few of 
us had understood with what intensely practical directness, 
yet with what keen foresight and what largeness of 
grasp the engineers of Italy have grappled with the 
problems of the generation, transmission and distribution 
of electricity on the large scale for industrial purposes. 
One may have seen the vast installation of Niagara, one may 
have visited the great power stations at Rheinfelden or at 
Schaffhausen; but when one crosses the Alps into Lombardy 
to examine the new enterprises at Paderno and at Vizzola, 
one finds that Italy can still teach us some lessons not 
yet learned elsewhere. Her engineers have met their own 
problems in their own way, not by slavishly copying 
other models, but by finding the appropriate solution and 
carrying it out with courageand energy. To meet such men, 
to discuss with them their work, their methods, and their 
experience, is in itself no small privilege to those who have 
travelled to Como. And without undue self-flattery we may 
believe that our Italian brethren are not indulging in mere 
compliments when they assure us that the sojourn amongst 
them of a number of representative electricians from other 
nations has been an inspiring and encouraging influence, 
which for long will react both upon the teaching and the 
practice of electrical science in Italy. Further, the Congress 
has shown us that not alone in her large engineering develop- 
ments has Italy shown herself in the forefront. In the 
problems of abstract physics, and in the methods of refined 
physical measurement, our Italian colleagues have given us a 
taste of their quality. The debt which intellectual Europe 
owes to Italy, even in the matter of electricity and magnetism, 
has often been acknowledged, but the years as they go 
by do not diminish that debt. In electricity it were not a 
misplaced epithet to regard Italy as the mother of nations. 
And the honours paid to Votta in his birthplace by the 
pilgrims to the first Italian electrical Congress, are but a 
reflection of the honours owed by civilisation to Italy. 

As we walked the streets of Como we may have smiled to 
see the outward and visible signs of the honours paid to the 
memory of Vora by those who cannot possibly understand 
one iota of his achievements, We may have been amused to 
see chocolate boxes got up in the form of “ piles,“ or to find 
toy piles decorating almanacks or serving as pepper-boxes, or 
to discover VorTA's portrait woven into silk handkerchiefs, or 
to observe that cheap chromo-lithographs of ‘ Vouta 
discovering the pile” were on sale everywhere. We may have 
been struck with the incongruity of peasant women with 
bowed heads repeating their Ave Maria before VorrA's tomb 
on the hill side, as though he had been one of the duly 
canonised saints in the calendar. But all these things 
testify—in their own several ways—to the real greatness of 
the man in whose honour the Congress of Como was 
called, and to that quality of appreciation of her great men 
that has never been wanting in Italy. 

Lastly, in the surprising re-creation of the Como Exhibition 
from the ashes of its ill-fated earlier self, we have had an 
object lesson iu courageous and reliant activity that is beyond 
all words to praise. | S. P. T. 


THE CONGRESS OF ELECTRICIANS AT COMO. 


(FROM A CORRESPONDENT.) 


This Congress, national rather than international in its 
scope, was organised by the initiative of two scientific 
societies, the Physical Society of Italy, of which Prof. Roiti, 
of Florence, is President, and the Italian Association of 
Electrical Engineers, of which Prof. Colombo, of Milan, is 
President. The choice of Como as the meeting-place for the 
Congress was dictated by the circumstance that this year the 
city of Como is celebrating the centenary of the discovery by 
Volta of the pile, and is holding an exhibition embracing not 
only electricity but also silk and silk-weaving, the local 
industry which has made Como prosperous. | 

The electrical Congress of September differed in many 
respects from the telegraphists' congress held in June last, 
and of which the columns of The Electrician contain reports 
from the correspondent who was present. The invitations 
for that Congress were issued through the Italian ministry of 
Posts and  Telegraphs, and were transmitted to the 
telegraphists alone, with the result that so far as England is 
concerned the Institution of Electrical Engineers was entirely 
unrepresented, as were also the great cable companies and the 
telegraphic manufacturers. In the case of the present Congress 
the invitations sent to foreigners were addressed by the two 
Societies named direct to individual electricians and electrical 
engineers of prominence. Amongst those who thus received 
invitations in England were Lord Kelvin, Sir William Preece, 
Mr. J. W. Swan, Prof. O. Lodge (President of the Physical 
Bociety), Prof. Silvanus Thompson (President of the Institu- 
tion of Electrical Engineers), Prof. Ayrton, Mr. Alexander 
Siemens, Prof. Fleming and Prof. Hughes. Of these, how- 
ever, only two, Profs. Ayrton and Thompson, were able to be 
present, Prof. Fleming having been detained at the British 
Association, whilst at the last moment Sir William Preece 
and Prof. Lodge intimated their inability to attend. From 
France came M, Mascart, M. Pellat, and M. Hospitalier. 
From Germany Profs. Wiedemann, Voigt, Riecke, Van’t 
Hoff, and Gisbert Kapp. From Austria Prof. Viktor 
von Lang. From Finland Prof. Lemström; from Switzer- 
land M. Sarasin. Italy had a splendid representation 
from all her universities. Two notabilities were absent — 
the aged Prof. Felici, of Spezia, and Prof. E. Villari, of 
Naples, the discoverer of the well known Villari 
effect.“ With these exceptions all Italy was  repre- 
sented in the person of her electricians and physicists. 
Besides the two Presidents already named were the 
following : Prof. Blaserna (Senator of Rome), Prof. Righi, of 
Bologna, Prof. G. Grassi, of Turin, Prof. Cardani, of Parma, 
Prof. Battelli, of Pisa, Prof. G. Mengarini, of Rome, also Profs. 
Macaluso, Ascoli, Volterra, Donati, Naccari, Marangoni, 
together with the well-known engineers, Pirelli, R. Arno, 
Cabella, L. Ferraris and Finzi. In addition to these, two 
notable figures much in evidence, Prof. Alessandro Volta, 
grandson of the great electrician, and Prof. Pacinotti, the 
inventor—when a mere lad—of the Pacinotti ring, and now 
dubbed ** Papa Pacinotti in affectionate regard. Flitting in 
and out at every celebration was the genial Sindaco of 
Como, the engineer Cadenazzi, whose period of mayoralty 
has been made memorable by the Congress and the Volta 
Exhibition. 

The Congress, the first electrical congress held in Italy, was 
opened on Monday, September 18th, at 2:80. The sessions 
were held in a large hall called the Broletto, adjacent to the 
cathedral, and dating from the fourteenth century. At one 
end was erected a dais with tables and chairs for presidents 
and secretaries, but on the opening occasion these were moved 
aside to permit of the placing of thrones for the King and 
Queen of Italy, who came from the palace at Monza to 
inaugurate the Congress. They arrived in Como at one o’clock, 
paid a ceremonial visit to the exhibition, where they inspected 
the galleries and machinery; then visited the neighbouring 
exhibition of sacred art; then attended the opening session of 
the Congress, and subsequently heard the performance in the 
Cathedral of the new oratorio, „The Nativity, of Don 
Lorenzo Perosi. Royalty in Italy fulfils its public duties with 
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great diligence, and is regarded obviously with great personal 
esteem and affection. 

At the inaugural ceremony, after the King and Queen, with 
the Prince and Princess of Naples, had taken their seats under 
the canopy, they were addressed by Senator Blaserna and by 
Prof. Colombo, recounting the objects of the Congress and 
welcoming their Majesties. Prof. Wiedemann was presented 
as representing the foreigners, and addressed a few words in 
Italian to the King. He mentioned how his father, the late 
Prof. Gustav Wiedemann, having, when a young man, met 
Volta personally, had always held the great Italian iu special 
reverence, and but for his death a few months ago would 
have certainly come to Como to attend the present celebra- 
tion. Then the veteran Blaserna announced to the King 
the receipt from Prof. Fleming, of a telegram regretting 
his absence, and of copies of his recent lecture to the 
British Association. Three nicely-bound copies of the lecture 
were handed by Prof. Blaserna to the King, the Queen 
and the Prince of Naples, and the King requested that his 
thanks might be telegraphed to Prof. Fleming. Then began 
the pièce de resistance of the inauguration, namely, the reading 
by Prof. Righi of a solemn dissertation upon the merits of the 
immortal Volta, and a discussion of his scientific researches on 
the composition of gases, on the electrophorus, the pile, the 
crown of cups, the contact theory of voltaic action, the electric 
pistol, and the theory of hail. Copies of Prof. Righi’s 
scholarly discourse, including the appendices and notes— 
which he did not read, but which add much to the intrinsic 
value of the lecture—were distributed at the close. The 
lecture ended, the King declared the Congress formally 
opened. A number of the distinguished foreigners present were 
then presented to the King and Queen, who chatted affably 
with them in French or Italian. 

In the evening was held a banquet at the Hotel Plinius, a 
large new hotel near the lake in which many of the foreign 
members of the Congress are lodged. Nearly 200 sat down 
to dine, Prof. Colombo presiding, the ladies accompanying 
the foreign members being also present by invitation. After 
dessert began the speeches and toasts. Prof. Mascart won 
the hearts of all the Italians by his reference to the long 
line of distinguished electricians, extending from Volta through 
Nobili, Melloni, Brugnatelli and Ferraris, down to the time 
of those now living, of whom he ventured to name one—Prof. 
Pacinotti. This was the signal for a great demonstration, to 
which, with evident emotion, Prof. Pacinotti replied in his 
quaint Tuscan dialect. M. Sarasin spoke for Switzerland, 
Prof. Kapp (in fluent Italian) for Germany, and Prof. Thomp- 
son toasted the two scientific societies who had invited the 
Congress. 

On Tuesday, 19th, began the serious business of the 
Congress. The election of a president was the first 
order of the day. Senator Blaserna proposed that the 
fittest person to preside was he who had conducted the 
preliminary organisation and had acted as President of the 
Executive Committee in Como—Prof. Colombo. The nomi- 
nation was received with acclamation. Prof. Colombo, who 
speaks English fluently, is not only member for Milan in the 
Italian Chamber of Deputies, but was formerly Finance 
Minister in the Premiership of Rudini. His tall figure and 
sonorous voice, combined with his courteous but businesslike 
mode of conducting business, fit him admirably to discharge 
the duties of the Presidential Chair. He called upon M. 
Mascart to make a communication. This proved to be a 
series of verbatim extracts from the minutes of the 
proceedings of the French Academy of 1800-1801, relating 
to the visit of Volta to Paris to show them his experiments 
upon the pile and his other electrical discoveries. It appears 
that the lecture of the Citizen Volta" occupied three 
successive sessions of the Academy, that a commission was 
appointed to repeat the experiments, that it reported favour- 
ably within a year, and that the ‘ Citizen Bonaparte” was 
present on each of these occasions. Other extracts related to 
the establishment of the ‘‘ Prix Volta” by the Academy. 
Prof. Wiedemann followed with a brief communication 
drawing attention, inter alia, o Wiedemaun's Annalen, ‘The 
President then invited Prof, Silvanus Thompson to read his 


Paper, the title of which was Upon Magnetic Images and 
their Application in Motors with Rotatory Field.” The 
Paper, which was written in Italian, was read from manu- 
script, and concluded with a reference to the scientific work 
of the late Professor Ferraris. The Congress obviously 
greatly appreciated this reference, which was received with 
sympathetic applause. Senator Blaserna then read a short 
Paper on the disturbances in galvanometers produced by 
electric tramways, complaining that in the Physical Institute 
of the University of Rome the perturbations, whether by 
return currents in the soil, or by the direct production of 
stray magnetic fields, had rendered it impossible in many 
cases to make fine observations with galvanometers, except 
after midnight. He recounted experiments made in the 
Institute to determine the magnitude of these perturbations, 
and concluded by proposing the following resolution :—‘ That 
this Congress suggests to the Government that in giving 
any concession for the installation of electric tramways there 
should be taken into regard the perturbing effects of such 
tramways upon the instruments in scientific laboratories.” 
This proposition evoked considerable discussion, Prof. Kapp, 
speaking in fluent Italian, ventured to hope that nothing 
would be done to hamper the progress of the great industrial 
developments of electrotechnics, which would do more for the 
science than any special legislation in favour of keeping 
tramways away from the neighbourhood of laboratories. The 
public desired facilities for moving about, and if galvanometers 
and tramways were incompatible it was useless to banish the 
tramways to the places where the people were not in order to 
keep the galvanometers undisturbed in the midst of populous 
districts. If they could not remove the laboratories to quieter 
places they might at least employ modern galvanometers 
of the d’Arsonval type. Several other speakers followed, 
including M. Hospitalier, Prof. Mengarini, Engineer Pinna, 
and Engineer De Andreis,who, in tones suggesting an exciting 
political harangue, demanded that the proposition should be 
made more definite. Eventually the decision was postponed. 

Senator Blaserna then read a second communication upon 
the secular changes of the magnetic inclination in ancient 
times. He finds that the Etruscan and other urns of burned 
clay all have inclined magnetic axes of their own, and this he 
attributes to their having been maguetised by the earth's 
magnetism at the time of their being tired, thus preserving for 
centuries a record of the past dip iu the terrestrial field. He 
cited experiments made by his assistant, Prof. Folgheraiter, on 
clay bricks which were specially fired and found to retain 
afterwards a directed magnetism. The facts seem very strange, 
though the residual magnetism (owing to presence of oxide of 
iron) of bricks is well known. The deduction was drawn 
that at the date 600 B.C., the magnetic dip in Italy was zero. 
Even those who remained unconvinced were much impressed 
by this singular research. 

After adjournment for lunch the Congress resumed with a 
Paper by Prof. Battelli, on “ Chemical Means for Trans- 
mitting Alternating Currents into Continuous," followed by 
one from Prof. G. Grassi (the successor of Ferraris at Turin) 
on Some Experiments upon the Conversion of Three-phase 
into Monophase Currents.” This Paper will be printed in 
extenso in the Proceedings of the Congress. Then followed 
Prof. R. Arno with an account of methods and instruments 
for the measurement of three-phase systems. Amongst other 
new instruments he showed a wattmeter, which, by merely 
moving a switch, exhibits either the apparent watts or the 
true watts. This Paper was illustrated by an experimental 
demonstration, the current being brought at high tension into 
the hall of the Social Club lent for the occasion. 

One of the best discussions was elicited by the next Paper, 
by Prof. Q. Majorana, of Rome, on The Contact Theory.“ 
After reviewing & number of theoretical points in the theory 
of electrification by contact of metals, Prof. Majorana proceeded 
to describe his own experiments. Some of these related to a 
new form of revolving multiplier for amplifying the voltages 
produced by contact, others to simple and elegant ways of 
exhibiting by very simple apparatus the attractions due to the 
contact charges. Some of these experiments were projected 
on the screen. On this Paper a lively debate ensued, Frof. 
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Righi maintaining with great earnestness that these experi- 
ments only demonstrated an apparent and not a real contact 
force. M. Pellat upheld the existence of real contact forces of 
magnitudes approximately equal to those of the apparent forces. 
Prof. Thompson discussed the relations of the contact force to 
the Peltier effect, and expounded the views of Prof. Lodge now 
generally accepted in England. Prof. Majorana apparently 
regards the potential of each metal as a specific property of it, 
just as its density or its specific heat. Prof. Pacinotti protested 
against experiments in which the nature of the surrounding 
medium was not taken into account, and referred to his own 
researches of 1873. Then Prof. Lombardi was called upon 
for his Paper on ** Condensers Suitable for High-tension Work." 
He reviewed the possible dielectrics from the point of view of 
their resistivity, permissivity, and volume, and concluded that 
solid paraffin was the only suitable material. Accordingly he 
had essayed to produce paraffin in thin sheets much more 
homogeneous than any hitherto made. Certainly those he 
exhibited—about 1:1 millimetres thick— were of surprising 
excellence. These condensers, which are natural more 
bulky than those used in telegraphy, are stated to give 
continuous satisfaction on alternating circuits at 10,000 volts. 

It had been intended at this sitting to hold a discussion 
upon electric terminology, upon which subject our Italian 
brethren hold strong views. Prof. Donati had prepared to open 
the discussion from the point of view of the Italian Physical 
Society, and Prof. G. Grassi from that of the Electrotechnical 
Association. There, seemed, however, to be a general feeling 
that this Congress would not be a very suitable occasion for 
voting any conclusions, pending the assembling of the much 
larger Congress which is to be held at Paris next year. 
And, with this feeling dominant, any discussion would have 
been somewhat jejeune and unreal. Accordingly the subject 
was allowed to drop. 

Wednesday, September 20th, was given up to an excursion 
on the lake, the congressists being entertained at the expense 
of the City of Como. At eight o’clock the company assembled 
on board the steamer ‘ Lombardia,” gaily decorated with 
little flags. The morning was dull, and after having passed 
Menaggio, on the northward journey toward the head of the 
lake, we entered drizzling clouds, which, as Gravedona was 
reached, became a heavy rain. Here the steamer put about: 
but shortly before reaching Bellagio the day cleared up and 
the sun shone brilliantly. The congressists on landing took 
an easy walk in the lovely grounds of the Villa Serbellini, 
and reassembled for lunch at the Grand Hotel, Bellagio. 
With dessert came speeches and toasts. Signor Colombo 
toasted the Sindaco of Como; the Sindaco, in response, 
toasted the guests from Rome. French, Swiss and German 
delegates all spoke. Prof. Ayrton dilated in French on the 
energy of the citizens, which neither fire nor water could 
suppress, and Prof. Thompson brought up the rear by proposing 
the health of the King and Queen of Italy. The enthusiasm 
of the Italian delegates was at fever heat; and it is perhaps 
well that no recording angel was present with a kodak to 
perpetuate the moment when the Sindaco of Como flung his 
arms round the neck of the President of the Institution of 
Electrical Engineers and imparted a resounding osculation. 
Lunch was followed by a visit to the beautiful gardens of the 
Villa Melsi, where the congressists were courteously received 
in person by the Duchess of Melsi. Disembarking at Como, 
the members found the whole city gay, and the piazza 
fronting on the lake filled with a holiday crowd to 
watch the lighting up of the illuminations which had been 
elaborately planned as a Venetian féte for the evening. 
Thousands of little lamps had been festooned around the 
square, about the quays, and along the whole length of the 
breakwater. About half-past seven all was a blaze of light, 
the little harbour was brilliant with boats carrying coloured 
fires or decked with Chinese lanterns, military bands played 
merrily in the square, and every one seemed gay. Suddenly, 
without a moment of warning, descended into this scene of 
gaiety a torrent of tropical rain, extinguishing the lights, and 
causing a stampede such as can rarely be witnessed. 

The good folk of Como are not to be disconcerted either by 
water or fire. The total destruction of their Exhibition on 


July 8th by the disastrous fire that suddenly broke out in the 
gallery of naval exhibits seems to have put them on their 
mettle. Forty-five days afterwards they reopened the 
Exhibition, or, rather, opened a new one on the site of the 
old. Visitors who arrived about September 12th, could not, 
on looking at the new Exhibition, have supposed that any 
such disaster had taken place. A slight withering of the 
leaves of some of the neighbouring chestnut trees scorched by 
the fire was all that indicated the past. True, the new 
Exhibition was not as large as the old: neither had it the 
two singular and characteristic towers shaped like Volta piles 
to distinguish its outer form. So far as the exhibits of silk 
are concerned, it is said that the new is quite equal to 
the old. But in the department of electricity there is a sad 
falling off. Electric installations cannot be put up in six 
weeks, and of the 840 exhibitors whose entries appear in the 
eatalogue of the first exhibition, only a fraction were able 
to be represented in the second. Nevertheless, let it be said 
to their credit, that the Italian electrical constructors were 
by no means badly represented. The firms of Gadda, of 
Brioschi, Finzi and Co., and of Cabella, were well in evidence 
with dynamos, motors and transformers. Sig. Olivetti 
displayed a good selection of his measuring instruments, as 
did also Sig. Santarelli. Prof. Arnó had all his new measuring 
instruments on view. Some admirable examples of electro- 
deposition were shown, amongst them, specially worthy of 
note, some from the establishment of Signor Pellas at 
Florence, Switches and fittings in abundance were to be 
seen. As a noteworthy point may be named the small 
triphase motors, mounted on spring supports, for driving silk 
looms. The original apparatus of Galileo Ferraris, which 
was damaged in the fire, is not now on exhibition. As for 
the Volta relics, so much of them as remain are now exhibited 
in a beautiful room in the Civic Museum, where there is no 
risk of a repetition of the tragedy which destroyed so many 
of them. Happily a large number have been saved, and the 
collection, now beautifully arranged, is of the deepest interest. 

It had been arranged that after the second day of the Con- 
gress the sittings should be divided, the meetings of the Elec- 
trotechnical Association and of the Physical Society being held 
in separate halls. This corresponds to the sittings of sections 
G and A of our British Association. There are three topics 
upon which the Italian electricians appeared to be very keenly 
interested that did not evoke so much interest in their foreign 
confrères. One of these was amendments in the rules of the 
Electrotechnical Association. Another was the state of Italian 
law as to the right to take water, for water-power plants, from 
the rivers. In Italy the water power, it may be mentioned, 
belongs to the State, not to the riparian owners. The third 
was protection against lightning. England suffers relatively 
go little from thunderstorms that British electrical engineers 
do not regard this as a burning question. But in Italy where 
thunderstorms are frequent, and where they do immense 
damage to the vines and other crops the subject is of intense 
interest. Prof. Lodge, the author of the book on lightning 
protection, is regarded vastly more highly than Prof. Lodge, 
the inventor of the coherer-relay method of wireless 
telegraphy. Another burning topic in Italy is the tax 
imposed on electric lighting—a not unreasonable tax either 
in & country where sugar and salt are subject to pay 
duty. The prominence given to these topics, particularly 
in the Electrotechnical Section of the Congress somewhat 
diverted the interest of the foreign members, but gave room 
for much display of rhetorical eloquence to the Italian 
delegates. Amongst the Papers read was one by Engineer 
Sartori on the parallel running of alternators driven by gas 
engines ; whilst nearly the whole of two sittings was devoted 
to a discussion of safety rules for electric plant. Prof. Roiti 
presided over the Physical Section. On Thursday, 21st, there 
was read a Paper by Prof. Chistoni on a self-recording 
apparatus for measuring the changes of level (or local tides) 
in the Italian lakes. The members seemed to take more 
interest in the particular form of lightning protector attached 
to the apparatus than in the apparatus itself. Then an 
exceedingly important Paper was read by Prof. V. Volterra on 
“The Flux of Mechanical Energy.“ Prof. Volterra starts from 


846 


THE ELECTRICIAN, OCTOBER 6, 1899. 


 ————————————————OOÓ——————————————————————— PO" RR RR 


the investigations of Poynting, Lodge, and Heaviside on the 
energy-paths in the electromagnetic field, and seeks to extend 
these ideas to other cases, particularly those of the transfer of 
energy in the operations of the mutual attractions of 
gravity. This Paper will probably prove one of the 
classics of science. Prof. Stracciati spoke of the various 
and conflicting definitions adopted for the unit of thermal 
quantity. Some define the caloric as the amount of heat 
required to warm a gramme of water from Odeg. to 1deg. ; 
others that required to warm it from 4deg. to 5deg.; others as 
one one-hundreth of the quantity required to warm a gramme 
of water from Odeg. to 100deg. Prof. Stracciati reviewed the 
determinations of the mechanical value of this quantity by 
Rowland and by Bartoli, and finally proposed that a vote 
should be taken on the following proposition that there sliould 
be adopted as the thermal unit the caloric at 15°C. On this 
proposition a discussion arose. Prof. Pacinotti preferred the 
definition first given. Prof. Thompson pointed out that three 
years ago the Standards Committee of the British Association 
had given as the definition of the calorie the equivalent value 
of 42 millions of ergs, leaving it to be determined thereafter 
at what precise temperature (not widely different from 20°C) 
the specific heat of water would have that value. He 
expressed his regret that neither Prof. H. F. Weber nor Prof. 
Pernet had come, since in the laboratories at Ziirich recent 
determinations had confirmed the values obtained by Griffiths, 
which substantially agreed with those of Bartoli. He hoped 
that as in the case of the ohm and the volt, the plan would be 
accepted of adopting a definition of the theoretical unit that 
did not depend upon the properties of matter, and of then 
finding out a practical unit which should be in substantial 
agreement to represent the theoretical quantity. The President 
insisted that as the specific heat of water varied little between 
lideg. and 20deg., the proposition might be accepted. 
On the suggestion of Prof. Righi the adjective ‘ practical was 
added to the proposed definition, which, with some verbal 
amendments was put to the vote and carried, Prof. Ayrton and 
Prof. Thompson both supporting the vote. Prof. Battelli then, 
in the most animated manner, proceeded to describe some of 
the research work carried on in the Physics Laboratory at the 
University of Pisa. These included measurements of the 
velocity of cathode rays, a new double-mirror siren being 
employed, and some experiments on absorption of waves. 
Prof. Righi described the phenomenon of the change of 
absorption wave-length in a magnetic field (the inverse Zeeman 
effect) observed by him last year, and discussed the cause of 
some of the anomalies observed by Prof. Macaluso in repeating 
the experiment. Prof. Alessandro Volta narrated some 
experiments made by him on the increase of sensitiveness to 
Róntgen rays in dry plates when warmed. The same evening 
& banquet was given by the Prefect of Como to the foreign 
delegates and to the members of the committee. M. Hospitalier 
and Prof. Riecke spoke for the guests. The hospitality of our 
Italian friends was really quite overwhelming. 

The morning of Friday, Sept. 22nd, was devoted to a visit 
to the mausoleum of Volta at Camnago, a hamlet on the hills 
some two miles to the south of Como. The morning was 
drizzly, and the procession of carriages looked like a funeral 
procession. They were received by the Sindaco of Camnago 
and by Prof. Volta and his brother, as representing the Volta 
family. Three handsome wreaths were brought and were 
offered with bricf but impressive addresses, by Prof. Mengarini, 
of Rome, M. Sarasin, of Geneva, Prof. von Lang, of Vienna, 
and Prof. Silvanus Thompson, whose speech appeared 
verbatim in the local Press. These offerings were acknow- 
ledged by Senator Blaserna on behalf of the Italian physicists, 
and by Sindaco Franchi and Prof. Volta. 

This ceremony over, the work of the sections was resumed. 
Prof. P. Cardani described some experiments to determine the 
apparent resistance of the sparks in a spark gap in a discharge 
circuit of a condenser. His current measurer was a thin 
wire heated by the passage of the discharged, immersed in a 
thermometric bulb filled with petroleum. Prof. Cardani finds 
the apparent resistance of sparks to increase with length, and 
to decrease with current, following in general a similar 
law to that of the apparent resistance of the carbon 


arc. Prof. Bongiovanni showed a simple apparatus for 
measuring the magnetism induced in iron rods by the earth's 
field in various positions. Dr. P. Moretto described some 
experiments on the Hall phenomenon in liquids, which he has 
studied by means of alcalimetry. Prof. Marangoni gave an 
account of his theory of hail. Prof. Arno also described some 
new electrostatic measuring instruments, based upon his 
discovery some fours ago of electrostatic notations. Another 
session was devoted to the business of the annual meeting of 
the Physical Society, which next year is to meetin Pisa. On 
Friday evening some of the congressists, under the leadership 
of the genial Professor Mengarini organised a little dinner 
at the Exhibition to the Sindaco of Como, at which occasion 
Signor Odoardi gave a comic account of an imaginary session 
of the Congress, parodying in good humour some of the Papers 
and their readers. 

The final general session of the Congress took place on 
Saturday afternoon, September 23rd. The first business 
was a proposition by Prof. Volta concerning the publication 
in a single volume of the scattered writings of Volta that are 
not included in the collected edition published in 1816, under 
the editorship of Antinori. Of these scattered works some 
account was given; and the Congress unanimously voted 
a recommendation to the Italian Government to publish a 
complete edition as it has done in the case of the works of 
Galileo. 

Another vote was taken on a prize of 3,000 lire offered for 
competition by two wealthy citizens of Como. It was decided 
to divide it into two prizes to be awarded respectively to the 
best theses to be presented in pure physics and in electrotechnics. 

The proposition as to making representations to Govern- 
ment about the disturbances caused by electric tramways was 
by consent shelved by referring it to the Presidents of the two 
Societies. 

Then Prof. Colombo rose to pronounce the closing words of 
the Congress. He did this in a short and most felicitous 
speech touching on the main points in the proceedings, of 
which he expressed the hope that the Italian Government 
would appreciate the importance. He thanked the city and 
citizens of Como for the splendid reception they had given to 
the congressists, and, finally, invited those present to rise in 
token of appreciation of the honour done to Italy by the 
presence of the scientific men who had attended it. The 
audience stood up and applauded vigorously. 

Prof. Ayrton then rose and in the name of his colleagues, 
the foreign delegates, thanked Prof. Colombo and the Italian 
members for the honour done to them in inviting them to be 
present at this successful Congress. He expressed himself as 
glad to have been able to appreciate more intimately by 
personal contact the nation in which electrical studies had 
made such signal progress. [specially did they owe a tribute 
of admiration to Prof. Colombo, who had presided over their 
sittings with so much ability and courtesy. With the great 
diversity of languages it was more than ever difficult to 
conduct important sittings ; therefore, so much the more were 
the merits of our honourable president, and so much greater 
ought our acknowledgment of them to be. 

To these words, spoken in French, Prof. Colombo briefly 
replied in the same language, thanking the foreign delegates 
and expressing the hope that on some future occasion they 
might again meet together to work for the development of 
electricity. 

'l'he evening was concluded by a reception at the Social 
Club of Como, with a short concert followed by & danoe. 

Sunday was reserved for resting, and on Monday begau the 
first of the two visits to the large hydraulie plants of North 
Italy. A special train at mid-day conveyed the members of 
the Congress to Paderno, on the river Adda, where the waters 
that drain southwards from Lake Como fall over a series of 
rapids. Nearly four centuries ago Leonardo da Vinci cut a 
canal around these rupids and set up locks so as to render the 
Adda navigable up to the lake. "This ancient canal has been 
reconstructed and made available both for navigation and tor 
the intake of hydraulic power to the amount of 17,000 H. p. on 
a fall of 76ft. to 86ft. The Paderno plant has already been 
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will suffice here. The turbines (built by Riva, of Milan) 
are coupled to three-phase alternators (by Brown), each 
of 2,000 H. P., and generate their currents at 13,000 volts 
direct, thus avoiding the employment of step-up transformers. 
These currents are conveyed by overhead lines to the outskirts 
of Milan, 20 miles distant, where, outside Porta Volta, they 
are transformed down, and supplied for the lighting of the 
city and for the electric tramways, which are operated by 
motor-generators without the application of storage batteries 
or any other device for regularising the supply. The party 
thoroughly inspected the works, and left for Milan by special 
train. The next day & similar visit was paid to the still 
larger works now in course of erection at Vizzola, on the 
river Ticino, which drains the waters of Lago Maggiore. Both 
these undertakings present curious features. In both cases 
there is no trouble to be feared from ice, or from floating 
matter, or from sediment; but in both cases the most 
elaborate arrangements have to be made for overtlow in times 
of flood by means of weirs and sluices, and in both cases 
provision has to be made, by huge locks, for navigation. The 
Vizzola scheme, which will be in operation about the end of 
this year, provides for about 21,000 n.r., the whole of which 
will be taken up for lighting and power in the neighbouring 
industrial towns of Legnano, Gallarate, Ke. The electric 
generators of this installation are being furnished by the 
house of Schuckert, and the turbines by Riva. 

The final scene of the whole nine days' réunion was the 
banquet in the evening at the Albergo Rebecchino, by the 
Milanese members of the Electrotechnical Association and by 
the Edison Company of Milan. Speeches were made by 
Commendatore Pirelli, by. Profs. Thompson, Hospitalier, 
Righi, and Battelli, the proceedings terminating about midnight 
with many personal leave-takings. 

The Congress was reported exceedingly imperfectly and 
carelessly by the Italian journals, even the Como papers 
being very inaccurate in giving facts and names. Not many 
English electricians would at first sight recognise familiar 
personalities when described as ‘‘ Labyrton” and “ Lord 
Heming.” An honourable exception was afforded, however, 
by the Milanese paper, the Perseveranza, which each day had 
a capital resumé of the proceedings by a correspondent signing 
himself “ F. G., under which signature we think we may 
recognise Prof. Francesco Grassi, himself an active member 
of the Congress. 


OBITUARY. 


BENJAMIN HUMPHRIES VAN TROMP. 


We regret to record the death, at Brighton, on Wednesday, 
of Mr. D. H. Van Tromp, director of the Brush Electrical 
Engineering Co., and its associated companies, Mr. Van 
Tromp was born in 1830. He was a lineal descendant of 
the famous Dutch admiral Cornelius Van Tromp. His profes- 
sional career in London commenced in 1860, as a parliamentary 
agent, but after a few years he determined to enter the legal 
profession, and served articles with the firm of Messrs. Johnson, 
Farquhar and Leach, solicitors to the Great Northern 
Railway Co. After remaining with this firm until 1869 he 
commenced practice on his own account. The first electrical 
company he became connected with was the London and 
Provincial Telegraph Co., originally called the London 
District Telegraph Co., to which he was engaged as solicitor. 
Some years ago Mr. Van Tromp joined the Board of the 
Australasian Electric Light, Power and Storage Co., one of 
the numerous original Brush Companies, and it was chiefly 
through his exertions as chairman of the Company that serious 
troubles were tided over. After this he was elected to a seat 
on the Board of the Brush Company. He was also chairman 
of the Continental Metropolitan Tramways Co., who own the 
southern tramway system of Paris. Mr. Van Tromp was also 
one of the original directors of the Electric and General 
Investment Co., and was a director of the County of London 
and Brush Provincial Co. and the Dover Electricity Supply 
Co. The news of his death will be received with regret in 
the eleetrical as well as the financial world. : 
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REVIEWS. 


(Copies of Books, &c., reviewed in The Electrician will be supplied by the 


Publieher, post free, on receipt of the published price.) 
— 
der angewandten Elektrochemie und der 
Acetylen- Industrie im Jahre 1898. By Dr. Franz PETERS. 
(Stuttgart: A. Kröner. 1899.) 

The object of the author is to supply an annual digest of 
electro-chemical literature and patents, as the great increase 
in the volume of such literature renders it impossible to file 
the whole in its entirety, and so a great amount of valuable 
information becomes practically lost to the general reader. 
The present volume deals with the literature and patents for 
1898, previous works being referred to where necessary, as in 
the case of patents, in order that their development may ba 
better understood. Care and discrimination have been 
exercised in the selection and arrangement of the material, 
the amount of space allotted to any particular subject or 
process varying with its importance. In some cases the title 
of the article or patent alone is given, whilst in others 
criticism 1s appended. 

The first division of the book deals with the different form3 
of cell, and the author notes that in the case of primary 
batteries the ingenuity of inventors has been mainly directed 
towards effecting complete depolarisation. The problem of 
the direct production of electricity from the oxidation of 
carbon has also received much attention, but its solution still 
remains remote. In the case of accumulators, it is to 
improvements in their mechanical construction that most 
attention has been directed, and some advance has to ba 
recorded. Much ingenuity has also been expended in 
endeavours to improve the life of the zinc accumulator so that 
it may replace the lead; but sufficient time has not yet elapsed 
to allow of the value of these improvements being thoroughly 
tested in practical work. 

In inorganic chemistry, if the manufacture of calcium 
carbide be excluded, the work to be recorded consists as here- 
tofore chiefiy in processes connected with the alkali industry, 
and the recovery of the noble metals and of zinc from their 
ores, the most notable feature being the employment of 
moving cathodes. Electro-chemical organic processes have 
not yet received commercial application to any extent, except 
perhaps in the case of the sugar industry, and in fermentation 
processes. But in the laboratory much attention is still being 
directed to the reduction of nitrogen compounds by the electric 
discharge. 

The author then deals with the various improvements in 
electrical apparatus, and following this division is one on 
pyro-electro-chemistry, and another on the electromagnetie 
methods for concentrating iron ores and for separating 
magnetic substances from other bodies. There are 63 illus- 
trations, and the volume concludes with an index to the 
electrochemical books and patents which have been pub- 
lished during the year in all countries, and, as has already 
been stated, references to previously published works are given 
where necessary, so that the volume forms a handy reference 
book to the technical literature with which it deals. 


SOME RECENT WIRELESS TELEGRAPH PATENTS. 


Since the date of Mr. Marconi’s important patent, No. 12,039, 
of 1896, published and commented on in our issue of Septem- 
ber 17, 1897, Mr. Marconi has applied for eight patents for 
improvements in apparatus for wireless telegraphy. We are 
able to give the substance of the first three of these below. 
For a fourth a provisional specification only was filed, and a 
complete specification was not left at the Patent Office within 
the allotted nine months, so that the provisional protection 
has now lapsed, and no publication of the patent has been 
made. The remaining four of these patents are still in their 
provisional stage. 

It will be remembered that the fundamental patent referred 
to above, which was applied for on June 2, 1896, described the 
combinations of a Hertz-Righi oscillator, Branly tube, electro- 
magnetic tapper, capacities, and inductive and non-inductive 
resistances, employed by Mr. Marconi in his original experiments. 
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The next patent, No. 29,806, of 1897, was applied for on 
December 10, 1897, the complete specification being filed on 
September 12, 1898, and accepted on October 15th of that 
year. It was originally in the name of Marconi, but was 
subsequently amended to include that of the Wireless Tele- 
In the patent Mr. Marconi describes 
how he encloses the receiver, containing the sensitive tube, in 
a box of thick metal with a small opening. The object of this 
tube by its close proximity to the 


graph and Signal Co. 


is to avoid injury to the 
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sparking appliance. 
[vertical] 
and receiving apparatus 
connecting these to either instrument. 
the apparatus and box is described with reference to a drawing. 


T'wo small apertures in the box are necessary for contact to be 
made by the switch to the terminals of the sensitive tube. It 


Fic. 2. 


is explained that, if these apertures are kept within a certain 
distance, say, 15in. from and out of the line of the sparking 
appliance,” it will not be necessary to close them, but a 
method is described of connecting the switch lever to two 
shutters by means of a cord passing over pulleys, so that the 
apertures are closed as the lever is turned over to the trans- 
mitting position. Sheet iron of one-sixteenth of an inch in 
thickness is deemed suitable for the walls of the box. 


LLL 
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The description is followed by a curious disclaimer :— 

Having now particularly deacribed and ascertained the nature of our 
said invention and in what manner the same is to be performed, we are 
aware that it has previously been proposed, in a system of wireless 
telegraphy, (1) to protect the receiver from the cffect of the local trans- 
mitter by enclosing it in a metallic box, (2) to use the same conducting 
surface or surfaces for both instruments, (3) to connect and disconnect the 
two instruments by means of a change-over switch, and (4) to open and 
close apertures in the metallic box containing the receiver by means 
operated by the switch lever, and we wish it to be generally understood 
that we make no general claim to such arrangement or combination of 
apparatus. 


The obvious employment of the same 
conductor and earth plate both for the transmitting 
is specified, with & switch for 
Àn arrangement of 


The first claim is : — 

In apparatus comprising a transmitter, a receiver, a conducting surface, 
and a switcb, providing an automatic shutter which closes the box When 
the transmitter is being used. 

The second claim is in the usual form for ‘apparatus 
substantially as described and illustrated in the drawings." 

This patent does not bear the name of any patent agent. 

On June 1, 1898, two patents, Nos. 12,325 and 12,326, were 
filed. The complete specification for the former of these Was 
left on March 1st last and accepted on May "th. It relates 
again to the enclosure of the receiving apparatus in its iron 
box. When a recording instrument is employed, wires to it 
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must enter the box, and, in order to prevent injurious oscilla. 
tions being led by them to the sensitive tube, the following 
arrangements are adopted: One connection is made by the 
metal of the box itself (the specified suitable thickness of the 
box has, by the way, now been diminished to 2 0in. ). The second 
connection is made by a coil of insulated wire covered with 
tinfoil or other metallie conductor. The coil is outside the box, 
its end passing through the metal. The coil may or may not 
be protected from injury by a small metallic case. The metal 
foil is connected to the metal of the box. It is suggested that 
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the coil may contain 20 yards of wire Ain. in diameter, and 
have 120 turns. Wire insulated with gutta-percha is employed. 

The complete specification of patent No. 12,326, of June 1, 
1898, was left on April 4th last, and accepted on July ist. 
Both this one and No. 12,325 are in the names of G.Marconi 
and the Wireless Telegraph and Signal Co. The complete 
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specification bears the signature of Carpmael and Co. as 
agents. This patent appears to be of considerable importance. 
It refers to the receiving apparatus“ in which the ends of 
an imperfect conductor in a local circuit were connected, one 
to earth, and the other to an insulated conductor,’’—described 
in the fundamental 1896 patent, and states that, according to 
the present invention, the conductor is connected to earth or 
to a suitable capacity through the primary of an induction 
coil or transformer, whilst the ends of the imperfect contact 
are connected to the ends of the secondary, one of the connece 
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Fig, D m D W „„ | Number of turns in windings. aua 
Draw- | Tube G | centi- 
inge. | in cm. Primary. | Second. | Primary. Second. | Primary. Secondary. metres. 
Fig. 3 0935 0:01 0:01 | 2 layers of 160 turns each in| 3 sections of 10, 12, 10 layers with m 2:5 
parallel. 45 40 35 30 25 20 15 12 5 
| 150 40 39 37 35 33 29 25 21 15 10 5 
| | : 45 40 35 30 25 20 15 17 14 turns. 
Fig. 4 0937 0:012 0:012 2 layers of 160 turns each in| 4 sections of 9 layers each with 40 
parallel. 40 35 30 27 23 20 15 10 5 
7 35 30 27 23 20 15 10 5 
35 30 27 23 20 15 10 5 
40 35 30 27 23 20 15 10 5 turns. 
Fig.5, 0937 | 0011 ; 0011 48 61 2 layers of 160 turns each in| 2 sections of 15 layers each with 
parallel. 153 6050 40 35 55 30 27 24 23 17 15 10 6 2 2:5 
| 63 50 40 35 33 30 27 24 22 18 15 10 6 2 turns. 
Fig. 6 0:975 | 0012 | 0012 2 layers of 110 each in parallel. | 12 layers of 1:8 
100 80 75 60 50 45 40 28 20 15 10 5 turns. 
Fig. 7 0975 | 0012 | 0012 4 layers 16 layers of 1˙5 
80 dd DS 60 54 46 42 40 36 32 29 26 25 20 18 14 12 9 7 turns. 
| 78 „ 
| le warns Pin series N 
Fig. 8 0975 | 0012 | 0:012 5715 28:5 |1 layer of 2 wires in parallel ó layers of 310, 45, 45 turns. 5:8 
with 160 turns each wound 
tandem. 
Fig. 9 0975 | 0012 | 0012 , 32 50 1 layer of 3 wires in parallel 1 layer of 500 turns. 7˙8 
! with 160 turns eath. | 
Fig. 9 0935 0012 | 0012 2:8 25 I layer of 3 wires in parallel 1 layer of 420 turns. 81 
| with 140 turns each. 
Fig. 10 0°93 0˙012 0-012 49 22 1 layer of 2 wires in parallel 1 layer of 400 turns. T8 
with 160 turns each. 
Fig. 10 07 0:012 | 0:005 375 | 100 1 layer of 2 wires in parallel 1 layer of 680 turns. 7:48 


tions passing through a condenser. The complete specification 


continues :— 

The effect of electrical oscillations on the imperfect contact seems to 
increase very greatly with their E.M.F., and not with their quantity. The 
object of this invention is to increase the E.M.F. of the received oscilla- 
tions by transforming up their E.M.F. at the expense of the quantity. 
This greatly increases the distance over which at parity of other con- 
ditions it is possible to transmit’and receive messages. 

It is found that if the induction coil or transformer is wound with the 
ordinary wire used for bobbins or induction coila it fails to work, and its 
adoption would, instead of improving, greatly reduce the effectiveness of 
the apparatus, and when the induction coil is wound with very thin wire 
it only then becomes effective provided it is wound on a nucleus of suit- 
able diameter. The number of turns of each winding and the number of 
layers must also be carefully determined. If the coil is much longer than 
2cm. it is found that unless the secondary is wound in several sections the 
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two windings must be each in one single layer, but if the coil is less than 
lcm. long it is advantageous that the primary and secondary windings 
should be in several layers. It has also been noticed that itis an advantage 
if the number of turns is diminished in each layer as the distance from 
the primary increases. 

The introduction of this induction coil not only improves the signals, 
but also prevents to a great extent any interference which might be caused 
by electrical atmospheric influences. 

Fig. 1 is a diagram of the arrangement preferred. Fig. 2 
shows & modification. Figs. 3 to 10 are diagrams of various 
forms of induction coil. 

In Fig. 1 a is the long conductor, suspended in the air by 
insulators, and b is the usual connection to earth or to a 
capacity. b! is the local battery, and & is the relay working 
the telegraph instrument, the arrangements. being similar to 
those described in the 1896 specification. c is the primary of 
the induction coil or transformer, and d is the secondary. 
e is a condenser placed across the sensitive imperfect con- 
tact” and the secondary winding. f are choking coils, 
their object being to prevent the oscillations generated in the 


with 170 turns each. 


winding d from running into the battery connections at x and 2, 
which would weaken the effect of the oscillations on the 
sensitive imperfect contact j." Fig. 2 shows an alternative 
arrangement which, it is stated, does not give quite such good 
results as Fig. 1. 

The specification does not omit to give dimensions as & 
guide to the constructor of the apparatus :— 

One plate of the condenser consists of three plates of copper foil 
$"/5 x 2'5em. The other consists of two plates of the same dimensions 
separated by paraffin paper 0°015cm. in thickness. 

When using the above-described induction coil or transformer there is 
usually employed as the vertical wire at each station a conductor formed 
of seven strands of about 1mm. diameter copper wire 140ft. long, the top 
of the conductor being about 100ft. from the ground. 

In some cases, in lieu of the above-described conductor, a galvanised iron 
netting about 2ft. broad and 130ft. long, may be employed, the top of the 
netting being about 110ft. above the ground. 

In Figs. 8 to 10, P is the primary and § the secondary of 
the induction coil. To distinguish it from the secondary, the 
primary is shown as a thick line, although usually the wires 
of both are of exactly the same diameter. The diagrams are 
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greatly enlarged half longitudinal sections, but are not strictly 
to scale. In place also of showing the section of each coil 
or layer of wire as a longitudinal row of dots or small circles 
as it would actually appear, it is for simplicity shown as a 
single continuous longitudinal straight line." Ais the end of 
the primary which is connected to the aérial conductor a, and 
E is the end connected to earth or a capacity. J is the end 
of the secondary which is directly connected to the sensitive 
tube or imperfect contact" j, and C is the end connected to it 
through the condenser. G is a glass tube on which the coils 
are wound. The wires are insulated by a single covering of silk. 

The above table in the specification gives particulars of 
coils which have been successfully employed. 

It is stated that the arrangement shown in Fig. 8 gives 
the best results. It is found desirable to connect direct 
to the tube (not through the condenser) the end of the 
secondary which is furthest away from the nucleus.” The 
condenser e may be omitted, but in that case the results 
obtained are far less satisfactory. It is repeated that a 
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capacity may be substituted for, or introduced into, the earth 


connection. 


An attempt is made to avoid invalidating or injuring a 
subsequent patent, by the following sentence :—‘“ The special 
induction coils shown at Figs. 3 to 8 form the subject of 
another application, No. 6,982, dated April 1, 1899, and are 
No. 6,892 of 1899 is 
one of the patents referred to above as still being in their 


not claimed per se in this specification.” 


provisional stage. The complete specification need not be 
filed until January 1, 1900, and, if accepted, publication will 
only take place some weeks after this latter date. 


Fic. 9. 


The following are the claims of Patent 12,326 of 1898 :— 


1. Connecting the conductor to earth through the primary of an induc- 
tion coil or transformer, and connecting the ends of the imperfect contact 
to the ends of the secondary, one of the connections being through a 
condenser. 

2. Connecting the conductor to earth through the primary of aninduction 
coil or transformer, and the ends of the imperfect contact to the ends of 
the secondary, and aleo to choking coils, the other ends of which are 
connected to the local circuit. 

3. Connecting the conductor toearth through the primary of an induction 
coil or transformer and the ends of the imperfect contact to the ends of 
the secondary, both the primary and secondary being of wire not exceeding 
one-fortieth of a centimetre in diameter. 


4. Connecting the conductor to earth through the primary of an induction 
coil or transformer and the ends of the imperfect contact to the ends of the 
secondary, both the primary and secondary being wound in a single layer. 

5. In apparatus such as is referred to in the preceding claims, substituting 
a capacity for the earth. 

6. Apparatus substantially as described and illustrated in Figs. 1 and 2 
of the drawings. 

7. Induction coils substantially as described and illustrated in Figs. 9 
and 10 of the drawings. 


The idea of an induction coil, the primary of which is 
connected between the receiving wire and earth, and the 
secondary to the receiving circuit, seems, however, to have 
been embodied by Prof. O. J. Lodge in his Patent, No. 11,575 
of 1897 (May 10th). After describing various resonators or 
receivers in which an inductance is included in the circuit for 
syntonising purposes, he says :— 

In some cases I may surround the syntonising coil of the 
resonator with another secondary coil (constituting a species of trans- 
former) and make this latter coil part of the coherer circuit, so that it 
shall be secondarily affected by the alternating currents excited in the 
. conductor of the resonator, and thus the coherer be stimulated by the 
current in this secondary coil rather than primarily by the currents in the 
syntonising coil itself ; the idea being thus to leave the resonator freer to 
vibrate electrically without disturbance from attached wires. 

This is illustrated by a diagram. The ninth claim of this 
patent of Dr. Lodge's reads thus :— 

In a system of syntonic Hertziau wave telegraphy the combination 
with the selt-inductance coil of the receiver of a secondary coil surrounding 
the same, which secondary coil forms part of the coherer circuit substan- 
tially as and for the purpose set forth. 


ACCIDENTS AT BLACKPOOL SUPPLY STATION. 


During the last few weeks a series of accidents have occurred 
at the Corporation electricity works at Blackpool. As these 
works have been running for about two years without a 
failure of any kind, these mishaps have been all the more 
regrettable. The first occurred on September 14th, and arose 
through the breaking of the regulating resistance in the field 
of a new Parsons alternator. The excess current taken by the 
armature from the ’bus bars proved sufticient to blow one fuse 
of the machine, but unfortunately this fuse did not clear, and 
the resulting are caught the opposite pole and occasioned a 


temporary short-circuit of the 'bus bars. At the time there were 
a Ferranti 800-kilowatt copper coil armature alternator and a 
Fowler 200-kilowatt alternator running in parallel on the same 
bars, and the Ferranti alternator blew its own fuse owing to the 
excess current taken from it, leaving only the 200 kilowatt 
machine to take the load. Other machines were immediately 
paralleled, and in about five minutes a reasonable voltage was 
given to the supply network. It should be added that the 
resistance which broke was not of Messra. Parsons’ make, but 
was one of the ordinary switchboard type used at the Blackpool 
works. 

The second accident took place two days later (on Sept. 16), 
and although not so serious as regards drop in the supply 
pressure (the lowest voltage being 185) was perhaps more 
annoying from the point of view of the central station 
engineer. It arose through the stripping of the fibre 
pinion of the motor driving the air pump for one of 
the sets of condensers. Unfortunately, the armature of the 
motor driving the other set had broken down a few days 
before, and therefore could not be used. The difference of 
steam consumption, non-condensing as against condensing, 
makes the work on the boilers excessive when conditions of 
draught are taken into consideration. The flues and chimney 
at Blackpool are too small for the amount of gases dealt with, 
‘and an induced draught fan has been inserted in the flues. 
This fan is steam driven, however, and, as the increase of 
evaporation required from the boilers meant a loss of pressure, 
the result was a diminution in the draught, and after about 20 
minutes the steam pressure dropped from 125lb. to 80lb. per 
square inch. The somewhat remarkable expedient adopted to 
maintain the supply at a fair voltage was to open the engine's 
by-passes and feed high-pressure steam on to the low-pressure 
pistons of all the engines. A new chimney will be built at 
Blackpool during the coming winter. 

The third breakdown was the most serious. This occurred 
on Tuesday last week, and here again the prime cause was a 
simple and unimportant failure which was unfortunately not 
observed in time. It was the breaking of several delivery 
valves of one of the feed pumps. The station is equipped 
with four pumps—two small and two large ones—and, as a 
matter of fact, either of the large ones or the two small ones 
together will maintain the water at & constant level when the 
maximum load is on the station. At the time of the accident 
the two large pumps were working at about half speed, and, 
although the attention of the charge engineer was called to the 
fact that the water was getting low in the boilers in spite 
of the fact that the pumps were working, he did not seem to 
recognise the importance of this. What was happening was 
that the good pump was circulating water through the broken 
one. In a very short time all the low water valves on the 
boilers started blowing, and the engineer drew the fires. It 
took 25min. (from 9:45 p.m. to 10:10 p.m.) for the cause to 
be located and the water and steam pressure to be restored. 


BOOKS RECEIVED. 


Copies of any of the underm»ntioned works can be had from The Electrician office, 
post free, on receipt of published price.) 


“ Résistance Electrique et Fluidité" By Gourd de Villemontce. 
(Paris: Gauthier-Villars and Masson and Cie.) 2f. 50e. 

* Die Wirkungsweise, Berechnung und Konstruktion Elektrischer 
Gleichstrom-Maschinen.” By J. Fischer-Hinnen. 4th editior. 
Revised and enlarged. (Zürich; Albert Raustein.) 13M. 20pf. 

* Calendar for Session 1899-1900 of the Birkbeck Literary and 
Scientific Institution." (London: Witherby and Co.). 6d. 

* Electric Wiring, Fittings, Switches and Lamps." By W. Perren 
Maycock. (London: Whittaker and Co.) 6s. 

"A History of Wireless Telegraphy, 1838—1899.” 
Fahie. (London: Blackwood and Sons.) 6s. 

* Practical Magnetism and Electricity." By J. R. Ashworth, 
Second edition. Revised. (London: Whittaker and Co.) 2+. 6d. 

* Specification." Half-yearly. No. 4—September, 1899. (London: 
H. Cox.) 5s. 

“Arc Lamps, and How to Maintain Them.“ 
Sharpe. (London: Whittaker and Co.) Is. 

„The Official Gazette of the United States Patent Office.” No. 
13, Vol. LXXXVIII. (Washington: Government Printing Office.) 
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À NEW X-RAY TUBE. 


On page 759 of our issue of September 22nd, an X-ray tube devised 
by Herr B. Walter was described, in which the anti-cathode is 
attached to a metallic cone which is filled with tap water. The 
object of this is to keep the anti-cathode cool; for with the intense 
action of the tube when a Wehnelt interrupter is used, the life of 
Róntgen ray tubes has been found to be considerably shortened by 
the intense heat caused by the cathode stream. We have had the 
opportunity of inspecting such a tube, which is on eale in this 
country by Messrs. H. W. Cox (Limited). The one we saw wasa 
slight modification of that described above. As seen in the illustra- 
tion, there is a small glass bulb at the top of the anode, and into this 
is poured cold water which fills the hollow cone-shaped anode. The 
tube is also fitted with an adjustable vacuum —a little tube of caustic 
potash branched from the main tube. By heating this little tube 


id 


: us bur E NUT 
— o 


the vacuum can be slightly diminished. It is interesting to note 
that with too high a vacuum the tube will not work with the 
Wehnelt interrupter. The X-rays produced by the tube are very 
intense, and we are informed that only extremely short exposures 
are necessary for excellent Röntgen photographs. 


ELECTRIC LIGHTING IN THE CITY. 


At the meeting of the Court of Common Council at the Guildhall 
yesterday (Thursday), the Streets Committee submitted a notification 
from the Board of Trade that the Board's approval had been given to the 
additional system of supply by continuous current proposed to be given by 
the City of London Electric Lighting Co. 

In regard to the notice from the same Company of their intention to 
reduce the rates for the supply of current for lighting purposes, and their 
offer to consumera of the choice of two methods of being charged, the 
Comporation elected to pay an all-round price of 44d. per unit for current 
supplied to the offices and buildings in the occupation of the Public Health 
Department. 

Tho Streets Committee further recommended the Court to comply with 
an application from the City of London Company for permission to alter 
the standard pressure of supply to consumera from 100 volts to 200 volts. 
This recommendation was carried, subject to the Company agreeing: 

(1) To make, at their own expense, the necessary alterations to consumers' 
lamps, wirea or fittings, directly or indirectly incidental to such change ; 

(2) That the prices of supply shall at no time be raised above those 
contained in the notice issued by the Company dated July 26th last ;* 

(3) To establish, concurrently with the alteration of the pressure, proper 
means of testing the public and private supply. 


The TOWN CLERK intimated that a letter had been received from’ 


the Charing Croes and Strand Electricity Supply Corporation (Limited) 
with reference to the erection of & generating station in connection 
with the City supply to be provided by that Company. Under Section 62 
of the Provisional Order, if the generating station is situated outside 
the area of supply, the local authority is not compelled, when purchasing 
the undertaking, to purchase the station unless the site thereof has been 
approved. The letter stated that the Directors of the Company had 
resolved to ask the approval of the Corporation of a site which had been 
secured, situated at Bow, with an area of about five acres, advantageously 
situated as regards both railway and waterway carriage. As the time for 
carrying out the works was running on, the Company asked the Corporation 
to refer the matter to a committee, offering to furnish at once plans 
and all requisite information. The letter was referred to the Streets Com- 
mittee for consideration and report. 


Effects of the Storm on the Telegraph Service.—Considerable 
delay in the telegraph service was occasioned by the recent 
storm. Several land-lines were interrupted by falling trees 
and other causes, and injury by wreckage off the coast affected 
the submarine cable service to a slight extent. We hear that 
no damage of any importance was done to the telephone 
service. 


* See The Electrician, July 28, 1899, p. 472. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The ing New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offces, I, 2 and $, Salisbury-court, Fleet- 


treet, London :— 
NOW READY. 

“Tho Electrician” Electrical Trades’ Directory and Hand 
book for 1899.—The Second Edition of the ** Big Blue Book" for 
1899 is now ready. The volume contains the large Sheet Tables 
of Electricity Supply Stations and Electric Railways and Tramways. 
The price of the Directory and Handbook remains the same—10s., 
post free 10s. 9d.; abroad, post free, 12s. (United States 13s. 6d.) 


“ LABORATORY NOTES AND Forms.”—With the above title we have ready 
the Now epi n a set of 40 Elemen and 5 Exercises pes 
use in Electri ngineering classes. ese have been prepared 
Ur. J. A. Fleming, and will bs found of t service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistante, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or Sa. 6d. per 
dozen net; in sets of any three, 1s. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 5s. 6d. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s, 6d. net; or in handy portfolio, price 12s. net; or bound in strong 
cloth case. price 12s. 6d. net. Strong portfolios can be had, price 18. each. 

NOW READY.—The cheaper edition of Dr. J. A. Fleming's *' Electricat 
Laboratory Notes and Forms.” These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to a request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Forms, 
which differ only from the higher-priced set in being printed on smaller and 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. 

DRUM ARMATURES AND OomMUTATORS,” by Mr. F. Marten Weymouth, 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 

"ErLmorBi0 Moriva Pow,“ by Albion T. Snell, contains the 
atest information respecting the application of electric en to mining 
and general power transmission purposes, in which the au has had 
much experience. Price 108. 6d., post free; abroad, 11s. 

'" ELBNOTBRICAL TESTING FOR TELEGRAPH ENGINEERS."— By J. Elton 
Young, M.LE.E. The scope of the book aims at furnishing 4 fuller treat 
ment of the subj from the standpoint of the Telegraph neer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general. 
Demy 8vo, fully illustrated. 10s, 6d., poet free; abroad 11s. 

Tn STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING. ”—A new work 
by Messrs. H. K. O. Fisher and J. O. H. Darby, with the above title, is 
now ready, price 6s. net; abroad, 6s. 8d. This work is intended to serve asa 
guide to operators already in the ipe pape service, and to those who desire 
to enter that service, The t cable companies now insist that their 
operators and probationers s ese certain examinations in electrical 
subjects. The book is very fully illustrated. Second Edition now ready. 

" SUBMARINB OABLE-LAYING AND Ranma.“ By H. D. Wilkinsor, 
M. I. E. E., &c., fully illustrated; price 12s. 6d. 

"PRAOTICAL NOTES POR ELBOTBIOAL BrUDENTS."—By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 68. 6d., post free. 

% ErmorRO-OHEMISTRY."—By Dr. G. Gore. Third Edition Pelee 3s. 
post free. 

“WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPAOB WITHOUT WIBES 
BT ELNOrRIO WaAvms."—By Dr. O. J. Lodge, with many original illustra 
tions. Neu and Enlarged Edition nearly ready. 

„ ELECTROMAGNETIO THEoRY.”—By Oliver Heaviside. Vol. I., 12s. 6d. 
Vol. II., just published. 12s. 6d. 


„% MAGNETIC INDUCTION IN IRON AND OTHER Merats.”—By Prof. J. A. 
Ewing. Price 10s. 6d., post free. 


„TR INCANDESOENT LAMP AND ITs MANUFACTUBR."—B y Mr. Gilbert S. 
Ram. Price 7s. 6d., post free. 


4 THA STEAM ENGINB INDICATOR AND INDICATOR Diad nA. Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 


“TEHE ART oF ELBOTBOLYTIO SEPARATION OF METALA."—A,. second issue 
of Dr. Gore’s book is now ready, price 108. 6d., post free. 


"Tug MANUFAOTURB OF Exgcrrio LiaHT CABBONS."— A Practical 
Guide to the establishment of a Carbon Manufactory. Fully llustrated, 
price 1s. 6d. ; post free, 1s. 9d. 

Dr. J 


„ THE CENTENARY OF THE ELECTRIC CURRENT, 1799-1899." —By j 
A. Fleming. Price, paper covers, 1s. net, poet free ls. 3d.; strong cloth, 
2s., post free. 


"'THE BIBLIOGRAPHY OF X-Ray LITERATUEB AND RESEAROH, 1896-97," 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information Saaring upon the whole subject of electrical 
discharge research. Price 5s., post b 

*LocALIBATION OF Fairs IN ELzOTRIO LioHT Mams.“—By F. O. 
Raphael. Price 5s., post free, 

% KLEOTBIOAL ENGINEERING hea hie a pocket-book, by Messrs. W. 
Geipel and H. M. Kilgour; price 7s. ; by post, 78. 9d. ; abroad, 8s 
New Edition in the press. 
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“THs ALTERNATE CURRENT TRANSFORMER, 
leming, M. A., D. So., F. R. S. New Edition. Price 19s 
Vol. IL, price 12s. 6d. post free, is also ready. 


„rrornio LAMPS AND ETrornIo LraHTING," by Prof. J. A. Fleming 
M. A., D. So., F. R. S., is handsomely bound, and full of original illustra- 


tions, designs, initials, &o. 
"Tum ELEOTRICIAN” PRimers.—In Two Volumes. 


New Edition nearly ready. 


Vol. I., 


Theo 
Vol. IL, Practice. Price, stout paper cover, 28. 2d. each, post free; cloth 


2s. 9d. Single Primers, 8d. each, poat free. 


„ Morrvag POWER AND GEARING FOR ELBSOTRICAE 
E. Tremlett Oarter, O. E., M.I.E.E. Price 19s. 6da 


TENDERS INVITED. 


The Council of the city of Leeds require tenders for 50 electric 
tramcars. Particulars can be had from the city engineer (Mr. 
Thomas Hewson), Municipal-buildings, Leeds, or from Messrs. 
Hopkinson and Talbot, consulting engineers, 26, Victoria street, 
London, S.W. An advertisement contains further particulars, and 


tenders must be sent to the Town Clerk, Town Hall, Leeds, not 


later than noon of Oct. 18. 


The Wigan Corporation invite tenders for the supply, delivery 


and erection of feeders, mains and telephone cables, water-tube 
boilers with superheaters, stoneware conduits, steam dynamos, 
booster, motor balances, &c., storage battery, inspection boxes, copper 
and brass castings, &c. Specifications can be obtained from the 
borough electrical engineer (Mr. H. Collings Bishop), and tenders 
must be delivered to the town clerk (Mr. J. J. Charnock) on or 
before Oct. 25. An advertisement contains further particulars. 

The Vestry of St. Mary, Islington (London), invite tendera for a 
secondary battery of 60 stamps of a capacity of 1,000 ampere hours. 
Specifications, &c., may be obtained on and after 8th inst., from the 
electrical engineer, Mr. Albert Gay, at the offices of the Electricity 
Department, 50, Eden-grove, Holloway, London, N., and tenders 
must be sent in not later than noon ot 25th inst. to the electrical 
engineer at the above address. An advertisement contains further 
particulars, 


The Barking Town (Essex) Urban District Council invite tenders 
for the erection of (a) water-tube boilers with fittings, economiser, 
feed pump, &c., (b) pipework, (c) two 100-kilowatt steam dynamos,(d) 
main switchboard aul connections, (e) motor and trailer car trucks 
and electrical equipment, (f) overhead line equipment, &c., (g) under- 
ground feeder cables, conduits, &c. Tenders by noon, Oct. 24, 


The directora of the Lancashire and Yorkshire Railway invite 
tenders for stores for the twelve months ended Oct. 31, 1900. 
Amongst the company’s requirements are copper, copper tubing, iron 
castings, ironmongery, sundry tools, &c. Tenders to be the secretary 
(Mr. R. C. Irwin), Hunt's-bank, Manchester, by 10 a.m. of Oct. 9. 


Tenders will be received by the G.P.O. until 10a.m. of Oct. 23, forthe 
supply of Swedish, Norwegian or Finland red fir telegraph poles, 
to be delivered in London, and at Northumberland Dock (River 
Tyne), West Hartlepool, Hull, or Grimsby, and also for creosoting 
the poles with 10lbs. or 12lbs, of creosote per cubic foot as may be 
directed. Forms of tender from Mr. Chas. E. Stuart, Controller of 
Stores, G. P. O., London. 


The Rotherham Corporation invite tenders for the supply, delivery, 
and erection of:—(1) Lancashire boilers, (2) engines, dynamos 
pumps, feed pipes, &c., (3) storage battery, (4) switchboard and 

oosters, M feeders, mains, arc light leads and roadwork, Tenders 
to town clerk (Mr. H. H. Hickmott) by Oct. 9. 


The Swansea Corporation invite tenders for the supply of (a) 
medium speed vertical engines and (b) continuous current generators, 
booster and balancer. "Tenders to town clerk (Mr. Jno. Thomas), 
Guildhall, Swansea, before noon of Oct. 9. 


The Birkenhead Corporation require tenders for erection of tram- 
way generating station, and for supply and delivery of steel rails, 
ne plates, sole plates, tie bars and bolts. Tenders to Towa Clerk by 
- Oct. 10. 


The Salford Corporation invite tenders for 509 central and 100 
side arm or span wire steel tramway poles. Tenders to Mr. L. C. 
Evans, Town-hall, Salford, not later thàn 4 p.m. of Oct. 17. 


The Manchester Improvement committee invite tenders for a 
ense elevator (electric or hydraulic) for the Victoria-buildings. 

enders to Chairman by Oct. 11. 

The Glasgow Corporation also invite tenders for reconstructing 
tramways. Tenders to Sir J. D. Marwick by 6 p.m. Oct. 10th. 


Tenders are being invited for supplying a system of telephones and 
alarm bells at the Leeds workhouse. ‘Tenders to the Clerk, Poor Law 
Offices, East Parade, Leeds, by noon 11th inst. 


Tenders are invited for the electric lighting and electric bell fittin 
work at the Cookridge-street Baths, Leeds. Tenders to Town Cler 
by 11th inst. 


The Gloucester Electricity Supply committee invite tenders for the 


supply and erection of a refuse destructor. Tenders to Town Clerk 
by 24th inst. 


" Vol. I.—B Prof. J. A. 
i . 6d., post free. 


MAOHINRERY." —By 
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The Huddersfield Corporation invite tenders for the erection of a 
generating station, car sheds, &c., at Longroyd Bridge. "Tenders to 
Town Clerk by 13th inst. 


The Nottingham Corporation invite tendera for the supply of 1,000 
tons of steel girder tram rails, 39 tons of fish plates and 26 tons of 
sole plates. ‘Tenders to Borough Engineer by 14th inst. 


Tenders are invited until the 19th inst, by the French Post and Tele. 
graph authorities for the supply of 600 tons of copper wire in 12 lots. 
Tenders tole Sous Secretariat d'Etat des Postes et Telegraphes, 103, 
Rue de Grenelle, Paris. 


The municipal authorities of Dortmund require tendera for the 
supply of a 1,000 H. . steam engine and a polyphase dynamo for the 
city electricity works. Particulars (for 23.) from and tenders to die 
Stadtisches Electricitatswerk, Silberstr., 29, Dortmund, by 21st inst. 


TENDERS RECEIVED AND ACCEPTED. 


The Llandilo District Council have received six tenders, ranging 
from £2,200 to £3,935 for the electric lighting of the district. No 
tender has yet been accepted, the consideration of the question having 
been postponed. 

The following tenders have been received by the Shoreditch 
(London) Vestry :— 

2 H.P. Electric Motor. 


Brush. Co. (eee ente e Peste Poe Fea ar e ca £41 10 
General Electric CO.. . . . 444 e 65 0 
Electric Construction Cop . 2 ã 59 0 
One Mile of 0'25 Low-Tension Lead-Covered Cable. 
British Insulated Wire Co. (accepted) £368 
W. T. Glover and Coo eee e E SERA EON . 310 
W. T. Henley 8 CO. iieri i vest atuitad tir aue suite di cci Dub e Ha 316 


The following tenders have been accepted by the Fleetwood 
District Council :— 
" 55 of W. Bradley, for 246 cast-iron lamp pillars and 28 brackete, 

485. 28. 

Baxendale and Co., 246 incandescent electric street lamps and 28 
brackets and fittings, £440. 108. 

Drake and Gorham, 12 arc lamps and posts, £189. 

Taylor and Co, Ardwick, wiring Town Hall, Free Library, covered 
market and slaughter houses, £258. 163. 

The Salford Corporation have accepted the tender of Messrs, 
Mather and Platt for the supply of steam dynamos (with Browett- 
Lindley engines) for the new Strawberry-road station at £73,000. 


The Liverpool Electric Power and Lighting committee recommend 
the acceptance of the tender of Galloways (Ltd.) for 14 steel 
Lancashire boilers at £760 each. The City Council have also ac- 
cepted the tender of Messrs. Dick, Kerr and Co. for the supply of 
200 tramcara at £525 per car, and that of Messrs. R. W. Blackwell 
and Co. for supplying, erecting and maintaining in working order the 
overhead electric trolley lines for the Stanley-road and Aintree routes, 
and Everton Valley loop line for £12,019. 3s. 1d. 


The Hull Corporation have accepted the tender of Messrs. Reame, 
Wokes and Co. for wiring the Sculcoates-lane electricity station at £33. 


The Southampton Corporation have accepted the tender of Mr. F. 
Osman, Southampton, for the reconstruction of tramways between 
the Southampton Docks station and Portswood at £16,823. Four 
tenders were received, the highest being £21,562. 12s. 


The tender of Messrs, Reame, Wokes and Co. has been accepted by 
the Barnsley Town Council for wiring and fitting up the Harvey 
Institute for the electric light at £490. 


The Wigan Corporation have accepted the tender of Messrs. 
Körting Bros. for the supply of a condenser for the electricity supply 
works, subject to borrowing powers being obtained. 


The Waterloo District Council have accepted the tender of Messrs. 
Askham Bros. and Wilson (Limited), of Sheffield, for the supply of 
points and crossings far their electric tramways at £450 9s., and that 
of Messrs, P. and W. M'Lellan, for the supply of tram-rails, fish 
plates, joints and tie bars at £3,042. 14s. 3d. 


APPOINTMENTS VACANT AND FILLED. 


The Commissioners of the Burgh of Govan require an electrical 
engineer to take charge of their electricity supply works. An adver- 
tisement gives additional particulars, and applications must be sent 
in to the town clerk (Mr. A. Macdonald), Hillock-house, Govan, 
before 14th inst. 


An outside foreman is required by the Carlisle Corporation for 
their electric lighting department. An advertisement contains 
further particulars, and applications must be sent in to the city 
sleetrical engineer (Mr. C. D. Burnet), James-street, Carlisle, by 
16th inst. 


The Poplar District Board of Works invite applications for the 
position of chief distributing assistant in connection with their elec- 
tricity supply works. An advertisement contains further particulars, 
and applications must be sent to the clerk (Mr. Leonard Potts) not 
later than Tuesday, the 10th inst, 
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An instructor in electrical engineering design and calculations and 
a junior technical assistant to assist in the general work of the elec- 
trical engineering department are required at the N aen dps 
Institute, Clerkenwell, E.C. Further particulars may be had on 
application at the oftice of the Institute, or from the principal (Dr. R. 
Mullineux Walmsley). Seeadvertisement. 


A working engineer is wanted at the Hertfordshire County Asylum, 
Hill End, St. Albans, to take charge of pumping and electric fighting 
&c. Applications to Medical Superintendent at the asylum, by 
Saturday, Oct. 14. See advertisement. 

Messre. W. II. Allen, Son aud Co., Queen's Engineering Works, 
Bedford, require an electrician for their ship lighting department. 
See advertisement. 


A leading firm of manufacturers of electric plant for lighting and 
traction purposes is desirous of appointing agents in the provinces. 
See advertisement. 

The Corporation of Newcastle-upon-Tyne are prepared to receive 
applications for the appointment of a resident electrical engineer, to 
act under a chief engineer, in the construction of the new electric 
tramways in Newcastle. Salary £500 per aunum. Applications must 
be sent in not later than Oct. 17. 

The Urban District Council of Barking Town, Essex, is prepared 
to receive applications for the appointment of a resident electrical 
engineer to take charge, under the consulting engineer, of their 
electric lighting station ; also Switchboard attendant and engine 
driver and stoker. Applications to Chairman of Lighting committee 
not later than Monday, Oct. 9. 

The governors of the Woolwich Polytechnic invite applications for 
the appointment of principal. Applications to clerk (Mr. A. J. 
Naylor), not later than 10 a.m. of October 16. 


An experienced tramway assistant engineer is required by the 
Salford Corporation to superintend the construction of electric tram- 
ways. Particulars can be obtained from the Borough Engineer, 
Town Hall, Salford, on or before Oct. 15. 


The Keighley Corporation require a draughtsman to prepare plans 


for the electricity supply works under the supervision of the elec- 
trical engineer. Applications by 14th inst. 


The Eastbourne Town Council have appointed Mr. J. K. Brydges 
borough electrical engineer, at a salary of £300 per annum. Mr. 
Brydges is at present borough electrical engineer at Wakefield. Out 
of the list of applicants, two (Mr. Brydges and Mr. Cawthra, assistant 
engineer at Leeds) were selected, and final choice was made of 
Mr. Brydges. 


Mr. E. E. Farrance has been elected prime cost clerk in the St, 
Pancras electricity department. Mr. Farrance has held a similar 
position with Messrs, Latimer Clark, Muirhead and Co. 


BUSINESS NOTICES. 


Messrs. H. E. Fiford and Charles Allen, trading as Fiford and Co., 
electrical engineers, 94, New-road, Southampton, and Salisbury, 
have dissolved partnership. Debts by Mr. Allen. | 


Messrs. C. T. Briscoe and Edwin Jones, trading as Briscoe and 
Jones, electrical engineers and contractors, Central-buildings, 
Richmond-terrace, Blackburn, have dissolved partnership. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


At the Cardiff Bankruptcy Court on Tuesday the public examina- 
tion of Sydney Ferris Walker, electrical engineer (lately carrying on 
business as S. F. Walker aud Co.), took place. The official receiver 
(Mr. G. David) said the debtor had previouslv been in business at 
Nottingham with a Mr. Oliver, and the partnership was dissolved 
upon terms which left him to pay off the liabilities. He continued 
paying otf these liabilities till two years ago. He had for some 
time past been pressed by his creditors. In answer to questions 
debtor said that although he might not be able to pay at the 
time it did not follow that he could not pay if given time. 
He said his business was so exacting that he was not able to 
devote the time that he desired to an examination of his books, At 
the time of his petition he had a number of apprentices in his shops. 
They were taught in various ways. They went through a course. 
His place was very much like an academy. He had a great demand 
for the apprentices after they had been trained by him, and that was 
one reason why he kept such a large number of them. The appren- 
tices did the jobbing work, and there was not a lad who left his place 
who had not learnt his work thoroughly, and was not now earning a 
good wage. He received a premium of 50 guineas with an apprentice. 
He had two classes of apprentices. In some cases he trained their 
heads, and in other cases their hands. As to his patent safety lamp 
patent, which he valued at a quarter of a million debtor said he had 
issued shares to shareholders in respect thereof, and had received 
under this head a large sum during a period of five years. The 
Oftleial Receiver: Then, had it not not been for money received 
from these shares, and money received for premiums from appren- 
tices, would you be able to have carried on your business 1—1 cannot 


say that without an exhaustive investigation. Debtor was ordered to 
supply an amended deficiency account and an account showing the 
premiums received from pupils and apprentices during the last five 
years. The further examination was adjourned until next court. 

The trustee (Mr. E. L. Houghton, Bankruptcy-buildings, W.C.) 
in the failure of John Dewhurst, electrician, &c., 50, North End- 
road, W. Kensington, has been released. 


Claims against the Electric Lighting Extension Syndicate 
(Limited) are to be sent in by Nov. 12 to Mr. Chas. O. Bastian, 
Bartholomew Works, Lawford-road, Kentish Town, London, N.W. 


Claims against the Kelvinside Electricity Co. (Limited) (in 
voluntary liquidation) must be sent to the liquidator (Mr. R. 
Paterson, C.A.), 28, Rentield-street, Glasgow, by 30th inst. 


A meeting of the Niagara Battery Co. (Limited) will be held on 
Nov. 12 at 139, Cannon-street, London, E.C., to receive an account 
of the winding up. Mr. F. Offor is liquidator. 


Under the failure of F. G. W. J. Adams, electrical engineer, lately 
trading in partnership with another as Downie and Adams, 24, 
Newman-street, London, W., the creditors met on Tuesday and left 
the case in the hands of the Official Receiver. It was stated at the 
meeting that a receiving order will also be applied for against the 
other partner in the firm. 


London Electrical Cab Co. (Limited).—In a motion before Mr. 
Justice Darling on Wednesday (London Electrical Cab Co., Ltd., v. 
Bersey) an application was granted, by consent, for an order for 
the appointment of a receiver with power to act at once, Counsel 
stated that the gentleman appointed was one who had been selected 
by the trustees for the debenture holders. | ; 


Works for Sale. —The Manor Mill Engineering Works and 
Foundry, Hilltield, Belfast, are for sale. he works are well 
situated. The driving is by water power, supplemented when 
necessary by gas engines. There is also an independent electric 
lighting plant. An advertisement contains additional information, 
and further particulars can be obtained from Mrs. Butler at the 
above address. 


Plant for Sale.— Messrs. W. H. Allen, Son and Co., Queen's 
Engineering Works, Bedford, have some electrical plant for sale. An 
advertisement contains further particulars. 


Patent Amendment.—Notice is given in an advertisement that 
Frederick William Heaton and Harry Smith, Salford Switch Works, 
Sidney-street, Salford, have applied for leave to amend the speci- 
fication of Letters Patent No. 9,632 (1899), for “ An improved high 
insulation electric lampholder." Particulara of the amendment are 
given in the Illustrated Official Journal (Patents) of Sept. 27, and 
notice of opposition must be given within one calendar month from 
that date. 

«Q. I.” Underground Material .—^G. I.“ is the well-known 
and respected trade mark of the General Incandescent Arc Light Co., 
of 572-578, First-avenue, New York, with branches at Boston, Phila- 
delphia, Cleveland, San Francisco, Chicago, St. Louis, Minneapolis, 
Milwaukee and Charlotte, N.C., U.S.A. The G. I. Co.’s manu- 
factures cover an extensive range of apparatus for electric light and 
power work, and recent introductions are the Tailleur coupling box, 
service box and junction box. The coupling box is designed for 
use in coupling low-tension feeder cables and is claimed to 
provide a much easier means for opening up the circuit for testing 
purposes than can be secured when the ends of the feeder cables 
are soldered together solidly and the joints finished with tape and 
compound. This box is made in two sizes. The service box is 
for use on low-tension systems where cable mains are used. 
Tbe most commonly used form of box is 4-way, three-pole. No 
fuses are used with this box, the object being to do away 
with cable joints as far as possible. In case of trouble on a 
main the use of the service box makes the fault easy to locate, 
and also to dissect the faulty part of the main without cutting the 
cable. The carrying capacity of the box is 500 amperes per leg. 
The junction box is for use on underground low-tension three- 
wire systems; where two or more lines intersect 4-way, 6- 
way and 10-way boxes are made. The carrying capacity of the 
positive and negative bars is 2,000 amperes, and of the neutral 
1,000 amperes. Another feature of the company’s manufactures 
is the Tailleur high-tension coupling joint designed for use on 
circuits operating at 5,000 volts and below. It is claimed for this 
joint that it can be easily and quickly opened by unscrewing the 
brass coupling which draws the hard rubber insulators towards each 
other. This disengages the joint by simply pulling it off, thus 
materially reducing the time required for this operation. The joint can 
be made for any size of cable from No. 6 to No. 0000. The Ferguson 
all-copper safety catches, stamped in one piece from sheet copper, 
are made with normal carrying capacity ranging from 250 to 1,000 
amperes, and are designed for use on underground systems, It is 
claimed that these catches will carry a given current 10 hours per 
day without undue heating, and blow at 100 per cent. overload within 
& few seconds. 
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Substitute for Gutta-Percha.—In the Spectator for Sept. 30, 
age 442, a correspondent refers to an invention by the late Mr. 
Alfred Noble (of dynamite fame) of a substitute for gutta-percha. 
The invention appears to have advanced to a close approach to 
perfection, as it is stated that tyres for bicycles and heavy vehicles, 
tubes, rings, roofing for buildings, tobacco pouches and similar 
articles of commerce had been manufactured from the newly-inveated 
material, and all had been “ flavoured” with india-rubber and 
made to appear as near like the ordinary goods as possible. It is 
stated that this material could be manufactured at half the price of 
india-rubber. The sudden death of Mr. Noble is said to have nipped 
in the bud a project to establish large works in Italy to manufacture 
Noble's gutta-percha. Unfortunately, also, it appears that the secret 
of manufacture died with Mr. Noble. 


New Instrument Catalogues.— We have received from Messrs. 
Elliott Bros., of 101, St. Martin’s-lane, London, W. C, copies of two 
new lists just issued, devoted to resistance coils and galvanometers. 

These lists very fully illustrate a number of new and T nius 
instruments which Messrs. Elliott Bros. have now ready for delivery. 
In Fig. 1 is shown a simple form of d'Arsonval galvanometer in a 
wooden case for fixing against a wall, It will be seen that both a 
mirror and a pointer are provided, an arrangement much to be recom- 
mendel for Wheatstone bridge work. A distinct deflection of the 
pointer can be obtained with 1'6x10-9amperes. Fig. 2 is another 
simple form of d'Arsonval gatvanometer, furnished with a scale com. 
plete, and specially designed for portability. It can be easily fixed 
against a vertical support or screwed down toa table or bench, The 
movements of the mirror are readily followed through the sight hole 


Fira. 1. 


Fio. 2. 


upon the scale. It is claimed for this instrument that it is especially 
adapted for all kinds of testing work where a sensitive instrument 
is required, and where it is inconvenient to set up a scale and lamp. 


Ediswan Catalogue.—One of the most useful sections of the 
exhaustive catalogue issued by the Edison and Swan Co. will 
be found to be “Section V., August, 1899," dealing with wires, 
cables, wiremen's tools, sundries, &c., and consisting of a mass of 
tables and calculations of service to contractors, wiremen and others 
engaged in all classes of electric installation work. The catalogue 
deals exhaustively with the numerous details which go to make up a 
wireman's working outfit, and will be found to cover most of the 
articles essential to a contractor's business for either large, medium 
or small installations, This section of the catalogue, with those on 
arc lamps, conduits and insulators (to be issued shortly), makes the 
Ediswan catalogue, upon which so much time and forethought have 
been expended, complete. It is important that those referring 
to the list should correct the errata from the printed sheet issued 
with the book, and there are two points upon which the errata need 
correction, There is no Fig. 12,565 on page 131, and it is not clear 
for which item the correction on page 114 is intended. 


Electrical and Photographic Instruments.—An exhaustive 
catalogue is now ready, containing particulars of electrical and 
photographic instruments, accessories and sundries, supplied by 
Messrs, Joseph Levi and Co., 97, Hatton-garden, London, E. C., who 
are the sole wholesale agents in this country for Jules Richard’s well- 
known self-recording instruments, of which a large assortment is 
always in stock. X-ray or Rontgen apparatus and instruments are 
also a feature of this firm’s business. The catalogue, however, is 
especially replete in the photographie department, where outfits to 
suit the requirements and pockets of all classes are detailed. The 
magnitude of the advance in matters photographic and the immense 
demand for an infinite variety of accessories and sundries is well 
shown in the large number of articles here priced and described. 


Pocket Catalogue.— Messrs. Mather and Platt issue a second 
edition of their very handy pocket catalogue. It includes lists and 
illustrations of their multipolar, Edison-Hopkinson, Manchester, and 
enclosed dynamos and motors, also particulars of Mather-Reynolds 


pumps, water-softening apparatus, and electrically-driven travellers, 
aud an illustration of the curious Aspinall parcel conveyor. The 
second part of the book is devoted to tables. There are some very 
complete copper wire tables, to four significant figures, which should 
be most useful (if they are as accurate as the imprimatur of 
Messrs. Mather and Platt would lead one to suppose), tables of the 
properties of saturated steam, of metals and alloys, &c. 


Fittings Catalogue.—Mr. G. Braulik has just issued a well. 
arranged catalogue of electrical fittings and accessories for the electric 
light. Mr. Braulik is sole agent for the Koerting and Matheson arc 
lamps, resistances, choking coils, &c. 


Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including gop a f and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specitied) from Sept. 27 to Oct. 3, 
with the ports of destination :— 

Africa — Cape Town, £389 ; Chinde, £983 (telegraph material) ; Durban, 
£106 (includiog £63 telegraph material); East London, £435 ; Lourenco 
Marques, £349 (telegraph material) ; Port Elizabeth, £23 ; Port Said, £18. 
Argentina—Buenos Ayres, £663. Australasia — Auckland, £229; Bris- 
bane, £3,416 (telegraph material); Canterbury, £50 ; Hobart, £24; Mel. 
bourne, £2,228 (including £2,033 telegraph material); Perth, £70; 
Sydney, £1,619 (including £721 (telegraph material) ; Wellington, £347. 
Belgium —Ostend, £134. Canada—Montreal, £107 (including £60 tele- 
graph material) Ceylon—Colombo, £114. China - Shanghai, £75 ; Tient- 
sin, £17. Denmark—Copenhagen, £26 (telegraph wire). Germany — 
Hamburg £100 (telegraph material). Holland—Awmsterdam, £26; 
Rotterdam, £20 (telegraph wire). Hong Kong, £219. Jndia—Bombay, 
£54 ; Calcutta, £633 (including £50 telegraph material) ; Madras, £65. 
Malta, £65. Norway—Christiania, £162 (telegraph material) Port Amelia, 
£1,415 (telegraph material) Portugal—Beira, £118; Oporto, £45. 
Russia —Helsingfors, £36 ; St. Petersburg, £147 (including £99 telegraph 
cable). Sweden—Gothenburg, £63 (including £10 telegraph wire) ; Stock- 
holm, £194 (telegraph wire). Total £14,896, against £45,229 in the 
corresponding week last year (Sept. 28 to Oct. 4). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Aston.—The District Council have just resolved to purchase the 
tramways of the Birmingham and Aston and the City of Bir- 
mingham Tramways Companies which lie within the district, and to 
promote a bill next session for the working of the lines, and to 
construct such other tramways as may be necessary. — lt is probable 
that the lines will be equipped electrically as soon as they come 
under the control of the Council. 


Berwick.—Mr. A. A. Campbell Swinton has been appointed 
consulting electrical engineer by the Council. 


Bombay.—The Corporation have received two applications for 
concessions for establishing electricity supply works, and a committee 
has been instructed to consider and report. 


Bowness —The Windermere and District Electric Supply Co. 
have drawn up a scheme for the construction of an electric tramway 
between Bowness, Windermere and Ambleside. 

Bridlington.—Application will be made for a provisional order 
next session. 

Brierley Hill.—Steps are to be taken to obtain a provisional order 
next session. 


Cleethorpes.—The Council are advised by their Electric Lighting 
committee tu establish electricity supply works, and the clerk has 
been instructed to communicate with the Great Central Railway Co. 
in order to ascertain whether they would take current for lighting 
their property, including the pier, Clitf gardens, the promenade, and 
railway station, 

Copenhagen-Berlin Telephone.— In the Danish Budget fur 1990- 
1901 a eredit of 150,000 kroner is proposed for the establishment of 
direct telephonic communication between Copenhagen and Berlin, 
via Gjedser. 

Crewe.—The original electric lighting scheme has been modified 
so as to include the whole of the streets in the compulsory area, and 
sanction to an additional loan of £10,000 is to be applied for in order 
to extend the mains, &c. 


Croydon.—The Corporation have resolved to purchase the under- 
taking of the local tramway company, and the lines are to be 
electrically equipped on the overhead trolley system a3 soon as the 
transfer is completed. 

The Corporation have applied for sanction to borrow £2,320 for 
extending the electric light mains to the Norbury district. 

Dartmouth.— The Council will sanction the application of 
Edmundson's Electricity Corporation for a provisional order pro- 
vided the Council has the option of purchase at 14 years. 


Derby.— The price of current for power purposes has been fixed 
at 3d. per unit for the first 12 hours per week, 2d. per unit for the 
next 18 hours, and 1d. per unit after. The new charge is to opera:e 
Irom June 24 last. 
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Dublin.—Mr. A. P. Trotter held an inquiry on Thursday last into 
certain accidente which recently occurred on the Dublin United 
Tramway Co.'s lines. The company and the Corporation were legally 
represented, The first accident inquired into was that of June 20th, 
when a standard was broken in Gralton.street. Mr. J. W. Towle, 
electrical engineer to the company, stated that the accident was 
caused by the trolley head catching the wire and breaking the cast- 
iron base of the standard. The trolley head which was then in use 
was one of an old type, and the company were replacing these 
trolley heads by others of a new design so constructed as to get 
rid, as far as possible, of projections that seemed to cause 
accidents. A chain was used to prevent the trolley bar from 
falling. The accident that happened at Talbot.street on July 30th 
was caused by a passenger pulling the trolley rope in mistake for the 
bell rope. Mr. Trotter said he had before him the evidence given 
at the police court, and he considered the matter was very clear. 
Mr. Gordon (for the company) said that at the place where the 
accident occurred the railway bridge was very low, and at firat the 
Corporation and the company were not quite at one as to the best 
method of putting up the wires there. A change had now been made 
that would practically prevent the occurrence of accidents at the 
place in future. The span wires had now been done away with. The 
accident was in reality one of those which the company could hardly 
avoid. It was almost impossible to prevent a passenger from occa- 
sionally doing something that was wrong, not thinking, of course, 
that it$was wrong. What actually caused the alarm and the 
electric flashes was that, after the trolley head had come off and one 
of the span wires had been broken, a second car, coming from the 
opposite direction, tried to get through. The result of that was to 
intensify the accident which had already occurred. When the 
servants of the company became better acquainted with the working 
of the system these dangers would be eliminated. Some of the 
porem were injurel and were taken to hospital, but they had 

een long since discharged. The company were obliged to put up 
Ti wires to prevent injury being caused by telephone wires 

Topping on the tramway wires. He was instructed that within a 
very short period a large proportion of telephone wire would be put 
underground, and to that extent the guard wires could be abolished. 
Mr. H. F. Parahall, their consulting engineer, considered that it 
would be better to have the guard wires insulated, and then if 
they came into contact with the current there would be no 
escape of curreut. That would prevent the destruction of the 
wires, and would also prevent people from being alarmed. Mr. 
Trotter said that was a very technical matter, and he would like 
to discuss it with Mr. Parshall and convince him of another view. 
He saw nothing in the reports before him about thesecond car. Mr. 
Gordon said it was the second car that really caused the flashes. 
Dr. Chance said he examined the persons who were injured, and 
found they suffered mostly from mental shock. IIe believed there had 
been some slight burns, but these were healed at the time he made 
the examination. One of the injured men, a car driver, was not on 
the tramcar at all. He drove the injured persons to hospital, went 
back and picked up another fare, and afterwards got an electric shock. 
Mr. H. F. Parshall said it was the first time in his experience that 
a passenger mistook the trolley-rope for a bell-rope. He believed 
the trolley could be so constructed a3 to prevent accidents in such a 
case, At present the trolleys were liable to jump the wire. There 
should be stops on the trolleys, and already they were putting them 
on, As to the slackness of the ropes, that might be remedied by 
running them through a ring at the head of the standard and tlien 
bringing them down by the side of the car. He should prefer that 
the conductora did not keep the trolley ropes in hand when 
coming round corners Mr. Trotter said he was in favour 
of the abolition of guard wires altogether. Mr. Bonass (for 
the Corporation) desired to refer to the question of speed on the 
tramways, which he contended had much to do with the accidents, but 
Mr. Trotter ruled that the question of speed was outside the scope 
of the inquiry. The accidents of July 31 and Aug. 6 were then 
inquired into. Mr. Towle said the first of these was caused by the 
trolley coming off the diagonal crossing, coming into contact with the 
guard wire and pulling it against the trolley wire. In the second 
accident the new trolley head got caught in the frog and was pulled 
off. The trolley wheel was very deeply worn, and it was after 
that accident that the chain was introduced, which he believed 
would prevent such accidents in future. Stops were being put on 
now to prevent the trolley wire from getting too high. He had 
endeavoured to arrange the stops so that the trolley would not reach 
the guard wire; but that was a very difficult adjustment. The 
inquiry then terminated. 

In a report just presented the Electric Lighting committee state 
that they have considered the desirability of further extending the 
electric lighting undertaking. They had instructed the city engineer 
to interview Prof. Kennedy for the purpose of securing his services, 
but owing to previous engagements he could not accept the appoint- 
ment, and it was decided to engage Mr. R. Hammond. Mr. Ham- 
mond would act as consulting engineer to the Corporation, in 
accordance with the recommendations contained in a previous report, 
viz : (1) that a new station, equipped on such a scale as would 


enable the Corporation by degrees to light the city, be provided at 
the Pigeon House Fort ; (2) that a sum of £120,000 for the purpose 
of erecting and fitting up a new station at the Pigeon House Fort be 
also provided ; (3) and that, in order to make the suggested under- 
taking a success, the services of a first-class consulting electrical 
engineer be obtained, with a view to having his advice on all 
matters connected with the proposed changes and alterations. 
Mr. Hammond is to be paid the usual commission of 5 per cent. on 
the amount of the contracts, and travelling expenses for himself and 
inspectors. It is also provided that, as Mr. Hammond holds an 
earlier retainer from the Councils of Rathmines and Pembroke, it is 
agreed that these Councils have the prior right to his services in any 
Parliamentary applications in the present Session or in connection 
with the Boundaries Extension (Dublin) Bill. 


Dundee.— The Council are recommended to supply electric current 
to the Dundee Royal Infirmary at 34d. per unit for the first 10,000 
units, and 3d. per unit for all current consumed above that figure. 


Electrical Progess in Greece.—In connection with the recent 
formation in Athens of the Greek Electrical Company, with a 
provisional capital of 5,000,000 drachmai, the company will establish 
electricity works for supplving current for lighting Athens, the 
Piræus, Syra, Patras and Kalama, and will also construct a street 
electric railway in Patras. A scheme for working the Athens-Pirius 
railway bv electric traction is also under consideration. The com- 
pany will exploit in Greece the patents, &, of the General Electric 
Co. of America. 


Electricity in Mining.—In the report recently present ad to the 
South Staffordshire Mines Drainage Commission by their engineer 
(Mr. E. Howl) it is stated that electric pumping plants on the 
surface are to be installed immediately a supply of electric current 
is available in the district, and the sub-committee has authorised the 
borrowing of £20,000 for this purpose. l 

Electricity in the Navy.—In one of th» new torpedo boat 
destroyers, now being built by Mes:ra. Jarrow for the Japanese 
Government, all the auxiliary machinery is to b» driven electrically. 


Electric Traction in France.—A company has just been formed 
in Paris, entitled the Compagnie des Tramways Electriques de la 
Rive Gauche de Paris, with a capital of 12,000,000fr., for takinz 
over à concession from the Seine municipal council for the construc- 
tion of two lines of electric tramway between Boulogne-sur-S2ine 
and Vincennes and between Montreuil and Boulogne 


Erith.—The Council's consulting engineer (Mr. W. C, C. Haw- 
tayne) has been instructed to prepare plans and specifications of an 
electric lighting scheme. 


Fleetwood.—An inquiry has been held into the application of 
the Council to borrow £2,000 for electric lighting purposes. The 
application was supported by the clerk (Mr. J. Tyldsley) and the 
consulting engineer (Mr. T. Barton) There was no opposition. 


French Guiana.—In a report just to hand from Mr. Consul Pigott 
on the trade of French Guiana it is stated that applications have 
recently been made to the French authorities for the granting of 

owers for establishing a telephone system for French Guiana and 
lor putting down a system of tramways in this French colony. 
Hitherto the applications have been unsuccessful. 


Gloucester.—Although the Council are not yet in a position to 
supply electric current, they have received orders for an equivalent 
of 5,430 8 c.p. lamps. The capacity of the plant at the station in 
course of erection is 10,000 lamps, and as public lighting will 
require 2,000 of these the Electric Lighting committee have requested 
their consulting engineer (Mr. Robert Hammond) to report as to 
the advisability of making extensions, The Council have entered 
into an agreement with the National Electric Wiring Co. for the 
wiring of premises in the district on the easy-payment system. 


Gold Coast Telegraphs.—The past year’s telegraph construction 
work represents 60 miles of telegraph line erected north of Kian- 
tampo in the northern territory of this colony. Considering the 
difficulties and obstacles which have to be overcome in this district 
this is considered a satisfactory result. At June 39 the telegraph 
line had reached Bolé, 160 miles from Kumasi. "Telephones are used 
between the various Government offices at Accra. 


Grantham.—The Electric Lighting committee has been empowered 
to expend not more than £40 in obtaining a report from an electrical 
expert as to the advisability of obtaining electric lighting powers. 


Hampstead (London).—The Vestry have decided to reduce the 
charge for electric current. In future the charge for arc lamps will 
be £28 per annum instead of £30, and the charge for cuirent 
to private consumers will be 6d. per unit for the first hour's average 
maximum demand and 23d. per unit after. Last year the profit on 
the undertaking was equal, after payment of interest and sinking 
fund, to 6°65 per cent. on the capital outlay. 


Henley.—The Town Hall is to be wired for the electric light. 

Hereford.—The chairman of the Electric Lighting committee 
announced at Tuesday’s Council meeting that the electricity works 
would not be completed by the time fixed by the contract, and, 
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therefore, the committee would not be in a position to supply 
current as soon as they had anticipated. The builder had completed 
his work, but the company who were supplying the machinery and 
plant were beliindhand. It was hoped, however, that current would 
be available early in November. A satisfactory number of customers 
had been secured, and some further extension of the mains had been 
already agreed upon. s 


Hospital Lighting.—At a recent meeting of the executive 
committee of the new hospital for county Tyrone, Dr. Thompson 
brought forward the subject of electric lighting. The matter was 
allowed to remain in abeyance until the completion of the building. 

The West Ham Town Council have decided to light the Dagenham 
hospital electrically at an estimated cost of about £900. 


Hull—The Couneil are to purchase the undertaking of the 
Drypool and Marfleet Steam Tramway Co. The lines will be 
equipped electrically as soon as the necessary parliamentary powers 
are obtained, 


Ilford.—The Council have approved the specification of the elec- 
tricity supply and traction scheme which has been drawn up by their 
consulting engineer (Mr. W. C. C. Hawtavne), and application has 
been made for sanction to a loan of £68,000 for carrying out the 
works. l 

Ilkeston.—The Council have appointed Mr. V. B. D. Cooper 
consulting electrical engineer. 


Inverness.—The plans and specifications for the electric lighting 
of the town, recently prepared by Mr. E. G. Craven, are to be 
remitted to Messrs. Kincaid, Waller and Manville to examine and 
report. Electric lighting matters have been before the Council foi 
a considerable time. 


Leeds.—At the Council meeting on Wednesday it was decided, 
on the motion of Mr. Smithson, chairman of the Tramways com- 
mittee, to equip all the remaining tramway lines in the city on the 
overhead trolley system. The city already possesses seven miles of 
electric tramway, and 13} miles are being converted. The lines now 
proposed to be converted are 17 miles in length, and will involve 
an additional expenditure of £160,000 to the £600,000 which the 
city has already spent upon tramways. Mr. Smithson quoted 
figures to show that electricity was the cheapest system of 
haulage. The working cost was :—Horse, 944d. per car mile; 
steam. 9 36d. ; electric, 442d. The receipts were:—Horse, 9:80d. 
per ear mile; steam, 11:80d. ; electric, 12:36d. The capital expen- 
diture on electrically-equipped lines was considerably heavier than 
on other lines, but the saving in working cost with electric traction 
might (he said) be set down at not less than 2d. per car mile, and the 
increase in receipts at not less than 1d. per car mile. 


Lewes.—The council have definitely decided to transfer their 
provisional order to the Electrical Power Distribution Co., which 
proposes to expend about £20,000 in establishing electricity supply. 
The option of purchase at certain periods is reserved by the council. 
A differential method of charging for current will be adopted, the 
maximum price being fixed at 7d. per unit. 


Light Railways.— The Ormskirk and Southport Electric Light 
Railway Co. propose to apply for powers to construct a system 
of light (electric) railways in the Warrington district. The Corpora- 
tion of Warrington are willing to support the construction of En De 
railway from Warrington to Lymm and Knutsford, but refuse to 
entertain the proposal to construct tramways within the borough. 

The British Electric Traction Co. have decided to apply for an 
order to construct an electric tramway within the borough of 
Stockport to connect with the tramway running to Gee Cross, in 
Hyde. The Council have intimated that they intend themselves to 
construct and work tramways within the borough. 

The Board of Trade have objected to the broad gauge proposed to 
be adopted for the Derby-Ashbourne light electric railway. At the 
Derbyshire County Council meeting on Wednesday Col, Cavendish 
said a confidential communication had been received from the Board 
of Trade on the point. 

The Surrey County Council have issued a circular to the Kingston 
Council and other adjacent authorities, stating that they propose to 
prepare a general scheme for the construction of light electric rail- 
ways in that part of the county, and invite the opinion of the 
authorities on the proposal. Tae Kingston Town Council have 
received an intimation on behalf of Messra. Greenwood and Batley, 
who propose to apply for powers to construct a light railway in the 
district. The Town Council have, however, unanimously adopted a 
resolution in favour of applying for parliamentary powers under tae 
Tramways Act to construct a system of electric tramways. 


Liverpool.—The following clause is to be inserted in the 
provisional tramway order which will be applied for by the Council 
next session :— 

For the purpose of working the tramway undertaking by mechanical 
power, the Corporation may affix to any house or building and maintain 
brackets, electric conductors, wires, and apparatus, provided that the 
Corporation shall make compensation to any peraon sustaining injury by 


the affixing of any such post or other apparatus to a house cr building 
the amount of such compensation to be determined, in deíault of agree. 
ment, by arbitration under the Tramways Act, 1870. 

At the Corporation meeting on Wednesday the comm. tee recom. 
mended, and the council passed, a supplementary estimate of £65,000 
on tramway revenue account. The chairman of the committee (Mr. 
Petrie) explained that on the initiation of penny stages it was esti- 
mated that the tramway receipts for the year would cover the 
expenditure. He believed that that would be the case, and that the 
committee would probably at the end of the year havea surplus, 
after making both ends meet, including payment of interest and 
sinking fund. But the expenditure on the initiation of penny stazes 
could not be estimated properly, and it was understood that the 
estimate would be revised later on. 


Little Lever.—The Council have conditionally approved the 
proposed hill of the Lancashire Electric Power Co., and the Parlia- 
mentary committee has been requested to report further upon the 
bill as well as the projected electric tramways scheme, and upon the 
Farnworth electricity supply and traction scheme, 


Llanelly.—T wo schemes for the erection of electricity works for 
supplying current for lighting and also for a projected system of elec- 
tric tramways were recently submitted to the Council, and it has 
been decided to engage an electrical expert to prepare a report on the 
matter. 


Long Eaton.—The Council have deferred their decision on a 
proposal to obtain electric light powers until a report has been 
obtained from an expert. 


Longton.—The Fenton Council have decided to co-operate with 
Longton Council in the erection of a proposel independent telephone 
exchange. The Longton Council recently received a communication 
from Messrs. Bennett, Ward and Thomas, consulting engineera, who 
stated that a company (provided the Councils sanction could be 
obtained) would be prepared to erect a telephone exchange in the 
district, and the rates would be £5 per annum per subscriber. A 
conference of representatives of thelocal authorities in the district is 
to be held to consider the proposal. 


Malta.—' The electric light installation at Malta, which is an 
undertaking administered on municipal lines, showed an increased 
revenue in 1898 over 1897 of £2,113. 13s. 11d., including 4667. 
58. 2d. for private installations. The principal contributor to this 
revenue is the Government, which pays the largest proportion of the 
receipts for street lighting of the town and the three cities. The 
amount expended in 1898 on the combined waterworks and electric 
lighting departinent was £25,882. 18s 3d., an increase of £2,136. 1s. 2. 
over 1897, 


Manchester.—A report was presented by the Tramways com- 
mittee to the Corporation on Wednesday recommending that appli- 
cation be made to the Board of Trade for sanction to borrow 
£860,000 for tramway purposes. In moving the adoption of the 
report the chairman (Mr. Boyle) said it was well known that the 
tramway lines had been laid at various dates, from 1875 to 1831, 
and in the later ycars the greatest proportion of the lines had 
been constructed. About 20 out of the 57 miles owned by 
the Corporation had since been renewed, and in dealing with 
the question of reconstruction the committee secured the ser- 
vices of an engineer of experience in tramway and railway per- 
manent-way construction, and instructed him to satisfy himself 
asto wlether the lines were in a suitable condition to be used for 
electric traction. He reported that almost the whole of the track 
was too much worn to be adopted with any degree of safety to the 
publie or economy in the working by electricity. "Their engincer 
(Mr. E. J. Scown) reported that the wholeof the lines were irregular 
in gauge, undoubtedly caused by the absence of tie-bars, and this, 
no doubt, accounted for the unfair wear of the rails. He also 
pointed out that the conditions governing the construction of 
permanent way for operation by self-propelled cars, weighing eight 
tons, fully equipped, were eo entirely ditlerent from those connected 
with horse traction, where the cars only weighed 2} tons, that what 
might serve the purpose well for a number of years in the latter case 
became either useless or dangerous when heavier motor conveyances 
were brought into use, running at a much higher speed, and, 
it might be, with greater frequency. The committee deemed 
it important to have their own engineers report verilied by 
some recognised tramway and engineering expert, and Mr. 
Kincaid (of Kincaid, Waller and Manville) was consulted. He had 
examined the whole of the permanent way, and he agreed with Mr. 
Scown’s views. The committee were, therefore, compelled to recon- 
struct the lines. In going into the question it must be remembered 
that even with horse haulage they would have to reconstruct the 
lines to the extent of £122,000, and if they decided upon entire 
reconstruction for electric traction purposes the cost would be 
£250,000, an increase of £128,000. The committee considered 
that it would be much better to carry out the work themselves. 
Turning to the question of overhead equipment, Mr. Boyle said the 
overhead system had been decided upon, and the committee had been 
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instructed to carry itout. The committee were cognisant of the opposi- 
tion to the overhead system, especially in the centre of the city, and they 
had not closed their minds against the conduit or other system than 
the overhead being eventually adopted for the central parts, but 
during the period of transition (the taking over of the tramways 
from the Carriage Company) they must adopt the overhead trolley 
system, and it was quite imporsible to entertain the suggestion 
to adopt any other system until they had got the lines into their 
own hands. On the subject of cars, the committee recommended 
that 600 should be purchased. "They anticipated that would be the 
number required for operating the whole system in the city and 
outside. They had already ordered six sample cars, which would be 
delivered before the end of October, and betore proceeding with any 
further orders they hoped to give the Council an opportunity 
of inspecting them and making suggestions for improvement. 
The proposed extension of the present system would prove of great 
service not only to the trayelling public, but would do much to 
relieve the congestion arising from the existing system. The outer 
and inner circular routes provided not only a means of access 
from one suburban distiict to another without coming into 
the city, but what was very important, in the case of clectric 
traction, provided alternative routes for entering and leaving the 
city in case of breakdown, &c. The estimate of £560,000 
included the cost of reconstructing 57 miles of tramway owned by 
the Corporation and 10 miles owned by the Carriage Company, at 
£3,731 per mile, making £250,000 ; the purchase of 600 cars for the 
whole system, £360,000 ; £150,000 for overhead equipment; £90,000 
for the erection of car sheds ; and £10,000 for preliminary expenses. 
It was hoped to benefit the citizens by making a profit which would be 
applied tothe relief of the rates,and a'so by providing greatertravellin;: 
facilities, Arrangements had been entered into with Failsworth, 
Audenshaw, Droylsden, Gorton, Denton, Levenshulme and Heaton 
Norris; provisional arrangements had been made with Prestwich and 
Middleton ; they had practically come to an agreement with 
Stretford, and they were negotiating with Withington and Moss 
Side and Reddish. The £860,000 did not include the cost of the 
proposed extensions, the cost of three additional carsheds and work- 
shops, or the amount payable for the ten or eleven miles of tramway 
which they would buy from the Carriage Company. The committee 
came to the Council as a perfectly unanimous committee, and asked 
the Council to sanction their proposals, to enable them to proceed at 
once to the carrying out of a great scheme. Alter discussion the 
report was practically unanimously approved. 

Mexborough.—4An inquiry will shortly be held into the appli- 
cation of the Council to borrow £1,428 for the purchase of land for 
an electric lighting station. 


Middlesbrough.—We have received from Middlesbrough a copy 
on a pamphlet on * Municipal Electricity Supply” by Mr. Robert 
Hammond, which is in its 49th thousand. The pamphlet sets 
out the advantages of the use of the electric light and the conditions 
and cost of supply, and it is intended to afford consumers full infor- 
mation of the terms and conditions upon which they can obtain the 
electric light, while opportunity is taken to point out the great 
advantages attending its use. The earlier portion of the pamphlet 
is taken from Mr. Hammond's * Electric Light in our Homes,” 

ublished in 1883. The brochure is certainly a useful one to circu- 
ate among consumers of electric current. 


Nelson Column Decorations.—The Navy League have decided 
to add the electric light to their decorations of the Nelson column on 
the occasion of the forthcoming celebration of the battle of Trafalgar. 


New castle-upon-Tyne.— At the last meeting of the Joint Tram- 
ways and Lighting committee s a communication was received from 
the Newcastle Electric Supply Co., offering to supply current to and 
maintain arc lamps of 1,000 c.p. each, from dusk till dawn, at an 
annual cost of £15. 10s. per lamp ; the offer to apply only to the east 
end. A sub-committee was appointed to wait upon both the New- 
castle companies, to obtain full information as to the terms upon 
which they would supply current to street arc lamps before coming 
to a decision. l 

Nottingham.—At Monday’s sitting of the Corporation a joint 
report was presented by the Tramways and Electricity committees, 
recommending the Council to authorise the construction and elec- 
trical equipment of the lines. The Council had already resolved to 
adopt electric traction, but there was some doubt as to whether it 
should be the overhead or conduit system. A deputation had 
visited several places where electric traction was employed, and Mr. 
Brown and Mr. Talbot, the borough engineer and the d 
electrical engineer, had visited the United States to inspect the 
systems used there. They, as well as the cominittee, had come 
to the conclusion that overhead traction was tlie most suit- 
able for Nottingham. The chairman of the committee (Ald. 
Brownswood) said the conduit system would do harm to 
the sewer pipes. There were other difficulties in the way of 
that system which it was felt did not apply to the overhead trolley 
and, taking all the circumstances into consideration, the committee 
unanimously agreed to recommend the overhead system. The intro- 
duction of electric traction would at least double the net receipts. 


The committee had not the least fear about the inhabitants objecting 
to the poles when they were erected and the scheme was started. If 
the Lighting committee would join with the Tramways committee 
and put a few arc lights, say on every third or fourth pole and light 
up the streets, they would look very beautiful, and. be a great improve- 
ment on the present system. The report was adopted. 


Paisley.—A modified scheme for the conversion of the existing 
horse lines and for the extension of the tramway system has been 
submitted to the Corporation by the British Electric Traction Co. In 
the modified scheme the company offer to give the Corporation the 
option of purchase at 28 years, compared with 33 years in the agree- 
ment with the Glasgow Corporation. 


Poplar (London). — The District Board of Works have accepted the 
terms of the Millwall Dock Co. and the London and India Docks 
Joint committee for laying electric light cables across the dock 
entrances and through dock property. In the case of the Millwall 
company the Board agree to pay a nominal rent of 28. 6d. per annum, 
and the work is to be approved by the company’s engineer, and 
should the company or its tenants require to be supplied with electric 
current for power purposes the terms shall not be less favourable than 
those granted to the other customers of the electric light department. 
In the case of the London and India Docks Joint committee the 
Board agree to pay a wayleave of £10 per annum for each crossing, 
the work to be executed to the satisfaction of the committee, and terms 
similar to the Millwall Company for the supply of current for power 
purposes are also stipulated for. 


Post Office Telephone Facilities—At a meeting of the St. 
Luke's (London) Vestry on 1 a communioat ion from the Post 
Office was discussed relative to facilities to be offered to the depart- 
ment for introducing a telephone system for London. Mr. W. 
Howes asked whether the Postmaster-General would pay for the 
right to open the streets. In one case (that of Golden-lane) the 
Vestry had gone to great expense in relaying the road and if this 
roadway was undisturbed it would last for 20 years, and he thought 
this was a good reason for withholding the Vestry’s sanction to the 
application. It was ultimately decided to grant the application on 
condition that the work should be done under the supervision of the 
Vestry’s surveyor. 

The Bermondsey Vestry have granted facilities to the Post Oflice 
authorities to open up roadways and pathways from Dockhead to 
the Jamaica-road boundary for telephone conduits. 

At the meeting of the Court of Common Council yesterday 
„ a communication from the Post Office, asking permission 
to open all the main thoroughfares in the City of London, for the 
purpose of laying telephone conduits, was referred to the Streets 
committee for consideration and report, and special attention is to 
be directed to the question of providing subways with a view to 
relieving congestion of traffic in the City. 


Redditch.—The Council have decided to apply for sanction to 
borrow a further £7,000 for electric lighting extensions. 


Redruth.—Mr. W. H. Trentham has been appointed consulting 
engineer to prepare a report on the proposal to establish electricity 
supply works. 


Revision of Provincial Telephone Rates —The National Tele- 
phone Co. has come to a decision respecting rates for telephone 
exchange service, elsewhere than in London, which will be received 
with general interest. It has been charged against the company 
that its present rates are prohibitive to people in a small way of 
business, and the system which the company has hitherto adopted of 
charging all alike, whether large or small users of the service, 
undoubtedly places the small user at a disadvantage. The 1595 
Select Committee of the House of Commons on the Telephone 
reported that whilst the company's present charges were reasonable 
in amount for those who make a large use of the service, they were 
unduly high for small users, and had, as a consequence, operated to 
retard the development of the telephone in this couutry. "The 
Committee also expressed the view that the rates ought to be based 
upon the amount of use which each subscriber makes of the 
Service. The directors of the National Co. now propose that any 
subseriber shall have the option of taking at the existing rates an 
unlimited service (that is to say, a service without limitation as to 
the number of calls), or of paying an annual sum of £3. 103, (that is, 
£3. 33. the Company's installation charge, and 7a. Government duty), 
which will confer the right of being called up, and the sum of ld. 
each time he initiates a conversation. This fee of 1d. per call (which 
also includes the Government duty of 10 per cent.) will give the 
subscriber the right to converse with all other subscribers on the 
same exchange as himself, or on such number of exchanges as may 
be grouped together to meet the requirements of local circumstances, 
It is also proposed to issue call oflice signs freely to shopkeepers and 
others who may join the system on the new terms. The opening of 
a large number of call offices, fron: which messages can be sent for a 
small fee, should prove of material benefit to the general public. 
We are informed that the new rates will come into operation froin 
Ist January next. In view of the fact that the Government has 


decided to set up a telephone system in London in competition with 
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that of the company, the directora announce that they are unable at 
present to deal with the question of the London rates. 


St. Pancras (London).—It having been decided that a Board of 
Trade license is necessary to enable the Vestry to lay electric light 
mains in the recently disputed area in Brecknock.road and York- 
road, application is to be made for a license. The Vestry has 
sanctioned an expenditure of £309 for extending the mains in three 
additional streets, 


Salford.—The Corporation have decided to apply for sanction to 
borrow money for erecting and equipping a low-tension generating 
station in Strawberry-road. 


San Paulo (Brazil).—The San Paulo Railway Light and Power 
Co. have obtained a perpetual concession from the Municipal Council 
for the erection of electricity supply works, and for the construction 
of electric tramways in the city. Among those interested in the 
company are Mr. J. M'Kenzie, of the Toronto Street Railway Co., and 
Mr. F. S. Pearson, the well-known American electric traction expert 
and chief engineer of the Metropolitan Traction Co. of New York. 

Seville (Spain).—The main section of the electric tramways, 
owned by Seville Tramways Co. (Ltd.), has recently been opened to 
traffic. The conversion of the tramways and the extension of the 
lines have been carried out by the Allgemeine Elektricitats Gesell- 
schaft, of Berlin, which constructed the electric lighting station at 
Seville from which the current for the working of the tramways is 
supplied. The undertaking has been financed by the contractors 
and the Zurich Dank for Electrical Enterprises. 


Shoreditch (London) —Mr. H. E. Kershaw has tendered his 
resignation as vice-chairman of the Lighting committee partly in 
consequence of an allegation that he was influenced by personal 
motives in recommending one make of cable in preference to another. 
He has, however, been asked by a large majority to reconsider his 
decision. 

The Board of Guardians intend to engage an electrical engineer to 
p. epare specifications, &c., for the electric lighting of their Horn- 
church cottage homes. 


Shoreham.—On the initiative of Mr. Harmsworth a committee 
has been formed to consider the advisability of applying for a 
provisional order. 


Stockton-on Tees.—The Council are about to appoint a resident 
electrical engineer at £250 per annum. 


Stoke-on-Trent.—Mr. J. N. Shoolbred has been appointed 
consulting electrical engineer to the Council. 


Swansea.—The Light Railway Commissioners will hold an 
inquiry on Wednesday into the application of the Swansea Improve- 
ments and Tramways Co. for power to construct light (electric) 
railways to Clydach, Bryn-road and Skethy. The Corporation oppose. 

Sydney (N. 8. W.).—The Corporation have been in correspon- 
dence with the Agent-General in London in respect to the appoint- 
ment of a consulting electrical engineer. At the August meeting of 
the Council the Mayor said he was sorry to have to report that 
after the cablegram was sent to the Agent-General, asking for 
information as to the terms on which a consulting electrical 
engineer would come to the city and draw up plans for the 
installation of electric light, an explanatory letter was not sent. 
The correspondence set out the terms on which certain firms would 
send representatives to Sydney. The Agent-General recommended 
that serious consideration should be given to the offer of Sir William 
Preece, more especially as his colleague, who would be sent (Major 
Cardew) would be most useful in advising on any further legislation. 
The correspondence was eventually referred to the Electric Lighting 
committee for report. 


Telegraph to Klondyke.—It is reported that the telegraph line 
to Dawson city has been completed, and that telegraphic communi- 
cation has been established between that city and Ottawa. 


Telephone Municipalisation.—At the meeting of the Salford 
Corporation, on Wednesday, a communication was read from the 
chairman and secretary of the Mutual Telephone Co. (Limited), 
stating that they had been informed by the Secretary of the Post 
Oflice that it would be desirable, in view of the passing of the new 
Telephone Bill, if the Corporation would grant the company under- 
ground wayleaves where required. The letter was referred to the 
Finance committee, 

At the Manchester Corporation meeting, on Wednesday, a report 
was received from the Telephone committee dealing with the position 
of the Corporation with regard to the Mutual Telephone Co. Ald. 
Southern read the correspondence which had passed between the 
committee and the Treasury. It appeared that it would be necessary 
for the Council, if it stil approved of the application of the 
company for a licence, to pass a further resolution to that effect. 
The matter was referred to the Telephone committee for report. 


Torquay.—An inquiry was held here on Friday last into the 
application of the Town Council to borrow £10,000 for electric 
lighting pnrposes. The town clerk (Mr. F. S. Hex) said they were 
authorisel to borrow £22,500 for the original electric lighting 


sclieme, but the actual cost of the works was £24,959. The increase 
in cost was due to the change of the position of the boilers at the 
station. The undertaking had so far been a conspicuous success. On 
tbe first year's working, exclusive of interest aud sinking fund 
(£1,188), there was a gross profit of £1,037, and the actual deticit 
was only £130. In March, 1898, when the works were opened, the 
corporation had 55 consumers, representing the equivalent of 3,310 
8 c.p. lamps. Now there were 165 consumers, using over 7,900 
lamps. There were still 24 applicants awaiting connection, so that 
the progress of the works was continuous, The £10,000 required 
included £1,794 for mains, £1,750 for services, £100 station tools, 
£100 instruments, £500 rectifiera, £2,300 meters and transformers, 
£800 public lamps. Tho borough electrical engineer (Mr. P. Storey) 
also appeared in P Waa of the application. At this point the 
Inspector asked for the original plans of the works. The Town Clerk 
explained that the consulting engineer (Mr. W. H. Trentham) had them. 
The Inspector pointed out that they had made some alterations not 
sanctioned by the Local Government Board, and he wanted plans to 
show what was the original scheme. The Town Clerk explained 
that there was no change of site; they had simply moved the 
boilers from one part of the site to another. The inspector 
declined to proceed with this part of the inquiry till he had the 
plans before him. He called for the plans for the pier-heal scheme 
(which was also being inquired into), and they were produced. The 
Inspector: Here we have proper plans. Electric engineers must 
get into the way of doing like other people, and provide proper plans. 
When the electricity plans were produced the Inspector inquired 
concerning the details of £2,959 spent on the works in excess of the 
estimate. The Mayor said they had lost £150 by excavating under the 
Bath Saloons, and afterwards they had to place the boilers elsewhere. 
The Inspector next inquired how it wasthey wanted £1,100 to replace 
the boilers, and the Town Clerk said the boilera had to be altered for 
the new site. The Inspector said the loss at the etation hal been 
immense, He ought to have been provided with details. The 
Mayor assured the Inspector that all the money had been spent on 
the undertaking, but the Inspector said someof it had been badly spent. 
The engines and alterations alone entailed a loss of £1,102, ani on the 
boilers there wasan excess of expenditure amounting to £1,500. The 
Mayor said that they had epee a consulting engineer, but his 
services were now terminated. Their engineer (Mr. Storey) was 
not able to explain so fully as Mr. Trentham could have done. The 
Inspector said he did not know what view the Local Government 
Board would take of the matter as the change of plans in the middle 
of the work was not reported to them. What he wanted to know 
was what had been expended upon the work that had b2en aban- 
doned as lost. By their instability of purpose they had lost a great 
deal of money, and they did not show what that amount was. The 
Mayor replied that no doubt this was the correct view, but that 
change of site had been forced upon them. The Town Clerk 
said that during the progress of the work they were threatened 
by an injunction. As a matter of fact there had been no com- 
laint since the work was finished. The Corporation feared the 

ath Saloons would be seriously affected if the boilers were 
placed under them as originally proposed. The Inspector replied 
that he was not complaining of the alteration made, but it 
ought to have been thought of before the work was com- 
menced. The point was how much of the expenditure was due 
to the change of position, and how much to los: on work done 
and then abandoned. Was it £150! The Town Clerk said Mr. 
Trentham, their consulting engineer, had the information and if 
necessary the Council might get it from him. The Mayor replied 
that they had already paid Mr. Trentham a heavy bill. The Town 
Clerk said Mr, Trentham was a gentleman of position, and he 
thought would give the information without charge. The Maror 
replied that he thought this was very'improbable. The Inspector 
said he did not think the Local Government Board would be 
inclined to accept these figures without explanation. Oa one item 
there was £1,100 to be accounted for, on the boilers there was 
another £1,547 to be accounted for, and no explanation could 
be given of how the money was spent, and on the chimney and 
flue there was £1,468 to be accounted for, amounting in all to 
£4,149. There was, however, a saving of £1,200 on contingencies. 
The Town Clerk said the excess expenditure was due to the altera- 
tions. The change of site was due to the committee, not to the 
consulting engineer; in fact, Mr. Trentham did not think the 
alteration necessary. Alderman Kerawell (chairman of the Electric 
Light committee) said they could not saddle Mr. Trentham with any 
blame. The committee must take the onus of the alterations. Going 
into the details of the extensions proposed, the inspector thought that 
two new rectifiers to be provided, ought originally to have been of 
greater capacity. The change would mean the wholesale sacrifice of 
the old rectifiers. The Mayor said they could not anticipate such a 
demand. If the demand continued they would have to increase again 
two years hence. Mr. H. Bedford opposed, and contended that the 
Council were not competent to manage the undertaking. The 
Council did not seem to know what they were doing. They evi- 
dently knew nothing of electricity. 
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Mr. Trentham's attention having been called to the report of the 
proceedings at the inquiry, he has addressed the following letter to 
the Western Morning News :— 

As there were extraordinary mis-statements made at the Local Govern- 
ment Board inquiry held at Torquay on Friday last, I beg to enclose 
analysis of accounts, a copy of that officially submitted to the Town 
Council, which, perhaps, you will be kind enough to publish in your paper, 
and at the same time draw attention to the following remarks :— 

1. That the total cash spent on old site was £164. 5s. 8d. 

2. That an extra sum of £1,088. 18s. 6d. was spent on the new site 

owing to its being double the size of original, but that this expenditure 
would have been incurred had No. 2 site been originally selected, 
£724. 19s. 5d. being paid for builder's work alone. In consequence of this, 
however, a large additional amount of power can now be installed without 
further expenditure. 
— 3. Of the amount overspent, stated at £2,959, you have £164. 5s. 8d. and 
£1,088. 188. 6d., explained above, while the Electric Lighting committee 
ordered extra mains and conduits to the value of £685. 10s. 7d., and 
£887. 9s. 11d. represents spare materials, such as cables, troughing, &c., left 
over and now being used up for extensions. 

J think credit should be given for the fact that the works, for their size, 
are the cheapest ever erected, being at the rate of £53 per kilowatt. 

39, Victoria-street, Westminster, London, Oct. 5. W. H. TRENTHAM. 
[Editorial reference is made to this matter on page 828.] 


Tunbridge Wells. The Council are recommended toapply for sanc- 
tion to borrowa further sum of £25,000 forextendingtheeleetii itysup- 
ply works. The plant at the generating station is to be extended and 
electric light mains are to be laid in a number of additional streets, 


Twickenham.--At a recent meeting of representatives of the 
Twickenham and Teddington Councils to discuss electric lighting 
matters the following resolution was agreed to:—‘ That it is desirable 
that any joint action of the Twickenham and Teddington District 
Councils should be postponed sine die, having regard to the Electric 
Lighting (Clauses) Act, 1899.” 

Wakefleld.—At an extraordinary meeting of the Waketield 
Omnibus Co, held to consider the advisability of promoting an 
application to the Light Railway Commissioners for authority to 
construct light (electric) railways in the district, the chairman (Mr. 
W. H. Kingswell) said that various companies as well as the City 
Council had determined to apply for powera to construct electric 
tramways. The directors of the company were anxious to prevent 
the system getting into the hands of outsidera, and had called in an 
expert. He said a committee of the Council had promised that if 
they determined not to go on with their scheme they would do all 
they could to promote the company’s proposals, The probable cost of 
the scheme would be about £200,000, but if someone else got an 
order the directors wished to be in a position to make terms with 
them. The cost of applying for powers would be about £500. The 
matter was left in the hands of the directors. 


Water Power in India.— It is reported that in connection with 
the scheme for utilising the power of the Cauvery Falls, the Mysore 
Government has offered to supply mining companies on the Kolar 
Goldfields with electric power tree of charge for one year. The cost 
of the scheme is roughly estimated at 24 laklis of rupees (£150,000). 


West Bromwich.—The Corporation are advised by the Electric 
Lighting committee to establish municipal electricity supply works, 
and to apply for sanction to borrow £30,000 for the purpose. 


West Ham.—Acting upon the advice of their Tramways 
committee the Corporation have decided to purchase the existing 
tramways in the district, to obtain parliamentary powers to construct 
new lines and to equip the whole electrically. 

Wigan.—The chairman of the Electric Lighting committee (Ald, 
Holmes) announced at Wednesday's Council meeting that the com- 
mittee had resolved to put down a temporary installation for supply- 
ing electrie current to a certain portion of the town. This had been 
found necessary in order to meet the demand of & firm which had 
expressed its intention of putting down independent plant to supply 
their own and neighbouring works with current. ‘The cost would 
be £1,000. The action of the committee was approved. 

Withnell—The Urban District Council, having received a scheme 
for a gas supply for the district, have now requested Mr. G. R. Peers, 
of Manchester, to prepare a scheme of electric lighting to be worked 
in conjunction with the sewage scheme. 

Workhouse Lighting.—The Kingston-on-Thames Guardians have 
referred to the Building committee an offer by the Corporation to 
supply electric current for lighting the workhouse at 6d. per unit for 
the firet hour's maximum demand, and 3d. after. 

Workmen’s Compensation.—We have frequently called atten- 
tion to the subject of the unduly inflated rates for workmen’s 
compensation charged by the leading insurance offices who under- 
take this class of risk. We would call the attention of those 
interested to the comments of Mr. Mark Robinson at the meeting of 
Willans and Robinson, Limited, reported in another column. 

York.—The Electric Lighting committee hope to be in a position to 
give a supply of electric current by the end of November. Ihe charge 
for. current for private lighting has been fixed at 7d. per unit for the first 
hour's maximum demand and 3d. aſterwards; for power 3d. per unit. 


PATENT RECORD. 


es 


The following list of Applications for Patents and Specifications published 
has been compiled, for this journal by Messrs. J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 
able information in connection with Patents, Designs and Trade Marks may 


be obtained, 
APPLICATIONS FOR PATENTS. 

Nore.—The undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete speci- 
fication accompanies application an asterisk is affixed. 

September 9, 1899. 
18,254. E. F. A. Polzix. Liverpool Improved construction of accumu- 
lator plates.* 
18,266. S. BRAMALL and J. T. ARMSTRONG. London. 
electrical resistance and heating apparatus. 


, September 11, 1899. 
M. O. SCHMIEDEL. London. Improvement in electromotors, 
C. ApAus- RANDALL. London. Improved method and means of 
constructing electric circuits for intercommunication. 
H. Bremer, London. Improvements in electrodes for arc lamps. 
Q. Marino, London. Improvements in or relating to electrolytes. 


September 12, 1899. 
18,565. W. AITKEN. London. Improvements in central battery telephone 
exchange systems, l 

18,590. P. M. Jvsticz. London. Improvements in ventilating fans of 
that class which is employed in connection with electric motors. 
(The Emerson Electric Manufacturing Co., United States.)* 

E. GREIL and E. AUDIGER. London. Improvements in or relativ g 
to electric contacts or current-taking devices. 

C. V. Burton. London. Improvements in or relating to the 
electrolytic deposition of metale. 

Sir W. G. ARMSTRONG, WHITWORTH AND Co. (LIMITED) and J. 
HoxssER, London. Improved means of dash signalling by electric 
light. 


Improvements in 


18,512. 
18,524. 


18,335. 
18,550. 


18,414. 
18,438. 
18,440. 


September 13, 1899. 

J. J. Rosson. Newcastle-on-Tyne. 
lighters for pipes, cigars, and the like. 

J. TipswELL. Bradford. Improvements in guards for electric 
tramcara and other tramway vehicles. 

CHAMBERLAIN AND HooKHaM (LIMITED) and S. H. HorbkN. 
London. Improvements in electricity meters. 

SIEMENS Bros. AND Co. (LIMITED). London. Process for forming 
a conducting connection between electrical incandescence bodies 
of second-class conductora with conductors of the first class. 
(Siemens and Halske, Aktien Gesellschaft, Germany.)* 

Hans von Kramer. London. Improvements in safety devices 
for electrically-operated hoisting apparatus.* 


September 14, 1899. 

18,551. H. H. Hatt and R. J. URQUHART. Liverpool. Improvements in 

or connected with overhead trolleys for electric railway vehicles. 

18,557. J. B. McInpoz. Glasgow. Improvements in and relating to 
appliances for raising and lowering suspended incandescent elec- 
tric lamps and the like. 

J. LEAcH, G. Prince and W. Prince. Accrington. The Leach- 
Prince electrical cable guard for overhead trolley system of elec- 
tr.cal tramways. 

H. W. WiLsoN. Cornwall. Improvements in continuous current 
electric motors or generators of enclosed type. 

A. G. Brookes. London. Improvements in armoured insulating 
conduits and tbe method of treating same. (A. M. Lougee, 
United States.) 

J. Stack. London. 
for overhead electric 
tramways. 

H. D. GoaTLEY. 
lamps. 

A. POLUMORDOINOrr. London. An apparatus for ascertaining the 
direction of electrical waves. 


18,454. 
18,457. 
18,468. 
18,489. 


Improvements in electric 


18,502. 


18,529. 


18,547. 
18,550. 


18,555. 


Improvements in splicing cara and terminals 
trolley wires einployed on electric 


18,561. 
18,576. 


London. Improvements in incandescent electric 


18,589. J. GREENWoop. London. Improvements in the decomposition of 
alkaline salts by electrolysis and in apparatus therefor. 

18,598. R. Happaw. London. Improvements in the manufacture of 
incandescent filaments for electrical incandescent lamps. (M. 
Boehm, Germany.) 

18,603. H. W. C. Cox. London. Improvements in apparatus for 


telegraphing. 
September 15, 1899. 

E. DUCKENFIELD. Northampton. Improvements in the means of 
attaching shades, globes, reflectors, and the like to electric 
incandescent lamp holders. 

S. Barr Birmingham. 
electroliera. 

R. H. June. London. 


18,612. 


18,624. 


18,627. 
18,629. 
18,643. 


Improvements in and relating to 


Jude's single-leaf electroscope. 

R. H. Jupe. London. Jude's double-leaf electroscope. 

F. H. Svuyper. London. Improvements relating to the 
amalgamation and coating of metals or alloys of metals with 
metals or alloys of metals by the aid of electricity and to 
apparatus therefor. 

W. B. Purvis. London. 
tric railways.* 


18,0664. Improvements in and relating to elec- 
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SPECIFICATIONS PUBLISHED. 


Nots.—All Specifications can now be obtained at the uniform price of 
8d. each. 


1898. 

18,956. PornaK. Electrolytical condensers and electric current directing 
devices. 

18.958. Epser. Electrolytic decomposition of alkaline ealta. 

19,246. LA MME. Systems of electrical distribution and regulation. (Date 
applied for under International Convention, February 10, 1898.) 

19.264. Cante. Electric meters. 

19,265. CaNTE. Coin-freed mechanism for electric meters. 

19,632. Crowbus. Secondary batteries. 

21,658. Stuart and Barton, Are lamps for projection and for laboratory 


or like purposes. 

KELVIN. Electric measuring instrumenta. 

De Margay. Incandescent elestric lamps. 

STILL. Storage batteries. 

THoMPSON (Schmidt). Machine for wrapping thread, silk, and 
other workable materials around wire, rod or cord lengths, 
especially applicable for wrapping electrical condu cting wire. 


1899. 


ARNOLD. Electrolysis or electrical treatment of gases and 
gaseous mixtures or compounds. 

Hovsois. Reflector and shade holders, and reflectors for electric 

and gas lamps. 

FirzPATRICK (Brandt). 
descent electric lamps. 
Cask. Galvanic cells. 
Cask. Galvanic cells. 

TAYLOR. Cut- outs for electrical purposes. 

Newton (Knickerbocker Trust Co.). 
methods of preparing electrodes therefor. 

BROORES (Sell). Electrical pendulum contacta for the operation 
of time-measuring pendulums. 

Harsky. Electric meter. 

BERGMANN. Registering mechanism for electricity meter 

MacMtiLLAN, Electric muscular exercises, 


21,716. 
21.829. 
21,835. 
22,057. 


2.629. 
10,476. 


11,010. Waterproof lamp holder for Swan incan- 
12,171. 
12.172. 
12,183. 
12,509. 


12,490. 
12,655. 


12,693. 
12,706. 


Storage batteries and 


COMPANIES' MEETINGS AND REPORTS. 


— a 


Willans and Robinson (Limited). 


The ordinary general meeting of Willans and Robinson (Limited) was 
held on Wednesday at the Victoria Works, Rugby, under the presidency of 
Mr. Mark RORHIN SON, M. Inst. C. E. 

The SECRETARY (Mr. C. S. Essex) read the notice convening the 
meeting, and the report of the Directors was taken as read. 

The CHAIRMAN then said: Gentlemen, we have returned to the same 
happy state I had the pleasure to announce to you once before, in that we 
have really almost nothing to say to you. Happy is the company as the 
country which has no history—for I think every one is agreed that a 
condition of quiet prosperity is quite below the dignity of history. 
All that is best worth saying about it is to be found in the accounts, 
and they require but few remarks. Taking the report first, you will 
gee that while we keep up the increased rate of interest upon Ordinary 
shares, we also keep up the increased rate of putting by in the reserve 
fund, besides the proper proportionate contribution to the debenture 
sinking fund. Iu fact we have decided to increase the contributions to 
the latter fund by carrying to it the receipts for interest upon the 
amounts already invested, which formerly went to swell our miscel- 
laneous receipts. With all this we are able to carry forward 
over £1,200 more than last time. Our orders continue plentiful, 
and the shops are full of work, but we are happy to say that 
at last we are in a position to keep pace with our orders, and that, thanks 
to the early provision for extensions which the late increase of capital 
has enabled us to arrange for, we are able to welcome an increasing 
trade with a less fearsome joy than we have been accustomed to feel 
towards it. There is probably no ergineering firm in England in a better 
position to carry out its orders, though they increase fast, than we are. 
The new capital was subscribed at once by the shareholders. The event 
showed that higher premiums might have been obtained, but as very few 
ehireholders failed either to take up their allotmente, or to transfer them 
to nominees, presumably for a consideration, it is satisfactory to know that 
the increased value of the shares has passed, substantially, into the right 
pockets—i.c., those of the shareholders generally, in proportion to their 
holdings. The premiums received are, as the balance-sheet shows, a 
very substantial sum £29,773, after deducting a part of the expenses 
of issue, We invited shareholders, as usual, to apply for any of 
the shares which might not be taken up by those entitled to them, as 
well as for the small number which were not allotted at all, in order to 
avoid fractional allotments. We found ourselves with scarcely any 
shares on hand, and with applications for many thousands. Remember- 
ing the dissatisfaction expressed once before, when, to be strictly just, we 
allutted one share, or two shares, to applicants for large numbers, we 
decided not to repeat this error. For the Preference shares there was 
not quite so great a rush as for the others, and by ruling out all 
applicants for less than a certain number of hundreds, we are able 
to allot pro rata in numbers sufficient to avoid complaint. But as regards 
Ordinary shares, this mode of dealing with them was hopeless, and we 
judged it better to allot the small number disposable among applicants 


not excluding outsiders, who were in a position to benefit the Company 
in a trade sense. Weare sorry for the disappointment experienced by 
applicants generally, but equal allotment among them would have resulted 
in by far the larger number receiving only a fractional part of one share, 
So far, apart from the premiums, only £20,000 of the new capital has 
been paid up, but even that is more than we have been able to 
spend, The contract drawings for the extensions in the works here, 
whieh have been explained to some of you on the spot, are ready, 
and we hope to place the contracts before the winter, and to get 
some use from the new buildings next summer. It is to be feared 
that even then they wil be ready before many of the new tools 
intended to occupy them, for tool makers are amongst the busiest and most 
backward of the engineering trades. In respect of the boiler works we have 
experienced annoying delays in getting possession of the land near Chester 
—there is no good in enlarging upon them, and they are in no way our 
fault. The drawinga, &c., are well advanced, and we expect to place the 
building contract almost as soon as the land comes into our possession. 
The balance-sheet calls for no particular remark. Our reserves of all kinds 
grow fast, but these have already been referred to. The works in 
progress" and the “materials and stores and own manufactured 
articles“ have increased in value, largely through the exceptional 
nuniber and va!ue of practically finished, though technically unfinished, 
engines, which were standing here in June last waiting for the 
dynamos, which the electrical firms could not turn out fast enough. 
In the profit and loss account there are some decreases in expenses, and 
more increases. Our old enemy, “books, stationery and printing,” ia 
terribly in evidence, and more so as there is an unusually light half-year 
to compare with last time. Iam afraid all we can say is that we have 
watched this account closely and have found no evidence of waste, and that 
everything done or purchased has had its use. Travelling is a large item. and 
as J have said before, it tends to grow at least a3 fast as the business. On the 
otherside interest receivable has a healthy tendency to growinto asubstantial 
source of revenue. All that has been said before as to the great growth 
to be expected in electrical industry is in fair way of fulfilunent. As was 
mentioned in the last report, the number of 1,200 E. P. engines on 
order (1,500 H r. is their extreme load) had risen from one 18 months 
ago to four 12 months ago, and to 16 at the date of the last 
meeting, six months ago. When one's orders increase in geometrical 
progression, especially with a radir of four, the time must come when 
the pace grows too rapid. A few years of this kind of thing would fill 
the world with Willans engines, and I have to acknowledge with 
regret that we have not this time scored 64 of this useful standard 
size, but we have risen from 16 to 28, which ia as large an increase as the 
previous rise from 4 to 16, so we may be well content. The question of 
very large engines has not yet advanced, but it will, I now move— 

“That the report and accounts for the half-year ended June 39, 185), 
submitted to this meeting, be, and the same arc hereby, received and adopted.” 

Mr. G. W. ANDERSON drew attention to the item of debtors, amount- 
ing to over £69,000, in the present accounts, and last half-year to £65,000. 
This, he thought, was a large sum, and he wished to know whether it was 
due by persons who could not pay, or who would not pay because, for 
instance, the engines they had been supplied with had not been properly 
tested. 

The CHAIRMAN replied that the amount a year ago was £70,000, and 
they had been gradually reducing it. Many of the Company's accounts 
were with Town Corporations, which were somewhat slow in paying. There 
was nothing unfair in connection with the item. 

Mr. ANDERSON asked whether it represented people who would 
not pay. 

The CHAIRMAN said he thought that they were all people who would 
not pay in the sense that they would not do so as quickly as the Directors 
would like. Non-payment to the Company was very often due to the 
dynamo makers not fulfilling their orders as soon as expected. 

Mr. ANDERSON: They are not bad debts ? 

The CHAIRMAN: Oh, no. And bad debts are thoroughly provided 
for. In further reply to Mr. Anderson, the Chairman stated that as 
regarded the Employers’ Liability Act, the Directora discussed the ques- 
tion with various insurance companies, whose ratea, however, they found 
to be high. They had therefore established an insurance fund of their 
own, and two half-years’ experience of its working had shown that tbe 
provision made was sufficient. 

Mr. ANDERSON then seconded the motion, which was carried 
unanimously. 

The CHAIRMAN proposed the payment of a dividend for the half-year 
ended June 30 last at the rate of 6 per cent. per annum on tlie Preference 
shares, and at the rate of 10 per cent. per annum on the Ordinary shares. 

Mr. G. BARNARD seconded the motion which was carried unanimously. 

Mr. ANDERSON proposed à vote of thanks to the Chairman aud 
Directors for their able management of the Company's affairs. 

Mr. W. H. WILLCOX, in seconding the motion, observed that it was a 
great pleasure for shareholders to attend such meetings, where they had 
evidence of the admirable way in which their affairs were conducted. 

The resolution was carried unanimously. 

The CHAIRMAN briefly acknowledged the vote, and the meeting 
terminated. 


MERSEY RAILWAY CO.—At the half-yearly meeting of this company 
the chairman (Mr. J. Falconer) said that since the last meeting the subject 
of electric traction had been carefully considered by the Board. They had 
now got together the whole of the material necessary to enable them tə 
have a tinal authoritative report on the subject. The electrical engineers 
befure whom the matter had been placed were Sir William Preece and 
Major Cardew, who had promised an early repurt, and as soon a3 this was 
received the directors would take it into consideration and present to the 
shareholders the recommendations at which they arrived. 
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NEW COMPANIES, STATUTORY RETURNS, &c. 


oe 


ELECTRIC COIN-PREED METER DIMMING SYNDICATE (LTD).—This 
company was registered on Sept. 28, with a capital of £5,000, in £1 
shares, to acquire and turn to account patent No. 17,525 (1897), granted 
to F. J. Beaumont, for improvements in coin-freed electrical meters, and to 
carry on the business of mechanical and electrical engineers, suppliera of 
electricity, &c. The subscribers are G. H. Whitaker, G. H. Shepherd, F. 
Hallows, F. J. Beaumont, electrical engineer, Mrs. G. Whitaker, A. W. 
Herve and R. T. Glover. 

LEICESTER MOTOR CAR CO. LTD.) .— This company was registered 
on Sept. 27, with a capital of £30,000, in £1 shares, to acquire the business 
carried on by the Leicester Motor Car Co. (Limited), to manufacture, sell 
and deal with motor cars, motor omnibuses, cabs, bicycles, and to supply 
electricity and other motive power. 


B. R. ROWLAND AND CO. (LTD.).—This company was registered on 
Sept. 27, with a capital of £6,000, in £1 shares, to carry on the business of 
heat, motive power and water supply contractors, iron and steel converters, 
mechanical and electrical engineers, metal workers, electricians, cheinists, 
smiths, motor car, bicycle, tricycle, carriage and vehicle builders, &e. The 
subscribers are B. R. Rowland, engineer, Chas. R. Scorer, D. Keeley, 
F. Ring, engineer, A. Sutton and R. Rowland. The first directors are B. R. 
Rowland (governor director for life) and R. O. Rowland. 

WORLD GAS AND ELECTRIC SYNDICATE (LTD.).— This company was 
registered on Sept. 29, with a capital of £3,000, in £1 shares, to carry on 
the business of electrical, gas and general engineers, electricians, and 
suppliers of gas and electric light and power. The subscribers are J, A. 
Kelman, H. Yuill, S. Gibbs, D. Shuter, G. E. Eedes, E. D. Sinclair, and 
E. A. King. 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 5 per cent. (Oct. 5, 1899). Price of 
silver 203d. per oz. (Oct. 5)  Consols (22 per cent.) 1022 —103 for 
money, 1l05i—1038 for account; 24 per cent. 99—100 (Oct. 5). 
Stock Exchange Settling Days: Consols, Nov. 3; Stocks and Shares 
Continuation Days, Oct. 11 and 25; Ticket Days, Oct. 12 and 26; Pay 
Days, Oct. 15 and 27; Mining Share Carry over Days, Oct. 10 and 24. 


ANGLO-AMERICAN TELEGRAPH CO. (LTD.).—The directors have 
resolved, after placing £6,000 to the credit of the renewal fund, to declare 
an interim dividend for the quarter ended Sept. 30, of 15a. per cent. on the 


Ordiuary stock and £1. 10s. per cent. on the Preferred stock (less tax), | 
b 


payable on Nov. 1. 


BRITISH COLUMBIA ELECTRIC RAILWAY CO (LTD.).—The half-yearly 
interest on the Four and a-Half por Cent. Debentures of this company, 
due 15th iust. will be paid by Messrs. Sperling and Co., 8, Austin 
Friars, E.C. 

CHADBURN’S (SHIP) TELEGRAPH CO. (LTD.). — Warrants for dividends 
on the Preference and Ordinary shares at the rate of 6 per cent. per annum 
for the six months ended Sepr. 30 have been posted, 


ROYAL ELECTRIC CO. OF MONTREAL.—The capital of this company 
is to be increased from $1,500,000 to $2,250,000, and new stock to the 
amount of $750,000 is to be issued. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
appointed Thursday, 12th inst., a special settling day for the further issue 
of 20,00 Ordinary £5 fully-paid shares (Nos. 50,001 to 50.000) of tho 
Charing Cross and Strand Electricity Supply Corporation (Ltd.) and has 
ordered the securities, as well as 8,700 vendors’ Ordinary £5 fully-paid 
shares (Nos. 17,408 to 26,107) of Edmundson's Electricity Corporation 
(Ltd.) to be quoted in the Official List. 


SUBMARINE CABLES TRUST.—The coupon due 15th inst. will be paid 
in full on and after 16th inst. by Messrs, Glyn, Mills and Co., 67, Lombard- 
street, London, E.C. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


| AGGREGATE, 
Line V 
4 Amount or Dea. 
1899 £ £ | £ 
"Birmingham Tramway» Sept.30 4,581 + 420 13 53,697 + 6.255 
Blackpool Corporation. „ 28 575 — 53 26 18,224 + 4,293 
Blackpool and Fleetwood ,, 30 768:+ 85 13! 17,535 J 6,066 
Bradford Corporation ...| Oct. 1 552 ＋ 105 59; 19,450 iud 
Brisbane Trams ......... Aug. 16 | 1,764'+ 654 46° 59143 i+ 16,776 
Bristol Trams & Carriage Sept.29 3,0 ＋ 102 13 46,117 + 3,928 
Buenos Ayres & Belgrano „ 3 2,122 + 877 35 74,417 7784, 797 
City & South London Ry | Oct. 1 965; T 8 14 13,164 — 103 
Dover Corporation Sept. 50 210 ＋ 1 26 6,027 iss 
Dublin United „ 29 | 1,934 41,509 .. m va 
Dublin Southern Dist... „ 29 785 - 89 .. 
*Glasgow Corporation , „ 30 9519 + 831 .. m x 
* Liverpool Corporation „ 25 7,106 + 705 38 260.374 435,277 
Liverpool Overhead Rly. Oct. 1 | 1,481 — 116 14 23,079 .. 144 
*Sheffield Tramways.... „ 1 1,707 + 578 39 52,681 713,707 
*South Staffs. Trams „ 29 709 + 43 39 25,962 |+ 1.350 
* Partly electrica). 
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| AMOUNT | LAST PREVIOUS Price RATE PER | BUSINESS Dons 
PRE3ENT is DIVI- NAMB, WEEK'S PRiog | Wednesday, | CENT. DIVIDEND DUR, DURING WEEK 
AMOURT. SHARD. | DEND. SEPT. 27. Oot. 4. YIELDED. | ENDING Or. 4. 
EL PHS. 
VEERURA £s. d Highest | Lowəst 
&11( 0 X 190 4% |*African Direct Telegraph 4% Mort. Deb. (red) ICO 104 10 19M 81611 | January ani July - n 
95.00€ 19 zs Amazon Telegraph .... =e = -nnan m. 8 4 8 ‘a Juue and December.. ss m 
195,000 100 5% Do. 5 per Cent. Deben ture 85 90 85 90 Blt 1 is s * 
£875,820 Stoch 15,0 An lo- American = a o a ae of 22 aw GD um ov ae: 62 85 8l 6 1 6 3 9 Fob., May, Aug., Nov ee = 
£3,062,24(| Stock 80/0 bo. Preferred !n⸗'j2⸗“ß᷑ p LD34 11 11$ 112 5 7 7 " ü 114 11'4 
£3,062,941] Stock 18/3 Do. Deferred .. æ a -= = = =m a m m o m m 14} 4 131 14 6 8 7 s 134 134 
2^5 993 10 8 Brazilian Submarine 41 16] 141 1d $110 | Mar., Juns, Osb., De 15 lu 
£75,000 100 6% |* Do. 5 per Cent. Debs. (?nd Series, 1906) — 107 111 117 11: 4 10 11 | Juna and Dosem'er - v - 
10 000 (0 Sivs 211 Oommerolal Cable Capital Stobnk X 83 103 185 190 14 S Jan., Apr., July, Oct. “ - 
41,886, 1 Stoak 4% Do. 4 per Cent. Debenture Stock w s~. Xi] 104 106 102 104 8 16 1t " i we T 
16,00 10 8/0 | Cuba Submarine Orne eie mmm Eme 9 10 9 19 8 0 0 | February and Áugost 9} Vs 
8.00 10 10/0 Do. Preference 10 per Cen. 188 19) 184 103 5 2 7 ji í = = 
981 6 1 Direct Spanish (Ordinary )) x å 6 4 6 4 0 0 | Apell and Ostobez . 4 - 
8.90 $ 5/0 Do. 10 per Cent. Cumulative Preferenoe . xi 9) 10] 9 1) 5 0 0 i is v 
£30,000 60 48% Do. per Cent. Debentures æ = = = = æ a 103% 1077 1)33% 1727 $ 4 1 | January and J aly T æ 
60,71 20 8/0 | Direct United States Cable -- XI 111 121 114 12 613 8 Jan. Apr., July, Ost 12 11 
£120,000 100 44% | Direct West India Cable 442; Reg. Deb. (red) .. 100 103 10) 103 4 7 5 | June and Decembor.. SE = 
44, 000, 004] Stock 65/0 | Eastern Ordinary LE 14? 147 140 115 417 3 Jan., Apr., July, Oct. 111] 115 
41,706, 00 Stock 831 Do. 84 per Cent. Pref. Stock 99 102 9) 401 888 " " 93) 99 
£1 432,96. Stock 4% |* Do. 4 per Cent. Mort. Deb. Stock (red.) 17 122 18 123 8 6 0 | May and Novem »» 121 2 
250,010 10 2/6 Hastern Extension = =o æ = eo m mw oe ne o. l4 14] 1 1 lag 413 3 | Jan., Apr., July, 0». lt 133 
£320,000 | 4era 4 Do. 4 per Cent. Debsnture Stock. ma... 116 12 117 172 8 6 0 | February & Aigi 113] x 
£16,200 | 100 5X |* Do. 6p. 0. (Austin. Gov. Sub.) Deb. 1004 reg.) 99 103 9) 103 417 4 | January and Jaly x 
£64,400 100 b Do, (Bearer P 10 101 10 103 417 1 " " 193] e 
£'7,40 109 6 *Nastern and S. African 5 p.c. Mor. Dab. ,1900(reg.) 99 103 9) 103 417 1 " "n sė = 
624,500 100 6 Do, (Bearer) — wee m m.s.. so a mmm. 10) 103 10) 103 417 1 n " z S 
£300,0(0 100 1 * Do. 4% Mortgage Debentuces, 1099 101 104 101 104 B 10 11 | Favrasry & Aazass 101 85 
2200,00. 35 4 Do. 4% Mauritius Sub. Debs. (red.) 102x 106 2 1027 105 K 815 2 | May Novenost 121! A 
189,23 10 46 Globe Telegraph and Truss 103 111 104 11 415 8 | Jan., Apr., July, Ost 1014 10j 
182,642 10 8/0 Do. 6 per Cent. Preferense . æ ææ... 14$ lE} 141 l'i 8 8 8 " * 154 16 
16,00 10 5/0 Gt. Northern of Copenhaga e s ....... ... 8) t2 30 32 4 0 8 | January and Jaly . 3)} E 
£83,500 109 44% Halifax & Bermuda Cable 44% 1st Mort. De b.(red).. 100 103 10) 193 47 5 x P 
17,00. 35 87/6 Indo-European = =. = = = = = m m as.. 43 52 43 62 418 2 | May and Novemb: = me 
£103,00 100 62 London Platino-Brazilian 6 p. c. Dads., 1904, ....| 103 109 100 10) 610 1 | March & Septem sar = 
2100,00 100 4x Pacific & European Tel. 4% Guar. Dabi.( ed) | 103 1.6 103 108 815 6 June and Decemoa: = 
11,88: 8 0 Reuters 2 — me «D «ome c» 2 n 8 6 0 O April and October " m 
3,381 [8100 Cors. 64 Submarine Cables Truddd «c 13) 135 13) 135 497 ` i a 
16,009 10 - West African Telegraph - n· sansan. 2 31 2} 3h 4 9 3 , Dacember and July. = = 
230,00; 100 5X |* Do. bperCent. Deb niates (red.) w. 9) 102 9J 101 418 0 | March & September a " 
80,005 2] = West Coast of America . = =- = a = m m| 1 i x - t x 
E bu, uo 109 4% |* Do. 4 per Oont. Deben ure 101 105 102 105 816 8 | January aad July ee - 
83.321 10 2/0 West India and Panama... , Lll... 11 1 1} 14 A May and November He he 
81 563 10 6/0 Do. 6 per Cent. Ist Preterenos c w LLL 10g 10] 104 101 511 6 " " 104 e 
4,669 10 6/0 Do. s per Cent. 2nd Pretere nos 2 8) 94 81 94 063 " j; : 2 
£80,600 100 6% % Do. 5 per Cent. Dabsnturas m. 2 IM 107 101 107 & 14 1 | Janamy and July — s = 
£339,181 Stock 4 Western & Brazilian 4% Debentues 8io3k |... . .. 11 107 104 107 815 u | June and December v: Z 
8168, 1. 0 1.0 ex l' Western Union 6 per Cent Storlin ; Londs rs! „ 93 10 93 103 616 6 | Wsch & September a | a 
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ELEOTRICAL COMPANIES’ SHARE LIST. 
ESENT | AMOUNT | LAST PREVIO 8 Price RATE PER BUSINESS DONE 
Hee or DIvI- NAI. WEEZK'SPRIOB Wednesday. CENT. DIVIDEND DUB. DURING WEEK 
SHARE | DEND. SEPT. 27 Ost. 4. YIELDED. ENDING OCT. 4. 
TELEPHONES, & v. 4. Highest | Lowest 
44,000 £5 80 | Chili Telephone (fally pald) e= = = -~ = .- 8 : 8 81! 4 | August = 
224 850 1C5. | 344. | Consolidated Telephone Const. Manufacturing i i 415 8 July 222 - - 
71,000 1 -— Monte Video Telephone Ord. ad iem mo Benes w= $ $ 5 0 0 Oobob ar-. em a 
.4,000 1 EN Do. 6% Preference......... 5 1 1 1 ea EN Z B 
490,000 E 8/0 | Nabloné]l. om m mami oo o m os o m qd m vo 5h t8 É E 511 7 | February & August 558 61 
15,000 10 6/0 Do. 6 per Cent. Cumulative 1st Zew 18 l4 18 14 4 5 9 " " T zó 
15,000 10 6/0 Do. 6% Cumulative 2nd Pre... 18 14 18 l4 459 " " 13} 13} 
,000 5 2/6 Do. 6% Non-Cumulative 8rd Pre 53 6i 5¹ 68 413 0 i i zs ja 
1,320,471 | Stock "nx * Do. Debepture Stock 83% (red.) -=-= s- 99 102 9 101 8 8 8 | June and Decem 199 2 
171,804 1 r m ee ewes m ae dh ees a E 21 ł 1 6 0 O | April and October. oe € 
58,000 5 6/0 United River Plate = œ =o = «o os =o ~ oo m — o 4} 51 43 5} 514 3 NR xs = 
£179 947 | Btock 6% „ Do. ; per Cent. Debentures Stock (red.) .. 104 107 104 107 41311 | June and December m EX 
ELECTRICITY SUPPLY COMPANIES. 
100,000 1 m Bl'ckh'th & Gr'nw'ch D'st'ct Elec.Lt.Ord.(16s pd.) 1 5 = ET 
6,000 10 7/9} | Bournemouth and Poole Electricity SupplyOrd . m iil is! 183 218 & - ges = 
6,000; 10 4/6 Do. 43 per Cent. Cumulative Pref. ... 10 11 10 11 4 110 = E ph 
19,661 B 9/3 | Brompton & Kensington Electricity Supply Ord .. 8 9 71 S} 810 7 ~ 8 e 
12,000 b 8/6 Do. 7 per Cent. Preferences 9 10 9 10 810 0 | March & Septembe: 94 9} 
20,000 5 -- | Calcutta Elec. Supply Ordinary (£4 paid) . 6 ei 81 61 2 - zi "s 
82,000 $ 4/0 Oharing Cross & Strand Electricity Supply Corp. .. 10 11 10 11 4 110 | February & August 154 = 
20,000 b 2/8 Doi 4j per Cent. Preference C. l.l... 6 e 8 6} 8 9 8 ; "n x 
£84,000 6 2/6 | Chelsea Electricity Supply Ording 71 8] T 8 815 0 Seamas TA "ü 
£100,000 Stock é} » DO. 43 Debenture Stock (red.) -ao =~ ~e 119 112 1:0 112 4 1 1 | Juneand December 111 li» 
$1,200,000) $1,000 b ChicagoEdisonlstMort; f S0year Gol Bonds(red). . 1C0 110 100 110 4 1111 | April and October. = s 
,000 10 7/0 | City of London Elec. Ligbt'rg Ord ææ.. - 11 12 11 12 5 0 0 | February & August 112 11 
40,000 10 6% Do. 6% Cumulative Pre. 123 133 19) 1383 4 811 | January and July . is = 
£400,000 , |* Do. 57 Debenture Stock (red.) . | 195 180 115 — 18) 317 5 | Juneand Decem : n 
40,000 10 S County of London & Brush Prov. Ord.. æ.. =.. 11 111 10} 111 z - 1107 10] 
20,000 10 6/0 Do. 6% Cumulative Preference 18 le 13 l4 4 5 9 | March & September 13. M 
£200,000 | Btock 1/8 Do. 47 Deb.StockCerts. 30% to be pd.) red. . 82 85 81 81 m - 81] im 
16,000 5 10 Kensington and Knightsbridge Urd. m = -= = =.. 12 184 a2 183 € 1 6 - - € 
10,000 3 6 Do. 6% 1st Fell.... 7 73 H 73 817 5 | January and July . — = 
*110,000 8 Re London Electric Supply Ordinary 2 2 S.l... 4 di 4 E - x: ER 
48,050 5 8/0 Do. 67 Preference «K d 6} 6 6} 4 81l pe CEA : 
. 100,000 Stock 47 Do. 4% lst Mort. Deb aeee =m .. 105 107 106 107 815 1 | Mch., June, Sept., Dec: M 
62,500 10 bu Metropolitan Elec. Supply Ord. (Nos.1 to 62, 500) 143 154 141 153 3 4 6 | Apri and October... 16} 15 
22,500 10 f/i} Do. (Nos.62,501 to 85,000) ......... M PETS 14 18 14 15 3 510 — Lig 
120,000 | Stock | 649% Do. 44% Deb. Stock First Mortgages | 117 119 217 1:9 815 7 | June and December “a p 
16,452 10 6/0 | Notting Bill Electric Ordinary a a~ æ. 15 16 15 — 16 815 0 Mar - i 
10,000 5 5/0 Oxford Electric Wall ewseseesse icc 0 7 6} " 8 9 0 ,9 e - 
300.000 1 8% Rand Electric =n ap co an ọọ OO OD dD dB dB „ ao am oo [| - — em a» 
£130,070 | Stock 52 River Plate El. Lt. & Tr'ct'n, Ltd., 5 let Mor. Deb. 85 90 85 20 6 11 1 - "a m 
150,000 $100 $2 Royal Electric Company of Montreal Shares 160 180 160 180 4 811 - e we 
128,200 .100 4X “ Do. «x lst Mort. Debs. . xd) 105 107 103 145 4 5 9 | Apell and October.. Š = 
81,980 5 50 | St. James and Pall Mall Electric Ordinary ..... 16 17 16 17 4 5 4 | February & August 16} = 
0,000 b 5/6 7 per Cent. Preference m a. = -= — 9 10 9 10 81U vu " " — - 
65,000 b Ee South London Electric Supply Ordinary (£4 paid) 34 4$ 33 4a - 4 n 
79,010 b 510 Westminster Electric Supply Ordinary ~ . = . 15 H 144 164 317 5 | March & September 153 ii 
ELECTRIC MANUFACTURING, &o., COMPANIES, 
125,000 1 " Aron Electricity Meter 6 per Cent. Cum. Pref. .. 3 i 1 i 2s . s 
40,000 b 6/0 British Insulated Wire Ordinary .......... ..... 11 12 1t 12 4 3 4 A 8 x: 
27,500 5 3/0 Do. do. Preference ..... iov aa eA æ 6} tł 6} ei 4 8 ll T vs Bk 
9, uu9 2 20 | Brush Blectrical Engineering ~ - 11 2 11 az 5 0 J | September. amo 111 TU 
-92,000 3 1/2} Do. 6 per Cent. Pret. Non-Cinilative . .. 34 I tà 23 6 1 1 ” 2757 214 
£195,000 | Stock 63 De. iI p c. Pecpataal 0:238 ur - 80 110 111 109 18 3 19 10 | fedcaary & Au tust t Ks 
25% 000 | Btock | 43% |" Do. 2na Debenture Stock (red) mw . 102 1A 104 0 4 4 lı June aud Dacemoer " eK 
£20,000 3 10/0 Oallender's Cable Construction Orlinary 2...... . 131 113 13} 44 5 3 5 " " 1th p 
20,000 6 n Do. ö per Cent. Cumulative Preference ...... 61 0 9j 6 T — 517 51 
£90,000 | Stock 43% Do. 44% Ist Mort. Deb, (red) ....——.. ..| 113 115 112 15 313 3 | November and May - as 
800,000 1 jd Castner-Ke ner Alkali Co. (fully paid) æ.. æ -— 1 1 1 11 6 8 0 - de m 
60,000 1 77d Chadburn's Ship Telegraph Ordinary .....2 a. X 1 1 1 11 3 - iy, ja 
60,000 1 74d Do. s per Cent. Cumulative Pref. œ e. xl 1 lt 1 1; 413 0 - 10 L'e 
82,098 8 2,11 | Crompton and Oo. (Nos. 110 32,093) =se- 8} 4 31 é 4 D 9 | January and July. 8!" si 
£100,000 100 52 |* Do. 5% First Mort. Deb. (re l.)) 10 101 100 13 4 17 1) i - "i 
60,000 1 8d. Davis and Timmins 6 percent. Cum. Pref........ E 3 1 g l s% A gs c 
99,201 6 1.9? maon mary ge e 0% “ Shacos; (443 paid). 2 11 2 2} : 4 0 | February 4 August ss 80 
17,1 5 9/0 . =» M" ap mà ow ap 99090 ^9 ew — — 4 6 e 6 0 0 on [T] en = 
£310.(00 | Stock ‘vt Do. 4% Mortgage Debenture 8 iock (red.) 95 97 95 97 4 3 6 | Iuns and December oo 2: 
26,100 5 5/114 | Edmundson s Electric. Corporatlonor 1(fuuy pd) 5 5} 6 tà 5 9 L | Half-yearly ........ RS E 
112 100 2 1/2} | Eleotric Construction Co. (Limited) æ æ»... 2 21 3 23 4161) | January & July : 5 
2 2/05 Do. I per Cent. Cumulative Pre. 8 m 8 34 400]|July sw... ee å "i 
182,00 | Stock 4% Do. 4% First Mortgage Dab. (red.) —.| 103 153 103 106 816 0 | January and July 1°53 105 
91,195 1 à Elmore s Patent Soppar Dəaposising = a = «+. js - : Ke 
15,000 10 go | Henley's Telegraph Works Ordinat; 2 == = =.. "t as 5 7 8 | February & August m = 
Per Sterk 9 '4 Do. id Mor 5 T = =p e d y — oe : 8 f 50 90 . = 
), e ebentare 8s ok (red.) | 11) 118 110 13 19 " " e — 
59, 000 10 4 India Rub T, 8 &»., Works „e æa.. 21 22 21 11 18 11 " 99 2118 215 
80) 000 100 4 Do. 4% First Mo Dobeatares (red. )- x 1 1:0 104 10 t^4 816 LL [Aeon & Ae ptambsr luz o 
7,850 18 1 Telegraph nstzuction aud Maintenanoe ~ æ =.. 87 4t 8/ 4t 483 Merch and - = "S ee 
£20,000 $ 4/58 Do. Manufacturing Ordinary „ y 91 9} 91 421 — 811 e! 
20,000 5 2/8 Do. 6% Cum. Prell... . . Xl 6 0t . 81 0 43 4 - Sa ws 
£50,000 6 5/0 Willans and Robinson urd nary am s~ a.. 14 11 19$ 11 4 41) | April and October. 11 m 
480, 0 0 $ 8/0 bo. 6% Cumulative Preference 7 7] 7 7} 400 " "T it 7k 
£100,090 | Stock «X Do. 43% First Mort Debs . ͥ 103 103 103 103 518 s | Mayaad Novembr «- "E 
ELECTRIC RAILWAYS, TRAMWAYS, a0. | 
12,000 10 ejo | Blackpool and. Fleet wood Tramways 19 21 19 2 83 11 2 x 2 
167,902 | 100 ry Brisbane Tramway 57 Debs. .... 2 . 107 1:9 107 10) | 412 6 T | = 92 
50,000 10 T. Bristol Tramways and Carriage 073. =.=... ~ 23 31 23 21 | 31/ 2 | February and August $5 = 
1.25, 000 | 10 2 Do. Cum. Pref. (£1 paid 38 2 421 11 á |^ e = 
#100 000 Btock . AY Do. 5 2 6 % „%% %% 0 en CD %» . a oe lls 11) 118 112 ; 8 7 8 ep 2. 
80,000 . 10 9,0 | British Electric Traction Ordinary ......——. XÀ 173 13} 17 . 8 511 8 - | 17 M 
120 200 10 6/0 Do. 6% Cum, Pref. (Nos. 30,001 to 60,000) .. . 111 uj ing 14 45 9 ži 11 a 
£200,100 | Stock 6» Do. 6% Perp. Deb. mm.. . 4X4 127 13) 125 128 83 18 2 = 127 1 * 
a 40,000 b ja Buenos Ayres & Belgrano 67% Cum.Pref.(£4 patd) 11 si 4} 4t 6 6 8 as 4 4} 
27,500 | 5 Do. do, do. (fully paid) 5k 55 5$ 64 > ino I T 
265,685 Stock 6% Do. do. 6% Deb. 103 111 103 ltt 410 1 - - "S 
e pup | "n 18 ; pene London Ordinary ....2 = === -= a~.. 101 104 10 10j - u 2 | June and December 10?, TRA 
H 1 110 . =. ne an ms ows so oo ma ao aD — 2 dB a — e. ee 9 ' NS 
£030.00 | Stock Yà% | City and &cuth London Railway Oon, Ordy. = . 61 6} 63 33 3 4 6 January aod July - 64 31 
82,500 | 10 Me Yo. Ordinary (Nos. 1 to 22,500) (fully paid) .. 6} 6; ót 62 Ss - - LS 
t7 000 | 10 a Do. do. (Nos. 22,501 to 60,000) (4&1 108. pd) dè 8j 83 m “a - oa on 
15 060 | 10 6% Do. 5% Perpetual Proserence (1891) 2 16 16 14 15 8 6 8 January and July vs ER 
50,000 | E T Do. .do. 41896) aa 18} 111 11 4 2 d a M 
287,701 | Stock ry bu. 4% Perpetual Dsbentute 2 1:2 1384 132 184 219 9 , May and November 118 ex 
20,000 10 712 Imperial lramways Ordin — — 23h 214 24 213 213 1 | March & September - 7 
, 10,000 10 6% . 64 Freferene 44 16$ 18 lóg lo 8 13 1! " " - Ji 
£500,000 | Stock 43% Do. 69% Debenture ........ ww eos a.. 114 116 16 115 813 4 | January and Jul” ee 2 
387,50 10 25 Liverpoo) Uverheaa Ral.way maano.. 8 8] 8i 81 Bit 4 | fetzaacy & Augest - Be 
10, 00 10 ð Do. 6% Freter occ... 13 134 183 132 812 9 10 ' - Z 
126,000 | Stock 42 Do. 4% Debenture 4 101 106 14 103 817 u | Janusey and July . i 
24. 000 6 . New General ‘itactiou Ordinary (ERT 6.9 "esos. e s 14 4} 84 z 4l ee li = 33 d a 
| 86,000 5 10 Do. 62 Ovmulative Pre 5 58 5 b 691 [N72 : "e 
, 13,334 10 M Potteries Electric Traction Ord. = æ -s = ~ = = = 1 14k 18 14 z - 11 8 
20,00 a 10 E/10 Do. 57 Cum. Pret. @[e eo ewe) d») b UD wQ D @ @ cD m 100 11 104 11 — e t$ * 
(40,000 | Stock Sx | Waterloo and City Ordinary .. 10 108 100 «108 $13 6 | June and Decon 14 101 
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IN consequence of the passing of the Electric Lighting 
Clauses Act of last Session, the Board of Trade have issued & 
model form of Provisional Order, which we reprint in another 
column. In a circular sent out with this, the Board of Trade 
point out a matter of considerable importance to those Local 
Authorities which may desire to follow the policy of obtaining 
their Provisional Order, and, after keeping it for a few years, 
selling to the highest bidder. As the new Act contains no pro- 
vision empowering local authorities to transfer to others their 
“ powers, duties and liabilities," the Board of Trade will not be 
prepared to insert in Provisional Orders any such permission, 
save in circumstances of a very special character.“ 


In connection with this, it is interesting to note that 
the Association of Municipal Corporations will hold its 
autumn meeting at the Westminster Palace Hotel, on 
Wednesday next, when the Lorp Mayor of Manchester will 
move that the Council of the Association be empowered to 
organise an opposition at any stage to any Bill enabling 
electric power companies to compete with local authorities 
which have established, or are in the course of establishing, 
undertakings for the public benefit, and have not failed in the 


performance of their duties. 
— — 


Tıme was when the introduction of a new storage battery 
caused a certain amount of excitement in the electrical world, 
because it was believed that great improvement in the practical 
working efficiency of batteries might be effected by mere 
improvements in construction, although the cell, regarded 
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from the chemist's standpoint, remained unaltered. But 
experience has taught us that there is no very marked 
difference in the behaviour of cells whose chemical reactions 
are the same, no matter how the processes may have differed 
which were employed to produce the finished cell. The 
weight of the lead cell has been greatly reduced since its 
first introduction, and it has been improved mechanically; 
but what have been styled its inherent defects remain very 
much what they were originally. It is our knowledge of the 
treatment required by the cell which has improved, and not 
the cell itself. 


i 


In the case of cells constructed by a process recently 
patented by M. Marceu Wuituot, the lead is subjected to 
the action of carbon dioxide, whereby more or less of its 
material is converted into carbonate of lead or white lead. 
The electrodes thus modified at the surface are immerscd in 
an alkaline bath, such as a 5 per cent. ammoniacal solution, 
in which they undergo electrolysis. After remaining in the 
bath for a few hours exposed to electrolytic action, a complete. 
re-conversion of the carbonate of lead is said to take place. 
At the negative plate it is transformed into spongy lead, while 
at the positive pole the inventor promises a hard and 
uniformly wrinkled skin of oxide of a closeness and consistency 
approximate with that of the original plate. The same process 
may, of course, be applied to a plate made of salts of lead 
produced artificially or mechanically, as in the Faure process. 
The trace of alkali which the plates must contain will probably 
prove beneficial at first, but, we think, it will soon get used 
up, and then we are left with the old lead—lead-peroxide 
couple with its familiar faults. What is wanted is a new 
couple, or the discovery of some substance whose addition to 
the old couple will neutralise the deleterious bodies formed 
during the working of the cell; and this substance must be 
one which can be broken up and re-formed continuously 
during charge and discharge so that the working of the cell 


may be continuous. — 


Waie M. WuinLLor has been trying to improve the con- 
struction of the lead accumulator, the gas battery has been 
receiving attention at the hands of M. Pierre Gnu, 
inspector of telegraphs in France. His aim has been to 
construct an exceedingly light battery, and he is reported 
to have succeeded in this by enclosing in an air-tight vessel 
pairs of porous carbon discs, which are separated by cellulose 
or paper pulp, the whole being tightly compressed. The pulp 
is moistened with dilute sulphuric acid, and oxygen and 
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hydrogen gas respectively are led by means of pipes to the 
centres of alternate discs, so that when the latter are suitably 
connected, an electric current is obtained. Before oxygen and 
hydrogen could be obtained cheaply in a highly-condensed 
state, a gas battery could not have been employed where 
portability was required, and for ordinary central station 
electric lighting work the weight of the lead battery is no 
very serious drawback to its employment. Therefore, very 
little attention has been paid to the improvement of the 
gas battery. But now that liquid oxygen is an article in 
ordinary commercial use (and the cost of liquid hydrogen 
could be much reduced should any demand arise for 
it), it becomes a question whether the energy contained 
in these gases could not be stored more portably by 
compressing them into steel cylinders than by storing 
them chemically in the lead battery. The jolting, which 
unavoidably takes place under all systems of electric 
traction, seriously affects the life of accumulator plates 
employed in such work, because the pulverulent peroxide of 
lead in which form the oxygen is stored in the cell, gets 
washed from the surface of the plate by the electrolyte. 


— — 


There would, however, be no such waste in the case of a 
well-constructed gas battery; and the weight and space 
occupied by a given quantity of gas stored in a cylinder 
should be less than that of a similar quantity of gas 
stored by electro- chemical means on lead plates. It is 
all a question of relative cost and convenience of construction 
and maintenance, and these are points which can only be 
settled under the conditions of commercial use. As has been 
said before, we have learned that what batteries chiefly require 
is skill in their management. Certain types of batteries are 
better suited to certain kinds of work than others, but any 
reasonably well-designed and constructed battery will give 
fairly good results when put to the work for which it is 
adapted, and properly looked after. We no longer expect the 
impossible, and so we suffer fewer disappointments than 
formerly, even if we are less sanguine regarding the possi- 
bilities of the electro- chemical storage of energy. 


5 — —— 


Tuose whose duty it has been to test and inspect tram 
rails and similar material, wil have noticed the aggrieved 
air assumed by the contractors if they consider that unne- 
cessary precautions are being taken by the inspector to 
convince himself that the material he rejects is actually 
thrown out, and that nothing but what he has passed is 
included in the consignment to his employers. In another 
column will be found a report of a case in which a deliberate 
and carefully-planned attempt was made by the employés 
of a most respectable firm to hoodwink the inspector. The 
latter gentleman had stamped samples of rails from which the 
test pieces were to be cut, and after the tensile tests had been 
concluded he discovered that the broken pieces bore a forged 
mark to imitate that of his stamp. Whether the rails finally 
delivered for the Sheffield electric tramways were suitable or 
not for the purpose ordered is beside the question. It is 
surprising that such a matter should have been treated lightly 


both by the general manager of the firm and by the bench of 
magistrates who heard the case. Forging an inspector's test 
mark in this manner is dishonourable if not criminal, and the 
firm should have been made to pay a severer penalty than a 
fine of 40s. when the maximum penalty is ten times the 
amount. Nor is it fair that the Corporation should have 
been punished for bringing the action by an allowance of a 
gum for costs which must have been but a fraction of their 
actual out-of-pocket expenses. 


— — 


Tue work of changing over the consumers of the City of 
London Electric Lighting Co. from the 100 to the 200 volt 
mains is going on apace. The Salisbury-square district is 
the one in which this has been commenced, and the first step 
in changing over from the lower to the higher pressure is 
by disconnecting the consumers one by one from each side of 
the three-wire system and connecting them across the outers. 
New lamps, and, where necessary, new fuses and lamp- 
holders are put in by the Company at their own expense. 
The turn of The Electrician offices came last night, and we 
have now the benefit of even more than double our former 


pressure. 
—ꝛů— 9 — — — 


Cable Interruption. Date of Interruption. 
Latakia— Cyprus. 6 8 June 21, 1899 
Cayenne — Pinhiero cese eene Oct. 11, 1899 
Bilbao Falmoutbk. . . 2. Oct. 12, 1899 


Obituary.— We regret to record the death, last month, at 
the age of 79, of Mr. Jacob Frederick Schoellkopf, President 
of the Niagara Falls Hydraulic Power and Manufacturing Co. 


Electrolysis of the * Shamrock.”—It is reported that elec- 
trolytic action has been discovered between the manganese- 
bronze and the aluminium of which the“ Shamrock” is built. 

Mr. Marconi's Patents in America.—It is currently reported 
on the other side of the Atlantic that Prof. A. E. Dolbear 
intends to contest the validity of Mr. Marconi’s wireless tele- 
graph patents. — 

Supply Interruption at Chelmsford.—Considerable trouble 


has been experienced at Chelmsford through the failure of 


the electric light on one circuit on three evenings last week. 
The cause of the failures appear to have been the flooding of 
& transformer pit. 


Wireless Telegraphy on the Ushant Coast.—In the practical 
application of Hertzian wave telegraphy on the Ushant coast, 
mentioned in a note last week, Mr. E. Ducretet's apparatus 
is employed. Lieutenant Tissot (not Tissol), of the French 
Navy, was responsible for its erection. 

Ship to Shore Telephony.—Mr. E. Arden Copeman, writing 
to The Times from Helsingfors, says that in Sweden it has for 
some time past been a common practice to connect ships with 
the telephone system immediately on their arrival in port, and 
that this is the case even with the small local steamers on 
many of the remoter Finnish lakes. 


Telegram Censorship.—The Eastern Telegraph Co. notify 
that they &re advised that the military authorities in Natal 
have established a censorship on all telegrams. Messages in 
code will not be accepted or delivered without the production 
of the code for inspection. It is anticipated that a similar 
notice will be issued almost immediately by Cape Colony. 

Arc Lighting in Cardiff.—A few days ago a peculiar accident 
occurred in connection with one of the arc lamps at Cardiff. 
Owing to the overheating of the choking coil the lamp actually 
caught fire. The leadwork at the top of the case melted, and 
the flames bursting out afforded a brilliant display in many 
colours. After this gratuitous entertainment the inhabitants 
of Cardiff grumbled that one of their public lighting circuits 
was interrupted. Assuredly they are hard to please. 
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Institution of Mechanical Engineers.— Monthly general 
meetings will be held during the coming session in the new 
Institution House, Storey's Gate, St. James's Park, S.W., 
commencing with an ordinary general meeting on Friday, 
October 27th. On this date the chair will be taken at 8 p.m. 
by the president (Sir William H. White), and & Paper will be 
read and discussed on ‘ The Incrustation of Pipes at the 
Torquay Waterworks," by Mr. William Ingham ; and, if time 
allows, a Paper by Prof. William Ripper, on “ A Continuous 
Mean-Pressure Indicator for Steam Engines" will be read. 


A High-Tension Power Transmission.—On September 13th 
current was first switched on to the transmission line from 
Allegan dam to the town of Kalamazoo, Michigan, a distance of 
about 22 miles. The chief interest in the line centres in the 
fact that a pressure of 25,000 volts is used on it. It is 
intended, says the Electrical Review of New York, to increase 
this to 40,000 volts, if experience shows that the climate will 
permit. Our contemporary adds that an extension to Battle 
Creek and Jackson, Michigan, by the end of the year will 
give them the longest power transmission line in the world— 
90 miles. 


Runaway Car at Sheffield. —In spite of the unusual multi- 
plicity of brakes on the Sheffield tramcars, what might have 
been a very serious accident occurred on one of the Sheffield 
lines last Monday. A car full of passengers was stopped on 
its way up a hill, but instead of remaining stationary began 
to slip backwards down the hill. The driver applied the 
hand brake with no effect, and for some reason or other the 
trailing slipper, which is especially intended for such emergen- 
cies, was not let down. The electric brake was also useless 
for the trolley had slipped the wire. When nearly at the 
bottom of the hill, the car ran off the metals and collided 
against & wall. Both the wall and the car were seriously 
injured, but fortunately the driver, conductor and passengers 
escaped unhurt. Two other slight accidents are reported to 
have taken place on the same day. In one case the trolley 
left the wire, and catching one of the arms of the poles was 
doubled backward, and the second mishap was a collision with 
a dray which slightly injured the driver of the tramcar. 


Personal.—Mr. Arnot, City Electrical Engineer, of Mael- 
bourne, has been visiting America officially on behalf of the 
Melbourne City Council, and he is now in London. While in 
this country he is also studying all the latest advances in 
electrical engineering work, in order to carry out the exten- 
sion and possible reconstruction of the Council’s electric 
supply station and plant, according to the most modern and 
best practice. 

Capt. J. N. C. Kennedy, R. E., instructor at Chatham, with 
whose name our readers are familiar in connection with his 
experiments in wireless telegraphy, is among the officers 
leaving for the Transvaal to-morrow. 

Sir Robert G. W. Herbert, G.C.B., who some time ago 
retired from the position of Permanent Under-Secretary at 
the Colonial Office after a service of 21 years, has, at the 
request of the Colonial Secretary, and owing to the illness of 
Sir Edward Wingfield, the present Under-Secretary, resumed 
his old position at Downing-street. Sir Robert Herbert is 
well known in telegraphic circles. 


Electrical Plant at a U.S. Powder Factory.—A factory for 
smokeless powder, which the Navy Department of the United 
States is erecting at Indian Head, is now fitted with very 
complete electrical plant. As is usual in such cases, the 
factory consists of some 24 or 25 buildings, at considerable 
distances apart, to diminish the risk on an explosion in one 
part of the factory spreading to the remaining portions. The 
electrical plant, a description of which appears in the Electrical 
Review, of New York, serves the three-fold purpose of running 
the machinery, supplying the trolley car service between 
the various buildings, and furnishing electric light. The 
generating, plant consists of two 250-kilowatt double-current 
generators and one 75-kilowatt two-phase generator. Each of 
the two larger machines can deliver current simultaneously 
from both sides, a continuous current at 550 volts, and a two- 
phase current at 400 volts. The smaller machine generates 
two-phase current at the same voltage and frequency. An 
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182 kilowatt transformer in the generating station steps up 
the alternating current voltage to 1,100 for supplying a feeder 
line for lighting the various buildings. The machinery in the 
mills is driven by induction motors, and the continuous 
current supplies power to the railway system which is operated 
partly on the overhead trolley and partly on the Westinghouse 
surface contact system. The crane motor in the proving 
grounds is also supplied with continuous current. All the 
machines can be paralleled, the larger both on their alternating 
and continuous current sides. These latter generators have 
series as well as separately excited fields. The series fields 
just suffice to compensate for the drop caused by their 
continuous current, and do not interfere with the running of 
the larger machines and small one in parallel. 


Electricity in India —The October number of the Nineteenth 
Century contains an interesting article by Major C. C. 
Townsend, R.A., bearing the above title. If India is to make 
any real advance in prosperity during the next 50 years, it 
must, he says, be as a manufacturing nation. Very little 
more can be done in the way of agriculture than at present, 
until some large irrigation schemes have been carried out. 
The great difficulty in the way of India’s advance as a 
manufacturing nation is the absence of good and cheap coal 
in any but the Raneegunge district. Many of the minor 
waterfalls are empty except during the monsoon, and so are 
useless for generating electricity until a revolution is made 
in our methods of electric storage. In the case of more 
important waterfalls, however, there are three schemes under 
consideration. Of the first, in Cashmere, the writer gives no 
particulars. The second is to utilise the great Silva Samun- 
drum Falls on the Cauvery, to generate electricity, which 
Captain de Lothbiniére, R.E., the author of the scheme, 
hopes to employ in the Kolar goldfields and other industries. 
The northern branch of the Cauvery at this point has a fall 
of 460ft., while on the southern branch there is a sheer drop 
of 870ft. The chief difficulty is that the power will have to 
be conveyed over 100 miles from the point at which the 
electricity is generated. The writer himself has a scheme 
for utilising some 400 or 500 u.p. of the Nerbudda Falls at 
the ordnance factory which the Indian Government propose 
to build at Jubbulpore, 10 miles distant. The fall is about 
80ft., and the great difficulty is that the volume of water 
v&ries enormously at different seasons. At the very lowest 
it only suffices to furnish 200 m.r. continuously, normally 
1,000 E.. is available, while at high flood there would be 
60,000 K. p. if it could be utilised. Another difficulty is that, 
immediately below the falls, the River Nerbudda runs through 
the Marble Rocks which form a narrow and twisted gorge, 
insufficient to carry away the flood water freely. The water 
is thus banked up to some extent during the monsoon. The 
difficulty of this difference in level is overcome by using 
alternative turbines on the same shaft, and by employing a 
longer tail race during high flood, which returns the water 
to the river below the Marble Rocks. The article concludes 
with an appeal to the Government of India to throw no 
difficulties in the way of the utilisation of the water power of 
the country. In Southern and Central India the need of 
cheap power is especially felt, and in these parts are some of 
the grandest falls in India In Northern India the falls on 
the Himalayas might ba utilised were they not too far from 
places where industries could be started. Northern India, 
says the writer, must wait until we can generate power from 
running streams without reference to falls of any kind." 
He himself is engaged in a scheme in this direction. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


WEDNESDAY, October 18th. 
RovaAL MicroscopicaL SOCIETY. 
8 p.m. Ordinary Meeting at 20, Hanover-square, W. 
ASSOCIATION OF MUNICIPAL CORPORATIONS. 

Autumn Meeting at the Westminster Palace Hotel. 

FRIDAY, October 20th. 
INSTITUTION OF JUNIOR ENGINEERS. 
S p.m. General Meeting. Election of officers, presentation of 
Council's report, &c. 


D 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D'ALBRB. 


Thorium Radiation.—h. B. Owens describes the apparatus 
he used for a variety of experiments on the radiation from 
thorium salts. The most important element in the investi- 
gation is the constancy of the radiation, Since that is at 
present absolutely unaccounted for. ‘The salt was spread 
on & horizontal platinum plate, above which, at a short 
distance, a copper plate was mounted. A current was 
sent from the platinum plate through the ionised air to 
the copper plate, and thence through an electrometer to 
earth. When the oxide was used a considerable increase 
in the leakage current was observed in the first few 
: minutes, but then the current became constant. The time 
effect is much smaller in the case of the nitrate and sulphate, 
but about equal in these two salts. A current of air driven 
across the space between the two plates has the effect of 
lowering the current traversing it. It is immaterial whether 
the air is dry and free from dust or not. The thicker the 
radiating layer the more sensitive it is to the effect of 
air currents. A sheet of paper or aluminium foil laid over 
it diminishes the disturbing effect of air currents. All there 
circumstances indicate that the cause of the ratio-activity lies 
close to the surface of the active material. 


R. B. Owens, Phil. Maug., October, 1899. ] 


Mechanics of Canal Iays.—In determining the ratio e/m of 
the electric charge to the mass of an ion, a decided difference 
appears between the canal rays and the cathode rays. Whereas 
in canal rays the values of the ratio are quite in accordance 
with the supposition that projected atoms are at work, the 
behaviour of cathode rays does not admit that assumption. 
Either the mass projected would have to be 2,000 times smaller 
than a hydrogen atom, or an atom would have to convey a 
quantity of electricity 2,000 times as great as that which it is 
known to convey in electrolysis. P. Ewers has made a number 
of quantitative experiments tending to throw light on this 
subject. He does not share the prevalent opinion that canal 
rays consist of projected anode particles, since the quantity of 
electricity conveyed by them varies with the material of the 
cathode, but not with that of the anodes. The author concludes 
that the canal rays consist of positive ions of the material of 
the cathode, but the matter thus conveyed to the wall is so 
small that it would require 288 hours of continuous working 
to deposit one milligramme of aluminium. About 11 to 18 
per cent. of the energy supplied is given up by the canal rays 
in the form of heat. 

IP. Ewers, Wicd. Ann., No. 9, 1899.] 


T'hermo-electricity.—lIn connection with their pyrometric 
researches, L. Holborn and A. Day have investigated the 
thermoelectric behaviour of the platinum metals, with a view 
to testing the law of Avenarius, according to which the 
thermo-E.M.F. in its relation to the temperature is indicated 
by a parabolic curve. That law has hitherto only been tested 
between the temperatures of Odeg. and 400deg. The 
difficulties in the way of extending the temperature limits are 
chiefly occasioned by the modifications undergone by the 
majority of the metals at higher temperatures. The platinum 
metals, such as rhodium, palladium and iridium, as well as 
gold and silver, are free from that drawback, and the 
authors have, therefore, confined themselves to these metals, 
taking care, however, to obtain them in a state of absolute 
purity. This is facilitated by the fact that the temperature 
coefficient of the resistance of these metals is very sensitive 
to slight impurities, gold more especially. The results showed 
that the formula of Avenarius applies to all the elements 
mentioned, except palladium and its alloys. The latter metal 
obeys three different equations, one from the lowest obtain- 
able temperatures up to 400deg., another from 400deg. to 
600deg., and a third above 600deg. This might have been 
expected after other distinctive peculiarities of this metal. 


[HorBoRN and Day, Sitzungsber. Berl. Akad., 36, 1899.] 


Hittorf’s Dark hace. — As long ago as 1868 Hittorf pointed 
out that besides Faraday's dark cathode space there is 
another, though very much narrower, dark space, which 
immediately adjoins the luminons layer covering the cathode 
itself. It was subsequently found that, as exhaustion proceeds, 
this layer increases in thickness, and also that the thickness 
depends upon the nature of the gas. Attempts to find a 
quantitative relation between the thickness of the Hittorf 
space and the mean free path of the gas have hitherto been 
unsuccessful, chiefly owing to the fact that variations 
in the current strength have a peculiar effect. As the 
current increases the space contracts, until it reaches a 
certain minimum, at which it remains, whatever the current 
strength. Keeping the current constant, II. Ebert has 
succeeded in showing that in air and some other gases the 
Hittorf dark space increases in & geometrical series as the 
pressure decreases in another geometrical series. The 
coeflicients, however, are, as a rule, different, and the relation 
may be put into the form 

di (0 
d y] : 


1 

In oxygen, a discontinuity occurs at 07mm. pressure, the 
point at which also a discontinuity occurs as regards Doyle's 
law for the same gas. 

[H. EBERT, Wied. Ann., No. 9, 1899] 


Dielectric Constants.—Drude's ingenious method of finding 
dielectric constants of bodies obtainable only in small quanti- 
ties consists in introducing them into a small condenser in 
the resonant circuit of a Blondlot wire system, aud noting the 
effect upon the length at which resonance sets in. W. D. 
Coolidge has improved this method by introducing the con- 
denser into the exciter circuit. This has the effect of con- 
siderably increasing the accuracy and sensitiveness of the 
method. It appears that when the substances have no very 


strong absorption of electric waves, the dielectric constants 


may be determined by this method with an accuracy of 0'1 
per cent. The liquids studied included various acetates and 
benzoates, mixtures of ethyl ether and chloroform, liquid 
chlorine and other gases, as well as alcohol and water. The 
temperature coefficient of water comes out as — 0:482 per cent. 
per degree at 17deg., which is well in agreement with previous 
results. Water shows anomalous dispersion, but alcohol 
shows no electric dispersion at all. The method described, as 
also another method utilising the Lecher wire system, have 
many conveniences to recommend them, but the sub:tances 
are strongly exposed to dielectric stress. 


[W. D. CoorrpcE, Wicd. Ann., No. 9, 1899.] 


Arc Lighting in the United States.—It would appear to be 
the growing practice among electric lighting companies, says 
the Electrical World of New York, to give up the supply of arc 
lamps to their customers. In a central station of the old 
school, one of the most familiar sights was the lamp room 
whose ceiling bristled with lamps out of service, lame, 
useless, under repair or awaiting hire. According to the 
season of the year the lamp racks would be full or 
thinned out, but there were, or are, always enough on 
hand to indicate a heavy investment. All this is said to be 
changing, and the customer is now allowed and required 
to put his own lamp on the circuit just as he buys his own 
motor. All the company cares about is to sell current, and it 
relieves itself of the heavy financial obligation due to buying 
lamps which may become obsolete or go out of fashion, or be 
objectionable to the prospective customer. It is true the gas 
companies supply stoves, but as a general thing they also do 
not bother in the least with regard to the gas fixtures and 
chandeliers. This change in electric lighting may bring some 
other interesting developments, and throw trade into the hands 
of local apparatus supply companies or the agents of arc lamp 
manufacturers. It is one more step away from the old feudal 
** parent company plan of doing business in elec tricity. 
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ALDERLEY AND WILMSLOW ELECTRIC SUPPLY WORKS. 


The small electricity works, at Alderley Edge, which are to 
supply the districts of Alderley and Wilmslow, were opened 
on Thursday last week. So long ago as 1889 a movement 
was set on foot to introduce the electric light in Alderley Edge 
and Wilmslow, but it seems that lack of the necessary funds 
prevented anything definite from being accomplished at the 
time. In 1894 the local authority was served with a notice 
soliciting its consent to an application for a Provisional Order, 
and, as so often happens in such cases, the District Council 
itself decided to apply for a Provisional Order instead. There 
was much opposition to this, but a majority on the Council 
were in favour of it, and the order was finally obtained. 
When it came to the point, however, it seems that the 
Council was not disposed to risk the ratepayers’ money in 
the speculative undertaking of supplying electricity in such a 
sparsely populated district, and negotiations were opened up 
which resulted in the transfer of the order to the Alderley 
and Wilmslow Electric Supply (Limited). This is one of the 
Edmundson companies, and Messrs. Edmundson were the 
contractors for the plant. The following are the principal 
sub-contractors :— 


lesse Massey and SONG cissssssscscectecsessseiaesicsses Buildings 
Davey, Paxman and CO.. .. 21 cette eros Boilers 
G-E. Bellus And OS. coat ˙ AAA ͤ 66 la ao pa Engines 
Bonon BAG WRC. urikiets is ̃ ⁵LÄ— RR GR Dynamos. 
Joseph Wright and. Gee abr 68686 Feed heater. 
AAA Cells. 
Callender’s Cable and Construction Co. ............ Cables, &c. 


Lagging for steam 


Washington Chemical Co. pipes and boilers. 


CABLE LAYING BY MESSRS. CALLENDER'S, 


Alderley Edge is in Cheshire, between Manchester and 
Crewe, and is easily accessible from either by the London and 
North-Western Railway, the distance being 133 and 17 miles 
respectively. It constitutes, as it were, a fashionable suburb 
of these two towns. The Edge“ is some 500ft. above the 
level of the sea, and about 800ft. above the plains of Cheshire. 
Although it is essentially a residential district, there are a good 
number of shops and business premises, and, moreover, the 
district is fairly compact from an electric lighting point of 
view, and the village is about in the centre. 

Unfortunately no site was obtainable for the works in 
the village itself, and somewhat heavy expenditure on 
feeders has been necessary, owing to the distance of the works 
from the centre of supply. On the site obtained, however, 
there is plenty of room for extensions and a good supply of 
water for feed purposes, and possibly also for condensing. 
At present the plant runs non-condensing. The buildings 
were erected under the supervision of Mr. W. C. Hardisty, 
of Manchester, and, from the plan which we give it will be 


seen that their arrangement is very similar to that adopted in 
Messrs. Edmundson’s other stations. The engine-room is well 
lighted, and presents a pleasing appearance, with glazed 
bricks below and stock bricks carefully pointed above. A fire- 
proof construction has been followed, the roof being entirely 
composed of iron, slate and glass, and the window sashes are 
of iron. The water-tank, which is not shown in the plan, is 
situated at the end of the engine and boiler house, over the 
lavatories, and it is filled from a neighbouring brook. 

At present the plant consists merely of two sets. There are 
two Davey-Paxman locomotive type multi-tubular boilers, each 
with a heating surface of 610 sq. ft. and capable of evaporating 
2,500lb. of water per hour. They have steel fire boxes, 
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OF PLANT, ETC. 


and each contain 100 tubes 2}in. external diameter. The 
landlord of the property having objected to a brick chimney 
of suitable dimensions, each boiler had to be provided with a 
steel chimney 48ft. high. Otherwise the arrangement of the 
plant follows Messrs. Edmundson's usual design. The engine 
sets are Belliss-Ediswan direct coupled, each with an output of 
45 kilowatts. They are designed to run at 420 to 460 volts 
at 550 revolutions per minute, to furnish current on the 
2 x 210 volt three-wire system. As seen in the illustration, the 
dynamos are two-polar underiype. Two Worthington steam 
pumps supply the feed water, and there is a Wright feed heater. 

Steam is taken direct from each boiler to each engine, 
and a single cross connection has been added in case of 
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failure. The neat Magnesia lagging on the pipes and The feeders and distributors are of Messrs. Callender's bitu- 
boilers is seen in the illustration. Special boxes are employed | menised fibre cable, lead-sheathed and steel tape armoured, 
to enclose the flanges. The balancer and two boosters are all the former being triple concentric and the latter three-core 
coupled together in the same line, the balancer in the middle | under one lead sheath. Both cables are yarned and com- 
and a booster at either end. The balancers consist of two | pounded over the armouring. There are at present two feeders, 


GENERAL VIEW OF ENGINE Room. 


similar machines, each armature being capable of supplying | one 1,188 yards of 0-1, 0-06 and 0:1 sq. in. section, and the 
a balancing current of 50 amperes at 210 to 280 volts. Each | other 1,586 yards of 0-2,0:1 and 0'2 sq. in. At present there 
of the boosters can raise the pressure 50 volts with a current | is about 5,000 yards of cable on the distributing. network, 
of 55 amperes. The illustration of the switchboard is all that | 0:075 sq. in. copper being used for the outers in all cases, ‘and 


BolLER House, 


is necessary to describe this piece of apparatus, for the board | 0:05 for the middle wire. The feeder and network boxes are 
might almost have been removed bodily from Folkestone, | of Messrs. Callender’s standard design, with connecting links, 
Wycombe or any other of the stations which Messrs. | and they are placed in brick pits under the footway. Standard 
Edmundson have built. four-way network boxes are placed wherever the distributors 
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cross one another. All the cables are laid directly in the 
ground without other mechanical protection than the armour- 
ing. Considerable extensions to the network will shortly be 
put in hand. The house services are mostly two-core lead- 
sheathed and armoured service cable, ending in the consumers' 
premises in Reid’s patent fuse boxes. The Wright system of 
charging has been adopted, at 7d. per unit for the first hour 
and 4d. after; in addition to which & rental of 4s. per 
quarter is charged for the meter, main, cut-out and demand 
indicator. 

At the opening ceremony last week Mrs, Schuster performed 
the arduous duty of starting the engines and switching on the 


SWITCHBOARD. 


light, the Honourable Mrs. Alan de Tatton Egerton being 
unavoidably absent. We wish to express our thanks to the 
Alderley and Wilmslow Electric Supply for providing us with 
ihe information and illustrations contained in this article. 


SIGNALLING WITHOUT CONTACT.* 


BY W. B. BOULT, ASSOC.M.INST.C.E. 


A SYSTEM oF RAILWAY SIGNALLING SPECIALLY SUITABLE FOR 
Foa SIGNALLING. 


The object of this Paper is not to classify and compare the work 
that has been done in various directions in regard to railway signal- 
ling, but rather to deal with the question de novo in connection with 
successful practical work with buone described below. The 
subject was originally approached by the author from the, in many 
respects, favourable position of the looker-on—who proverbially 
sees most of the game, his mind being perfectly open and unin- 
fluenced in any direction by tradition or interest. He had, howeyer, 
long held the opinion that the existing method of conducting railway 
signalling, especially during fogs, was far from eatisfactory, for 
several reasons, and was capable of t improvement. It is surely 
a reflection on the present age, which justly prides itself on the 
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advanced state of scientific knowledge and its application to practical 
purposes, that in a thick fog the only means of informing a driver of 
an approaching train that his next signal is against him should be to 
send out a man to put on the line something that will make a noise 
when the engine goes over it, and that, if no noise is heard, the 
driver is to assume that the line is clear, and he may go on—a method. 
of working considered too dangerous to employ in regard to clear 
weather signals. Independently of other objections, there is often 
great difficulty experienced in regard to having the men at their 
posts when wanted, notwithstanding all that has been done by the 
rallway companies in preparation for emergencies, including the 
building of large numbers of cottages for the men, and the fitting up 
of electric call bells. It is not a very long time since an accident. 
occurred directly after the foggers had been withdrawn, owing to a 
small unnoticed bank of fog and a train arriving tcgetker at a signal 
standing at danger, which, being invisible to the driver, was run 
past. In the case of fogs of exceptional duration another difticulty 
comes in owing to the men all being worn out with long 
hours and exposure to the weather. Fogging also is dangerous 
work for the men so employed, and has been the cause of 
numerous injuries and fatalities. Mr. W. M. Acworth, in * The 
Railways of England," says :—“ A long.continued fog seldom 
lifts without leaving one or two gaps in the army of platelayers.” 

As regards the cost of fogging, it is very diflicult—probably impos- 
sible—to obtain detailed particulars. but the following extracts are 
not without interest :—In “ The Working and Management cf an 
English Railway,” the late Sir George Findlay, then general manager 
of the London and North-Western Railway, sail :— 

There is one element which causes perhaps more difficulty, and entails. 
more anxiety upon those engaged in the management of a railway than all 
others put together, and tbat is the prevalence of fogs in this country. 
o od Each man is provided with a hat to shelter him, a fire, and a 
thick, warm overcoat, which is supplied by the company for his use. As 
soon as he has been on duty three hours he is supplied with refreshments. 
at the company's expense, and again six hours later, if the fog continues 
so long ; and after 12 hours, if the fog still continues, he goes off duty, 
and his place is taken by a relief man. . Inquiries have shown 
that during the week in question (in January, 1888) on the London and. 
North-Western Railway alone, fogmen had to be provided at 2,462 signal 
posts; 2,575 men were employed, in addition to 1,377 relief men, making 
a total of 5,752 men." 

It is only fair to add that Sir George writes in the highest praise 
of the results attained. In * The Railways of England” Mr. W. M. 
Acworth says :— 

The men receive extra pay in addition to their ordinary wages, and 
are supplied with meals by the company as well. In a single one of the 
ten distriets into which the North-Western is divided the food alone 
sometimes costs £100 in a single winter's month. The great fog of 
January, 1888, caused to a comparatively small company like the Shetfield 
a bill of £1,350, including as one item 360 gross of fog-signals. I have a 
return from a second-class station near London showing for that station 
alone an extra expenditure of over £80 per annum. it has been 
long felt by railway men that the present primitive system, by which a 
man simply stands beside the distant signal, and if the arm goes up fastens 
a detonator on the line—or, rather, for greater precaution. two detonators, 
in case one should mies fire—and if the arm goes down, hastily pulls it off 
again, is a system that stands in need of radical reformation.” 


If further evidence is wanted as to the importance of the subject 
and the general desire for improvement, it may be found in a letter 
received by the author from Mr. Francis Hopwood, secretary to the 
Board of Trade (Railway Department), to the effect that, if a 
mechanical system of this nature, perfect and reliable in all respects, 
could be found, the Board see no reason why it should not supersede 
the existing system. 

Let us now more carefully consider the requirements for any 
system of fog-signalling and what they entail. 


1. Certainty of Action.—' The necessity of as near an approach to 
absolute certainty as may be attained by fallible humanity and 
apparatus need not be contended for. The best way of attaining this 
result is, first, by the utmost possible simplification and protection of 
apparatus—especially moving pisi d, second, by independent 
duplication of fundamental parts, as practised now in the case of 
detonators. 

2, Simple Construction. As just 
reliability; it also has an important bearing on first cost and main- 
tenance expenses. It is evident that complicated or delicate apparatus 
would be quite out of place for constant work on a locomotive. 


3. Slow Deterioration.—This is important as affecting both relia- 
bility and cost of maintenance. It is absolutely necessary that 
there shall be no chance of anything working out of adjustment, 
bending, breaking, wearing away, or otherwise giving out, without 
ample notice through infrequent periodical examination. 

4. Good Protection from Accidental Damage. All parts of apparatus 
should be securely boxed in, or so strong as not to be liable to injury 
by accidental knocks from falling objects, &c. 


5. Easy Replacement of Damaged or Worn-out Parts. This obviously 
is most important, not only as aífecting the cost of repairs, but 
preventing the possibility of causing delays to traffic. 


pones out, this conduces to 


870 


THE ELECTRICIAN, OCTOBER 13, 1899. 


6. Minimum Amount of Cleaning and Overhuuling.—In view of the 
large amount of apparatus that would be required, this is of great 
importance as seriously affecting maintenance expenses. To this 
end it is most desirable that all moving parts whatever that would 
be in any way liable to clogging or injury by dirt or weather should 
be completely boxed in. 

7. Moderate First Cost.—This is chiefly important in view of the 
number of apparatus required. It is, however, not of such conse- 
quence a8 


8. Moderate Maintenance and Working Expenses. —Seeing that thick 
fogs occur only on a few days out of the 365, it ia evident that to be 
successful fog sigaal apparatus must require very little attention to 
keep it 1n operative condition. 

9. Signals must be given in the Cu of the Engine aud in any Vehicle 
fitted with Receiving Apparatus.—'i he object of signals being to 
convey information to the engine driver, it certainly seems that the 
natural and best place in which to exhibit visible signals is right in 
front ot the drivers face; audible signals also are to be received in 
the cab of the engine, and naturally should be given there. ‘The best 
form of signal is a point requiring discussion ; probably, at all events 
for danger signals, a miniature semaphore or equivalent signal and 
continuous-action electric bell form the best combination, the bell 
coutinuing to ring so long as the signal remains on, or until the 
drivers attention is attracted. Many locomotive engineers do not 
view with favour the idea of applyiug to their engines apparatus 
which they deem to be dangerously fragile and liable to damage. It 
is for the designers of such apparatus to treat with all respect views 
founded on practical experience of locomotive working such a3 the 
majority of such designers do not possess, and to spare no pains to 
render their apparatus simple, strong, and well protected. There is 
another consideration often urged against giving signals on the loco- 
motive, viz. :—that all locomotives using any line worked by such 
signals must be fitted with receiving apparatus. 

This difficulty is purely one of agreement amongst the various 
railway companies, and should be capable of settlement whenever 
any one system has proved itself thoroughly fitted for its work, and 
superior to all competitors, When once this state has been reached, 
and a system universally adopted, it will be just as much a matter of 
course to fit an engine with receiving apparatus asit is now to apply 
a safety valve or brake apparatus. The unnecessary loss of money 
incurred in fitting up rolling stock to suit two or even three systems 
of continuous brakes, should be taken as a warning not again to deal 
piecemeal with a subject better made a Clearing House matter. 


10. Action must be Independent of Speed, or even Movement 
of Engine, and applicable as u Starting Signal.—This is clearly 
necessary, aS not only may a signal have to be given to an engine 
travelling at any speed, but it should be possible by the same system 
to start an engine that has been stopped. 


11. Apparatus must Work when Engine ts Run either end First. Tank 
engines at least must be able to take signals when running either end 
first, and all engines must be able to pass up or down a line without 
doing damage. If any special movement has to be made to compen- 
sate for reversed running, tliis can probably be done by an attachment 
to the reversing lever. 

12. Two distinctive Siqnals must be gtven —for “ Danger” and Line 
Liear,” respectively. — This, of course, would be a great improvement 
upon the present method of giving danger signals only, and greatly 
help the driver in determining his position, besides doing away with 
the necessity for treating no-signal as line-clear. 


13. Distant and Home Signals must be clearly PDilferentiated. Here, 
again, the driver will be assisted in determining his position. 

14. The Signals must be capable of Re-delivery at Intervals, as arranged. 
—By this means the driver may be as well informed as by seeing a 
semaphore from a distance, Requirements 12, 13 and 14 together 
ensure as great facility in signalling in fogs as is obtained by sema- 
phores in clear weather. 

15. Repeating in Signal-box must be Provided for.—It is obviously 
necessary that the signalman shall know detinitely that he Aus set his 
apparatus as intended. 


16. A clearing Signal should be given from the tail Vehicle to the 
Signal-box to show that the whole Train has Passed, and on which Line, if 
more than one each Way.—This signal is especially wanted in thick 
fogs, when the tail lights of a train are visible only within a very 
short range, and it may not be easy for the signalman to see on which 
line a train 1s running. 

17. Commencing Fuilure of Action must be at once Indicated while 
Correct Signais are being Given.—The best method of meeting this re- 
quirement is probably by independent duplication of fundamental 
parts and separate indication of their action. It may also be met by 
complete duplication of receiving apparatus. In either case the 
chance of two failures at the same instant is so remote as to be 
negligible. 

18. It must be impossible for an Engine-driver to mistake another 
Signal for his Own.—Any signal given in the cab of the engine 
prevents all possibility of à signal meant for one engine being acted 


| 
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on by another. Thisis another argument iu favour of signalling on 
the engine, as emphasised by the collision at Crewe on October 4th, 
1897, when four goods trains were wrecked in consequence of an 
engine driver acting on another man's signal. 


19. Failure of Apparatus on the Road must give the Danger Signal 
on the Engine.—This is insisted on in the case of semaphores, which 
are weighted so as to take the danger position if a connection breaks; 
and surely it is doubly needful in foggy weather, though not attained 
with the present systein. 

90. It must be impossible for the Engine-driver by Tardiness in Stop- 
ping a Bell, working a Signal Replacer, or otherwise, to Prevent the Recerpt 
of a succeeding Signal. Interference with a following signal by late 
replacement may be guarded against in different ways; but, at least | 
in the case of danger signals, it is clear that it must be absolutely 
guarded avainst. 


91. The whole Apparatus must be unaffected by Fog, Frost, Sane, 
Rain, Hail, Wind, or Changes of Temperature.—It is, of course, a sine 
quá non that the apparatus shall work equally well, and without 
special adjustment, at all possible temperatures and in all weathers. 


22. Means must he provided for Indicating which of Several Branch 
Roads is Made.—It is highly desirable that the engine-driver should 
know that he is about to be sent on to the line he wants ; but as the 
worat result of a mistake would be loss of time, this is essential only 
from a business point of view. Without such information it would 
be necessary, wherever there was a possibility of being turned on to 
the wrong road, not to go faster than would be safe on the worst road 
that could be given. 


23. Euch Stynalman should be able to Veto “ Line Clear” given hy 
the Signalman in Advance.—This is the quickest way of stopping a 
train in which anything wrong was noticed as it passed. 


94. The system must admit of “ Lock and Block” and Automatic 
Block Working.—The advantages of “lock and block” working are 
now generally admitted. For “light railways” and other purposes 
it is probable that automatic block working might be advantageously 
adopted. 

Apparatus actuated by mechanical contact between something on 
the road and something on the moving engine could, it is at once 
evident, never be satisfactory or inspire confidence, liowever often it 
worked all right; for blows given at a speed of 120ft. per second 
the actual speed occasionally attained by some express trains—could 
not fail to quickly find out and develop any incipient flaws, however 
well proportioned, balanced, and aligned the apparatus might be. 
Moreover, wear of rails, tvres, and contact pieces, would necessitate 
perpetual overhauling and adjusting on both road and engines. 
Further, it is much to be desired that there should be no movement 
into aud out of contact position of anvthing on the road, as all such 
movable parts would involve the expense of constant cleaning, oiling, 
and overhauling, even if required in actual use on only a small 
number of days in the whole vear. "Their action also must depend 
upon the proper compensation or adjustment of the already over- 
loaded distant signal wire just at the time when the semaphore is 
invisible, so that all such moving parts would have to be repeated in 
the signal box. These objections apply more or less to all apparatus 
for placing detonators on the rails, many forms of which have been 
proposed, though at best only a danger signal is thus given, and the 
magazines have to be looked after and kept supplied with detonators 
which are used up at all sorts of varying rates—always supposing the 
machine remains in working order. : 


Another plan, adopted by numerous inventors, is the employment 
of electricity as the medium of conimunication with the engine, and 
at first sight this seems to offer great advantages. On consideration, 
however, many objections appear. Dare, insulated, and necessarily 
unprotected, conductors, must be laid on the road, and contact made 
therewith by a brush or contact piece on the engine. This, of course, 
may be in the form of a wire brush, or a plate spring, or be otherwise 
made more or less elastic, so as to reduce shocks, but, for all that, at 
high speeds, shocks there must be, as well as wear and lending, these 
last always tending towards want of alignment, so that, sooner or 
later, missed contacts between badly worn brushes and roadway con- 
ductors would be certain to occur, even if nothing got carried away. 
Dirt, snow and frost, would also be likely to prevent metallic contact. 
Again, with bare contact bars, the current might in various accidental 
ways be short circuited or cut off. But the fatal objection to purely 
electrical systems is, that failure of current in the roadway conductors 
or of contact therewith results simply in giving no signal, which, of 
course, might easily lead to most serious disaster. The author is 
aware that it has been proposed to guard against this contingency by 
causing the brush-holder, when the brush is raised by contact with 
the roadway conductor, to act as a switch to close a local circuit 
through a battery on the engine so as to show a fault signal if this is 
not held off by the 1nain current. "This, however, involves the use 
of two systems—electric contact and mechanical movement—and 
necessarily increases shocks, wear, and liability to damage ; and, if 
failure of the main circuit is due to the brush haviny been carried 
away, or to its clearing the contact bar owing to banding or wear, is 
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no safeguard whatever, as the cause of failure affects both circuits 
alike. 

Sight, hearing, mechanical movement, and electric contacts, judged 
by the standard of requirements given, all fail to do all that is 
wanted. Appealing to the sense of smell also is, for obvious reasons, 
out of the question. There remains one means of transmission not 
vet mentioned, that is, magnetism, and consideration. shows that 
magnetism is thoroughly weli suited to the purpose in view. There 
are three ways in which magnetism can be employed to work across 
an air gap, such as is desired between the stationary and travelling 
parts, viz. :—(1) By direct pull on the traveliing armature, mechan- 
ically transmitted thereby; (2) by inducing a current in a conductor 
en the moving vehicle; and (3) by actuating a pivoted needle or 
spring tongue, which may be incorporated with a rigidly held arma- 
ture on the vehicle to be signalled. The first two methods have 
Uoo been proposed, but clearly cannot do all that is wanted. 
Ao. 1 would need impossibly large magnets (at all events, except 
where dynamo currents were available), would actuate mechanism 
with great suddenness, and would give only one signal for each 
armature and set of magnets, and No. 2 would simply not work on 
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armature taking the place of the electro-magnets in the instrument 
used in telegraphy. 

With the means of closing either of two independent local cirenits 
(on the engine) thus provided, practically any signals preferred can 
be given and if desired recorded. After the usual experiments, 
consideration, and alterations, incidental to the designing of new 
machines, the author's apparatus has now assumed the form shown in 
the drawings herewith. 

Roan MAGNETS. 

The road magnets are by preference placed as shown in Figs. 1 to 4. 
Permanent magnets, arranged in fan-shaped groups on iron plates 
over the sleeper ends, are placed in holes bored through a longi- 
tudinal timber, as shown in Figs, 1, 8 and 4. The iron plates pass 
under the contiguous chairs, thus completing an iron connection to 
the upper surface of the rail, close to which travels a collecting pole 
plate on theengine armature. <A similar pole plate on the other side 
of the armature passes just above the upper ends of the magnets. As 
will be seen from Fig. 4, with the exception of the desired clearance 
between stationary and travelling parts, a complete iron circuit is 
provided for the magnetic flux. 
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Scale: $ of an inch=1 foot. 
Fic. 1.—Plan showing Groups of Permanent and Electro-magnets on the Road. Fic, 2.—Electro-magnets in Side Elevation. 


Fita. 3.—Permanent 


Magnets in Side Elevation. Fic. 4.—Cross-section showing also Four Armatures carried by Iron Straps attached to the Ash-pan and Frame of the Engine. 


a standing or slowly moving vehicle, and, at best, like No. 1, would 
give only one signal. The third method, however, which appears 
never before to have been suggested, possesses none of these drawbacks. 

Arriving at this conclusion in the manner above set forth, the 
author turned his attention to devising suitable magnetic apparatus, 
with results which he now has the honour to submit for criticism. 
In brief outline his system consists in placing on the road magnets 
so arranged as to establish a long magnetic field of transverse 
polarity, and carrying on the engine through this field an iron arma- 
ture, not itself to be moved by attraction to the magnets, but 
containing in a dividing gap or space therein a small pivotted needle 
on which magnetism collected by the armature js condensed or 
focussed so as to strongly act upon it and throw it over to one side. 
The polarity of the field from the road magnets is arranged to be 
from right to left, or left to right as required ; and, as the direction 
in which the needle in the moving armature is thrown over depends 
upon the polarity of the magnetism collected by the armature, it is 
evident that the combination forms a simple means of determining 
the movement of the needle. The needle when thrown in one 
direction comes azainet an insulated contact post and thus closes one 
electric circuit on the engine, and when thrown in the opposite 
direction, similarly closes another circuit. When away from the 
influence of road magnets, it is magnetically, or otherwise, held in 
the middle of its travel, and clear of both contact posts. The action 
is that of the well-known polarised relay, the road-magnets and 


On the inside of the other rail are shown three electro-magnets 
very similarly arranged, but with their upper ends connected to a 
common pole plate. In practice the permanent and electro-magnets 
would not be on the same sleepers, but, as explained below, it is 
proposed to have the permanent magnets in duplicate—one set to 


each rail. 
(To be concluded.) 


TRANSFORMER TESTS.* 


BY W. ELWELL GOLDSBOROUGH, 


In the Paper which I had the honour of reading before this Asso- 
ciation last summer I outlined a series of tests which it was my 
desire to conduct upon the most improved types of the transformer 
to the end. defining more definitely than was then possible its true 
commercial status. The interest you were kind enough to take in the 
matter, as presented at that time,coupled with the cordial co-operation 
proffered by the manufacturing firms represented at your meeting, 
confirmed me in my belief that such an investigation would supply 
much needed information. Accordingly I sent out a general invi- 
tation to our transformer manufacturers to take part in a series of 


* Paper read before the National Electric Light Association in New York. 


8/2 


transformer tests, to be conducted in the electrical laboratories of 


Purdue University. The proposition involved the assumption, on 
our patt, of an obligation to conduct high voltage insulation 
tests. full-load working temperature tests, commercial efficiency and 
regulation tests, and an “ ageiog” test, to be extended, under full 
load working conditions, over a period of some months' duration. 
Replies favouring the scheme were received from all the firms 
addressed, and, without exception, they expressed a desire to 
be represented, and arranged for the shipment to our labora- 
tories during the fall of a transformer representative of their 
modern type. For various reasons—some not explained—only five 
transformers have been received at the University. These 
have, however, been tested as provided for, and it is my pleasure 
to-day to show you a record of fine transformer performance. We 
are indebted to the XXNX Company, the General Electric Co., the 
Wagner Electric Manufacturing Co., the Fort Wayne Electric 
Works, and the New York and Ohio Co., for the use of modern 
transformers of their manufacture in carrying out these tests, and I 
especially desire at this time to acknowledve our obligation to them 
for the kindness and readiness with which they have rendered 
assistance and information from time to time during the several 
months just passed. 

The work here reported has been carried out, under my immediate 
Supervision, by my assistant, Mr. Wilbur H. Thompson. The 
methods that have been followed conform to the best modern usage 
in such particulars, and the greatest care has been exercised, both in 
the frequent calibration of instruments and in the repetition of tests, 
to secure accuracy. A detailed statement of the schedule upon 
which the ageing tests were conducted will probably be of interest. 
The transformers were kept under full load and at 1,000 volts 
primary pressure from 1.30 p.m. till 11 p.m. daily, except on 
Saturday and Sunday, when the run commenced at 6 p.m. and 
ended at 11 p.m. Dy this arrangement the transformers were under 
load for 10 5 hours a day five davs in the week and were allowed to 
cool down to the temperature of the room in which they were located 
during the remaining 13:5 hours per day. On the other two days 
they were kept under a constant full load for five hours, and allowed 
to cool during the remaining 19 hours, The temperature of the 
room has averaged 25°C. throughout the tests, not varying more 
than a few degrees on either side of this value. The transformers 
may, therefore, in comparison with ordinary outdoor continuous. 
service conditions, he considered to have been subjected to a conti- 
nuoua service test, during which they were kept under full load for 
one-third of the time. The highest actual temperature attained by 
the core iron in any one of the transformers has not exceeded 75°C., 
and the average maximum temperature per day of the cores at the 
end of a run of 10 hours’ duration was not over 60°C. A daily 
record has been kept of the primary voltage, secondary current, 
actual number of hours’ duration of each run, and of the temperature 
of the room in which the transformers are located. If we assume 
that general service conditions are represented by a daily working 
schedule of half-load for four hours per day, or full load for two 
hours, the transformers have been subjected to a much harder service 
than they would naturally receive in 15 months, and to a service 
that is never likely to be equalled by any transformer in actual 
service if a comparison is made on the basis of the maximum tem- 
peratures attained. Only where transformers are used in connection 
with heavy motor power work are they likely to be subjected to 
duty that is the equivalent of ten full-load hours per day. 

The hich-voltage insulation tests, or breakdown tests, were made 
at the end of the ageing tests, and, in fact, within the past few days. 
The tests were made at the voltages prescribed by the several manu- 
facturers in the specifications submitted with the transformers, and 
with the result recorded in the detailed statement of each test. 


A series of tests were also made to determine the dielectric strength 
of the oils used to insulate the three oil-insulated transformers. The 
tests were made by determining the voltage required to break down 
a gap of definite length between the points of ordinary No. 1 
sewing needles used as discharge terminals. The samples of oil 
tested were taken from the supply coming with each transformer. 
They were drawn off when the transformers were first connected in 
and at intervals of about 300 full-load working hours thereafter. 
The samples were only brought in contact with the air for a few 
moments before each test, and in general a fresh amount of oil was 
taken from the sample for each discharge, the discharge being made 
between new needle points each time. The tests were made with 
step-up transformers, the source of power being a 75 kilowatt smooth- 
core alternator, having a frequency of 125, and developing a prac- 
tically pure sine wave E.M.F. The voltage was controlled by 
changing the excitation of the field windings of the exciter by means 
of a rheostat so placed and arranged that a very gradual and regular 
increase could be made in the voltage impressed on the needle points. 
The voltave readings are calculated from the readings of a standard 
voltmeter connected to the alternator terminals, the readings being 
multiplied by the ratio of transformation. The order of the tests was 
to gradually increase the voltage from 2,500 volts until the break- 


down occurred, The discharge was limited by the blowing of a | some water. The specific gravity of the oil is 0:880 at 50°C. 
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4-ampere fuse placed in a low-voltage circuit that intervened between 
the alternator and the high-voltage terminals. 

In presenting the results of our work to you at this time, I do so 
for the purpose of adding to the sum of our information regarding 
the exactness of the processes that are in general use in the manufac- 
turing establishments of America, and in no wise with the end in 
view of making any comparison as to the relative merits of the 
several transformers represented. The transformers were submitted 
for test under the general specifications issued in printed form anl 
distributed freely to the public, and that the results of these tests 
have so nearly conformed: to the general claims of the makers is a 
high tribute to the skill represented in the management of American 
factories. The fact is demonstrated that exact laboratory method: 
are the rule with our manufacturers, and it is one of which every 
engineer may justly be proud. That the fact may be emphasised 
that the tests are not comparative, I shall discuss the results obtained 
from each transformer separately. 


The ** Packard” Transformer, Model °98. 
and Oho Co. 


This is an oil-insulated transformer of the core type, the coils 
being placed so that as much of their surface as possible will be 
exposed to the oil. The transformer is enclosed in the usual form 
of cast iron case and is rated at 5 kilowatts capacity. In a letter 
written at the time the transformer was shipped the manufacturers 
say, * We have sent you a transformer 1,000 volts primary and 110 
volts secondary. This we had in stock, and waa of a lot of iron that 
showed up rather poorly. We look for an improvement in the 
quality of iron in use. We are sorry we could not take the time to 
wind up a transformer, but are rather behind on orders at present." 
I note these facts that you may have full information regarding the 
specific character of the transformer tested. Regarding the facts set 
forth, in Table I. in so far as they relate to the guarantees made by the 
company, a few explanatory statements should be made. The com- 
pany presents its published guarantees as showing the performance 
of its transformers, and say that, while the transformers may vary 
slightly, each way, from the tables which they give, the tables can 
be relied upon to represent the averave transformer. No specifica- 
tion has been communicated to me by the company as to the ageing 
limit of the core iron in this transformer. 


Made by the New York 


Temperature. 


Full Load. Hours. 
Fig. 1.— Temperature Test of Packard" Transformer. 


The results of the laboratory efliciency and regulation tests on 
this transformer are given in Table I. The test data shows that its 
regulation, as determined from the hot and cold resistance measure- 
ments made upon the primary and secondary windings, is good and 
up to specification. The regulation, as determined experimentally 
by loading the transformer, came out 1:82 per cent. The per cent. 
copper loss of 1:6, which is based by the company on the cold 
resistances of the windings, comes between the hot and cold test 
values. The core loss is about 15 per cent. higher than that specified ; 
but, owing to the relatively lighter copper loss, the efficiencies, even 
at low loads, are not seriously affected. Indeed, if the experimental 
efliciencies were figured on the basis of a cold test, they would be 
higher than the values specified. 

As regards the matter of ageing, there has been none. The iron 
used is of good, non-ageing quality, and has stood the service test 
well. Although the manufacturers specify no high-voltage insulation 
test, the transformer under discussion was subjected to a 10,000 volt 
test. The high-voltage terminals were connected to the primary and 
secondary winding, to the primary winding and the core, and to the 
secondary winding and the core, for a period of 10sec. The trans- 
99 showed not the slightest tendency to break down under 
this test. 

The results of the heat test are shown graphically in Fig. 1. The 
transformer was kept under full load for the actual number of hours 
registered in the figure, the time needed for the taking of the readings 
being deducted. The full line represents the temperature of the 
primary wire; the dotted line the temperature of the oil. The 
temperatures attained are low, and in this respect the transformer 
makes a very good showing. The oil used in this transformer is a 
heavy cylinder oil. It has been found by careful test to be free of 
mineral acids and of fat oils. It was found, however, to contain 
Its 
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Table I.— Test of Packard Transformer, Model '08. 


Capacity 5,000 Watts. Tests made at 60 cycles. Power from iron-clad 
alternator. 


Type H, 60 Cycle, Transformer. Made by General Electric Co. 
This is an oil-insulated transformer of the “core” type. The coils 
are wound around rectangular iron cores, and have a large proportion 
of their surface in contact with the oil The statement of the 
manufacturers regatding the performance of their transformers is 
given partly in Table III., and is further as follows:—The transformers 


Economy test. | Ageing test. 


l 

A Gua- | Lab. a ns can be used within a range of 10 per cent. of normal voltage. They 
rantee, | test. | koura.) loss | are guaranteed to give average results in accordance with the data 
rec p ³ðA 8 — — f | tabulated in Table III. That the average increase in core losses due to 
Secondary voltage . 110 110 0 850 | ageing within a period of two years will be on an average of not more 
Per cent. regulation, cold | .................. 2:00 151| 1148| 850 | than 3 per cent., maximum of 5 per cent., when the transformers are 
^" " hob uie uel id 174| 1654 | 850 | operated with oil and not overloaded continuously. The transformers 
» iron loss, full load ............... 146 | 1535 1867. 842 | are constructed to withstand 10,000 volt test between primary and 

copper loss, full load, cold...... 160 155 2207 859 


gecondary, and between primary and core, test current to be applied 


» „ Bobo for a period of 10sec., either with or without oil. The test can also 


be applied after an eight-hour run at full load if desired. The use 

Watts copper lose, full load, cold ......... o a | 82 of oi ii strongly advocated by this company. The specifications for 
Per cent efficiency, 0:10 E 5 871 854 nd 83-0 ot and regulation are written on the basis of a test at about 
E z 950 un m 952 858 | M The test of this transformer brought out the fact that not only is 

4 j 0-75 load. 9068 | 965 | the core iron used in its construction non-ageing, but that the total 

$ 5 1-00 load 967 | 966 watts core loss in the transformer is about 3:2 per cent. less than the 

» P 1:25 load.............. 96:5 5 call for. The fact that the core loss is low brings up 
Temperature above the) after 5 h 20:6 : the load.efficiencies The regulation is not quite so good as that 
air, full load teat. pe ba 1 Mad 94:9 | called for in the specifications, but it is well within the limit f 


grees centigrade ...... error of construction of stock transformers. The regulation by test 


when the tranformer was loaded non-inductively came out 2°62 per 
cent., which compares with the calculated regulation as determined 
from the hot resistance measurements. The calculated full-load 
efficiency, as determined from our measurements at 20°C., is 96:4, 


Table II. — Tests of * Packard” Transformer Oil. 


Distance Voltage Distance 


between when between which practically conforms to the specifications covering this point. 
points break- points 
Number. before down after Remarks. 


LLL 


discbarge occurred discbarge 


in inches. calculated. in inches. $30 
———Á——À— ——— ————— N —— Pa PENNE EUIS 3 
1 0050 6,900 0:159 Test on “Packard” oil 8 20 
2 0:050 | 11,650 0:105 | sample taken before ageing & 
3 0:060 14,870 0104 || tests began. Temperature ian 
4 0-060 18,500 0'101 . of oil, 23°C. Discharges Nos. 
5 0:065 15,340 ^ 0116 [2 and 3 were made in the | 
6 O 065 12,730 0111 same oil but with new points. TE 5 BOE Cu C Se vdd 
7 0070 15, 950 0:118 The four ampere fuses blew 
8 0070 15,030 01 at each discharge. Fis, 2. — Temperature Test of Type H. Transformer. 
9 0050 , 13,340 0099 Test on “ Packard” oil 
10 0'050 | 15,840 0093 | sample taken after 821 full- | The heat test developed the fact that the increase in the tempera- 
11 0-060 14,250 0102 | load hours working. Tem- | ture of the transformer is very gradual, and that it reaches a maximum 
12 0-060 14,250 0:099 perature of oil 25°C. "The | after a ten-hour run. The temperature of the oil, as shown by the 
1o 0:065 ^ 15,950 0105 | fusea blew at all the dis- | dotted curve of Fig. 2, does not increase over 21°C. within the same 
14 0065 14,910 0105 charges except No. 15. period. This is a good showing. 
16 97070 | 150 epe bes gh gute. 3 The breakdown test was applied to its primary and secondary 
17 40070 ~~ 16,550 0124 J the same oil. = windings while the transformer case was oil filled. The test was 


repeated several times for 10sec. each time and at 10,000 volts, The 
results of this test were satisfactory. 


Table III.— Test of G. E., Type H, 60 Cycle, Transformer. 


Capacity 5,000 watts. Tests made at 60 cycles. Power from iron-clad 
alternator. 


Economy test. | Ageing test. 


821 full-load hours’ working it is very thick and stiff indeed. The 
samples of this oil were subjected to disruptive discharge tests in 
accordance with the statements made in the introduction and with 


) Em Guar- | Lap, | Full- | Watts 

the results shown in Table II. | eg load | core 
The efficiencies reported in the laboratory test were determined | Antee. | test. | hours. | loas. 

from results taken after a ten-hour full-load heat test. The guaranteed —————— ———— ———— - ——|- ———|- ———|-——— 

efficiencies are probably calculated, using the cold resistance of the | Secondary voltage. . .. 104 104 0 758 

rimary and secondary windings. Per cent. regulation, cold.............. D 2:00 2:29 1148 73:9 

Only the tests of the first and last samples of oil are given here as » „ p» hot . ...... 2C ‘265 | 1654 12 

the intermediate ones show the same values. The general character p FO 15 dn re NEN | S 315 207 17 

of the results indicates that the power of the oil to resist a disruptive eee epee ge Ce | 251 | 2657 | 740 

discharge is practically not effected by being constantly heated and Waite dei does ý $ 160 | 726" | 3497! 730 

cooled in service. The oil, if anything, improves slightly with age, | watts copper loss, fuil load, Seid... .. 1158 | 4937| 728 

as is shown by the higher voltages that prevailed in the last test, and hot ......... | 13817 | 6017 750 

by the fact that the average distance between points after the | per cent. efficiency, 0°10 load ...........: ... | 870 | 8218 | 738 

discharge is less in the last than in the first test. On the oil being | 5„ T 0:25 load TNT E Xs 95:9 p as 

allowed to stand for a considerable time a slight black scum would 5 5 0°50 load | a 95°9 Re 

rise to the surface of the oil right over the point where the discharge $ ^ 0°75 loae 96:2 

had occurred. This indicated a breaking up of the structure of the " „ 100 load . .. . . . . 965 | 961 

oil with a probable change to higher and lower hydrocarbons, and » „, 1.25 load. — | 957 

the ebullition of some hydrogen gas. In fact, who a successive | Temperature above the) after 5 hours 20:5 

number of discharges were made to pass through about an ounce of | Al, full-load ning De- „ 10 „ Pe 271 

oil, the oil being stirred up after each discharge, the disruptive | Srees centigrade . . . 


strength of the oil began to diminish after the fourth or fifth 
dischage. I should say, however, that the local insulating properties 
of the oil would not be seriously affected by a discharge under the 
oil unless the discharge was of a very severe character. 


The efficiencies reported in the laboratory test were determined 
from results taken after a ten-hour full-load heat test. The guaranteed 
efficiencies are probably calculated, using the cold resistances of the 


primary and secondary windings. 


"e This is the average of the values above, and some intermediate ones 
not reported. 


* This is the average of the values above, and some intermediate ones 
not reported. j 


E 
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Table IV.— Test of * General Electric" Transformer Oil. 
Distance | Voltage | Distance 
between when between 
ointa break- ointa 
Number. 9 7 55 40 EN Remarks. 
discharge | occurred | discharge 
in inches. |calculated. | in inches. 
1 0 050 11,5C0 0:091 ) Test of "Gen. Elec." oil 
2 0:050 6,130 0'151 sample taken before ageing 
3 0:050 7,670 0:136 tests began. Temp. of oil 
4 0:060 13,630 0:100 24°C. Discharges Nos. 2 and 
5 0:060 13,500 0:099 ó were madeinsameoil with 
6 0:065 14,400 0106 | }diftferent new points at each 
7 0:065 15,010 0:120 discharge. The same state- 
8 0:065 15,530 0:097 ment applies to Nos. 10 and 
9 0:070 15,010 0:106 11. Fuses in low voltage 
10 0:070 14,870 eu circuit blew at each dis- 
11 0:070 15,530 0114 |) charge. 
12 0:050 15,530 0:088 ) 
13 0:050 13,950 0:087 Test of “ Gen. Elec." oil 
14 0:060 14,720 0:084 sample taken after 821 full- 
15 0:060 14,400 0:094 load hours working. Tem- 
16 0:065 15,790 0:108 ‘perature of oil 25 5C. 
17 0:065 15,010 0:098 Fuses blew at each dis. 
18 0:070 16,240 0:127 | charge. 
19 0:070 15,010 0108 |J 


The results obtained from the oil tests are given in part in 
Table IV. They show that the resistance offered by the oil to 
disruptive discharyes is high and improves somewhat with age. 
The results of the tests of the first and last samples taken from the 
case are given. The properties of this oil do not differ especially 
from those of the other cylinder oil tested except that it gets thinner 
with age instead of thicker, When first placed in the case it ran in 
a thick stream, but after 821 full-load hours’ use it ran quite freely. 
When the same sample was subjected to a number of discharges 
between points 0:06 of an inch apart, the sample showed no signs of 
weakening after five discharges at 14,250 volts had passed through 


the sample. The General Electric Co/s oil is a heavy cylinder oil 

100 
i — 
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Fic. 3.—Ageing Test Curves of the Transformers. 
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that is free of mineral acids and of fat oils. It was found to contain 
a slight trace of moisture; its specific gravity is 0:872 at 50°C., its 
flash point at 516°F., and its burning point 570. as determined in 
the University laboratories. In the matter of ageing the core iron 
behaved as well as could be desired and remained practically constant 
throughout the whole test, The core loss determinations are given 
in Table III. and plotted in Fig. 3. 


(To be concluded.) 
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“Le Magnétisme du Fer." By C. Maurain. (Paris: Carré et 
Naud.) 2f. 
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Fire on the New York-Brooklyn Elevated Railroad.— There 
was a great deal of excitement in New York, a few days ago, 
owing to a train of three cars from Brooklyn to New York 
catching fire. The cause of the fire was a defect in the elece 
trical appliances. The train contained about 200 passengers. 


ELECTRICITY WORKS ACCOUNTS. 


Richmond (Surrey) Electric Light and Power Co. 


It is satisfactory to find that reduced costs are again the 
result of a year’s working at Richmond. It will be remem- 
bered that, last year, in dealing with this concern we showed 
an improvement in the total costs of about 1°2d. in 1897, as 
compared with 1896. The 1897 figure for the total costs 
has been bettered in 1898 by 0-64d., a result contributed to by 
all the items of works costs, but more particularly by hoe 
of repairs and maintenance and distribution. The works 
costs at barely 2d. per unit show an excellent result—a result 
which might fairly have been associated with an output treble 
that which obtains at Richmond. 

No doubt the conditions which govern in this locality are 
adverse to the employment of a low tariff, but we cannot but 
think that the progress of the business would be healthily 
accelerated by a reduction in the high charge per unit which 
has ruled for so long. 

The working profit for the year was £2,872, representing 
nearly 6 per cent. of the mean capital. Out of this £897 has 
been paid as interest, £450 has been written off the suspense 
account (thereby reducing its balanee to £800), and £800 
represents the contribution to the depreciation fund. With 
£164 balance from 1897 there is a total of £1,891 available 
for distribution, out of which an ordinary dividend of 4 per 
cent, has been paid. l 

In the following table we repeat, for purposes of comparison, 
| the results of the working during the last four years :— 


Maximum Total 


No. of Lamp Total 


Year. con- con- ae 180 d Pup PY Revenue”! costs 
sumers, nections, 9599. | C4Ppacity. 1 per unit. per unit. 
1895 | 116 [5,486 80,455 290 107 | 7254. | 7084. 
1896 143 7,125 | 97,044 290 135 7 48d. 5:02d. 
1897 167 9,512 138, 916 290 185 742d. 585d. 
1898 | 215 290 213 734d. 3˙22d. 


12,558 | 166,087 


* Exclusive of revenue from rents but including meter rental. 


Reading Electric Supply Company. 


We must heartily congratulate the Reading company on the 
improved aspect of their accounts in 1898. It is not a small 
achievement to have produced an output, increased by nearly 
80 per cent., at an actual total cost reduced by £158, or 
5:7 per cent. There was certainly plenty of room for improve- 
ment in the 5:41d. representing the total costs per unit in 
1897, and we are very glad to mark the step forward. 
Naturally the increased economy has had its due effect on the 
net revenue account, the working profit being £1,493 or 
8:09 per cent. of the mean capital as against £410 in 1897, 
representing 1:06 per cent. of the capital. 

After the interest charges of £851 were satisfied, £593 was 
placed to the depreciation fund, leaving & net profit which has 
reduced the deficit, brought forward, from £765 to £715. 

Should a comparison of the costs be instituted between 
Richmond and Reading, it may be noticed that the total costs 
of the former are the lower by about 0:7d., and that where 
Reading loses it is in the works costs. It must be remem- 
bered, however, that Reading has a slightly smaller output, 
and, what is more important, a load factor of only 6 02 per 
cent., as compared with Richmond's 8:91 per cent. 

An extension building and new continuous-current plant 
have been added during the year. The plant is intended for 
the supply of street lamps and motive power. In the follow- 
ing table the progress of the concern is indicated 


No. of | Equiv. | Output | Plant Max. supply Total | Total 
Year.| con- | No. of units | capacity | demanded rev. per costs per 

sumers.] lamps. sold. kw. kw. unit. uuit. 
1894 38 2,150 bis ahi ies 
1895 | .83 4,500 | 42,596 915 126 22s E 
1896 | 154 8,708 | 82,165 375 176 621d. , 5224. 
1897 | 201 | 12,299 | 123,702 375 208 62d. | 51d. 
1898 | 244 | 16,190 | 160,516 375 504 617d. | 594d. 
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„ sold for public lighting, &c. 

rere eveses ese eee 
UNITS SQLD PER 8 C.P. LAMP CAPACITY ............... 
Maximum yir BEND. ²˙·¹iꝛmͤͤ;ö;,ĩ1õĩ . = 
Number of 
re eee esse ss 80 
Connections to mains in 8-c.p. lamps ..................... 
CAPACITY OF PLANT IN 8-C.P. LAMPS 
CAPACITY OF PLANT IN KILOWATTS... 


„ „„ 


„„ 


eee 


% % „ „„ „„ „„ „„ „„ „ „„ „„ „„ „„ „„ 


„„ „ „ „ eee ee 


Loan (including Debenture charges) mse 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) 


PDR PROPER BEER BARRA SEO ee 


„ eee % „„ eed an 


Loan (including Debentures) 
REPAID (TOTAL) 
RESERVE OR SINKING FUND 


662 2 %%% „„ „ 


„„ „„ „% „ „% „% „ „% „% „% „ „„ „„ „ „ „„ 
——— RRR *nũ „„ „„ „„ 


„ „„ „„ „„ „„ e e 


„K 244% „„ 


REVENUE— 
eee eee eee dabat eee 
Revenue from supply 

" e. esse esse ss esse 
public lighting 
sale of lamps, &c. 


STR % % „„ „ „„ „ 
n „ „%% as e ntt hts... 


eee sede es sessel des ess b b x 
Generation of electrioit 
Fuel A inding o sime &c.) 
Oil, waste, water, store nere " 
Wages at station ; 
Repairs and maintenance at station 
Distribution of electricity 
—— 


32552„%ö4 h „„„„„„„„„„„„„ „„ „„ „ „ „ ee 


„„ „„ „ eee eee ee eee 


SPORE RRR meee eee eee 
eee eee | 
SCT meee eee eee 


ITI III 


CECE mee Oe 
S 3 32e'%. „„ „„ „„ „ „ „ „ „„ „ „ „ „ eee eee 


PT eT Ee eee „„ „ eee ee eee eee 


6 „ ROR EP POPPE ee 


eee Oe eee eee eee eee eee eee eee eee ton t 
Pee eee eee ee eee eee eee eee ee ee t 


POP PUPP 22 „„ „ „„ eee eee ey 


FINANCIAL RESULTS— 
WORKING PROFIT FOR YEAR .............. enn 
Sum carried to Depreciation Fund 
Sum carried to Reserve or Sinking Fund 


ee eee eee eee eee eee 


Net interest on loans (incl. Debenture charges) ... 


BALANCE FROM LAST ACCOUNT rr... 
BALANCE AVAILABLE FQR DISTRIBUTION, &c. 


(eae eT EERE RE RS ERR RRR R ER RRR ee 


Deficit . 
QRDINARY DIVIDEND PAID 


. „„„%„%„%„%„%„%„%„%„ „ „„ „„ „ „ 


PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 


Expenditure per kilowatt capacity z 
REVENUE PER KILOWATT CAPACITY 


Expenditure per 8-c. lamp capacity 
REVENUE PER 8-C.P. LAMP CAPACITY .................. 
REVENUE oy 8-C. ore CONNECTED 
Price charged for lighting, per unit. 
Price charged for power, per uni 
Price charged for public lighting 


RICHMOND (SURREY). —REMARKS—a 


eee „„ „„ teen „ 


„„ „„ „% „„„„% „66 


———ůũ5j1 eee „„ „ „4 „„ „„ „„ 


a Suspense account. 
d Allocated to reduction of suspense 


RICHMOND (SURREY). 


Richmond (Surrey) Electric Light and Power 
October, 1993. 
Continuous- current 5-wire battery system. 


Malcolm C. 


152,052 185,461 
138,916 166,087 
138,916 166,087 
nil nil 
2,071 1.862 
'6 18 
185 kilowatts 213 kilowatts 
nil nil 
167 215 
9,512 12,558 
9,070 9,070 
290 290 
Per kilow P 
Total — Capacity | Total 5 tags 
£75,000 | £259 £75,000 | £259 
50,000 173 50,000 172 
25,000 86 25,000 862 
46,080 159 50,580 174 
31,330 108 $1,330 108 
14,750 51:0 19,250 66:4 
28,920 997 24.420 842 
18,670 643 18,676 64:4 
nil — — — 
10,250 35°4 5,750 | 19:3 
1,2502 —4 32 - 800^ - 2°76 
500 173 800 2°76 
41,794 155 51.246 177 
10,454 36˙1 11.015 38:0 
14,188 48:9 18,785 61:8 
16,675 57˙5 20,221 69˙7 
3,479 | 12:0 1,226 4:23 
1286 | 4°44 - 666° l° 2:30 
Total. Per unit sold. Total. Per unit sold 
£4,469 772d. £5,101 7˙372d. 
3,929 | 679d. 4,699 6°790d, 
182 | 0314d. 224 0:5244d 
nil — nil — 
nil — nil — 
359 0˙52d. 178 0˙257d 
£2,235 3 86d. £2,229 3'222d. 
1,493 258d. 1,381 1:994d 
1,544 232d 1,286 I'858d, 
627 1:08d 693 1:0024. 
100 0:178d 62 0:0904. 
378 0°653d 365 0:5284. 
259 0:418d 166 0:2404. 
149 0*258d. 03 0:13?7d. 
114 | 01974. 64 | 00334. 
35 0:C61d. ó0 0:0434d. 
ni | — — ni — 
742 | 128d. 848 1 226d. 
nil — nil — 
366 | 0 632d. 387 0 550d. 
876? Ööd, 461 | 0'666d. 
116 0:20d. 255 0°337d. | 
39 0:067. 41 | 0:059d. 
74 0:1284d. 57 0:082d. 
108° 0:1874. 1307 0•188d. 
7 4 to mean 
Total. a erated Total. EUN exp'nded 
£2233 | 52% | £2872 | 5987 
300 0:70% 300 | 0625% 
2504 | 0:587 4504 0:937% 
6435 1:507, 897 18775 
34 | 0087 164 | 03427 
1,073 2:574 1,391 2907; 
Er uU m 47 z 
50% 437% 
£7. 14s. 2d. £7. 133. 10d 
£15. 8s. 0d. £17. 12s. 01 
Js. IId. As. 11d. 
9s. 101d 118. 34 
9s. 4d 8s. lid 
74. "d 
7a 6d 


b Include 


„ Flemyng. 


DEC. 31, 1897. 


s £: 20 for | 


auditing. c Includes £99 for insurance. 
account. é Over-expended. / Includes auditing £26, insurance £98, and law 
expenses £5. 


READING. —REMARKS—a “Includes £131 directors’ remuneration. 
£48 to auditing and £4) to insurance. 
current, main losses ete. 


to auditing. 


[Co. 


DEC, 31, 1898. 


1889. 


READING. 


Reading Electric Supply Company. 


Alternate-current transformer sub-stations. 
Arthur T. Cooper. 


DEC. 31, 1897, 


DEC. 31, 1898. 


138,947 174,816 
123,702 160,316 
123,702 160,316 
4,568 1,450¢ 
10:6 137 
208 kilowatts 304 kilowatts 
201 244 
12.299 16,190 
11.700 11.700 
375 375 
o Tota | Sapactty. | Total. "capacity. 
£75,000 | £200 | 275,000 | £220 
44,050 117 53,725 143 
23,730 65:5 37.144 99 
20,220 54:2 16,000 42-7" 
51,270 37856 | 101 
1,455 3:88 
54,188 144 
15,015 34-7 
22.400 59:7 
14.827 39:5 
3,947 10°5 
— 463" -123 
Total. Per unit sold. Total. Per unit sold. 
£3,197 6 20d. £4,121 6:170d. 
3,066 | 595d. $961 | 5930d. 
122 | 02374. 147 | 02204. 
9 | oor. 6 | 00094. 
= ey 7 | 0-010d. 
£2,787 541d. £2,629 3:936d. 
,009 3:90d. 2,023 3:027d. 
1,834 3-56d. 1,916 2-868d. 
890 1 59d. 866 1 296d. 
92 | 01794. 115 0 172d. 
822 159d. 815 1:220d. 
99 | 01924. 120 | 0:180d. 
179 0:340d. 107 0* IGOd. 
127 | 02464. 78 | 01174. 
48 | 00924. 99 | 0:434. 
778 1514. 606 0 907d. 
271 | 0526d. 287 | 0430d. 
507 0:98 44. 319 Od. 
2954 037d. 65 | 0-094. 
22 | 0-043a. 61 | 0091d. 
114 | 09214. 87 |- O'130d. 
146^ | 02824. 108e | 01694. 
to 
Total. cap. exp. ded Kotal: 3 
2410 10567 | £1,493 309% 
471 1214% 595 1237 
628 | 1625 851 | 1764 
76 0˙196% 765 1:587 
765 197% 715 | 148% 
y yA 63: %, 
£7. 8s. 10d. £7. Os, 2d. 
£8. 10s. 7d. £10. 19s. 10d. 
4s. 9d. 4s, 6d. 
53. bid. Ts. 01d. 
5s. 24d. 5s. 1 
6d. 6d. to 5d 
ad. 3d. 


d Over-expended. 


b Includes 


c This includes works lighting, magnetising 
e Includes £58 to insurauce and £47 


aaa) Google 
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THE HASTINGS BREAKDOWN. 


When the minimum cut-out fiasco occurred at Brighton in 
October last year, supply station engineers were surprised that 
a new cause of breakdown had been discovered so late in the 
history of electric lighting. Even Mr. Wricut, with all his 
experience in the science of continuous current generation and 
distribution, was nonplussed. The result of a long correspon- 
dence on the matter in our columns led to a certain distrust of 
a switchboard appliance which had for some time past been a 
particular feature in several of our best-designed supply 
stations. Although some consulting engineers continue to 
specify minimum cut-outs on their switchboards, one at least 
of the most eminent has ccased to do so; and even where 
this piece of apparatus is in evidence, a closer examination of 
springs and pins will often reveal that it is not employed in 
the precise way its designer intended. 

This autumn there has been a regulat epidemic of inter- 
ruptions of public supply. Most of them, it will have been 
seen from our reports, have been from apparent and easily 
avoidable causes. The irony of fate has now selected for 
the latest victim of a mysterious breakdown an engineer 
who was but a few months ago awarded a premium by 
the Institution of Electrical Engineers for his Paper on 
‘The Prevention of Interruptions to Electricity Supply.“ 
We do not think, however, that on this occasion the exact 
cause of the breakdowns, reported in another column, or 
the precise sequel of events, will long remain a mystery. 
Mr. Anprews, as the author of the Paper referred to 
above, should certainly be an expert in these matters, 
and, in addition, the design and modification of the 
switching gear at Hastings has for so long been his special 
hobby, that he must know intimately every detail of it and the 
exact situations of all its little weaknesses. From the precise 
particulars of the accident, furnished us by Mr. AwpnEws, 
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we may pick out the following as the most important points 
for consideration, premising that we share Mr. Anprews’ 
views to a certain extent only as to the most likely cause of 
this series of mishaps. The first accident on each night 
occurred at the moment when two concentric circuits of 
considerable capacity, but of different insulation resist- 
ances, were connected together. One of these circuits had 
several slight leakages on tle outer conductor and so was 
practically earthed. Now so long as the other circuit 
had a perfect insulation, the potential of the paralleled 
circuits would remain the same after the act of switching. 
But if the second circuit had the greater leakage from 
its inner conductor (a thing easily conceivable on an arc 
lighting circuit) the act of switching together would put 
an enormous strain on the insulation of both the circuits 
and the dynamos, and a failure in one or two places is therefore 
by no means to be wondered at. From a similar cause, cables 
on circuits which have constantly to be switched over from 
one alternator to another, have frequently been known to 
give trouble, while circuits, made of precisely similar cable but 
permanently paralleled on to the same network and same 'bus 
bars, have never failed. This, in fact, is one reason—although 
not the chief one—that the paralleling of alternators has met 
with so much favour. By having to switch his public lighting 
circuit on to a pair of live ‘bus bars, or from one pair to 
another, Mr. Anprews loses, at any rate, this advantage of 
parallel running, and he would be better advised if he 
employed the independent dynamo not only to run the 
arc lighting circuits up to pressure, but to run them all the 
evening. 

So far we have agreed with Mr. Anprews in his conjecture 
as to the prime cause of the breakdown, but we cannot adopt 
the suggestions he has put forward tentatively as to the sudden 
failure in excitation. Immediately after the second accident 
the entire supply failed, and when it was attempted to run 
the machines separately on the various circuits, it was found 
that the magnets were not excited. Mr. Axprews has made 
experiments subsequently, which tend to show that an 
interruption in the exciting circuit would not cause the 
ins'antaneous extinction of the lamps, but that they would 
continue to glow for several seconds. This may be so when 
the machine is only generating a small current; but would 
the conditions be the same with the machine heavily loaded ? 
We are inclined, in spite of Mr. Anprews’ reasoning, to 
attribute the loss of excitation to a discontinuity in the exciter 
circuit or that of its field magnets. Whether this was caused 
in some way by the other accident or whether it was merely 
an unfortunate coincidence we are unable to judge without a 
minute inspection on the spot. The moral, however, is 
obvious. Let each alternator have its own exciter. It is 
remarkable that in a station where special devices have been 
put in to prevent the failure of one alternator from deleteri- 
ously affecting the others or the general supply, the opposing 
principle of an exciter 'bus bar should have been admitted. 
From the quick way in which the sound machines were 
restored to their normal condition of running, and from Mr. 
ANDREWs’ silence as to the working of his ingenious automatic 
switching gear, we must assume that tlie latter acted as it should; 
but it is evident that something must still be altered in the 
switching arrangements at Hastings or in the method of using 
them, before they can again be held up as a model for other 
alternating current stations to copy. At all events, we do not 
think that the Hastings breakdown will rank in importance 
with that at Brighton a year ago, or that & discovery has been 
made of a hitherto hidden cause of danger to the continuity 
of supply. * 


THE CHEMICAL AND CONTACT THEORIES.* 


BY W. R. COOPER, M.A., B SC. 


Volta found that the muscular movements observed by 
Galvani were also produced on connecting two parts of the 
same muscle by an arc of two metals. He therefore came to 
the conclusion that a junction of dissimilar metals was 
necessary in such experiments, and that the force which gives 
rise to the observed phenomena, and to voltaic phenomena 
generaly, is due simply to the contact of the metals. 
According to the theory, the E.M.F. of a cell consisting of, 
say, zinc and platinum in dilute sulphuric acid, is due 
merely to the junction of zinc and platinum. In support 
of the contact theory, as it is called, Volta constructed a dry 
pile, which has already been described, and he also carried out 
a number of electrostatic experiments. 

One of the most important results obtained may be stated 
as follows :—If a condenser be made of two plates of different 
metals, such as zinc and copper, which are connected for an 
instant by a piece of zinc or copper rod (t.e., by one of these 
two metals), the condenser becomes charged. On separating 
the plates, the leaves of a gold leaf electroscope connected to 
one of them diverge, giving a measure of the charge and of 
the force giving rise to it. Dy observing the divergence, and 
by carrying out measurements with different metals, Volta 
found the contact force to be definite for any given couple, 
and he was able to place the metals in a series, such that any 
metal is electro-positive to all those following it in the series. 
Thus zinc is electro-positive to iron, and iron to copper. He 
also demonstrated the fact, known as Volta’s law, that if 
there are a series of contacts, the contact forces are additive. 
For example, indicating the contact force of a copper-zinc 
junction by Cu/Zn, then, in the case of iron, or any other 
metal, we have the relation 


Cu/Fe + Fe/Zn = Cu/Zn. 


This fact is illustrated in the adjoining diagrams. Fig. 1 
represents a condenser having copper and zinc plates, connected 
by zinc and copper strips. ‘The force is due to the junction of 


. C Zn 
C . 
Cc Zn l 
Cu 
= RON 


Fic. 2.— Contact Force. 


Fic. 1.—Contact Force. 


ihe latter. 
included in the circuit. 
contacts, thus 

Cu / Mi + M,/M, + M,/M, + M,/M, + M., / Zn. 
But, in accordance with Volta's law, this is simply equal to 
the contact Cu/Zn. In fact, in an open circuit, which the 
above is practically equivalent to, the force is due merely to 
the end metals, being independent of intermediate ones. 
If the circuit were closed we should have 


Cu/M, +M,/M,+M,/M,+M,/M,+M,/Zn + Zn/Cu, 
which reduces to 


In Fig. 2 a series of metals M,M,M,M, is also 
The force is now the sum of all the 


Cu/Zn + Zn/Cu. 

Assuming that the force from copper to zinc is equal, and 
opposite to that from zinc to copper, we have 

Cu/Zn = - An / Cu, 
or Cu / Zn + Zn/Cu - 0, 
i e , the total force in the closed circuit is zero. This is found 
experimentally to be true, provided the temperature of the 
circuit is uniform throughout. 


It must be remembered that the Law of the Conservation 
of Energy was not brought forward until long after the 


* From a book on Primary Batteries to be published shortly by the 
Electrician Printing and Publishing Co. All rights reserved. 
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beginning of the present century, and therefore the absurdity 
of supposing that the mere contact of two metals could give 
rise to a continuous flow of electricity was by no means self- 
evident. There was, on the other hand, a good deal of evidence 
in favour of such an idea. Even the phenomenon of electrolysis 
observed in fluid cells could, without much diffieulty, be 
regarded as an effect rather than the cause of the current, and 
thus, indirectly, as an effect due to the metallic junction. 
That chemical action invariably takes place in a voltaic 
circuit was very soon proved by the opponents of the Contact 
Theory, who therefore concluded that all the observed 
phenomena were due to chemical action, and that contact 
force was & negligible quantity, or non-existent. 

Let us now consider a little more carefully the nature of 
Volta’s contact force. Unfortunately, even after the lapse of 
a century, scientific opinion is still divided upon the question. 
This remark must, indeed, be extended to the whole theory of 
the voltaic cell, and, therefore, the reader should bear in mind 
that the opinions here expressed do not necessarily embody 
the only views that are of value; no theory at present put 
forward can be considered as more than a working hypothesis 
open to a good deal of adverse criticism. 

Lord Kelvin has given an elegant experimental proof of the 
existence of contact force. A light metallic electrified needle, 
A (see Fig. 8), is suspended by a wire over a metal disc, which 
is divided into two halves in contact with each other. When 
these are of the same metal, say copper, and are placed 
symmetrically with regard to the needle, the latter is not 
deflected, however highly it may be charged. But if one of 
the copper segments is replaced by one of zinc, a deflection 


Fic. 3. — Kelvin's Bimetallic 
Disc Experiment. 


Fic. 4. 


occurs. When the charge is positive, the needle deflects 
towards the copper; when it is negative, the deflection is 
towards the zinc, thus showing that the zinc is positive to 
the copper. In this experiment the needle should be main- 
tained at a high potential, which is most readily effected by 
connecting it to a highly charged Leyden jar. The metal 
segments may be connected by a wire, or they may be placed 
directly in contact, or even soldered together: the result is 
always the same. But if the segments are slightly separated, 
and are then connected by a drop of water instead of by a 
piece of wire, the needle is no longer deflected. This result 
has been taken to indicate that there is no contact force 
between metals and water, but later research has shown that 
a small contact force does exist. 

When speaking of contact E.M.F. it is well to remember 
that the effect is purely statical, and differs materially from 
an E.M.F. which gives rise to a continuous current. If a 
piece of copper Cu (Fig. 4) is joined metallically to a piece 
of zinc Zn, the latter is charged positively and the former 
negatively on account of the contact E. M. F. But no current 
flows on completing the circuit, however that may be done, 
because an equal and opposite contact E. M. F. is introduced 
by so doing. The zinc still remains positive and the copper 
negative, as indicated in the figure. It will, therefore, readily 
be seen that all measurements of contact force must be of a 
statical kind, involving the use of & condenser or some 
equivalent arrangement. 

Now let us consider more particularly the measurement 
of contact force. Kohlrausch, who carried out a large 
number of such measurements, made use of an air 


condenser, having its plates of the metals whose contact 
force was to be measured. An insulated plate of platinum, 
for example, is supported opposite and parallel to an 
insulated plate of zinc, the distance between them being 
comparatively small. The plates are connected for an 
instant by means of a wire of any convenient metal. Let 
Pt, Zn in Fig. 5 be the plates and Cu the connecting wire. 
Then the contact force acting is :—Zn/Cu+Cu/Pt = Zn/Pt, 
which is what we wish to measure. The plates become 
charged, by reason of the contact force, with a certain 
quantity of electricity, and, therefore, when the connection 
is broken, the plates remain at different potentials. The 
object in view is to obtain a measure of this potential 
difference. If the two plates are connected to the terminals 
of an electronometer the latter also becomes charged. 
Now the quantity of electricity on the plates of a con- 
denser is equal to the product of the capacity into the 
potential difference, or in the form of an equation Q- KV. 
lf Q is constant, as in the present instance, V must vary 
inversely as K. By the introduction of the electrometer, the 
capacity of the system is increased. Consequently, the 
potential difference is decreased, and the deflection on the 
instrument may be too small to be of any value. But if the 
platinum and zinc plates are separated, the capacity is much 
diminished, and thus the potential difference, at the terminals 
of the electrometer, is increased sufficiently to give a much 
larger deflection than would otherwise result. 

The deflection thus obtained is a measure of the so-called 
contact force. If a plate of copper is substituted for the platinum 
of the same size and precisely equivalent operations are carried 


0 
* 
Hill] 


— — 
Daniell Cell 


Fic. 5.— Charging of a Condenser 


by Contact Force. Fic. 6. 


out with the copper-zinc condenser, as are described above for 
platinum and zinc, a different deflection is observed on the 
electrometer, giving a measure of the contact force Zn Cu. 
The actual value, in volts, of the electrometer reading may be 
found by making both plates of the condenser of the same 
metal, and charging them to & known difference of potential 
by means of a Daniell or other suitable cell, and observing 
the deflection upon separating the plates as before. In 
this way, contact force between different pairs of metals 
may not only be compared, but their actual value may b? 
determined. It is here assumed that the capacity of the 
condenser is the same in all measurements. This condition, 
however, is not easy to fulfil accurately. By the substitution 
of one metal for another it may happen, for example, that the 
distance between the plates does not remain quite the saine, 
or, perhaps, the area is somewhat different. To avoid errors 
of this kind Kohlrausch introduced a Daniell cell into the 
circuit used for connecting the condenser plates, by which 
means the value of the contact force is obtainable in terms of 
the E M.F. of this cell as follows :— 

Let a be the detlection of the electrometer when a simple 
wire is use to connect the plates, as already described. Since 
a is proportional to the charge, and thus to the contact force 
giving rise to it, we may write 

Zn/Pt = ka 
where k is a constant. Now include a Daniell cell, whose 
E.M.F. is E, in the connecting wire, as shown in Fig. 6. lt 


must be remembered, in estimating the contact forces here in 
action, that the contact at A, of the zinc plate of the Daniell 
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with the copper wire, must be included in the cell, because | 


the E.M.F., E, necessarily includes this contact. In fact, the 
cell, to be complete, must have both poles terminating with 
the same metal, say copper; this is not actually the case in 
practice, but the closing of the circuit by any metal is equiva- 
lent to it. Thus the total E. M. F. is given by 

Zn/Cu +E 4- Cu/Pt 

= ZnjPt +E, 

and, if 8 is the deflection observed, we have 

Zn/Pt + E- kp. 

The value of Zn/Pt is now obtainable in terms of the E. M. F. 
of the Daniell by eliminating k. Thus, by substituting in 
equation (2) the value for k given by equation (I), we have 

zn / Pt Y E - Zn Pr”, 
a 
Therefore, 


In this way the value of a contact force is obtained in terms 
of a known E.M.F. A direct comparison between contact 
forces is avoided, and it is only necessary to maintain the 
capacity constant during measurements of any given pair of 
metals, which is comparatively easy, Whether an alteration 
is introduced in the capacity, on changing from one metal to 
another, is immaterial, so long as the contact force to be 
measured is referred in every case to the Daniell cell. 

Lord Kelvin, in measuring contact force, employed a null 
method, which will be understood on referring to Fig. 7. 
The two plates under observation, which are represented by 
Zn and Cu, are placed at a small distance apart and are 


I 
` B 
Fic. 7, — Kelvin's Null Method of Measuring Contact Force. 


connected to a quadrant electrometer Ej. If they are metalli- 
cally connected they become charged by the contact force, and 
if they are separated, after this connection is broken, a deflection 
of the electrometer results. But if the charge upon the plates 
could be exactly neutralised by an E. M. F. equal and opposite 
to the contact force, no deflection would occur. This can be 
readily effected by the arrangement indicated in the figure. 
Current from a battery B flows through a resistance RR’, 
along which a sliding contact S can be placed in any desired 
position. Thus the potential difference between S and R 
can be varied. If then contact be made at P, there is & 
closed circuit between the plates, and this circuit can be 
made to include a potential difference, acting in opposition 
to the contact force, and tending to neutralise the charge 
upon the plates. When the slider is adjusted so that the 
charge is neutralised, i.e., so that no deflection occurs on 
separating the plates, then the potential difference between 
S and R’ is equal to the contact force. 

Hankel, Pellat, Brown, Pfaff, Von Zahn and many others 
have carried out measurements upon contact force. The most 
complete experiments were made by Ayrton and Perry,* the 
principle of whose method we will briefly describe. Referring 
to Fig. 8 A and B are two plates of the metals under 
observation, metallically connected; C, D are two brass gilt 
plates connected to the terminals of a quadrant electrometer :_ 
they are parallel to A, B, and at a definite distance from them. 


* Proc, Royal Soc., Vol. XXVII., p. 197, and Phil. Trans., 1880, Part L, 
p. 15. 


A, B, by reason of the contact force between them, are 
charged—one positively and ‘the other negatively. There 
will, therefore, be charges induced upon C and D. The latter 
are at first metallically connected together and earthed. In 
this way the free charges are removed (the plates C, D being 
of the same metal), and a zero reading of the electrometer is 
taken, after which these plates are insulated from each other 
and from earth, but remain connected to the electrometer. 
A and B are now interchanged, A being placed below D and 
D below C, the distances being precisely tho same as before. 
The deflection of the electrometer, when this is done, is a 
measure of the contact force. Although the principle of the 
method is simple, the actual apparatus is intricate and requires 
careful adjustment. 

Contact forces also exist between metals and liquids, and 
between different liquids. These can all be measured by the 
method of Ayrton and Perry. For this purpose the liquid 
under observation is held in a basin and the surface is 
brought into the position A in Fig. 8. If the contact force 


LM 


Fic. 8.—Ayrton and Perry's Method of Measuring Contact Force. 


to be measured is between this liquid and & metal, the latter 
is placed, as before, at D, contact being made by a strip of 
the same metal attached to the plate and dipping into the 
liquid. The contact force between two liquids may be 
measured by having one at A and the other at D. In that 
case contact is made by means of a syphon tube closed rt 
each end by à membrane and filled with one of the solutions ; 
this tube is allowed to dip into the two basins. 

With regard to metal-liquid and liquid-liquid junctions, 
it is found that the apparent contact forces do not often obcy 
Volta’s law. This not altogether surprising. When two 
metals are placed in contact no chemical reaction as a rule 
takes place; or, if there is a reaction, it is generally far too 
minute (with the exception of mercury) to be observed, unless 
it be allowed to continue for weeks. But when a metal is 
immersed in a liquid, chemical change of an electrolytic nature 
may take place with comparative ease, and thus it is not 
surprising that the E.M.F. in a closed circuit, such as zinc/ 
neutral potassium chloride/mercury/zinc, i8 not zero. 


Liquid Junctions, 


In the same way, changes may take place at liquid 
junctions owing to chemical reactions and to diffusion. To 
prove the failure of Volta’s law in the case of liquid junctions, 
Fechner“ dipped identical metal plates M, M (Fig. 9) into two 
vessels containing the same liquid, L. These vessels he 
placed in communication, by means of moist cotton wicks, 
with two others containing different liquids, L,, L,. If Volta’s 
law applies to the liquid junctions, there should be no current 
upon: closing the circuit, because the metal/liquid junctions 
are equal and opposite. The condition that no current should 
flow is, in fact, 

M LTL/LI T L/ Lz ＋ L/ LL /M = O; 

L, LI + LI / L + L/ L= 0. 
Experiment shows that a current does flow in such a case, 
and, therefore, it is said that Volta’s law is not obeyed. But 
such junctions cannot be looked upon as equivalent to those 
between metals. Diffusion is taking place at each junction, 
and a number of diffusion cells are really formed, as will be 
described in Chapter VI., and thus the resultant E. M. F. cannot 
be zero. 


or 


* Pogg. Ann., 48, pp. 1 and 125, 1839. 
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. We have so far tacitly assumed that contact forces do not 
exist between gases and metals or liquids. Unfortunately, 
their existence has not been proved, but that is no reason for 
entirely disregarding them. In measuring the contact force of 
copper to zinc, for example, what we really determine is the 
sum air/copper + copper/zinc + zinc/air, 
and this we generally term simply the contact force Cu/Zn. 
This in no way affects the additive nature of these forces. In the 
case of a platinum copper contact, for example, we have 

air/platinum + platinum/copper + copper/air, 
and if this be added to the above expression for a copper/zinc 
contact we have 

air; Pt + Pt / Cu + Cu; Zn + Zn/air - air/Pt + Pt;Zn+ Zn/air, 
the other terms cancelling. This expression is what is 
regarded as Pt/Zn. 

The question as to whether gas effects really exist caunot be 
decided by measurements in vacuo or in different gases, 
because any variations so obtained in the E.M.F. may be 
equally accounted for by supposing that & change occurs in 
the contact force of the two metals themselves. 


(To be concluded.) 


CURIOUS BREAKDOWN AT HASTINGS. 


A series of unfortunate accidents occurred in connection 
with the electricity supply at Hastings last week. On 
Thursday, at 5:50 p.m., when the lamps on the sea front 
were switched on, one of the Mordey alternators sparked to 
the pole pieces, and at the same time two short circuits 
occurred on the mains. One of these faults was on one of 
the two circuits feeding every second lamp on the sea front, 
and the other fault was on a 7/20 concentric high-pressure 
service cable to a house transformer. The disabled alternator 
(called No. 2 for reference) was immediately switched off, and 
the fault on the transformer service cable burnt itself out; 
but it was necessary to disconnect the sea front circuit in 
order to localise the fault there. The faulty section was 
found and disconnected, and on the following day both the 
cables referred to were repaired, tested, and found satisfactory. 

An examination of the coil that had sparked to the pole 
pieces proved that it was one which had been slightly damaged 
about 12 months before. It was, therefore, concluded that 
the failure of this coil was the prime cause of the other two 
breakdowns, and no further trouble was anticipated. On the 
following night, however, a similar occurrence took place with 
another alternator (No. 3). As soon as the front line circuits 
were switched on, this other alternator sparked to the pole 
pieces. Almost immediately after, a connection to No. 2 
alternator (the machine which had given trouble on the pre- 
vious evening) sparked to a flexible lamp wire on the works 
lighting transformer, and another short circuit took place on 
the outside arc lamp circuit. Simultaneously with the sparking 
of the works lighting circuit all the lights in the town suddenly 
went out, and the works also were left in darkness. The 
engines immediately raced, particularly one whose governor 
had been disconnected for repairs, but fortunately the 
promptitude of the driver in turning off steam at the stop- 
valve averted a flywheel disaster similar to the recent Man- 
chester one. The alternators running at the time were 
switched out of parallel, and an attempt was made to run 
them on separate circuits; but finding the generators would 
not excite, it was concluded that the exciter had broken 
down. The field ’bus-bars were then switched on to the 
spare exciter, and everything was again restored, we are 
informed, within three minutes of the breakdown. The exciter 
which would not excite was then overhauled, and as no 
fault could be found upon it, it was entirely disconnected 
from the switchboard, and connected up with temporary 
wires and switching arrangement to the field of the spare 
alternator. These arrangements had barely been connected 
beforo they were called into requisition by the failure of a coil 
on No. 8 alternator, which had apparently been damaged by 
the sparking earlier in the evening. The machine was 


immediately switched out; and the whole load of 123 
amperes successfully borne, with a pressure 20 per cent. too 
low, by the remaining 50 ampere machine until the spare 
machine could be paralleled to it, i. e., for about three minutes, 
For the remainder of the evening all went well. 

The fault on the sea front was located and found to be the 
temporary joint that had been made on the previous evening. 
This was again repaired on Saturday, and when tested proved 
satisfactory; but on Saturday night the same section of the 
main broke down at about 100 yards from this repair. On 
this night, however, the precaution had been taken of isolating 
the public from the private lighting circuits, and the trouble 
was confined to the circuit on which every second lamp west 
of Warrior-square was connected. 

Mr. Andrews, the borough electrical engineer, has been 
endeavouring to ascertain the real order in which the mishaps 
occurred, to enable him to discover the root of the troubles. 
It should be explained that it was customary during the last 
few months to run the public lamps up on a separate machine, 
and then, when they were running satisfactorily, to switch these 
machines in parallel with the alternators on the private 
lighting circuits. The object of this has been to prevent the 
fluctuation of the private lamps which formerly occurred when 
the public lamps were switched directly on to the'bus bars. The 
present switch arrangements are single-pole. The outer 
conductor was at one time earthed, but, owing to there being 
so many small high-pressure services to feed the house trans- 
formers connected to the mains, it had been found impossible 
to get the system entirely free from small earth leakages. 
These leakages affected the local telephone service to such an 
extent that the earth connection had to be disconnected. 
Owing to the capacity of the cables, however, the potential of the 
outers was practically zero, although they were actually earthed. 
Mr. Andrews is of opinion that it might happen that on some 
point of the public lighting circuits there was an intermittent 
leakage to earth from the inner conductor. He has not found 
this point, however. He expects it was in a transformer. 
When the arc circuits were being run on separate machines 
they were connected to the private lighting ’bus bars by their 
outer conductors only, prior to connecting them in parallel, 
by the switches on the inners. When in this intermediate 
position, Mr. Audrews thinks that the intermittent fault must 
have occurred, putting the inner to earth. As the potential 
between the inner and the outer was 2,000 volts, the outer 
being insulated would assume a potential of 2,000 volts above 
the earth, but the inner potential of the private lighting 
circuits was already 2,000 above the outers, and therefore the 
potential and the private lighting inners would now rise to 
4,000 volts above the earth. This would, of course, be 
greater than they were designed to stand, and cause them 
to break down at their weakest points. The weakest point 
proved in one case to be the works lighting circuit. 

Mr. Andrews explains the matter so far, but he has been un- 
able to trace the cause of the occurrence further. From results 
obtained, he says, it appears that by some means the high 
pressure alternating current got into the exciter circuit and so 
demagnetised the whole of the fields; but he has been unable 
to trace any signs of leakage either between the field circuits 
and the main circuits, or between the field and works lighting 
circuit. The insulation resistance in both of the above cases 
he finds to be practically infinity. Mr. Andrews is convinced 
that the failure was not caused by the opening of the shunt 
circuit of the exciter, although he at first thought this might 
be the case. The interruption of the lights was observed to 
be sharp and instantaneous, as if they had been switched off, 
whereas he had since ascertained by experiment that, when 
the shunt circuit is broken, the light did not entirely die out 
for 10 seconds. On the other hand, his experiments have 
been unable to show that if the alternating current could be 
proved to have got into the field circuit it would have demag- 
netised the fields completely and instantaneously. He has 
endeavoured to clear up this point by short-circuiting across 
the exciter an alternator running considerably below normal 
speed, but the demagnetising effect was practically nil. 


Further reference to this matter will be found in our leading 
article. 
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MUNICIPAL OWNERSHIP IN THE UNITED STATES. 


At the convention of the League of American Municipalities, held 
at Syracuse, New York, from September 19th to 22nd, the question 
of municipal ownership was discussed up and down. In the United 
States, municipal trading has not developed by any means to the 
same extent as in England, and the cases in which it has been 
adopted have for the most part proved lamentable failures. 

The discussion on the subject was introduced by a Paper read by 
the Hon. Robert P. Porter, entitled“ Vested Wrongs.” Mr. Porter’s 
atudy of the subject dates back some 25 years—to the time when he 
was called upon by the United States Government to pre- 
pare a report on the wealth, debt and taxation of cities 
and towns. In his present Paper Mr. Porter said that merely 
to municipalise the electric railways and gas plants would 
increase municipal indebtedness from its present figure of 
8 500,000, 000 to $3,400,000,000. Referring to the recent dispute 
between the London County Council and their tramway employés, 
he said that in America such a question would have become political, 
and the men would have got increased wages, the political party the 
votes, and the pel he the bill of expenses. He was of opinion that 
municipal ownership in England, and to a lesser extent on the Conti- 
nent, had retarded the extension of trainways, while in America the 
reverse had been the case. In America, instead of petty railway budgets 
showing so much profit to the municipality, they could point to largely 
increased real estate values and milone added to the tax rolls, in a 
large measure the result of tramway extension. In the matter of 
fares also the American tramways compared favourably with systems 
abroad. In the last part of his Paper Mr. Porter quoted from a recent 
report made by a committee of the New York Legislature, which 
concluded with the statement that, as an abstract proposition, no 
government, either national, state or municipal, should embark in a 
business that could be as well conducted by private enterprise, and 
that the reverse of this proposition, carried out to a logical conclu- 
sion, would put all businesa enterprise under governmental control 
and management, and leave to no citizen any hope, ambition or 
aspiration beyond that of seeking a position which allorded but a 
meagre existence. 

The next Paper was read by Mr. Allen R. Foote. The Paper was 
entitled “Public Ownership v. Regulating Natural Monopolies.” 
The author advocated the latter. The regulation he proposes consists, 
amongst other things, of profit-sharing with employés, the imposition 
of a legal limit to the selling price, prices to be determined for 
periods of five years, and that the municipality should have the 
option of p at the end of each period of five years for the full 
amount of the investment. 

An offer was then made by Mr. H. L. Doherty on the part of the 
National Electric Light Association to bear half the total expense (to 
the maximum extent of 2,5001ols ) of employing a competent expert 
to examine as many municipal electric light planta as that sum would 
permit. The League, however, in accepting this offer made a condition 
that the investigations should also be extended to private companies 

iving a public supply, and, owing to the state of the finances of the 

eague, 1t could only accept the offer conditionally on its being able 
to raise the money by special donations from members, The detailed 
particulars, which the League want, of the costs of running plants 
of private companies, are most difficult to obtain in the United States 
and the offer of the National Electric Light Association will possibly 
fall through. 

Mr. M. J. Francisco, of Vermont, in his Paper on “ Fallacies of 
Municipal Ownership,” referred principally to the unreliability of 
statistics obtained with regard to the working of municipal plants. 
He instanced the case of Chicago, where the cost of 2,000 c.p. arc 
lamps was reported to be 369.35 per year, but after a careful examin- 
ation of the accounts he discovered that the actual cost was $165 per 
year. 

In Swanton (Vermont) the total cost per arc’ was reported at 
26°59 per year, while actually taking all necessary items into 
onsideration it should have been $145.44. In Detroit, a private 
ompany offered to make a contract for ten years at an average price 

of $102.50 per lamp per year. This offer was refused, and a 
municipal plant was installed. The operating expenses of this were 
returned at $64 for the year 1897, and $52 in 1898, per lamp per 
year, but, Mr. Francisco said, the actual costs to the city were, in 
reality, $126 and $120. 

The speakers in favour of municipal ownership used for the most 
part the eame à prior? arguments which have always been brought 
forward, and a few instanced the cases of successful municipal trading 
in England, notably in Glasgow. Mayor J. R. Robinson, of Colorado 
Springs, introduced a new pun of view, however. He argued that 
municipal ownership would reduce the corruption of municipal 
government, for the most prolific cause of the latter was the greed 
for franchises for public monoplies on the part of private capital. 

Mayor John MacVickar, of Des Moines (Iowa), seemed to support 
this view. Instead, however, of defending municipalities from the 


charge of corruption he merely levelled a fu quoque at the other side. 
Where there was a bribe-taker there was always a bribe-giver, and 
the principal bribe-giver was not the advocate of municipal owner- 
ship, but the representative of private capital. In Des Moines he 
sail that there is a regular corruption fund during the municipal 
elections, He criticised Mr. Foote's proposition to regulate the prices 
charged and profits made, and prided himself that at Des Moines 
he had secured from a gas company a reduction from $1.75 to 81.30 

er thousand cubic feet after the Company had proved to the satis- 
action of the Courts that gas could not be manufactured in that city 
for less than $1.75 per thousand. He had also been successful in 
beating down the price of arc lighting charged by a company from 
$126 to 60 or $65 per annum. 

Mayor L. G. Pierce, of Marshalltown (Iowa) gave an account of 
the municipal ownership in his city of 19,000 inhabitants. "There 
the total municipal debt is $71,000, while he said the two municipal 
plants (gas and water) could be sold at 24 hours’ notice for over 
$300,000. He asserted that 109 arc lamps were operated 
for $2,367 annually, and adding 10 per cent. of $16,000, which 
represented “the entire cost of the plant," he arrived at $36 
per p er annum. In reply to a question, however, he 
explained that in estimating the cost of electric lighting no 
allowance was made for buildings or boilers as these were shared 
with the water works. Two months’ coal bill each year only was 
charged to the electric light plant. The charge for salaries was 
only $75 per year, which represented the increase in wages of 
three men, who had hitherto operated the water plant, and had now 
to attend the electric lighting machinery in addition. 

Another example of municipal trading in America, recently pub- 
lished, is the case of Negaunee (Michigan). Mr. R. E. Richardson, 
who had been called in to examine the costs incurred by the 
municipal electric lighting plant, found that the water account had 
been loaded with charges properly belonging to the electric lighting 
account. Inthe year 1897-98 the operating expenses of the water 
plant were $4,497, with earnings of $7,392, giving a balance of 
$2,895. Inthe following year the operating expenses rose to $5,885, 
and the income only to $6,970, diminishing the year's balance to 
$1,085. "The cost of the electric lighting plant was entered in the 
books at $11,693, whereas Mr. Richardson found that actually 
$15,356 were spent on it. During the year the protit and loss 
balance showed a profit of $732 in an expenditure of $3,919, but, 
according to Mr. Richardson’s showing, that the actual balance should 
have been a deficit of $1,266. 


THE B.A. SMALL SCREW GAUGE.* 


In the year 1882 a Committee of this section was appointed to 
determine a gauge for the manufacture of the various small screws 
used in telegraphic and electrical apparatus, in clockwork, and for 
other analogous purposes. This Committee reported to the section 
in the succeeding years 1883, 1884, and proposed that a certain 
system of screw-threads, since known as the British Association 
screw-threads, should be recommended for adoption by users of small 
screws in this country. The system is identical except in one small 
p with that used in Switzerland and associated with the name of 

rof. M. Thury. The series consists of 26 threads, numbered 0-25, 
having diameters from 6mm. down to 0:25mm., and is so closely 
graduated that only in exceptional cases can any size be required 
intermediate between two of the set. The form of the thread has 
proved to be well adapted for practical purposes, and screwa made 
on this system have come into extensive use among English manu- 
facturers of small mechanical apparatus. It has been adopted by 
several Government Departments, who have imposed its use upon 
their contractors. 

In the year 1895 representations were made to the section, and 
some correspondents of the technical Papers urged that the value of 
this system was prejudiced bv the fact that purchasers of British 
Association screws and screwing tools could not rely on obtaining 
from. manufacturers goods which were interchangeable with one 
another. This raised at once a question which had not been closely 
considered by the 1882 Committee—viz., the mode of determining 
whether any given screw of a particular number is or is not a fair 
representation of the form laid down by the British Association 
specification. The present Committee were appointed at the Ipswich 
meeting to deal with this point, and, with some additional members, 
have sat at intervals up to the present time. 


* Report of the Committee of Section G of the British Association, 
consisting of Sir W. H. Preece (Chairman), Lord Kelvin, Sir F. T. Bramwell, 
Sir H. Trueman Wood, Major-Gen. Webber, Col. Watkin, Messrs. Conrad 
W. Cooke, R. E. B. Crompton, A. Stroh, A. Le Neve Foster, C. J. Hewitt, 
G. K. B. Elphinstoue, T. Buckney, E. Rigg, C. V. Boys, and W. A. Price 
(Secretary), appointed to consider means by which practical effect can be 
given to the introduction of the screw gauge proposed by the Association. 
in 1884. 
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In 1896 an interim report was presented to the section at the 
Liverpool meeting, in which the problem of the mode of gauging 
small screws was discussed at length. "The principal conclusion 
reached at that time was that, as no means exist of examining a nut 
or female screw, the efforts of the Committee should be directed to 
obtaining accurate plug or male screws for use as gauges, and combs 
or chasers. 

During the three years that have elapsed since this report was 
made, the Committee have been in communication with different 
firms, and principally with the Pratt and Whitney Co., of Hartford, 


Fia. 1.— Reproduction of three photographs, referred to in Colonel 
Watkin's Report, superimposed on one another. 


U.S.A., a firm enjoying the very highest reputation for work of the 
kind the Committee desired to secure. Finding that this firm were 
prepared to undertake the production of gauges and tools for the 
British Association screw-theads on the same lines as they have 
adopted with the American and Whitworth threads, the Committee 
have been satisfied to leave the matter in the hands of the Company 
till they should ascertain whether they could produce the desired 
result, and have given them all the information, specifications, &c.,that 
were possible. Within the last two months the Pratt and Whitney 


T 18 
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Fic. 2. — British Association Screw Threads. 


Co. have submitted to the Committee specimens in hard steel of 
male and female gauge pieces of threads Nos. 3,7 and 13. The 
three male screws of these sets have been photographed by Col. 
Watkin on a large scale, and have been measured by Mr. H. J. 
Chaney, Superintendent of the Standards Department of the Board 
of Trade. Their two reports are printed below. 

The Committee believe these gauges to be sufliciently accurate for 
inei requirements. The material of which they are made— 


ardened steel—should enable them to stand much use without ! 


wuy. Their finish and general workmanship are exceedingly 
ood. 
» The Committee, through their secretary, have expressed to the 
Pratt and Whitney Co. their satisfaction with the progress made 
with these gauges, and have been informed in reply that a higher 
degree of accuracy may be expected in the future. "They are still in 
correspondence respecting the specifications of limits of error and 
other details concerning their production on the commercial scale. 
The manufacture and sale of these gauges by the Pratt and Whitney 
Co. appear to realise the object set before themselves by the 
Committee, viz. to assist the extension of the use of the British 
Association svatem of screw-threads bv making generally available 
accurate means for their verification. 

While recognising the excellence of the form of the British Asso- 
ciation serew-thread for mechanical purposes, the Committee feel 
strongly that the difficulty of producing the form to the degree of 
accuracy desirable for the best class of work, and 3 for gauge 
pieces, is a serious drawback to its value. Col. Watkin's photograp 
show very clearly that the best appliances in the most experienced 
hands that the Committee could find have failed to produce even 
single specimens of first-rate accuracy. The letters addressed to the 
secretary of the Committee by Mr. George M. Bond, manager of the 
standards and gauge department of the Pratt and Whitney Co., 
as well as the high reputation of his firm, leave no room for doubt 
that very great care has been taken to secure accuracy in these 
specimens. A considerable number of gauges made by English firms 
of good standing have been examined by the Committee, and have 
in every case shown errors of the same character as, though usually 
to a much greater degree than, the specimens submitted by the 
American firm. 

From several sources, and especially in Mr. Bond's lettera, it has 
been urged on the Committee that, although the difficulties of 
constructing these gauges of a very high degree of accuracy are 
practically insuperable, screw-threads of a flat-ended form can be 
produced with great exactness. A photograph taken by Col. 
Watkin of a fine screw taken from an instrument made by Messrs. 
Brown and Sharpe shows that this is certainly the case. 

The American, or flat-ended, form of thread appears to he rapidly 
establishing itself in France and Germany, judging from the reports 
we have received of the French and Zurich Conferences, and we 
understand that it is entirely employed by the French Admiralty 
and by several of the French railway companies. These reports 
refer, it is true, to screws of larger sizes than are included in the 
range of the British Association and Prof. Thury’s systems. The 
conclusions of the recent Conference at Zurich, which adopted the 
flat-ended thread, were expressly limited to screws of more than 
6mm. diameter, the extreme upper limit of our system. But so far 
as the easy production of accurate form is concerned, arguments 
which apply to large screws apply with greater force to small screws; 
while a form which is sültabls for all screws above 6mm. cannot 
be wholly unsuitable for screws below that limit. The Committee, 
moreover, were informed by one of their number that he has used 
screws of the American form in sizes corresponding with some of the 
smaller numbers of the British Association series, and has found them 
perfectly satisfactory. 

Current conceptions of the possible and desirable limits of accuracy 
in mechanical construction are rapidly advancing, and while we 
recognise the value of the work of the Committee of 1882 in estab- 
lishing a generally accepted thread, we are dissatisfied with a 
standard form for a piece so important as a screw which is open to 
the serious objection referred to above. 

We recommend that this Committee shall be reappointed for the 

urpose of considering whether the British Association form of thread 
or small screws should be modified, and, if so, in what direction. 


APPENDIX I.—Report by Col. Watkin, R. A., C.B. 


The Wilderness, Woolwich, July 11, 1899. 
The Secretary British Association Screw Gauge Committee. 


I have now taken photographs of the screws sent by the Pratt and 
Whitney Co. for the Committee, prints of which I enclose. 

I find the general forms of these screws are better than those we 
have obtained heretofore, which is satisfactory, taking into considera- 
tion the fact that they are constructed of hard steel. 

As in former cases, the larger sizes conform more nearly to the 
British Association pattern thread, the rounding in the smaller sizes 
being not quite so satisfactory. 

The angle of the thread in the two large sizes is about 49deg., but 
considerably more in the No. 13 size. 

As regards linear dimensions, all the screws are nearly perfect, 
as will be seen by the measurements given on the back of the 
photographs. 

The diagonal scale accompanying the photographs was constructed 
from the scale photographed at the same time as the screws. 

The gauges may, I think, be accepted as sufficiently correct for all 
practical purposes as standard gauges for British Association pattern 
screws. (Signed) W. WATKIN. 
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APPENDIX IL— Report from Mr. II. J. Chaney, Superintendent of the 
Standards Department of the Board of Trade. 


Standards Department, Board of Trade, July 10, 1899. 


My Dear Sir: I have now the pleasure to enclose, for the 
information of Sir William Preece, a statement showing the external 
dimensions of the three male screws which you forwarded to me on 
Thursday last, and which have been returned to-day by registered 
post. The dimensions were determined by contact comparisons 
(made by independent observers) of the screws with Board of Trade 
standard cylindrical gauges, plane gauges, and wire gauges ; and in 
the case of the smallest screw (C) by microscopic comparison with a 
linear standard. 

Had time allowed, a more exhaustive examination of the three 
screws might have been made ; but the present comparison may, I 
suggest, be relied on to + 0'000lin. The dimensions given in the 
enclosed paper (4:1023mm., 0:16151in., &c.), are in each case the 
mean external diameter of the whole length of the screw, and show 
that although A and C have perhaps appreciable errors, the required 
dimensions have generally been closely followed by Mr. Bond. The 
screw-threads are, in fact, in our opinion, of excellent workmanship ; 
but it is doubtful whether the screws are always perfectly cylindrical. 
For instance, the mean external diameter of the last eight threads 
of screw C (or the point of the screw) is 0°008mm. greater than 
the external diameter of the 15 middle threads of C. The 
external diameter of the last seven threads (shoulder of the screw) 
of C agree in measurement with the diameter of the point of the 
screw. 

I should much like to see a copy of Col. Watkin's photographs. — 
Y ours faithfully, (Signed) H. J. CHANEY, 

W. A. Price, Esq. 

DIMENSIONS SPECIFIED. 


— 41 mm. = 0˙1614lin. 
" ppm 3'224 „ =0°12693in. 
G 25 „ =0°09842in. 
--— 1:924 „ =0°07575in. 
1 12 „ =0°04724in. 
. 0:9 


„ =0°03543in. 


| Value in Millimetres. — | Value in Inches. 


Screws Du DR esr ee 
ORUM Nom. Observ'd. Difference. | Nominal. Observed. Difference. 
Nm — [41 | 41023 | 400025 | 016142 | 016151  --0:00009 
3 3.224 32304 | +0:0064 | 012693 | 012718 | +0-00025 
íB ..|25 | 25048 | +0:0048 | 009845 | 009862  -0"00019 
f 1924) 19975 | 00035 | 0:07575 | 007588 | +0:00013 
„ 12015 100015 | 004724 004750 +0-00006 
Tae 09 | 0:9048 | +00048 | 003543 | 0:03562 | +0-00019 
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HEAT OF COMBINATION OF METALS IN THE 
FORMATION OF ALLOYS.* 


At last year's meeting, at Dristol, Dr. Galt submitted to Section A 
an account! of some experiments which had been made on the heat 
of combination of zinc and copper. The Association then granted 
£20 for the continuance of the experiments, and the work is now 
completed. The Committee appointed now submit the following 
report :— 

l Saaie 29 different alloys of zinc and copper, whose oom- 
position varied from 5 to 90 per cent. of copper, were made for this 
investigation from practically pure metals, and their analyses deter- 
mined by Messrs. Johnson, Mathey and Co, London. The first set 
of five, numbered A, B, C, D, E, was sent on March 16, 1898 ; the 
second set, of seven, numbered 1-7, on Dec. I, 1898, and the third and 
final set of ten, numbered L-V, on March 8, 1899. With these alloys 
and with the corresponding mixtures of the metals, all in fine filings, 
the experiments were carried out. The procedure adopted was 
exactly similar to that described in detail in last year’s Paper, and 
each experiment was repeated from three to six times, until consistent 
results for the heat of solution in each case were obtained, and the 
mean of these was taken. The heat of solution of zinc alone and of 
copper alone was also ascertained in a similar manner. "The total 
weight of the whole apparatus (excluding acid and metallie filings) 
was 42 grammes, and its water equivalent was found to be 
5°7 grammes. The specific heat of the nitric acid used, density 
1:360 at 15°C., was determined, and the mean of several values 


Gladstone, Prof. O. J. Lodge and Dr. Alexander Galt (Secretary). 
+ Brit. Assoc. Rep., 1898, pp. 787, 788. 


A tabular statement of results is appended. The absolute amount 


of heat evolved in dissolving one gramme of metal is calculated from 
the following formula : 


H=t{(v.g.s.)+c}, where 


( — increase of temperature in Centigrade degrees of the acid 
used per gramme of metal dissolved, 

v — volume of the acid in cubic centimetres, 

g = density of the acid, 

8 — specific heat of the acid, 


water equivalent of the apparatus. 
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e Absolute amount of heat evolved in dissolving one gramme oj 


10. 1.— Heat of Solution of Copper-Zine Mixtures and Alloys. 
September, 1899. 


The specitie heat of the metal used is negligible, and is not taken 
into account. 
The heat units evolved by the solution of 1 gramme of each alloy 
and of the corresponding mixture are shown on Fig. 1. Onthe same 


Absolute amount of heat evolved by the combination of Zine and Copper in forming one 
gramme of alloy, expressed in (gramme-water) heat-units Centigrade, 
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figure are shown the results for 1 gramme of zine alone, and also cf 
1 gramme of copper alone, and on joining these two points by a straight 
line one might expect all the results for mixtures to lie on this line ; 
and this is approximately true for all, except in the case of those 
mixtures containing from about 15 to about 40 per cent. copper 
which indicate a drop, probably due to unavoidable errors in the 
experimental work. i 
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The difference between the absolute heat of solution of 1 gramme 
of each mixture and its corresponding alloy indicates the heat of 
combination of the metals in forming 1 gramme of alloy. These 
differences are shown on Fig. 2, and they indicate that the heat of 
combination is at first negative, which reaches a maximum when the 
alloy contains about 16 per cent. of copper. With greater percentages 
of copper the negative value of the heat of combination rapidly falls 
to zero, and then becomes positive. The maximum positive value is 
very soon reached at about 38 per cent. copper, which is near the 
formula Cu, Zn, Beyond this point the heat of combination 
gradually becomes less, until at 90 per cent. copper it almost vanishes. 
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— u 8 bs do D eG 22 
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1 |500 9500 | 04 | 100 |14:521447| +005 1385 1380 |+ 47 
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* The difference between the last two columns represents the absolute 
Amount of heat evolved by the combination of the metals in forming 
1 gramme of alloy. 


A NEW SYSTEM OF TRAIN LIGHTING.* 


The employment of electricity for train lighting has been 
developed of recent years in France as much as in other countries, 
incandescent lamps having, in fact, an undisputed? superiority 
over all other electric lighting apparatus, as much as regards 
comfort as in facility of installation. Until now the companies 
which have installed electric light in railway carriages have most 
frequently made use of batteries of accumulators, carried by each 
carriage and having suflicient capacity to ensure the continuous 
running of the lamps between the two periods of charging. 
In most cases the discharged batteries are replaced by others after 
a time-meter has indicated that they have been a certain 
number of hours in action. That is the system adopted 
on the Jura-Simplon Railway Co. and the Italian Mediter- 
ranean Railway Co., by the German railways, and to a certain extent 
by the Paris, Lyons and Mediterranean Railway Co. in their first- 
class carriages in 1893. In other cases the batteries are charged in 
the carriages themselves while the trains are stopping at stations. 
This system is employed by the Orleans Railway Co. on the Sceaux- 
Limours line, and by the Northern Railway Co. of France. The 
use of movable accumulators which have to be replaced each time 
they are discharged presents an inconvenience, because of the 
frequent handling required, and the necessary allowance which has 
to be made in the time-tables for re-charging the batteries in the 
carriages. It is necessary to delay these carriages at the charging 
stations for a considerable length of time. 

In order to avoid these disadvantages, systems have been worked 
out, by means of which the current for lighting the lamps is 
generated by dynamos driven from the axles of the carriages 
or vans. In all these systems there are, in addition to the dynamo, 


* Abstract from the Rerue Géneralé des Chemins de Fer, published in 
l Electricien. 


accumulators of relatively small capacity, which serve to feed 
the lamps during the stoppages at the station and when the speed 
of the train is less than a certain limit. These batteries are 
charged by the corresponding dynamos when the speed of the 
train is sufficient. The characteristic of each of these systems 
is the particular process by which the pressure of the lamp circuit 
is kept constant in spite of the continuous variations in the speed 
of the train, which are often considerable. We will briefly review 
the fundamental arrangements of the best known of these systems 
before describing in detail the one which has just been applied 
experimentally by the Paris, Lyons and Mediterranean Co. on a 
first-class corridor carriage. 


THE STONE SYSTEM. 


The Stone system has already received fairly numerous applica- 
tions in England. It has been installed on some restaurant cars 
of the Compagnie Internationale de Wagons, Lits., and recently 
on a bogie carriage of the Paris, Lyons and Mediterranean Co. 
Each carriage has a generator, which is driven by one of the axles 
through a belt, a battery of accumulators and a certain number of 
auxiliary devices. The function of the latter is to make the 
direction of the current independent of the direction in which the 
train is travelling, and to connect the dynamo to the battery 
only when the speed of the train is sufliciently high for the 
pressure at the terminals of the dynamo to be at least equal to that 
of the terminals of the battery. From this point, and at all faster 
speeds, the dynamo furnishes the current required to light the 
lamps and to charge the battery at the same time. The current 
generated by the dynamo, which is the sum of the charging 
current for the batteries and the current supplied to the lamps, 
remains approximately constant whatever the speed of the train ; 
for the speed at which the armature revolves is kept constant by 
the slipping of the belt on the pulley as soon as the resisting 
couple attains a certain value. This necessitates that the 
tension of the belt must have a constant and carefully ‘deter- 
mined value. This is done by letting the weight of the dynamo 
itself supply the tension of the belt, it being suspended by one of 
its ends from the frame of the carriage. There is an adjustable 
counterweight to balance more or less the weight of the dynamo, 
80 that the tension can be regulated to the necessary value.* 


THE Dick SYSTEM. 


This system is at present being tested on a train between 
Vienna and St. Polten. The dynamo placed on a van is 
driven by one of the shafts through a gearing somewhat similar 
to that of tramway motors. On this brake are fixed regulating 
apparatus, to maintain the pressure at the terminals of the 
dynamo, whatever be its speed above a certain fixed value. Each 
vehicle carries a battery and is connected to the brake 
by wires running the whole length of the train. When the speed 
attains a certain value, determined by the regulations of the 
apparatus, the dynamo, which is excited by the battery in the 
brake-van, is automatically connected up to the lamp and battery 
circuits of all the carriages. The pressure is maintained constant 
by the regulating apparatus in the van, which inserts a variable 
resistance in the exciting circuit of the dynamo. The following is 
the general method of action: — During the daytime the batteries 
on the carriages are being charged. When the lamps are lighted 
the current generated by the dynamo is less than the total current 
required by the lamps, and the battery furnishes the necessary 
additional current. The current generated by the dynamo varies 
with the speed. 

The Dick system does not seem to be suitable except in the 
cases when the day service of the carriages is long enough to supply 
to the accumulators the charge which they lose during the night 
service. Also, the system of transmitting the movement of the 
van axle to the dynamo by means of gearing is not suitable for 
fast speeds, and &n amount of supervision inconvenient on long- 
distance trains is exacted for lubricating the suspension of the 
dynamo. 

MISCELLANEOUS SYSTEMS. 


The Stone and Dick systems work, as we have just seen, auto- 
matically. In America recently several lighting systems have been 
applied on Pullman cars, involving, as the two preceding ones, the 
use of batteries and a dynamo driven by one of the axles, but 
which are in a manner an electricity works on a reduced scale, with 
switchboard, measuring instruments, &c., requiring the presence 
of an attendant. These systems, which may suit American 
practice, appear to be hardly applicable to French railway systems. 


Tar New P. L. M. System. 


The new system of the Paris, Lyons and Mediterranean 
Railway Co., referred to above, employs, as the Stone system, 
a battery of accumulators and a dynamo driven from one of 
the axles, and producing after a certain speed a constant 


* For a more detailed description of the Stone system, see The Elcc- 
trician, Vol. XXXIX., p. 808. 
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current. But the method of regulating the current differs 
essentially from that in the Stone system. The dynamo has 
constant excitation, and, therefore, as the speed is exactly pro- 
portional to the speed of the axle, the pressure at its terminals is 
also proportional to the speed. When the pressure is less than 
that of the battery in the carriage, thecurrent connecting the dynamo 
to the battery is kept open by an automatic switch. The excitation 
of the field magnets of the dynamo is supplied exclusively from 
the battery, which supplies the lamps at the same time. When the 
speed of the train increases and the two pressures become equal, 

e automatic switch couples the battery in parallel with the dynamo, 
and the latter begins to supply part of the current necessary to feed 
the lamps and to excite the field magnets. As the speed gradually 
increases, the dynamo supplies in addition a surplus current which 
charges the battery. If there were no special means to limit 
the strength of the current provided by the generator, this 
might become too large, even with comparatively small increases of 


of 1,350 revolutions per minute. As shown in Figs. 1 and 2 the 
dynamo is suspended from the frame of the car at A A, in such a 
manner that it can move slightly on either side of the vertical. The 
armature shaft is prolonged by a rod B, at the end of which 
is a leather friction wheel resting on the internal flat surface of the 
tyre of one of the inside wheels of the car. This rod is connected 
to the armature shaft by a flexible rubber coupling. The rod 
is supported near the friction wheel by a ball bearing C suspended 
from the frame of the car by a hinged rod D. A spiral spring E is 
fixed at one end of the ball bearing, and the other end is fixed to 
footboardof thecar, which keeps the friction wheel constantly pressed 
against the interior surface of the tyre with a pressure of about 30 
kilogrammes. This particular arrangement of friction gearing has 
been necessitated by the particular conditions obtaining on the 
Paris, Lyons and Mediterranean railway. A belt drive would no 
doubt have been preferable, and could have been adopted on a 


bogie truck. 


Fics, 1 AND 2.—ELEVaTION AND PLAN SHOWING GENERAL ARRANGEMENT OF DYNAMO. 


speed. On this account a regulating apparatus is added which 
consists essentially of a small series motor, through which the 
dynamo current flows. This motor has a pulley, on which a brake 
is applied with a certain pressure. As soon as the total current 
through the generator assumes a certain value, this little motor 
begins to turn in spite of the action of the brake, and from this 
moment the current remains constant whatever the increase of the 
speed of the train. This is because, as the speed of the dynamo 
and the pressure at its terminals increases, the back electromotive 
force of the small motor increases automatically at the same 
time, since the motor also increases in speed, so that the tractive 
effort and consequently the current remains constant. As well as 
the regulator and the automatic switch, the system includes an 
automatic reversing switch which renders the direction of the 
current generated by the dynamo independent of the direction in 
which the train is going. 

The dynamo is of the bi-polar type with a single coil iron-clad field 
magnet. The armature is a smooth Gramme ring, the brushes are 
of carbon, and the bearings have the usual ring lubrication. The 
machine is designed to generate 30 amperes at 15:5 volts at a speed 


The regulating motor referred to above is shown in Fig. 3. 
The brake pulley on its shaft is of bronze and the friction surface 
are of carbon, and are pressed against it by springs. The tension 
on these springs is regulated in such a way that the resisting 
couple determined by the adherence of these carbon brushes on 
the surface of the pulley is exactly equal to the couple which the 
motor develops when the current passing through it is 28 amperes. 
Wherever the speed of the train is less than 30 miles an hour, and 
the current generated is less than 28 amperes, this does not 
suffice to tu'n the motor against the friction of the carbon- 
bronze brake. As soon as the speed is greater than 30 miles an 
hour, however, 1:1,» current reaches the value of 28 amperes and 
the armature begins to turn, at first very slowly and then 
quicker and quicker as the speed of the train increases. But 
as soon as the armature and the regulator begin to turn the 
current ceases to increase, but remains constant at 28 amperes, as 
the excess pressure at the terminals of the dynamo is compensated 
by the back electromotive force generated in the armature of the 
regulator, as already explained ; of this 28 amperes, 16 go 
to the lamps, eight to re-charging the battery, and four to 
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excite the dynamo and the two auxiliary apparatus, the 
automatic and the reversing switches. As soon as the speed 
drops below 30 miles an hour, the charging current of the 
oattery diminishes rapidly and drops to zero. If the speed 
goes on diminishing the battery gradually takes the place of the 

ynamo in feeding the lamps; and when the dynamo current 
is practically nil, the automatic switch puts it out of circuit, and 
the battery alone feeds the lamps. The regulating motor is fixed 
in a sheet-iron box, attached to the body of the carriage and pro- 
vided with hinged doors, so that the internal parts may easily be 
inspected. 

In the boxes are placed the regulator, the automatic switch 
and the reversing switch already mentioned. The former consists 
of a fine wire solenoid, through which a shunt current flows, which 
is taken from the terminals of the dynamo. The solenoid attracts 
a cylindrical piece of soft iron, balanced by suitably regulated 
springs. As soon as the attraction suffices to overcome the con- 
trolling force of the spring, the solenoid tips over a small balanced 
lever, which establishes the necessary contacts for connecting the 
dynamo and the battery. Consequently, when the speed is 
diminished the pressure at the dynamo terminals is less than that 
of the battery ; the force of these springs is then greater than that 
of the solenoid, and the contact lever is pulled over to the dis- 
connection position. 

As already mentioned, the dynamo is excited by a current taken 
from the terminals of the battery, and in consequence the 
polarity of its magnetic eircuit remains unchanged. Hence the 
direction of the current in the armature depends on the direction 
in which the train is going. The reversing switch consists of a 
small balanced lever at each end of which a cylinder of soft iron 


Fic. 5.— REGULATOR. 


is suspended. Each of these pieces of soft iron forms a plunger of 
a doubly-wound solenoid, through one of the windings of which 
flows a current constant in direction, taken from the terminals 
of the battery, while the other is connected to the terminals of the 
dynamo. Thus it is clear that when the current of the second 
winding is reversed, the lever is pulled over. 

There is nothing of special interest in the remainder of the 
apparatus. An 8-cell Boese battery is employed, placed in four 
sheet iron boxes M M, seen in Figs. 1 and 2. The total weight of 
these, including their wooden boxes containing the celluloid cells, 
is Just over 4 cwt., and their useful capacity is about 180 ampere- 
hours. A current of 20 lamps is required for the lamps, all of 
which can, of course, be supplied by the battery alone, 

The carriage in question was put into service on March 27 
last, and on July 1 had travelled about 18,000 miles without 
any defect occurring in the apparatus. The light is perfectly 
steady except a slight flickering which occurs between the speeds 
of 28 and 31 miles an hour, when the dynamo is substituted for the 
battery, and vice verså. This flickering, however, is merely 
momentary, and of no great importance. 


Wire Stealers in New York.—The New York police have 
been fortunate enough to catch a wire stealer whilst he was 
in the act of cutting a telephone wire. The wire in question 
proved to be the New York-Chicago trunk line, and it was 
stated in the police court that the interruption had caused 
the telephone company a loss of nearly £100 in tolls. 


CORRESPONDENCE. 


AN APPLICATION OF WIRELESS TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: Can you inform your readers whether an attempt has 
been made to locate the transmitter of a Marconi installation 
by measuring the angles a and 8 at which the messages arrive 
at the stations A and B? It is obvious that the position of 
C of the transmitter could at once be ascertained at A or B 
by striking lines on a map under the same angles against line 
AD. The angle y could also be measured at C and used for 
correction of a and 8. The mean value of three consecutive 
readings should give sufficiently accurate results for such 
purposes as the locating of ships in fogs. 


The distance of AB is, of course, known, and AC is properly 
set out on the map.— Yours, &oc., BIANGULAR. 

October 5th. 

|“ Biangular's" idea is not a new one, and is, in fact, a 
fairly obvious method if rectilinear propagation of the waves 
can be assumed. We are not aware, however, that any such 
measurement has actually been carried out.—Ep. E.] 


SELECTOR SYSTEMS FOR WIRELESS 
TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: With reference to the article on Wireless Telegraphy 
in your issue of September 27th, in which Prof. Fessenden 
suggests the possibility of obtaining a selective system by 
means of synchronised commutators or other devices of that 
kind, it might be mentioned that, having been engaged 
for the past twelve months in experimenting with such 
arrangements, we can confirm Prof. Fessenden’s remarks. 
The systems and types of selectors used for multiplex tele- 
graphy, however, are, in the majority of cases, unsuitable for 
working with Hertzian waves, and it wa3 found necessary to 
devise special forms of selectors, _ 

The principal requirements for a selector to work success3- 
fully in conjunction with Hertzian waves are :— 

A rate of decohering considerably higher than the rate of 
selecting. N 

The synchronising wave should preferably be sent out after 
every complete cycle, and should be so arranged that it does 
not interfere with a signal (Morse dot or dash) sent out 
during the time of synchronising. 

We might mention that patents have been taken out for our 
investigations.— Yours, &c., Bertram S. ConEs, 

London, October 10th. Purtir H. Core. 


LONDON COUNTY COUNCIL TRAMWAYS AND 
ELECTRIC TRACTION. 


At Tuesday's meeting of the London County Council (the first 
after the recess) the Highways committee reported on the action of 
the Council last session sanctioning the expenditure of £10,000 for 
the preparation of plans, specifications and estimates and other preli- 
minary expenses in connection with the experimental use of under- 
ground systems of electric traction of that part of the L.C.C. 
tramways between Westminster Bridge and Tooting. In conse- 
quence, the committee had arranged with Prof. Kennedy the heads 
of an arrangement under which he would undertake the work, and 
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also the work in connection with new tramways and light railways 
which the Council would make application to Parliament for powers 
toconstruct. The heads of the agreement were as follows :— 

l. Prof. Kennedy to be employed as the engineer in charge of the work. 

2. The duties of the said engineer to include, beyond the usual duties of 
such a post, the following :—(a) To devise and work out in detail the scheme 
or schemes for systems of electrical traction ; (5) to prepare all necessary 
drawings in connection with such scheme or schemes, and submit estimates 
to the Highways committee ; (c) to prepare necessary plans and estimates 
for deposit with the Board of Trade and the Light Railway Commissioners, 
and to give evideuce in support of the schemes ; (d) to prepare complete 
specifications for the whole of the work to {place before the Highways 


committee. All designs, plans, specifications, estimates and other docu- | 


menta connected with the schemes to be the property of the Council, and 
at all times during the preparation and carrying out of the schemes to be 
open for inspection by any official of the Council duly authorised by the 
Highways committee ; (c) to advise as to tenders when these have been 
sent in. 

„The whole of the work to be done to tenders from outside if thought 
best, but, if preferred, no doubt a considerable portion of the work in the 
streets as well as the actual work of building the generating stations, 
might be done by the Council itself. 

During construction the principal duties of the engineer will be as 
follow :—'f) To supervise the whole of the work, providing at his own 
cost a drawing otlice with drawing office staff, as well as the engineers in 
charge of the construction of the line and of the erection of the machinery 
at the generating station or stations: (g) to inxpect and test all material, 
apparatus or machinery at the manufacturers’ works either at home or 
abroad; () to pay at his own cost all salaries, travelling and office 
expenses of all engineers, inspectors and draughtsmen whether at home or 
abroad, and all outgoings of every kind. 

The engineer's duties in reference to buillinga are to be confined to 
the preparing and supplying of general- arrangement drawings only, 
showing all the engine and boiler foundations, boiler setting, openings in 
walls, &c., and in general any other matters specially pertaining to the 
machinery; beyond this the engineer to have nothing to do with the 
buildings, nor with the appointment of the clerk of the works to the 
buildings. 

3. The remuneration to be paid to the said engineer to be as follows :— 

(7) A commission of 4 per cent. on the cost of the experimental line, 
exclusive of buildings, and also on the cost of such of the proposed 
electrical tramways and light railways, exclusive of buildings, as the 
Council may obtain powers next year to construct on the applica- 
tions now about to be made, and a commission of 1 per cent. on the 
cost of buildings; (/) in no case, other than the experimental line, shall 
the commission be paid upon more than £15,000 a mile, including equip- 
ment; (&) in calculating the amount upon which commission is to be paid, 
the cost to be included in respect of cars shall be the cost of the number 
mentioned in Prof. Kennedy’s printed reoort—namely, 23 cars per mile: 
(2) if the Council should fail to obtain power to construct, or should 
determine not to construct, or not to continue the construction of, any 
of the said tramways or light railways, Prof. Kennedy shall be paid 
in respect of the services rendered by him in connection with the 
applications with regard to tramways or light railways which the 
Council shall fail to obtain power to construct, or shall decide 
not to construct, such sum as the Council's chief engineer shall fix ; 
(m) if the Council shall fail to obtain power or shall decide not to 
construct any of the tramways or light railways except the experimental 
line, Prof. Kennedy’s commission on the cost of the experimental line to be 
at the rate of 5 per cent. ; (n) Prof. Kennedy to receive no commission 
on the amount paid for property acquired for street widenings, or on the 
cost of the removal of gas and water pipes or other pipes or wires, or of the 
re-paving or alteration of any portion of the roads other than that occupied 
by the tramways or light railways, and 18in. beyond the outer rail on each 
side thereof. 

It was recommended that an agreement on these lines be entered 
into with Prof. Kennedy. 

Lieut.-Col. FonD asked how long a period the experiments would 
go over! 

Mr. BENN said part of the system for the experiments had been 
selected, and they were proceeding with the necessary plans and 
arrangements, and he hoped within a few months the Council would 
see the work well forward. 

The time limit for discussing the matter having expired, the 
further consideration was postponed till Tuesday next. 


Next Tuesday the Council will also consider a special report by 
the Highways committee, and decide whether tho Council shall 
make application to the Light Railway Commissioners for power to 
construct certain light railways to be worked by electric traction. It 
is announced that Prof. Kennedy is, in anticipation of the Council's 
entering into the agreement outlined above, actively engaged in the 
preparation of plans and estimates for this work. IIe estimates the 
cost of the light railways for underground or conduit electric traction 
at about £15,000 per mile of single line, and if for overhead 
electric traction at about £12,000 per mile, the estimate 
including, in each case, the cost of mains, rollng stock, plant 
and power-houses, but not of car-sheds. The committee state that 
they have carefully considered whether or not it is desirable that the 
Council should adopt, for some of the more suburban light railways, 
an overhead system of electric traction and have consulted the 
tramways manager (Mr. Baker) and Prof. Kennedy upon this matter, 


and they have expressed the view that two of the light railways (the 
line at Archway-road, Islington, and that from the West-hill, 
Wandsworth, via Kingston-lane, to the county boundary) might 
advantageously be constructed for overhead traction, as the roads 
throuch which they would pass are suburban in character, and the 
usual objections to overhead traction do not apply. The committee 
have based their estimate on the assumption that overhead traction 
is to be adopted for these light railways. The roads along which 
the light railways from Deptford to the Herbert Hospital, thence to 
Beresford-square, Woolwich, are also suburban in character, and the 
committee would have preferred that overhead traction should be 
used for these light railways, and also for the proposed light railway 
between Lee Green and Eltham, but Prof, Kennedy and the 
tramways manager are of opinion that the Government might raise 
considerable objection and difficulty if the Council were to propose 
to adopt that system, as it is considered probable that it might cause 
electrical disturbances at Greenwich Observatory, and the committee 
have, therefore, agreed that it would be expedient that these lines 
should be constructed for underground electric traction, as well as for 
the roads where traffic is considerable. 

Going into details the report first deals with the line of the present 
tramway terminus at Archway Tavern, Holloway, N., to the county 
bouudary—a length of about 3 furlongs, double line. This would 
form a link with the proposed light railways in Middlesex. The 
cost for overhead traction is estimated at £9,000, and paving, &c., 
£3,200, whilst the estimated cost of property was £2,000. The second 
proposal is to construct two lines (1) at Clapham-common (south 
side) via Clapham-common, Battersea-rise, Wandsworth-common, 
and East-hill to West-hill ; and (2) from West-hill via Kingston- 
lane to the County boundary. Total length 5 miles 3 furlongs, 
of which half-a-mile would be single. The first line would be on the 
underground and the second the overhead system ; and the cost of 
construction is estimated to be £141,000. Paving and other works 
would cost £23,000. The cost of property to be acquired in 
Battersea would be £41,000. | | 

The next proposal is to construct lines at (L) Deptford via Black- 
heath-road and Shooters-hill to the Herbert Hospital, and (2) from 
the Herbert Hospital via Woolwich Common-road, the road to the 
west of St. George’s Church into New-road, and thence along 
Thames-atreet and Green's End to Beresford-square, Woolwich, and 
returning along New-road, Mill-lane, and Woolwich Common-road to 
the hospital. This would be 5} miles long. The cost of property is 
estimated to be £25,100. The estimated cost was £150,000, and the 
paving and other works £21,000. 

The last proposal is to construct a line from the present lines at 
New Cross-road, via Lewisham high road, Loampit-hill, and Vale of 
Lee high road to Eltham, 4 miles in length. The cost of property 
required is estimated to be £57,000. The cost of construction would 
be £127,500, and other works in connection £29,500. 
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MODEL PROYISIONAL ORDER. 


The Board of Trade have, in consequence of the passing of the 
Electric Lighting (Clauses) Act of last session, issued a revised 
model form of Electric Lighting Provisional Order, which is set out 
below. 

Attention is called to the fact that the Clauses Act does not contain 
any provision empowering local authorities (as electric lighting 
undertakers) to transfer to othera their powers, duties and liabilities. 
The Board announce they will not be prepared to insert in Provisional 
Orders any such provision save in circumstances of a very special 
character. 

FORM OF PROVISIONAL ORDER 


Under the Electric Lighting Acts, 1882 and 1888. 
PROVISIONAL ORDER. 


(Session » 
PROVISIONAL ORDER 
GRANTED BY THE BOARD or TRADE UNDER THE ELECTRIC LIGHTING ÁCTS, 
1882 anp 1888* To (name of Undertakers) 
IN RESPECT OF (name of Borough or district in which the arca of supply 
is situated), 
1. Short Title. — This Order may be cited as the 
Electric Lighting Order, 19 i 
2. Incorporation of the Electric Lighting (Clauses) Act, 1899,—The 
provisions contained in the schedule to the Electric Lighting (Clauses) 
Act, 1899 (with the exception of sections 83 and 84 of that schedulet), are 
incorporated witb, and form part of, thia Order. 
3. Undertakcrs,—l'he undertakers for the purposes of this Order, and 
within the meaning of section 2 of the schedule to the Electric Lighting 
(Clauses) Act, 1899, are thet 


* In Scotch Orders add “and the Electric Lighting (Scotland) 
Act, 1890." 

+ In Scotch Orders section 84 only, in Irish Ordera section 83 only 
must be excepted. | 

+ A company registered under the Companies Acts should be so 
described, and the address of the registered office should be added 
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4. Area of Supply. —The area of supply for the purposes of this Order 
&nd within the meaning of section 4 of the schedule to the Electric 
Lighting (Clauses), 1899, shall be the area which is described in the first 
schedule to this Order, and is more particularly delineated on the map 
deposited, together with this Order at the Board of Trade by the under- 
takera, and signed by an assistant secretary to the Board of Trade. 

*5. Power to Break up Streets, e. Subject to the provisions incorporated 
with this Order, the undertakers are specially authorised by this Order to 
break up the streets not repairable by the local authority which are men- 
tioned in the second schedule to this Order, and the railways and tramways 
which are also mentioned in that schedule. 

6. Compulsory Works.—The streets and parts of streets throughout 
which the undertakers are to lay down suitable and sufficient distributing 
mains for the purposes of general supply within a period of two years after 
the commencement of this Order, as mentioned in section 21 of the 
schedule to the Electric Lighting (Clauses) Act, 1899, are those mentioned 
in the Third Schedule to this Order. 

7. Maximum Prices. — The maximum prices which may be charged by 
the undertakers as mentioned in section 52 of the schedule to the Electric 
Lighting (Clauses) Act, 1899, are those stated in the Fourth Schedule to 
this Order. 

18 Deposit.—The sum to be deposited or secured in pursuance of section 
5 of the schedule to the Electric Lighting (Clauses) Act, 1899, is 

pounds, IO . 

9. Commencement of Order.—Thia Order shall come into force upon the 
day when the Act confirming this Order is passed, and that day, tor the 
purposes of the Electric Lighting (Clauses) Act, 1899, shall b» the com- 
mencement of this Order. 

[ N.B.—Where an Order is granted to a company or person having over- 
head wires already installed a clause will be inserted providing for their 
removal, except in special circumstances. ] 


First SCHEDULE. 

t Area of suppiy— 

SECOND SCHEDULE. 

List of streets not repairable by the local authority, railways, and 
tramways which may be broken up by the undertakers in pursuance of the 
special powers granted by this Order. 

(a) Streets: 

(b) § Railways: 

(c) Tramways : $ 
THIRD SCHEDULE. 

List of streeta and parts of streets throughout which the undertaker are 
to lay down suitable and sufficient distributing mains for the purposes of 
general supply, within a period of two years after the commencement of 
this Order— 

FounTH SCHEDULE. 

Maximum Prices.—In this schedule the expression “unit” shall mean 
the energy contained in a current of 1,000 amperes flowing under an 
electro-motive force of one volt during one hour. 

Section 1.—Where the undertakers charge any consumer by the actual 
amount of energy supplied to him, they shall be entitled to charge him at 
the following rates per quarter : — For any amount up to 20 units, 15s. 4d. ; 
and for each unit over 20 units, 8d. 

Section 2. — Where the undertakers charge any consumer by the elec- 
trical quantity contained in the supply given to him, they shall be entitled 
to charge him according to the rates set forth in section 1 of this schedule, 
the amount of energy supplied to him being taken io be the product of 
that electrical quantity and the declared pressure at the consumer's 
terminals, that is to say, such a constant pressure at those terminals as 
may be declared by the Undertakers under the Board of Trade regulations. 


LEGAL INTELLIGENCE. 


Pembroke (Dublin) District Oouncil v. Dublin United 
Tramways Oo. (Limited). 

In the Vacation Court, Dublin, on Friday Mr. Justice Kenny heard an 
action Ly which the Pembroke Urban District Council sought an injunc- 
tion to restrain the Dublin United Tramways Co. from breaking up, 
opening or excavating certain streets for the purpose of constructing their 
electric tramway. For the plaintiffs it was stated that it was not sought 
to restrain defendants from laying cables for their tramway, but from laying 
them without the permission of the plaintiffs, or in places where it was 
contended the company had no right to lay them. It was urged that by the 
company’s Act of 1893 for the electric equipment of their line it was 
contemplated that electric traction would be by overhead wires. The 
Pembroke Commissioners agreed to give permission to lay cables under- 
ground on 14 days’ notice, provided the company did not open, break up, or 


* See section 12 of the schedule to the Electric Lighting (Clauses) 
Act, 1899. 

f This provision is not required in the case of an Order granted to a 
local authority. 

1 Where thearea of supply consists wholly of recognised areas of govern- 
ment, such as boroughs, districte, or parishes, it will be described accord- 
ingly. In other cases detailed boundaries must be inserted, and a 
provision added, that in case of difference between the description in the 
5 and the area as delineated on the deposited map, the latter is to 
prevail. 

8 In ordinary cases the level crossinga must be specified; in the case 
of a light railway or other railway running along the highway on the 
level, the length and position of the railway must be described, 
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alter the level of any thoroughfare except under the superintendence of or 
to the reasonable satisfaction of the Commissioners, It appeared that the 
company's rights under the Act were confined to a space of 18ft. in the 
centre of the roadway, but they wanted, for the purpose of putting down 
new cables or conduit pipes to go outside that 18ft. of paved space and 
break up the macadamised road. The macadamised portion was, plaintiffs 
urged, the only available space they had for their drainage, water mains, 
gas pipes, and for their contemplated electric lighting system. The 
company urged that it was less expensive and more convenient for them to 
lay the pipes under the macadamised portion of the roads. 

Mr. Justice KENNY: Supposing the company give the Commissioners 
14 days' notice of intention to break up the spaca outside the tramway, 
and within that time you say nothing, will there not be a deadlock ! 

Mr. CAMPBELL, G. C. (for plaintiffs): No; and there need be no dead- 
lock, as the company can lay their conduit pipes where the Council 
permits. Already the company had exceeded their powera in opening up 
roads and if the interlocutory injunction was not granted the interference 
with the roads would go on; and if it should turn out on the hearing of 
the main action that the Council were right, what should have been done 
with the roads in the meantime would all have to be undone again. 

Mr. GORDON, Q.C. (for defendants) said his clients had got wayleave, 
and paid £500 a year for it. Defendant company were anxious to put 
down these conduit pipes in such a way as not to cause injury or incon- 
venience, and they were willing to make good any injury that should be 
caused. But what they maintained was, that under their Act of Parlia- 
ment they were to have the right to open the roads for the purpose 
of laying down whatever appliances were necessary for electric traction, 
under the superintendence and to the reasonable satisfaction of the Pem- 
broke authorities. Every word of their original Act showed that they 
were to have whatever rights were necessary for electric traction. The 
cables contained by these conduit pipes were essentially necessary for 
electric traction, whether overhead or underground cables were used. 
The Board of Trade had limited the voltage of the current to 500 volts, 
but the cables might convey a current of 5,000 volts pressure; and the 
conduit cables already existed for the purpose of supplementing at certain 
intervals the overground cables. 

Mr. CAMPBELL: What is it that has been killing the people! 

Mr. HEALY : There have been no people killed. 

Mr. GORDON said it was proved at the recent inquiry before Mr. A. P. 
Trotter that no death had resulted from the trolley wire current. 

Mr. CAMPBELL: It doesn't kill ; it only roasts you. 

Mr. GORDON (continuing): The Southern District Co. having completed 
their cables up to the edge of the Pembroke district, the Commissioners 
applied for an injunction ; and, as on the present occasion, the application 
was based on a statement that the trenches for the electric cables would 
occupy a considerable portion of the side of the road, would be a cause of 
public inconvenience and danger, and would render it difficult to 
run water and gas pipes from the mains to the adjoining houses. 
That injunction was refused. The underground conduits had been 
down since 1895, and had caused no inconvenience. No doubt 
they could be put under the 18ft. central part of the roadway 
appropriated to the tramcara, but not without great inconvenience, and 
also geat expense, because the square sets with which that part of the road 
was paved would all have to be pulled up. He contended that the 
approval of the Council only related to the mode in which the work was 
to be done. If this injunction was granted it would be of the greatest 
inconvenience to the public, as the conduit pipes that bad been already la:d 
down outside the paved way would have to be taken up, and the tram 
track broken up then to put down the pipes under the paved way. The 
company were compelled to put down new cables as the old ones were 
worn out, and already a preat length of the new ones were down. — 

Mr. Justice KENNY granted an interlocutory injunction, and said the 
injunction was not one to absolutely prohibit the breaking up and exca- 
vating of the roads for the purpose of laying electric cables, but only to 
restrain the company from opening up the roads in particular parts. He 
had no doubt that the new system the tramway company were adopt- 
ing was an immense improvement on the old system. It had been 
stated that there had been grave interference with the pipes and 
sewera of the Urban District Council, and it was further stated 
that the remaining portion of the roadway (the macadamised portion) 
would be required in future for—(1) Laying new water mains; (2) 
new or substituted sewers ; (5) gas mains ; (4) telephone cables ; (5) 
some electric system of the Council. It would be a very hard thing to 
deprive the Council of any portion of that space for the tramway worka. 
The correspondence between the parties showed that the Council's conten- 
tion was that conduits and cables should be laid between the rails and not 
outside the 18ft. paved way. The company contended that if the Commis- 
sioners declined to give their assent to the laying of the conduits and 
cables in the position selected by the company the whole of the electric 
power would have to be transmitted through overhead wires, and the 
public would have to take the risk of the entire current being trans- 
mitted through overhead lines. He (Mr. Justice Kenny) believed if one 
of these wires, with all this power in it, fell it would kill a man at once. 
It was urged by the defendants that there was very great urgency for 
completing their new system, which had been adopted in the city, and, he 
believed, in some of the other townships. If he were satisfied that there 
was inconvenience to the public at large from constant breaking down of 
the already existing cable that was laid after 1893 between Ballabridge 
and Dalkey he would be very slow indeed to grant an interlocutory 
injunction. It seemed to him, however, that the balance of convenience 
was on the side of granting the injunction, and he could not leave 
out of consideration the circumstances under which the defendants had 
suddenly placed a gang of 50 men at work for the purpose of affecting 
éxtra haste in breaking up the roads. In his opinion, much greater incon- 
venience would result from refusing the injunction than from granting it, 
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Forged Test Mark Prosecution.— Sheffield Corporation 
v. Barrow Hematite Steel Co. 


At the Barrow Police Court on the 2nd inst. the Barrow Hematite 
Steel Co. were prosecuted by the Sheftield Corporation under the 
Merchandise Marks Act. 

Mr. T. E. ELLISON (instructed by the Town Clerk of Sheffield’, who 
appeared for the prosecution, siid that the defendant company were 
summoned under two informations, the first charging them with, in 
February, 1899, applying a false trade description to tbree pieces of tram- 
way rails; and the second with having in their possession for the purposes 
of trade, three pieces of tramway rails to which a false trade description 
had been applied. Every person proved guilty of this offence was liable to 
& penalty not exceeding £20. In September, 1897, the defendants, under 
a contract and a supplemental contract, agreed to supply the Sheffield 
City Council with 7,000 tons of tram rails for their tramway undertaking. 
Messrs. Thomas Nash and Son were appointed to test these rails, and they 
sent a Mr. Finney down to superintend the work. As the rails were 
completed it was his custom to cut off a piece 9ft. long and apply this to 
the drop test, and if it withstood that then a much smaller piece—6in. or 
8in. long—was submitted to the tensile test. These smaller pieces were 
marked by Mr. Finney, and on Feb. 8 this year rails having withstood the 
drop test, three pieces were cut off and marked for tensile test, and 
on Feb. 10 Mr. Finney saw this test applied, when the metal cut extremely 
well—better than the specification. But Mr. Finney observed that the 
three pieces were not those he marked, but were marked with a manifestly 
forged stamp. However, he thought it only fair to mention that the rails 
supplied were of sufficiently good quality required by the Corporation ; 
nevertheless, the matter was reported to the Sheffield Corporation, and 
considerable correspondence ensued, and interviews took place at Sheffield 
between Sir David Dale (one of the directors) and Mr. White (general 
manager), of the defendant company, and representatives of the Corpo- 
ration. Mr. White had appeared to treat the matter lightly, and he 
suggested that this sort of thing was one of extremely common character 
in steel works. Specifications were drawn in such a way that it was neces- 
sary to avoid them by forging a mark, or by other means. 

Mr. MELLOR: I cannot admit thatisa statement made by Mr. White. 

Mr. ELLISON (proceeding) said, owing to the light way in which the 

matter was treated, the Corporation thought it right in the interests of 
commercial morality to institute these proceediogs, the matter in their 
view being one of great gravity. "That the offence had been committed 
there could be no doubt. It was admitted by the defendants, who, 
however, maintained that it was committed without their privity or 
knowledge. But (the learned counsel submitted) they were responsible 
for the acts of their officials or servants, as was shown in the case Coppen v. 
Moore. This was a very serious offence indeed, and should be visited 
with a serious penalty. 
. Mr. JOHN HENRY FINNEY gave evidence, and detailed the mode of 
inspection and testing adopted. On the 8th February he marked two 
short pieces of rail for the purpose of tensile testing, stamping his private 
mark on each. The following day he stamped a third piece of rail for a 
like purpose, and on February 10th he went to see tha pieces tested. 
Three pieces were tested, and they came out, at all events equal, if not 
better, than the Corporation's specifications required. Witness examined 
them, and then found they were stamped, but not with his mark. He 
reported the matter to Mr. White, and afterwards to Messrs. Nash. 

In cross-examination, witness admitted that the rails from which he cut 
the three pieces referred to were, with one exception, up to specification. 
After he had reported the case he was withdrawn from the Barrow works 
by Messrs. Nash, because, under new conditions then laid down, the rails 
were tested at Sheffield. 

Mr. C. F. WIKE, city surveyor for Sheffield, gave formal evidence of the 
letting of the contract, and supplemental contract for rails to the Barrow 
Steel Co. The supplemental contract for 3,000 tons of rails was not quite 
completed, but the first contract for 4, 000 tons was completed, and with the 
exception of a few isolated rails, they were all accepted as satisfactory. 

Mr. MELLOR, for the defence, said the case had been very fairly stated 
by his learned friend, and in reply, he had to submit that the defendant 
company were guilty of nothing but a technical offence. The case referred 
to by Mr. Ellison (Coppen v. Moore) had no parallel to that now before the 
Bench, inasmuch as the prosecutor in the case alluded to did not get what 
he bargained for, whereas in this instance the Sheffield Corporation did 
obtain their rails strictly according to contract. Nobody had been deceived 
in the least. The defendants pleaded guilty under the circumstances ; 
but they might have fought the case, and they would then have been 
able to satisfy the Bench that they had taken every possible means 
they could in order to find who had put the false mark on the rails. 
Everyth'ng had been settled, new conditions had been substituted, which 
made a practically new contract, and there the matter was believed to have 
ended, when this question of a criminal prosecution was suddenly resusci- 
tated. The basis of the action was not on commercial morality, but was 
to be found in a clause of the Corporation's July letter, stating that 
"in view of the great importance of the matter to the trade of 
Sheffield, and of the fact that you have failed to ascertain the 
guilty culprit,” it had been decided to take proceedings. The case 
would come on near November, when the elections were due; and 
here was the real secret of what he might call a technical prosecution for 
this technical offence. It was not an important case ; the company had in 
no way defrauded the Corporation, but had fulfilled their contract, and 
therefore he submitted that the smallest penalty would meet the case. 

The Bench, after some deliberation, imposed a fine of 403. and costs 
(fixed at five guineas plus court fees), on each of the two informations. 

Mr. Eilison applied for special costs, which were very heavy —between £50 
and £60—and it was hard upon the ratepayers of Sheflield that they should 
have to bear them, but the Bench declined to re-consider their decision. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, I, 2 and 8, Salisbury-court, Fleet- 


treet, London :— 
NOW READY. 

'" The Electrician” Electrical Trades’ Directory and Hand 
book for 1899.—The Second Edition of the Big Blue Book” for 
1899 is now ready. The volume contains the large Sheet Tables 
of Electricity Supply Stations and Electric Railways and Tramways. 
The price of the Directory and Handbook remains the same—10s., 
post free 10s. 9d.; abroad, post free, 12s. (United States 13s. 6d.) 


* LABORATOBY Norns AND FoRMS."—With the above title we have ready 
the New Edition of a set of 40 Elementary and Advanced Exercises for 
use in Electrical Engineering classes. These have been prepared by 
Ur. J. A. Fleming, and will be found of d service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net; in seta of any three, 1s. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 5s. 6d. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net; or bound in strong 
cloth case. price 12s. 6d. net. Strong portfolios can be had, price ls. each. 

NOW READY.—The cheaper edition of Dr. J. A. Fleming's Electrica! 
Laboratory Notes and Forms." These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the oountry. 'The demand for the original set of these 
Notes and Forms has led to a regunt for & cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Forms, 
which differ only from the higher-priced set in being printed on smaller and 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. 

Daum ABMATUBES AND CoMMUTATOBB," by Mr. F. Marten Weymouth, 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 

"ELmorBI0 Morivs Pow,“ by Albion T. Snell, contains the 
atest information respecting the application of electric ene to mining 
and general power transmission purposes, in which the author has had 
much experience. Price 10s. 6d., post free; abroad, 11s. 

**ELBOTRIOAL TgsTING FOR TELEGRAPH Ewaingses.”— By J. Elton 
Young, M.LE.E. The scope of the book aims at furnishing a fuller treat 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general. 
Deny 8vo, fully illustrated. 108. 6d., post free; abroad 1 Is. 

IAU STUDENTS’ GUIDE TO SUBMARINB CABLE TzsTING."—AÀ. new work 
by Messrs. H. K. O. Fisher and J. O. H. Darby, with the above title, is 
now ready, price 6s. net; abroad, 6s. 3d. This work is intended to serve as a 


guide to operators already in the telograph service, and to those who desire 
to enter that service. e t cable companies now insist that their 
operators and bationers s pet certain examinations in electrical 
subjects. The book is very fully illustrated. Second Edition now ready. 


**Sopmanine CABLB-LAYING AND Raparring.”—By H. D. Wükinsor, 
M. I. H. E., &o., fully illustrated; price 12s. 6d. 

“ PRACTICAL Norns FOR ELBOTRICAL SBTUDENTS,"—By Messrs. A. E. 
Kennelly and H. D. Wilkinson, Prion 6e. 6d., post free, 

*"ErmorRO-OHEMISTRY."—By Dr. G. Gore, Third Edition Pelos 3s. 
post free, 

"WIRELESS TELEGRAPHY: SIGNALLING AOROSS SPAOB WITHOUT WIRES 
pr ELmorRIO0 Wavss.”—By Dr. O. J. Lodge, with many original illustra 
tions. New and Enlarged Edition nearly ready. 

''ELECTROMAGNETIO THEORY.”—By Oliver Heaviside. 
Vol. II., just published. 12s. 6d. 

' MAGNETIC INDUCTION IN IRON AND OTHER Metats.”—By Prof. J. A. 
Ewing. Price 10s. 6d., post free. 

% THA INCANDESOENT LAMP AND ITS MANUFAOCTURE.”—By Mr. Gilbert 8. 
Ram. Price 7s. 6d., post free. 

“Tas Steam ENGINB INDICATOR AND INDICATOR DIAGRAMS."—Edited 
and enlarged by W. Worby Beaumont. Price 38. 6d., post free. 

‘“ THB ART OF ELEOTROLYTIO SEPARATION OF Metats.”—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 

“Tas MANUFACTURE OF EÉLBOTBIO LiGHT Oansons.”— A Practical 
Guide to the establishment of a Carbon Manufactory. Fully llustrated, 
price 1s. 6d.3 post free, 1s. 9d. 

“THR CENTENARY OF THE EI. KCrRIO CURRENT, 1799-18599."—By Dr. J. 
A. Fleming. Pric2, paper covers, 1s, nct, post free 1s. 3d.; strong cloth, 
2s., post free. 

"'THm BIBLIOGRAPHY OF X-Ray LITERATURE AND RESBAROH, 1896-97,” 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray wor This work contains a quantity of general 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 5s., post free. 

"LocALISATION oF Favurts m ELmorRI0 Licht MarwS."—By F. O. 
Raphael. Price 5s., post free. 

„ ELEOTRICAL ENGINEERING FORMULA,” a pocket-book, by Messrs. W 
Geipel and H. M. Kilgour; price 78. 6d. ;; by post, 7s. 9d. ; abroad, 8s 
New Edition in the press. ö 


Vol. I., 128. 6d- 
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“THs ALTERNATE CURRENT TRANSFORMER," Vol. I.—By Prof. J. A. 
Fleming M. A., D. So., F. R. S. New Edition. Price 12s. 6d., post free. 
Vol. II., price 12s. 6d. post free, 1s also ready. 


*'ELgoTRIO LAMPS AND ELTOrRIO LiGHTING," by Prof. J. A. Fleming 
M. A., D. So., F. R. S., is handsomely bound, and full of original illustra- 
tions, designs, initiala, &c. New Edition nearly ready. 

% PHI ELEOTRIOIAN” PRIMEBS.—In Two Volumes. Vol. I., Theory 
Vol. II., Practice. Price, stout paper cover, 2s. 2d. each, post free ; cloth 
23. 9d. Single Primers, 3d. each, post free. 


„% Morrvn POWER AND GEARING FOB ELEOTRIOAL MAOHINERY.”—By 
ae Carter, C. E., M. I. E. E. Price 12s. 6d., post ‘ree; abroad 


„THA POTENTIOMETEB AND ITS ADJUNOTS": A Universal System o 
Electrical Measurement. — By W. O. Fisher. Fully illustrated. ice 6a 
post free. 

‘‘ ARMATURE WINDINGS OP ELEOTRIO MAoHINES.”—By H. F. Parshall 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electrio Companies of America, and is intended to serve as a 
working treatise on d o design. Large 4to, 370 pages 140 full-page 
illustrations and 65 -page tables, 80s., post free. 


IN THE PRESS. 

„% Tua ELIOrRTIO Aro.”—By Mrs. Ayrton. 
“THe MANUFACTURE OF OARBONS FOR ALL ELECTRICAL PURPOSES.” — 
By Francis Jehl. Ready in October. 
jS ESONDARE BATTERIES, THEIR DESIGN AND MANUFACTURR."— By E. J 
e. 
"PRIMARY BATTERIES: THEIR CoNsTRUOTION AND Usz."— By W. R. 

Cooper. Nearly ready. 

* PRAOTIOAL TELEPHONY."—By Dane Sinclair and F. C. Raphael. 


“ Tue ‘ ELECTRICIAN’ WIREMAN’S POCKET-BOOK.”—Edited by F. C. 
Raphael. Nearly ready. 


TENDERS INVITED. 


The Hoylake and West Kirby District Council invite tenders for 
the supply, delivery and erection of—(1) Lancashire boilers, super- 
heaters and Green economiser ; (2) quick-revolution steam engines, 
alternators, motor alternator, feed pumps, piping, tanks, crane, 
wiring electricity supply works, &c. ; (3) high and low-tension switch- 
boards and connections; (4) secondary batteries and accessories; 
(5) transformers and accessories; and (6) high and low-tension 
mains, &c. An advertisement contains additional information, and 
specifications, &c., can be obtained from the consulting engineer (Mr. 
Thomas L. Miller) 7, Tower-buildings, N. Water-street, Liverpool. 
Tenders (addressed Chairman of Electric Lighting committee) must 
be delivered at the office of the clerk (Mr. Roderick Williams), Town 
Hall, Hoylake, not later than noon on Wednesday, Nov. 15. 


The Vestry of St. Mary, Islington (London), invite tenders for a 
secondary battery of 60 cells of a capacity of 1,000 ampere hours. 
Specifications, &c., may be obtained on and after 8th inst., from the 
electrical engineer, Mr. Albert Gay, at the oflices of the Electricity 
Department, 50, Eden-grove, Holloway, London, N., and tenders 
must be sent in not later than noon of 25th inst. to the electrical 
engineer at the above address. An advertisement contains further 
particulars. 


The Morecambe District Council require—(a) boiler, (L) steam 
dynamos, (c) switchboard, (d) transformers, (e) maius, (f) pumps and 
condensers, and (9g) storage batteries in connection with their electric 
lighting extension scheme. An advertisement contains further 
particulars and specifications, &c., can be obtained from the electrical 
oe (Mr. C. F. Parkinson, M.I.E.E.), Wood Hill-lane, More- 
cambe. 


The Glasgow Corporation also invite tenders for the supply and 
erection of two 800 H.P. compound vertical auxiliary engines for 
their new tower station at Port Dundas. Specifications, &c., can be 
obtained from the general manager of the Tramways department 
(Mr. John Young), 88, Henfield-street, Glasgow. Further particulars 
are given in an advertisement, and tenders must be lodged with 
the town elerk (Sir J. D. Marwick) by 5 p.m. on Nov. 14. 


The Electricity department of the Glasgow Corporation invite 
offers for ten miles of 2in. cast-iron pipes, to be delivered at the rate 
of one mile per week, commencing one month after acceptance. An 
advertisement contains further particulars, and tenders must be 
lodged with the town clerk (Sir J. D. Marwick), City-chambers, 
Glasgow, on or before Nov. 20, 


The /Frecham Town Council invite tenders for the supply and 
erection of (a) boilers, economiser, fittings, &c. ; (b) steam dynamos, 
condensers, pumps, steam and exhaust pipes, &c. ; (c) switchboards, 
&c. ; (d) underground mains, lamp posts, &c. ; (e) aceumnlatora ; 
(f) meters; (g) cranes, &c. ; (h) buildings. Specifications, &c., may 
be obtained of the consulting engineers (Mr. W. H. Trentham, 39, 
Victoria-street, London, S.W., or of Mr. G. R. Peers, 96, Deansgate, 
Manchester), and additional information is given in an advertise- 
ment elsewhere. Tenders must be sent to the town clerk (Mr. 
NE Bury), Town Hall, Wrexham, before 3 p.m. of Wednesday, 

vov. 8. 

The directora of the Great Western Railway Co. invite tenders for 

the supply of various stores, including telegraph instruments, 
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apparatus and drysalteries, telegraph poles and yellow pine, electric 
light carbons, incandescent electric lamps, copper, iron and steel 
wire, india-rubber goods, brasswork, acids, mineral oils, &c., &e. 
Samples and patterns may be seen up to the 19th iust. at the office of 
the Stores Superintendent. Swindon, where specifications can be 
obtained. Tenders to the secretary of the company (Mr. G. K. Mills), 
Paddington Station, London, W., on or before Monday, 23rd inst. 


The Wigan Corporation invite tenders for the supply, delivery 
and erection of feeders, mains and telephone cables, water-tube 
boilers with superheaters, stoneware conduits, steam dynamos, 
booster, motor balances, &c., storage battery, inspection boxes, copper 
and brass castings, &c. Tenders to Town Clerk (Mr. J. J. Charnock) 
by Oct. 25. 

The //';igan Corporation also invite tenders for the supply of 
about 30 tons of cast-iron boxes, &c.; about 3cwt. cast and wrought 
copper; and about 1 ton of brass castings, for their e'ectric light 
department. Tenders to town clerk by 25th inst. 


The Barking Town (Essex) Urban District Council invite tenders 
for the erection of (a) water-tube boilers with fittings, economiser, 
feed pump, &c , (b) pipework, (c) two 100-kilowatt steam dynamos,(d) 
main switchboard and connections, e) motor and trailer car trucks 
and electrical equipment, (f) overhead line equipment, &c., (g) under- 
ground feeder cables, conduits, &c. "Tenders by noon, Oct. 24. 


Tenders are invited by the Coventry Finance committee for wiring 
St. Mary's Hall. Tenders to Town Clerk by 23rd inst. 


The Darwen Town Council invite tenders for poles and overhead 
electrical equipment of tramways and for main feeder cables. Tenders 
to Town Clerk by 27th inst. 


Tenders will be received by the G.P.O. until 10a.m. of Oct. 93, forthe 
supply of Swedish, Norwegian or Finland red fir telegraph poles, 
to be delivered in London, and at Northumberland Dock (Hiver 
Tyne), West Hartlepool, Hull, or Grimsby, and also for creosoting 
the poles with 10lbs. or 12lb3. of creosote per cubic foot as may be 
directed. Forms of tender from Mr. Chas. E. Stuart, Controller of 
Stores, G. P. O., London. 


The Salford Corporation invite tenders for 500 central and 100 
side arm or span wire steel tramway poles. "Tenders to Mr. L. C. 
Evans, Town-hall, Salford, not later than 4 p.m. of Oct. 17. 


The Council of the city of Leeds require tenders for 50 electric 
tramcars. "Tenders to Town Clerk by Oct. 18. 


Tenders are invited until Jan. 31, 1900, by the municipal 
authorities of Praya, Island of Santiago, Cape Verd, for tlie conces- 
sion for the electric lighting of the town. Tenders to l'Administra- 
tion de la Ville de Praya. 


The municipality of Porto Alegre (Brazil) invite tenders until 
Dec. 31, for the electric lighting of the town. 


TENDERS RECEIVED AND ACCEPTED. 


The following tenders have been accepted by the Perth Pulice 
Commissioners for the supply of plant for their electricity works :— 
Callender Co. (underground maine, conduits and 


road works for public and private lighting) ...... £8,465 14 3 
D. Bruce, Peebles and Co. (steam dynamos (Willans 

engines), balancing motor, generator and booster) 6,110 0 0 
E. P. S. Co. (storage batteries) ............ UE QU: 1690 0 0 
Babcock and Wilcox (water-tube boilere, economiser, 

feed pumps, &c.)............. eee au vei accom 2,627 0 0 
Ditto, (pipe work in engine and boiler house) ...... 1461 0 O0 
Lowdon Bros. (main switchboard and connection)... 848 O O 
J. H. Carruthers and Co. (surface condensing plant) 772 0 0 
Southgate Engineering Co. (overhead engine room, 

travelling eran eee 2 321 0 0 
P. Campbell (station lighting eese 55 18 9 


The total amount of the accepted tenders is £22,334. 133., or about 
£1,000 under the estimate of the consulting engineer, Mr. W. C. C. 
Hawtavne. (The contract for these tenders was advertised in The 
Electrician for July 28 and Aug. 4.) 

The following tenders have been received by the Cardiff Corpora- 


tion for the supply and delivery of cast-iron arc lamp posts :— 
Hardy and Padmore, Cardiff Junction Dry 


Worcester (accepted) . £204 0 0 Dock C £255 0 0 
Chas. Jordan and Co... 376 19 6 WalterMacfarlane& Co. 216 10 0 
John Monk ............... 505 0 0 Picksley, Sims and Co. 210 0 0 
T. S. Anderson 290 10 0 De Winton (Limited)... 2:0 0 0 
W. Lucy and Co. ...... 272 0 0 Mackenzie Bros 229 10 0 
Hart, Son, Peard and Co. 265 10 0 D. King and Co 212 10 0 
Jas. Allen, sen., and Son 255 14 6 Mebowall, Stevens & Co. 208 5 0 


The Colchester Corporation have accepted the following tenders 
for their electric lighting works: — 
Davey Paxman and Co., boiler with exhaust and 


feed. pipes Ke‚ I ha —— . £618 10 0 
Ditto, Peache high-speed engine c oeeeenee 1001 0 0 
Siemens Bros. and Co., dynamo, switchboard and 

Lonnsetieoas s eui e dad, —— . 1050 0 0 
Ditto, main extensions e 660 0 Q 
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The Lighting committee of the Vestry of St. Martin’s-in-the 
Fields (London) have accepted the tender of Messrs. Singer and Sons 
for lamp standards with carriers for footway lamps at £25 each, for 
refuge lamps at £28 each, and for wall brackets at £12. 10s. each, on 
the understanding that 25 of the standards will be ready for delivery 
on 25th proximo, a similar number on Dec. 31, and the remainder at 
the rate of five per week ; and further, in the event of failure in 
delivery, the Vestry are to receive £10 per week during such time 
as the standards, &c., shall remain undelivered. 

The St. Helens Corporation have placed an order with the Klein 
Engineering Co for an extension of Klein’s Patent Chimney Cooler 
similar to the plant already erected. The complete plant is to be 
capable of dealing with three times the quantity of steam previously 
condensed. 


The Glasgow Tramways committee lave accepted the offer of the 
Gloucester Carriage and Wagon Co. for the supply of 80 bodies for 
double-deck electric cars, The car bodies are to be delivered in lots 
during the ensuing 12 months. 


The undernoted tenders have been accepted by the Battersea 
(London) Vestry for plant at their electric lighting station :— 


J. Spencer and Co. (overhead travelling crane) ............... £720 
Hart Accumulator Co. (batteries) 2,480 
Edwards and Barnes (steam pipes, c.: cö ,⸗ 8,012 


(This contract was advertised in our issues of July 7 and 14.) 


The Dundee Town Council have accepted the tender of Messrs. 
Dick, Kerr and Co. for the supply of 10 double-decked single truck 
cars at £5,500 and 10 double-decked bogie truck cars at £6,250. 
Particulars of the Council’s requirements were advertised in our 
issue of Sept. 22. | 

The Carlisle Corporation have accepted the following tenders for 
electric lighting plant :— 

Electric Construction Co. (extension of switchboard)... £995 0 0 

Thos. Piggott and Co. (extension to steam, &c., pipes)... 1,028 16 3 

The Carlisle Corporation have also accepted the tender of Messrs. 
Armstrong and Foster to wire the police offices and chief constable’s 
house at £64. 83. 6d. 


Messrs. L. M. Ericsson and Co., of Stockholm, have obtained the 
contract for the equipment of the telephone exchange at East London, 
South Africa. 


The Hastings Corporation have accepted the tender of Mr. D. H. 
Snow for alterations and extensions to the electricity station building 
at £5,062. 


APPOINTMENTS VACANT AND FILLED. 


The Stockton-on-Tees Gas and Electric Lighting committee require 
& resident electrical engineer to take charge ot their electricity depart- 
ment. Salary £250 per annum. An advertisement contains further 
Drac and applications must be sent to the town clerk (Mr. 
. B. Dodds) on or before 24th inst. 


An outside foreman is required by the Carlisle Corporation for 
their electric lighting department. An advertisement contains 
further pu and applications must be sent in to the city 
electrical engineer (Mr. C. D. Burnet), James-street, Carlisle, by 
16th inst. 

The Coventry Corporation require an assistant engineer for their 
electrieity works An advertisement contains further particulars 
and applications must be sent to the manager. Mr. Gilbert S. Ram. 


The IIull Electric Lighting committee have a vacancy for an 
improver at the electricity works for a period of two years. Further 
information may be. obtained from the city electrical engineer (Mr. 
A. S. Barnard), Application by 24th inst. See advertisement. 

The Wimbledon District Council require a clerk for their electricity 
department, An advertisement contains further particulars, and 
applications must be sent to the resident electrical engineer (Mr, F. 
Barnes Spencer), Council Offices, Wimbledon, by Monday, 23rd inst. 


The Electric Lighting committee of the Bury Corporation invite 
applications for the posts of—(1) distributing assistant engineer. 
Salary £100 per annum, ris.ng by £10 increments to £150; (2) 
meter inspector, wages 30s. per week. Some further particulars are 
given in an advertisement, and applications must be sent to Mr. John 
Haslam, town clerk, Corporation Offices, Bank-street, Bury. 

The Corporation of Newcastle-upon-Tyne are prepared to receive 
applications for the appointment of a resident electrical engineer, to 
act under a chief engineer, in the construction of the new electric 
tramways. Salary £500 per annum. Applications by Oct. 17. 

The governors of the Woolwich Polytechnic invite applications for 
the appointment of principal. Applications to clerk (Mr. A. J. 
Naylor), not later than 10 a.m. of October 16. 


The Bolton Corporation require a traftic manager for their tram- 
ways. Applications to Town Clerk by 14th inst. 

The West Hartlepool Corporation require a resident electrical 
engineer. Applications to Town Clerk's office before 21st inst. 


Mr. J. W. London, manager of the Douglas Southern Electric 
Tramway Co. has been appointed to a similar position at Norwich. 


Mr. London was last week entertained at dinner by the tradesmen of 
Douglas, and a presentation followed. 


Mr. Howard, late of Tunbridge Wells, and Mr. Foster, of Coventry, 
have been appointed mains superintendent and shift engineer 
respectively at the Newport (Mon.) electrical works. 


BUSINESS NOTICES. 


The business of Dutton aud Co. (Limited), railway signal minu- 
facturers, &c., Worcester, has been amalgamated with that of Messrs. 
J. F. Pease and Co. (Limited). 


Messrs. Elliott Brothers have now removed the whole of their 
manulacturing and testing works from 101, St. Martin's-lane, W .C., 
to their new factory at Century Works, Lewisham, London, S. E. 
All correspondence and goods, instruments for repair, &c., should be 
sent to Lewisham—in the case of goods per Pickford and Co. It 
should be added that the London oflice remains at 101, St. Martin’s- 
lane. The telegraphic address for the new works is Ohm London,” 
telephone 218 Deptford. 

Mr. J. K. Stothert informs us that he is resigning his appointment 
with the Babcock and Willcox Company, and will, in November, 
start in business in Bristol. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Mr. J. D. Stewart Bogle, liquidator of the London Metallurgical Co. 
(Limited), is applying for his release, A summary of affairs in this 
failure shows that the net realisation, outside the amounts realised 
by the Receiver for the benefit of the debenture holders was 
£22. 6s. 4d. The amounts received from calls on contributories 
amounted to £3,286. 1s. 2d., out of which £1,340. 19s. 8d. was 
deducted for payment of debenture holdera, leaving a total 
realisation at £1,945. 1s. 6d. All the assets have been realised. The 
expenses of realisation amounted to £1,420. 58. 10d. A dividend of 
lld. in the pound has been paid to 130 unsecured creditors, 
amounting to £459. 2s. 2d. ; £61. 10s. ld. has been paid to 19 
preferential creditors ; and there is a balance, apparently unexpended, 
of £4. 3s. 5d. 


Messrs. Laing, Wharton and Down, Ltd., of 824, New Bond-street, 
London, W., send us the following, dated Oct. 11 :— 

Dear Sirs,—We regret to have to inform you that, owing to our 
temporary inability to meet the demands of our creditors (resulting from 
the action of certain debtors in withholding large sums due to us), 
the Company has now gone into voluntary liquidation, the liquidator 
appointed being Mr. Leonard Warmington, of 80a, Coleman-street, 
London, E.C. 

The business is now being carried on by Mr. E. Kennedy Howea, of the 
firm of Howard Brothers and Howes, chartered accountants, 27, Clement's- 
lane, who was, on the 4th instant, appointed receiver and manager 
on behalf of the debenture-holdera. 

On Wednesday two applications were heard in the Vacation Court 
for the appointment of a receiver and manager of Maudslay, Sons and 
Field (Limited), the well-known marine and general engineers, of 
Lambeth and Greenwich, London, S.E. 


Claims against Conrad Dewey and Co. (Ltd.), manufacturers of 
electric light fittings, &c., must be in by 24th inst. to the trustee, 
Mr. H. De V. Brougham, O.R., 33, Carey-street, London, W.C. 


At a recent meeting of the Prism Globe Syndicate (Limited) it was 
resolved to wind up the company voluntarily with a view to recon- 
struction, and to appoint Mr. J. H. Bardsley, 60, King-street, 
Manchester, liquidator. The new company has been registered, 

A meeting of the Cottonwood Water Power and Electric Co. (Ltd.) 
will be held on Nov. 11 at 251, Winchester House, London, E.C., t» 
receive an account of the winding up. Mr. E. A. King is liquidator. 


The creditors of J. Stewart Edwards, electrical engineer, Moorgate- 
court, E.C., met on Tuesday, and decided to leave the estate in the 
hands of the Official Receiver to be wound up in bankruptcy. 
Debtor astributes his failure to expenses incurred in connection with 
the exploitation of patents, &c., and he estimates his liabilities at 
£13,000. The assets are a half.share in an electrical patent and an 
option over a copper mine in Wales. 

It is intended to pay off the liabilities of Mr. John A. Edmondson, 
electrical engineer, Globe Works, Kirkstall-road, Leeds, in full, at 
the end of October or early in November. Clainis against the estate, 
showing net amounts due, should be sent to Messra. Lee and Whit- 
field, accountants, 17, East Parade, Leeds, forthwith. 

A first and final dividend of 17a. 3d. is payable at the oflice of the 
trustee, 52, Belvoir-street, Leicester, in the failure of F. Marson 
(trading as F. Marson and Co.), electricians, &c., 1, Poplar-avenue, 
King Richard's-road, Leicester. 

C. F. 8. Pilling, electrician, 125, Holywell-road, Bolton, has been 
adjudicated bankrupt. 


A receiving order haa been made against Wm, Upton, electrician, 
13, Bridge-street, Danbury, on his own petition. 


Works for Sale.—The Manor Mill Engineering Works and 
Foundry, Hillfield, Belfast, are for sale. The works are well 
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water power, supplemented when 
necessary by gas engines. There is also an independent electric 
lighting plant. An advertisement contains additional information, 
and further particulars can be obtained from Mrs. Butler at the 
above address. 


Plant for Sale.— Particulars are given in an advertisement of a 
complete country house electric lighting plant for sale. "The plant 
is tixed at Truro, and comprises a vertical Hopwood boiler, a 
Marshall steam engine, a Parker shunt-wound dynamo, a battery of 
Pritchett and Gold accumulators (with a capacity of 450 ampere- 
hours), a six-way regulating switchboard, &c. 

The Huddersfield Corporation have for sale a 50 unit generating 
set. The plant is in perfect working order. Further particulars 
may be obtained from the borough electrical engineer, Mr. A. B. 
Mountain, St. Andrew’s-street, Hudderstield, to whom offers must be 
sent. See alvertisement. 

Mr. Thomas Johnson, Prescott, Wigan, has some electric lighting 
plant for sale, particulars of which are given in an advertisement. 


“Trusty” Gas Engines.—The Trusty Engine Works at Chelten- 
ham have issued a new list of “Trusty” gas engines, for which 
improvements are claimed. The list is obtainable on application. 


"British" Roller Bearings. —The roller bearing manufactured 
by the Roller Bearings Co. (Limited), of 1, Delahay-street, West- 
minster, London, S. W., has now been before the public for some years 
and its use has assumed very large proportions. Like most new 
inventions the process of development, both as regards mechanical 
perfection and general adoption, has been progressive, since it has not 
only had to overcome the misgivings of many engineers as to its 
claimed economy of power and durability, but also a certain 
prejudice owing to the failure of the ** uncontrolled " roller bearings 
of past times, some of which were tried but did not long survive the 
practical ordeal. The theory of the roller bearing, notwithstanding 
these early failings, was accepted by all mechanical engineers, and the 
Roller Bearings Co. at the start of its career set itself to solve the 
question of the application of these bearings to practical everyday 
work. The company’s success has, as SCIRE happens, brought 
into the field competitors, some with a cheap and practically useless 
article, others with a more costly and intricate bearing, but the 
company has continued to practically hold the market for this class 
of goods, which they claim to staud wear and tear and to effect a 
saving of from 30 to 50 per cent. in frictional resistance. The 
* British” roller bearing was practically the first bearing of 
this kind male to any extent in this country, and its name 
distinguishes it from bearings now being offered in England which 
had their origin in the United States or other countries. That 
the manufactures of the Roller Bearings Co. will stand the test of 
time is proved by the fact that for several years past they have been 
successfully running on the Liverpool Overhead Railway, the London, 
Brighton and South Coast Railway, the Lynton and Barnstaple Rail- 
way, and other railways in this country, whilst many of the principal 
tramway companies, both in England and abroad, have adopted the 
&ystem. These are in addition to immense numbers of the roller 
bearings now being used on light and heavy shafting in industrial 
works. The company's extensive factory is equipped with special 
tools and machinery for turning out highly-finished roller bearings 
in any size or form to suit all kinda of machinery, whether worked 
by electricity, steam, horse, or other motive power. 


Chemical Trades’ Directory, 1899.— M essrs. Davis Bros., of 32, 
Black friars-street, Manchester, have just issued, price 21s. net, the 
first edition of the Chemical Trade Directory. In compiling this 
work for the use of those engaged in and having business relations 
with the chemical trades of the country, the publishers state that 
their practical experience in connection with the “ Chemical Trades’ 
Journal” enables them to judge of what is required in the prepara- 
tion of a work of this character, and the buyers and sellers or 
u:era of chemicals, and merchants and shippers of these commo- 
dities, have now available a work which is compiled bv those whose 
long association with the industry enables them to cater with advan- 
tage for this increasingly large section of the industrial public. The 
section giving a list of analysts and public samplers will undoubtedly 
prove a useful portion of the book, and the care given to the compila- 
tion of a list of experts with special knowledge of particular branches 
of the chemical trades should help to make the new venture popular 
with those for whom it is especially compiled. It is, of course, too 
much to expect a work of this kind to be complete in its first issue, 
but the publishers are certainly to be complimented upon the get up 
of the book and the care, so far as we have been able to check 
it, with which the entries have been made. The directory is a 
useful addition to the already long list of available reference works. 


Cassiers Magazine.—The October issue contains articles on 

Compressed Air, Electricity and Steam for Mining Purposes,” 
* Storage Batteries versus Electric Isolated Plants," * Nickel Steel 
versus Mild-Steel Boiler Tubes,“ Aluminium Manufacture in Great 
Britain,” * Condensing Plants for Factory Purposes,” &c. 


“ Engineering Magazine.”—The October issue of this magazine 
contains articles on “ Electric Power in Engineering Works,” The 


situated. The driving is by, 


Outlook in the American Iron Industry," * The Revolution in 
Machine Shop Practice,” Works Management for the Maximum of 
Production,” “Standardising in Engineering Construction,” “The 
Use of Steam in Auxiliary Machinery for Warships,” “ The Develop- 
ment of Gerinan Shipbuilding,” “England, America and Germany as 
Allies for the Open Door,” The issue, which contains a useful review 
of the Engineering Press, can be had at the offices of The Electrician, 
1, 2 and 3, Salisbury-court, Fleet-street, London, E.C. 


Catalogue.—Messrs. Webster, Michelson and Co., electrical 
engineers, Eve Hill Works, Dudley, have issued a useful price list, 
and invite inquiries for electrical machinery and appliances of all 
kinds. The list includes a statement of the comparative average cost 
of gas and electricity for small installations, wh'ch will be found 
useful to the wiring contractor, 


Exports of Electrical Apparatus and Material. —The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including N and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Oct. 4 to Oct. 10, 
with the ports of destination :— 

Africa — Alexandria, £29 ; Cape Town, £766 (including £467 
telegraph wire) ; Chinde, £1.576 ; Durban, £1,119 ; East London, 
£86 ; Lourenco Marques, £396 (telegraph material); Port Eliza- 
beth, £178. Argentina—Buenos Ayres, £455 (including £332 tele- 
graph material). Australasia — Brisbane, £85 (telegraph material); 
Hobart, £100 ; Melbourne, £672 ; Perth, £354 ; Sydney, £622 ; 
Wellington, £314. Belyium—Antwerp, £635; Brussels, £18; Ostend, 
£107. Canada—Halifax (N. S.), £6,663 (including £6,503 tele. 
graph material); Vancouver (B. C.), £72 (telegraph wire). Ceylon — 
Colombo, £19. Denmark—Copenhagen, £10 (telegraph wire). Germany— 
Hamburg, £185 (including £170 telegraph material) Gibraltar, £148 
(including £138 (telegraph apparatus. J/olland—Awmsterdam, £37; 
Rotterdam, £69. Hong Kong, £2,553. India—Bombay, £104 ; Calcutta, 
£120; Madras, £38. Japan—Yokohama, £2,789. Norway—Christiania, 
£29 (telegraph material). Russia—St. Petersburg, £158. Spain— 
Grenada, £12. Straits Settlements—Penang, £39; Singapore, £1,383 
(including £179 telegraph material) Sieden—Stockholm, £76 (telegraph 
material) Total £20,925, against £7,056 in the corresponding week last 
year (Oct. 5 to Oct. 11). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Aberdeen.— The Corporation will apply for parliamentary powers 
to construct additional electric tramways. The cost of constructin 
the proposed new lines and equipping the whole on the overhea 
trolley system will amount to about £280,000. 


Barrow-in-Furness.—The Council has obtained sanction to th2 
borrowing of a further £9,800 for electric lighting extensions. 


Battersea (London).—The Finance committee has informed the 
Vestry that notice has been served upon the County of London 
Electric Jaghting Co. requiring them to remove the electric light 
mains in that portion of Trinity-road within the parish, or, in 
default, the Vestry would cause the mains to be removed within 
24 hours after the expiration of the notice. The notice expired on 
Tuesday, Oct. 3, and on that day the vestry clerk was served with an 
interim injunction restraining the Vestry from removing or other- 
Wise interfering with the mains until after the hearing of a writ of 
summons, which was also served, returnable on Tuesday, Oct. 10, 
or until further order. At the same time a writ of claim for an 
injunction was served. On October 10 the summons was heard, and 
an injunction was granted pending the hearing of the main action. 

Blackpool.— Differences have arisen between the electricity and 
gas departments of the Corporation in regard to the supply of coke 
to the electricity works. The matter occupied the attention of the 
Corporation at their meeting last week, and Ald. Brodie, chairman 
of the Electricity committee, pointed out that at one time when the 
Gas committee were sending out coke at 4s. 8d,, they charged the 
Electricity department 8s. 4d., and as Mr. Quin kicked against it, 
The resolution that coke should be supplied to the Electricity 
department at the same rate as other customers was passed. To get 
over it Mr. Chew this year had not let any contracts, so that he coald 
make his own price. The matter was eventually referred to the 
borough treasurer. 


Bedford.—At a specially-convened meeting of the Council it was 
decided to apply for Parliamentary powers to construct, equip and 
work a system of electric tramways in this town. 


Belfast.—The deputation which was recently appointed for the 
purpose of obtaining information on electric traction matters 
presented their EUH to the Corporation last week. They recom- 
mended that a rail of 96lb. per yard would be the most suitable for 
the proposed lines, that the rail joints be bonded with flexible 
t Crown ” bonds, and that the rails and double track be cross-bonded 
about every 40 yards with the same type of bond ; that it would be 
advantageous to place pipes for electric cables under the permanent 
way during its construction. The above recommendations were made 
on the assumption of the adoption of the overhead trolley system, all 
the valid objections to which, says the report, have been overcome, 
and the committee feel perfectly contident that such a system is the 
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best and most suited to public use. The first paragraph of the report | distribution expenses, £253; sinking fund and interest, £285 ; 


was adopted, and the remainder was referred back. 


Blackburn.—A loan of £25,500 has been taken up by the Corpora- 
tion from the Public Works Loan Commissioners at 23 per cent. 


Bradford. —The half-yearly financial statement of the Electricity 
department was presented at the Council meeting on "Tuesday. 
The chairman of the Gas and Electricity committee (Ald. Speight) 
said the total income for the half-year ended June 30 was 
£13,256. 12s. 113d., compared with £9,565. 14s, 7d. in the corres- 
ponding period last year, an increase of £3,690. 183. 44d. The 
total expenditure, including interest and sinking fund, was 
£11,523. 10s. 4d., against £7,907. 4s. 5d, an increase of £3,616. 
The profit for the half-year amounted to £1,732. 28. 74d., against 
£1,653. 10s. 2d., an increase of £74. 12s. 50d. The number of 
consumers was 965, against 720, an increase of 34 per cent. The 
total number of units consumed was 996,807, against 480,294, an 
increase of 1074 per cent., irrespective of current supplied for 
public lamps, This large increa‘e was accounted for chielly 
by the current supplied at one penny per unit for the Bolton and 
Horton tramway lines, which were responsible for 59} per cent., 
the increased consumption. The total profits since the opening of 
the works to June 30 last, after paying interest and sinking fund, 
amounted to £22,616 6s. &l, and the total amount written off for 
depreciation had been £10,556 12s, 3d., leaving £12,059 14s, 5d. to 
be appropriated as the Council might direct. The trade protit 
(before! reckoning interest and sinking fund) for the half-year 
worked out at £4. 3s IId. per ceut. on a capital outlay of 
£180,129, and the net profit, alter charging interest and sinking 
fund, showed a percentage of 19s. 3d. Taking the two last 
half-years the trade profit amounted to £15,467 108. Old., repre- 
senting £8. 9s. 6d. per cent. per annum on the capital outlay. He 
was sorry to report that on Saturday night last a very serious “ burn- 
out” took place in three of the cables in the centre of the city. He 
did not like to say what was believed to be the cause of this damage, 
without further inquiry, but the three cables in question were com- 
pletely burned out, even their armour-plating being destroyed. The 
men were go* to work early on Sunday morning, and new cables 
were laid down at once, and on Sunday evening everything was 
working as if nothing had happened. The report was adopted. 


Brighouse.—By a practically unanimous vote it has been decided 
by the Council to invite the Halifax aud Huddersfield Corporations 
to extend their respective tramway aystems to Brighouse. 


Broughty Ferry.—The Burgh Commissioners have received a 
proposal from Edmundson’s Electricity Corporation for the erection 
of electricity supply works in the district. The Company offer to 
supply current for public lighting at 3d. and for private lighting at 
7d. per unit for the first hours maximum demand, and 4d. per unit 
after. The Commissioners would have the option of purchasing at 
seven years on an independent valuation. The matter has been 
referred to a committee. 

The Burgh Commissioners have entered into an agreement with 
Messrs. Greenwood and Batley, who propose to apply for Parlia- 
mentary powers to construct an electric tramway between Dundee 
and Monifieth. The Board of Trade recently refused to confirm 
te 7 of the Light Railway Commissioners for the construction of 

this line. 


Camberwell (London).— In the report presented to the Vestry 
by the General Purposes committee last Aai it was stated that they 
had received a letter from the County of London Co. asking whether 
the Vestry had passed a resolution in accordance with Section 60 of 
the Camberwe!l provisional order, and also whether they intended 
to require the Company to sell their Camberwell undertaking. It was 
decided to ask the company for full information as to capital expended 
and contracts entered into since the last published accounts and to 
give access to works, and also to give the Vestry notice when intend- 
ing to carry out new work. 


Cambridge. —Powersa for the purchase and extension of the present 
tramways and for the introduction of electric traction are to be 
applied for in the forthcoming session. Messrs. Kincaid, Waller 
and Manville have been retained as consulting engineers. 


Canada Past and Present. We have received from the publishers 
of the Toronto Glohe an interesting review of Canada's progress 
during the past 100 years, and especially during the past 25 years. 
The object of this little booklet is to show the development of the 
chief towus and cities of the Dominion, and the success attained in 
£o small a compass is highly creditable to those responsible for its 
compilation. Over 100 miniature illustrations afford an excellent 
birdseye view of as many places of interest, and show at a glance— 
what is not yet fully appreciated at home—the justice of the claims 
put forth for many of the main thoroughfares of the leading cities of 
Canada. Copies of the pamphlet can be obtained from the Globe 
offices in London, 222 225, Strand, W. C. 


Canterbury.—The accounts of the Electricity department for the 
past quarter are as follows: — Receipts, £590; generation and 


1 


\ 


profit, £52. 


Cardiff.—An inquiry has been held here into the application of 
the Corporation to borrow £3,209 for electric lighting extensions, 


The town clerk (Mr. J. L. Wheatley), the borough electrical engineer 


(Mr. N. Appelbee), and Ald. Jacobs gave evidence in support of the 
application, and explained that the sum of £3,209 was made up by 
£2,476 for extensions of mains to Newport, Castle, Albany and 
Wellfield roads, £443 for extensions to Cowbridge-road, through 
Severn-road, Romilly-crescent, and part of King’s-road, and £290 for 
extensions to mains from Cowbridge-road to the sanatorium. There 
was no opposition, 


Colchester. The Corporation have received sanction to the 
borrowing of a further £6,000 for electric lighting extensions. 


Dungannon (Ireland).—The District Council have decided to 
employ a consulting engineer to advise them upon the question of 
erecting electricity supply works, and as to the purchase of the 
undertaking of the local gas company 


Dudley.—The foundation stone of the electricity station building 
was laid by the mayor (Ald. Dunn) on Monday. 

Ealing.—A special meeting of the Council has been called for the 
7th prox. to consider the advisability of applying for powers to 
construct and work electric tramways. It has been practically decided 
to apply for powers. 

East Ham.— The clerk to the council, the accountant, and the 
electrical engineer (Mr. W. C. Ullman) have been instructed to 
prepare a report kr the advisability of instituting a svstem of 
wiring premises in the district on the easy payment system. 


Edinburgh.—A report from the engineers on the progress of 
the Dewar -place and M’Donald-road electricity stations was 
under the consideration of the Electric Lighting committee on 
Tuesday. Two years ago the equivalent number of 8 c.p. lamps 
connected was 109,000, and the evening load (continuous current) 
was 6,080 amperes (at 230 volts). By Christmas last year, when 
the maximum load (on the continuous side) had reached 11,300 
amperes the number of lamps thus connected was 184,000. 
The present maximum load on the station (continuous current) is 
10,700 amperes, or very nearly as much as the Christmas load of last 

ear. There are now connected 215,000 lamps, aud the maximum 
oad corresponds to nearly 40 per cent. of those alight at one tinie. 
The increase of lamps since the beginning of the year has been 
enormous, being at the average rate of over 1,500 per week for the 
past nine months. The Dewar-place station now holds all the plant 
which can be placed in it. The engines and dynamos are complete, 
and all have been tested in actual work in the city mains. When the 
new boilera are comple the station will be able to supply about 13,000 
on y on the continuous current side, besides alternating current, 
and with ample reserve on both sides. The most strenuous efforts 
have been made to get the M’Donald-road station ready in time for 
the winters load, and these efforts have been successful, notwith- 
standing the delay in the delivery of plant and material. Each of 
the large M'Donald-road machines can supply 3,200 amperes, and 
each is therefore of sutticient power to supply current to about 24,000 
lamps alight at once. There is no doubt that the two stations will be 
able to work together for the winter as intended, and that there will 
be in them ample power for the winter's demands. 


Electricity Supply in the East End.—A conference of local 
authorities of Mile End, Limehouse, St. George’s-in-the-East and 
Whitechapel was held on Tuesday to discuss electric lighting 
questions, The districts are about to be merged in one borough, and 
a uniform system of lighting is desired. The Whitechapel Board is 
erecting electricity supply works, but for the other parishes the 
County of London Co. have obtained a provisional order. The 
company has just given notice of intention to begin laying mains, 
and as one of the terms on which the order was granted was that 
the work shculd be begun within two years, Limchouse and Mile 
End have applied to the Board of Trade to revoke the powers. The 
Board, however, have replied to Limehouse that they do not intend 
to do so. Ultimately a resolution was carried appointing a deputa- 
tion to wait on the Board to demand that the company’s order be 
revoked, and affirming that the lighting powers should be in the 
hands of the new municipal body. 


Electric Lighting in Essex.—The Buckhurst Hill and Woodford 
District Councils recently received communications from Messre. 
Taylor and Field asking sanction to an application for electric light- 
ing power for these districts, It is proposed to form a company for 
establishing electricity works for both districts, The matter has been 
referred to a committee. 


Electric Traction in Birmingham.—The leases of the various 
sections of the tramways of the Birmingham and Midlands Tramways 
Co. expire between 1902 and 1906, and the various authorities 
e whose districts the lines run, including Birmingham, Smeth- 
wick, Oldbury, Rowley, Tipton and Dudley have been notified by 
the company that they are prepared to reconstruct and equip the 
whole of their lines outside Birmingham on the overhead trolley 
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system. A meeting of the authorities has been called to discuss the 
situation. 


Electric Traction in Egypt.—The electric tramway from Cairo 
to the Pyramids of Gizeh has just been opened. The length of the 
line is over seven miles. 


Electric Traction in the Midlands —The British Electric 
Traction Co., which have acquired the Dudley, Sedgley and Wolver- 
hampton steam tramways, have decided to reconstruct and electrically 
equip the lines, and at the same time it is proposed to reduce the 
line from broad to narrow gauge. 


Eton, —The agreement with the Windsor Electrical Installation Co. 
fur the electric lighting of the streets for the ensuing five years has 
been sealed. 

Exhibition.— A Tramwavs and Licht Railways Exhibition is to 
be held at the Agricultural Hall, London, in 1900. 

Fulham (London).—The charge for electric current for lighting 
has been fixed at 5d. and for motive power at 21d. per unit. 


Glasgow.—A recommendation has been made by the Tramway 
committee that the offers for constructional steel work of the new 
power station at Port Dundas should be remitted to the committee 
with powers. Mr. J. H. Martin objected, as it was a contract 
involving an outlay of £15,000 or £20,000. The specifications were 
drawn on the same lines as those for the main engines, and some 
firms in the city did not, he asserted, understand them. "The subject 
could come before the meeting of the Police Department, and that 
would involve a delay of only six days, He moved that the committee 
be in-tructed to report to the Corporation, and this amendment was 
ultimately carried. 


Grays (ESsex).— In reference to the application of the Little 
Thurrock Parish Council for a supply of electric current for public 
and private lighting, the clerk (Mr. C. E. Hatten) has reported that 
he cannot advise the Grays Council to undertake the work. He did 
not know whether Little Thurrock would beable to put down cables 
out of current revenue, or whether they would have to borrow. If 
they had to borrow, the Local Government Board would certainly 
not give permission, unless this Council had power in their pro- 
visional order to supply outside parishes, and they could not amend 
their order until next year. 

Great Grimsby..—Ald. G. S. Dobson, J. P., chairman of the Light- 


ing committee, laid the foundation stone of the electricity supply 
station buildings on Thursday last. 


Hammersmith (London).—At the Vestry meeting on Wednesday, 
a discussion arose on the question of electric traction in some of the 
principal thoroughfares of the district. Ultimately the following 
resolutions were passed :—(1) That it was not advisable to allow the 
tramway trolley wires to be attached to the electric lighting 
standards, or for the Vestrv's arc lamps to be placed on the Tram- 
way company’s posts; (2) That the“ Bristol“ de-ivn for side and 
centre posts be adopted ; (3) That shorter cut-out circuits than half- 
mile lengths be insisted upon ; (4) That when the Tramway com- 
pany erect their posts in the centre of the road, they be required to 
adopt two 100 c.p. incandescent lamps, and to see that the traction 
posts are sufficiently lighted ; (5) That the Vestry urge the London 
County Council not to insist upon the underground system of 
traction as suggested, but to use its utmost endeavours with the 
Tramway company to substitute the overhead trolley. 


Harrogate.—From Ist Jan. the following charges for current will 
be made by the Corporation :—6d. per unit for the first hour, and 
4d. after for. less than 15,000 units; beyond this, 61. and 21. 
respectively. For motive power, 6d. and 2d. respectively. 

Hartford.—This village is now lighted electrically. Twenty-nine 


16 c.p. incandescents have been erected. The estimated cost of main- 
tenance is about £60 a year. 


Islington (London).—In connection with the extension of the 
electric lighting mains through Canonbury-road to New North- 
road, the Vestry have resolved :— 

„That the sum of £4,997 be taken up by loan and repaid by equal half. 
yearly instalments of principal and interest combined, within 42 years ; 
that the Vestry undertakes that during the currency of the loan no further 
loan will he raised to replace any of the plant, the cost of which is to be 
defrayed out of such loan of £4,977; and that any renewals required 
during the period of such loan shall be provided out of a sinking fund to 
be created for the purpose, or from maintenance account." 


Itchen.—The Roads committee are to report upon the advisability 
of obtaining a provisional order for the district. 


Leyton.—Mr. Hawkes having commenced proceedings against the 
Council for alleged nuisance caused by the vibration of the plant 
at the electricity works, a motion was made before the Vacation 
Judge for an injunction, but it was allowed to stand over generally 
with liberty for Mr. Hawkes to bring it on again at short notice. The 
engineer reported considerable progress in carrying out the neces- 
sary work in silencing Nos, 5 and 6 engines at the meeting of the 
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Council last week. Sanction for extending the time for repayment 
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of the loan of £4,000 for purchase of land from 25 to 50 years has | 


been obtained. 


Leeds.—The working of the Leeds tramways department for the 
year ended Sept. 29 resulted in increased receipts of nearly £25,000, 
an increase of 483,368 in car miles run, and the number of passengers 
carried 5,443,677 :— 


Year ended Increase 

Sept. 29, 1899. over 1898. 
Electric car receipts £53,186 12 7 £16,292 16 6 
Miles run 1,014,408 291,003 
Passengers carried ......... 11.604. 555 3,554,798 
Receipts per car mile...... 12:58d. — ..... 0:34d. 
Steam car receipta......... £21,726 4 0 £3,411 1 7 
Miles run ceeees 484,503 . ...... 25,946 
Passengers carried 5,594,807 . ...... 744,236 
Receipts per car mile...... l224d.  ..... . 1:94. 
Horse car receipts ......... £12,560 17 4 ...... £5,246 7 4 
Miles run cesse eun 1,034,008 —€—À 166,419 
Passengers carried 9,286,861 segues 1,144,643 
Receipts per car mile...... 987d. | .... ‘ 0:944. 
Wages paid .............. ... £44,245 1710 .... £3,130 8 1 

Aqyregate Inercases. 
. Receipts. Miles run. Passengers carricd. 

Electric cara... £16,292 16 6  ...... 291,005 ...... 5,554,798 
Steam cars. 3411 1 7 .... 25,936 ...... 744,236 
Horse cars 52160 7 4 165,419 1,144,643 


Light Railways.—The question of the confirmation of the Light 
Railway order for the construction of the Leeds aud Bradford light 
(electric) railway was again considered bv the Board of Trade on 
Tuesday. Sir Courtenay Boyle had objected to what he termed a 
novel clause of the order, viz, that the railway may be used for 
the purpose of conveying passengera, goods, minerals, parcels and 
animals, provided that goods and minerals shall not be conveyed 
without the previous consent in writing of the Great Northern Rail- 
way Co." The Great Northern Co. now opposed the application on 
the ground that the proposed light railway was not within the 
purview of the Light Railways Act, as the district between Leeds 
and Bradford, which the new line was intended to serve, is neither 
sparsely populated nor without proper railway communication. 
After discussing the propose I clause, Sir Courtenay Boyle decided 
that the railway company’s objection applied to the preamble of the 
proposed Bill, and the decision of the Board was deferred. 

The objections of the Great Northern Railway Co. to the confir- 
mation of the order granted to the Doncaster Corporation for the 
construction of a light (electric) railway were considered by the 
Board of Trade on Wednesday. The various clauses of the order 
were, with some slight amendments, approved. 

An inquiry was held at Swansea on Wednesday by the Light 
Railway Commissioners into the application of the Dritish Electric 
Traction Co. for the construction and electrical equipment of exten- 
sions to the tramways in the borouzh, including lines to Sketty, 
Cockett and Clydach. Mr. Balfour Browne, Q.C., who appeared in 
support of the application, said the Corporation had unsuccessfully 
promoted a Dill in Parliament for the same object, but they could 
not purchase the existing tramways until 1905, and they were bound 
to grant a further lease for 21 years; consequently it was desirable 
that the company should carry out the proposed extensions. Mr. 
Cripps, Q.C., M. P., contended that the local authority had the right 
to carry out the extensions themselves. After hearing evidence of 
residents in favour of the application, the company’s engineer (Mr. 
S. Sellon) gave technical details of the proposed lines. He said the 
total cost, including electrical equipment, would be about £53,200. 
Alter hearing arguments from counsel, the Commissioners reserved 
their decision. ] 

An inquiry was held yesterday (Thursday) into the application to 
construct a light (electric) railway between Wolverhampton and 
Bridgnorth. 

The New General Traction Co. propose to apply for powers to 
construct an electric tramway from Hammersmith Bridge, through 
Barnes and Mortlake, to Richmond. The Richmond Council has 
already decided to itself construct any new tramways that may be 
required in the borough. 


Liverpool.—The North Haymarket is now lighted electrically 
throughout by 56 arc lamps. 

Lytham —Mr. F. II. Medhurst has been retained to prepare a 
report on electric lighting at a fee of 25 guineas. 


Margam.—An inquiry has been held into the application of the 
Council to borrow 46,500 for the purpose of estab lane electricity 
supply. Mr. Ivor Bowen (for the Council) said the present area was 
livhted by gas, under an agreement with the Aberavon Corporation, 
which terminated this year. Many complaints had been made as 
to the quality of the gas supplied, and the Council were anxious 
to adopt electric lighting. The resident engineer of the Port 
Talbot Dock and Railway Co. (Mr. J. Hosgood) said the proposed 
site for the station was a good and central one, and close 
to the Great Western Railway. It was proposed to lizht the 
street leading from Taibach to Aberavon with iucandescent 
lamps of 50 c.p. at a distance of 90ft. apart. Lamps of 30 
c.p. at a distance of 70ft. would be used for the side streets. 
The total estimated cost of the scheme was £6,500. The surveyor 
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(Mr. J. Cox) and the town clerk (Mr. M. Tennant) also gave 
evidence in support of the application. There was some opposi- 
tion from the Aberavon e and Mr. J. C. Howell, 
electrical engineer, was called in opposition. He said the scheme 
did not ensure a constant supply of electric current, and the estimated 
revenue per lamp (10s.) was too high. It was never above 58. to 
78. 6d. He did not consider the district adapted for electric lighting. 
He did not believe in electric lighting by public bodies, as they 
rarely carried it out to advantage. Mr. H. R. Vivian, of Vivian 
and Sons, also opposed the application. 


Morecambe.— The Council are advertising for tenders for exten- 
sions of their electric lighting plant, and application is to be made 
for sanction to borrow £25,389 for this purpose. 


Municipal Telephony.— On the recommendation of the Tele- 
phone committee, the Glasgow Corporation have decided to apply 
for a telephone licence to extend to Dec. 31, 1913, but the conditions 
of the licence are to be such as to adinit of the Corporation equipping 
their telephone exchange in the most approved manner, and without 
interference by the Post Oflice authorities. 


Nantwich.—The District Council at their last meeting passed a 
resolution requesting Mr. G, R. Peers, Manchester, to prepare a report 
upon the proposed electric lighting of the town, in combination with 
& suggested sewage scheme. 


New Submarine Cable.—On Saturday, Oct. 7th, the Telegraph 
Construction and Maintenance Co.'s new cable steamer “ Anglia ” 
(Capt. Cato) sailed from the Thames with the Eastetn and South Afri- 
can Telegraph Co.’s cable to be laid from Cape Town to St. Helena. 

Obituary.—The death is announced of Mr. Alexander L. Fyfe, 
who, in conjunction with Mr. John Fyfe, his brother, and Mr. John 
Main, was the creator of Electric Avenue, Brixton, London, and was 
the pioneer of electric lighting in the South of London. 


Oldbury.—The gas committee are in negotiation with the Mid- 
land Electric Corporation for Power Distribution to supply current 
for lighting and motive power in Oldbury. Mr. J. W. Wilson, M. P., 
announced at the Council meeting this week that it would be some 
time before the committee would report upon the matter. 


Overhead Wires in London.—At the meeting of the Strand 
^oard of Works, on Wednesday, the Works Committee presented 
their report recommending that permission be not viven to the 
National Telephone Co. to erect. their wires overhead, and that the 
question of this permission he deferred for three weeks to enable a 
report to be prepated as to whether the Company are performing 
their undertaking to proceed with all speed to place their mains 
underground. 

Private Postcards.— On and after Nov. 1 the maximum size of 
private postcards will be increased to 5}in. by 33in. 


Post Office Telephone Facilities.—The Vestry of St. Martin's- 
in-the-Fields (London) has approved the application of the Postmaster- 
General for facilities for opening the streets for telephone conduits. 
The Vestry “earnestly hope that the laying of the conduits will be 
carried out by night as well as by day." 

Prestwich.— Electric lighting powers are to be applied for by the 
Council next session. 

Redditch.—O wing to the success of their electricity undertaking 
the Council propose to apply for sanction to borrow £5,000 or £6,000 
for extensions, and also for about £1,340, excess of expenditure over 
estimates on the original undertaking. 

Ross.—A ratepayers’ meeting was held last week to consider the 
Council’s electricity supply proposals, and a resolution in favour of 
postponing the scheme “for a vear or two” was passed. 


Rothesay.—The Council have approved the British Electric 
Traction Co.’s proposal to construct an electric tramway or light 
railway from Rothesay to Kilchattan Bay, via Scalpsie Bay. 


Sale.—Provided the Manchester Corporation obtain authority to 
supply current in the Stretford district, they will also provide a 
supply in Sale. 

: alford.— An inquiry was held on Friday into the application of 
the Corporation to borrow, amongst other sums, £10,500 for electric 
lighting. The acting town clerk (Mr. L. C. Evans) said there was a 
great demand for electric current for lighting, and the present appli- 
cation was urgent, as electric power would shortly be required for 
tramways. ‘They had already received permission to borrow money 
for the purchase of land and the erection of walls, and the Corpora- 
tion now sought powers to borrow £10,500, £5,500 of which would 
be required for the erection of necessary oflices, and the remaining 
£5,000 for meters, &c. The new buildings in Strawberry-road 
would be used as a low-tension generating station, and it was 
proposed to provide a battery sub-station. Mr. John Hall, architect, 
also gave evidence, and Mr. Evans later intimated that the Corpora- 
tion would shortly ask permission to borrow a much larger amount 
(about £72,000) for the electric lighting scheme. There was no 
opposition. 

St. Martin’s in the Fields (London, W.C.).—We understand 
that, after discussion of certain points in the agreement between the 


Vestry and the Charing Cross and Strand Electricity Supply 
Corporation, a working arrangement has been concluded, and that the 
laying of the electric lighting mains in the parish will be proceeded 
with forthwith. The agreement provides that upon the determina- 
tion of the agreement by notice at the end of the first 7 or 14 years 
the Vestry shall have the right to purchase, and if the avreement 
shall expire by effluxion of time the Vestry shall have the option to 
purchase. It 1s expected that the works undertaken by the Charing 
Cross and Strand Corporation will be completed by the first week in 
December. 


Shotts (N.B.).—Mr. A. R. Kirkwood, who has put down a plant 
for lighting his premises at Dykehead, is also making arrangements 
for supplying current for private lighting in this district. 

Shrewsbury.—The Corporation have decided to erect 24 addi- 
tional arc lamps in the principal streets between the two bridges at 
an estimated cost of £850, and an annual cost of £641. Application is 
to be made for sanction to borrow £3,080 for this work and other 
extensions of the mains, 

Simla (India).— An electric lighting plant is beiug erected at the 
Viceregal Lodge. The plaut includes three Siemens steam dynainos. 
A battery of accumulators will also be provided. 


Sittingbourne.—The Council will apply for a provisional order. 


Southport.— The Council have obtained sanction for borrowing 
£55,000 for extending the electricity supply undertaking. 

An inquiry will shortly be held into the application of the Council 
to borrow £60,000 for the construction and equipment of a system 
of electric tramways. 

South Shields.—The electricity supply undertaking of the 
Corporation is making good progress, as at the end of September 
the equivalent of 22,576 8 c.p. lamps was connected, against 11,319 
at the same time last year. 


Stafford. The Council have decided to obtain parliamentary powers 
for borrowing additional money for electric light and £s extensions. 


Trafalgar Day Illuminations.— Brilliant electric lighting effects 
are to be intioduced on the Nelson column in Trafalgar-square, 
Lor.don, in celebration of Traſalgar Day, Saturday, October 21. The 
Navy League, whose business it 1s to provide this particular illumin- 
ation, have accepted the design of Mr. G. W. Bellgrove, F. R. H. S. 
The illuminaticn will take the form of spiral lines ot light from the 
capital to the plinth, and the four noble basreliefs will be covered 
with laurel with incandescent lamps intertwined. A searchlight is 
to be thrown on the figure from 6 to 11 p.m. 


Trans-Pacific Telegraph Cable.—The President of the United 
States has decided to urge upon Congress a scheme for the laying of 
a trans- Pacific cable on a route which, it is stated, a recent survey 
shows to be a practicable one for the line. 


Transvaal.—It is satisfactory to learn that, notwithstanding the 
large number of mining companies which, owing to the ‘strained 
relations " between the South African Republic and Great Britain, 
have stupped working, the Rand Central Electric Works continues 
its operations, and is supplying current to such of the mines as are 
continuing. 

Trinidad.— An extensive and very complete system of telephonic 
communication is established over the greater part of the Island of 
Trinidad. The seismograph instrument for recording earthquakes 
has recently been erected as part of the meteorological department 
of the Botanical gardens. It is established in connection with the 
Seismological Committee of the British Association. 


Uitenhage (Cape Colony).—It is proposed to erect electricity 
supply works in this town at an estimated cust of between £2,500 
and £3,000. | 


Whitechapel (London).—A circular has been issued by Mr. 
Alfred Turner, clerk to the Whitechapel Distiict Board of Works, 
announcing that the electricity works are sufliciently advanced to 
enable probable consumers to consider the advantages to be derived 
from adopting electric lighting in lieu of existing means of illumi- 
nation and for power purposes. A leatlet has been prepared by the 
electrical engiueer to the Board which sets out in tabulated form the 
eost of electricity and its comparative advantages over gas. It is 
expected that current will be available befure Christmas. The 
particulars contained in the leaflet referred to places the matter 
before consumers in the Whitechapel district in a very simple 
manner, and the table showing the cost of electricity according to the 


number of hours it is regularly used, irrespective of the size of the 


installation, is a useful addition to this class of literature, and shows 
the economy of the electric light over gas in an aggressive but simple 
form. 


Wimbledon.—The Council, have up to the present, received 
applications for an equivalent of about 10,500 8 c.p. lamps, and of 
these 6,580 have been actually wired and connected. 


Wolverhampton.—At the Corporation meeting, on Monday, the 
chairman of the Lighting committee (Ald. C. T. Mander) said they 
were about to introduce the tliree-wire system of distribution in the 
borough, and there would be little fear of a breakdown in the future. 
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PATENT RECORD. 


The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery. lane, W. C., from whom any avail- 
able information in connection with Putents, Designs and, Trade Marks may 


be obtained, 
APPLICATIONS FOR PATENTS. 


Nors.—The undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete specs- 
fication accompanies application an asterisk is affixed. 


September 16, 1899. 
G. J. THomson and E. Ler. London. Improvements in or 
connected with incandescent electric lamps. 
G. J. Tomson and E. LER. London. Improvements in or con- 
nected with incandescent electric lamps. 


18,695. 
18,705. 


18,728. A. G. W. Baxter. London. Improvements relating to electrical 
switches. 

18,741. B. P. STOCKMAN. London. Improvements in electric tramways. 

18,743. H. LEIrX En. London. An improvement in separators for the 


plates of secondary batteries. 

18,754. P. Meyer. London. Improvements in galvanic batteries. 

18,756. W. S. Simpson. Apparatus for generating and utilising electric 
energy. 

September 18, 1899. 

C. C. FowLER and THE Reason MANUFACTURING Co. (LIMITED). 
Brighton. Improvements in disconnecting boxes for electric and 
other cables. 

A. NoRMANTON and R. O’Brien. Manchester. Improvements in 
the means of enclosing wirea for use in connection with electrical 
installations. | 

H. Sarmon. Leeds. A new or improved arrangement in conjunc- 
tion with telephoning. 

J. R. CRAIG, jun., and A. M. OWLER. Glasgow. 
gravity electric fuse replacer. 

G. J. (iinns. Bradford. A new or improved arrangement of 
driving mechanism for connecting electro-motora to machinery. 

18,797. C. A. RANDALL. London. Improvements in method and means 

for simultaneous electric telegraphy and telephony. 


18,759. 
18,768. 


18,769. 
18,774. 
18,776. 


An automatic 


18,811. J. J. Bate. Liverpool. Improvements in conduits for electric 
conductors. 
September 19, 1899. 
18,868. M. H. HvnnELL. Wimbledon. An improved dynamo. 


18,891. F. H. ELKINGTON. London. Improvements in instruments for 
use in measuring electrical resistances and currents. 

G. W. JouxsoN. London. Improvements in electrical “ damp- 
ing apparatus. (Hartmann and Braun, Germany.) 

W. L. WISE. London. Improvements in the method of and 
means for preventing electric sparking at contacts in circuits, 
including electromagnet coils or other coils or conductors in 
which a self-inductive or sparking capacity existe. (C. L. 
Buckingham, United States.) 


September 20, 1899. 
Tunbridge Wells. Improvements in electricity 


18,892. 
18,904. 


18,910. 


18,953. 
18,962. 


18,968. 
18,972. 


H. L. P. Boor. 
metera. 

H. LEITNER. London. Improvements in electric motor vehicles. 

O. Linke-Grar and J. GwvEgn.BENz. London. Improvements in 
telephone registering apparatus.“ 

W. P. TuowrsoN. London. Improvements in or relating to elec- 
tric incandescent lamps. (A. Sinding-Larsen, Norway.)* 


J. Hunter. Liverpool Improvements in switches for electric 
lamps. 
September 21, 1899. 
18,989. W. D. SrikiNs and A. H. Mares Hove. Improvements in auto- 


matic devices for use in connection with motor starting and 
regulating switches. 

19,020. T. WII BY. Kingston-on-Thames. 
lamps. 

19,026. A. E. Patrick. London. A new or improved electro-magnetic 

brake for cycles, motor- cars and other wheeled vehicles. 


Improvements in electric are 


19,051. E. KUHLSTEIN and J. VOLLMER. London. Improvements in 
driving and steering gear for electrically propelled motor 
vehicles.“ 

19,055. C. H. Locayx. London. Au electro-chemical method of disin- 


tegrating rocks carrying minerals. 


SPECIFICATIONS PUBLISHED. 


Norz.—All Specifications can now be obtained at the uniform price of 
8d. each. aos 
1898. 


19,091. Woop. Apparatus for controlling the operation of electric motors. 

(Date applied for under International Convention, Feb. 12, 1898.) 

19,828. Powrnov. Electric arc lamps. 

20,221. Kay and Ginuinas. Means or method of signalling on electric 
tramways. 

20.829. DEcevENTIN. Electric generators and motors. 

22,071. FrLEMiNG. Safety devices for use with electric cables. 

22.181. 

22,252. 


HIGHFIELD and Carter. Electrical conducting mains. 
D'Asan. Telephonic apparatus for use on vessels for determining 
the position of bodies moving outside of same. 


22,537. MARKT. 
22,700. 


22,777. 
22.802. 
22,858. 


Electric push buttons. 

EpMvNDps. Manufacture of tubes or conduits or the like, more 
especially intended for containing electric cables or conductors. 
FELDMANN. Light distributor or reflector for electric incandescence 

lamps. 

STEELE, MAPLE and VERITY. 
and other lamps. 
Prestwick and Burt. Combined apparatus for regulating the 
supply of electricity to lamps, motors and other electrical 
apparatus. 

ANDREAS. Means for making electrical connections. 

Heys (Linder). Are lamps. 

Peroux. Electricity meters for continuous and alternating 
currente. 

STEELE, MAPLE and Verity. Incandescence electric lamps. 


1899. 

GovLD. Apparatus for making lead battery platea. 

LeFFER. Electrodes or plates for secondary batteries: 

Oris ELEvATOR Co, (LiMiTED) (Otis Bros. and Co.). Means for 
controlling electric motors, particularly adapted to the motors of 
elevators. 

Briss. Driving mechaniem for dynamos and other machines. 

KRULL. Electric coin-freed apparatus for delivery and stamping 
tickets. 

British THomson-Hovston Co., LimitED (Thomson). 
lamps. 

H TaN Telephones and the like. 

BURKE. Brush-holders for electric machines. 

Bout (Daniels). Rail-bonds for electric railways. 

McINNERNEY. Electric generators for gas engine igniters. 

WILLIAMSON. Electro-magnetic compensating devices for power 
steering mechanism. 

Lee. Electrical storage batteries. 

British THomson-Houston Co., LiMITED (Thomson and Cox). 
Multi-rate electric meters. 

13,804. Justice (Emerson Electric Manufacturing Co.). 

13,955. 


15,981. 


Reflectors for incandescence electric 


22,884. 
22,928. 
25,554. 


23,420. 


11,070. 
11,349. 
12,297. 


12,869. 
135,528. 


13,404. 


13,418. 
13,431. 
13,526. 
13,570. 
15,614. 


15,732. 
13,802. 


Electric 


Electric motors. 

HatsMANN and RITTER. Apparatus or devices for giving electrical 
time alarms. 

SIEMENS Bros. AND Co. (LIMITED) (Siemens and Halske, Aktien 
Gesellschaft). Energy meters for alternating currents. 

CEREROTANI and SILBERMANN. Relays. 

WETTER (Elektrizitäts- Actiengesellschaft vorm. Schuckert and 
Co.). Electric railways and tramways on a road contact system. 

BERRESrOnD. Electric lighting systems for stage effects. 

CALLMANN. Primary batteries. 

EARLE. Dynamo and other magnet coils. 

WEIDLICH. Invisible adjusting apparatus for electroliera and 
gasaliera and the like. 


14,194. 
14,216. 


14,293. 
14,300. 
14,333. 
14,401. 


MEMORANDA.—Bank rate 5 per cent. (since Oct. 5, 1899). Price of 
silver 20d. per oz. (Oct. 12). Consols (22 per cent.) 1034—103} for 
money, 1051—104 for account; 24 per cent. 1001—100; (Oct. 12). 
Stock Exchange Settling Days: Consols, Nov. 5; Stocks and Shares 
Continuation Day, Oct. 25; Ticket Day, Oct. 26; Pay Days, Oct. 15 aud 
27; Mining Share Carry over Days, Oct. 24 and Nov. 11. 


BRAZILIAN SUBMARINE TELEGRAPH OO. (LTD.).—After transferring 
£20,000 to reserve the Directors of this company have decided to recom- 
mend a final dividend of 33. per share, making, with previous distributions, 
6 per cent. for the year ended June 30, and also the payment of a bonus 
of 2s. per share (both free of tax). The balance of account, subject to audit, 
is carried forward. This dividend is payable on the 26th inst., and the 
transfer register will be closed from 17th to 25th inst. inclusive. 


CUBA SUBMARINE TELEGRAPH CO. (LTD.).—The directors of this 
company announce a dividend at the rate of 6 per cent. per annum and a 
bonus of 28. per share. 


GLOBE TELEGRAPH AND TRUST CO. (LTD.).—An interim dividend of 
1s, 9d. per share on the Ordinary shares is announced. 


TYNEMOUTH AND DISTRICT ELECTRIC TRACTION CO. (LTD.'—The 
Directors' report states that the nett profit for the year amounted to 
£591. 7s., and the payment of the dividend at the rate of 5 per cent. for 
the year is recommended. At an extraordinary meeting of shareholdera 
the capital of the Company was increased by £74,000 by the creation of 
6,800 Ordinary and 8,C00 5 per cent. Cumulative Preference sharea, of £5 
each. The report states that the Board of Trade have confirmed the order 
of the Light Railway Commissioners authorising the construction of light 
railways in Chilton, North Shields, Tynemoutb, Cullercoats, Whitley and 
Monkseaton. In December last an agreement was entered into with the 
Tynemouth Corporation for the supply of electric current, aud by another 
agreement made in June last the Corporation covenanted not to exercise 
their option to purchase the tramways until after March, 1920. Messre. 
John S. Raworth. C. S. Drummond and W. J. Greer have been elected 
directors of the Company. 


WESTERN AND BRAZILIAN TELEGRAPH CO. (LTD.).—The directors of 
this company will recommend at the forthcoming meeting of shareholders 
a dividend of 4s. per share, free of tax, on the Ordinary shares for the half 
year to June 50. In the case of shares which have been divided iuto 
Preferred and “ Deferred” the 4s. will be payable as to 3s. 9d. to the 
Preferred and 3d. to the Deferred shareholders, The balance of the 
account, subject to audit, is carried forward. The dividend is payable on 
the 24th inst., and the transfer register will be closed from 17th to 24th 
inst. inclusive. 
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NEW COMPANIES, STATUTORY RETURNS, &e. 
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IRISH ELECTRIC RAILWAYS CO. (LTD.).—This company was registered 
on Oct. 3, with a capital of £2,000, in £1 shares, to carry on in Ireland or 
elsewhere, the business of producers and suppliers of electricity, contractors 
for and operators of railways, tramways and other works, engineers, &e. The 
subscribers are S. G. Fraser, M. I. C. E. (engineer), L. Hough, J. Greenbank, 
E. Wilson (engineer), O. Ellis, L. Wilson, and Alice M Sutart. 

WEARDALE STEEL, COAL AND COKE CO. (LTD.). — This company 
was registered on Sept. 28, with a capital of £900,000, iu £1 shares (500,000 
Preference Ordinary and 400,000 Deferred Ordinary), to carry on the 
business of steel manufacturers, iron masters, smelters, engineers, iron- 
founders, electricians, mechanical engineera, suppliers of electricity, manu- 
facturers of electrical apparatus, &c. The first directors are Sir C. Furness 
(chairman), C. F. C. Wright, J. E. Rogerson, H. F. Swan, W. Scott, J. S. 
Barwick, S. W. Furness and H. W. Hollis. 

WHITE AND POPPE (LTD.).—This company was registered on Sept. 50, 
with a capital of £4,000, in £1 shares, to carry on the business of manu- 
facturers, vendors of and dealers in electric, gas, or steam motors, aleo 
the business of tool makers, engineers, electricians, &c. 


CITY NOTES. 


a 


AKKUMULATORENFABRIK AKTIENGESELLSCHAFT HAGEN-BERLIN.— 
A dividend at the rate of 10 per cent. has been declared for the past year, 
being the same as in the previons year. 

DEUTSCHE GESELLSCHAFT FUR ELEKTRISCHE UNTERNEHMUNGEN. — 
A dividend of 7 per cent. (as in previous year) has been declared. 

ISLE OF MAN TRAMWAYS AND ELECTRIC POWER CO. (LTD.\.—An 
interim dividend for the six months ended June 30 at the rate of 6 per 
cent. per annum on the Preference, and at the rate of 74 per cent. per 
annum on the Ordinary shares has been declared. 

MUNICIPAL ISSUE.—An issue of £400,000 Corporation stock will 
shortly be made by the Newcastle Corporation for the purpose of obtain- 
ing funds for the construction and equipment of electric tramways. 

NEW ZEALAND ELECTRICAL SYNDICATE (LTD.).—Àn interim dividend 
at the rate of 74 per cent. on account of the year ended 1899 has been declared. 
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OSTEUROPAISCHE TELEGRAPHENGESELLSCHAFT. — This is the title of 
& company which haa just been formed in Berlin with a capital of 1,000,000 
marks, for the purpose of acquiring concessions for establishing telegraphic 
and telephonic communication between Gerinany and Roumania, &c. 

ST. JAMES'S AND PALL MALL ELECTRIC LIGHT CO. (LTD.).—The 
amount of electricity sold by this company for the quarter ended 
Michaelmas is returned at 754,763 units, estimated to produce £13,317, 
against 583,054 unita, which actually produced £11,490, for the corres- 
ponding period last year. 

STOCK EXCHANGE NOTICES.—Application has been made to the Stock 
Exchange Committee to appoint a special settling day in and to grant a- 
quotation to £125,000 Three and a-half Per Ceut. Mortgage Debenture 
stock of the Metropolitan Electric Supply Co. ( Ltd.), and to allow the Five 
Per Cent. Cumulative £5 Preference shares of the United Liver Telephone 
Co. ( Ltd.) to be quoted in the official list. 

SOCIETE ANON R. ALIOTH (BASLE).— This company has decided to 
increase its capital from three to six million francs. 


WESTERN UNION TELEGRAPH CO.—The accounts for the year ended 
June 30 show a surplus, after payment of dividend, of $103,000. During 
the year an outlay on construction, amounting to $820,000, waa incurred. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


2 | ; 
Tak g Inc, | No. | AGGREGATE. 
Line ended 8 s Dec — ae m 
Dec. 
rp c - 
1899 | £ | e |e 
Birmingham Tramways. Oct. 7 4, 321 4- 269 14 57,928 + 6,524 
Blackpool Corporation... „ 5 432 E 44 27 18,657 + 4,248 
Blackpool and Fleetwood „ 7 422i- 151 14| 17,958 + 5,914 
Bradford Corporation .. a 8| 3741+ 124 60 20,814 sks 
Brisbane Trams ......... Aug. 25 | 1,362|+ 507 47 60,505 '4+17,283 
5 Oct. 6 2,944 — 31 14 44061 + 3,897 
* Buenos Ayres & Belgrano Sept. 10 2,779 1,381 36 77,196 80 178 
City & South London Ry. Oct. 8 1,019 + 37 15 14,183 66 
Dover Corporation... , 7 202 + 1 27 6,29 ine 
Dublin United . e|» 6 1,952 +1,506 ... i5 
Dublin Southern Diat... „ 6 720 + 27144. 
Glasgow Corporation., „ 7 9,229 + 540 pi 
"Liverpool Corporation Sept. 50 7,047 + 381 39 267.421 ' 4 29, 674 
Liverpool Overhead Rly. Uct. 8 1,462 f 65 15 24,541 81 
Sheffield Tramways. =... „ 8 1,951 |+ 830 40 54, 653 +14, 537 
South Staffa. Trams. „ 6 705 . 34 40 | 26,665 |+ 1,384 
* Partly electrical. 
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PREVIOUS Price RATE PER BUSINESS DONB 
PRESENT! AMOUNT | mr NAME, WEKK'S PRIOR | Wednesday, | CENT. DIVIDEND DUJ, DURING WEEK 
AMOUNT. oP DIVI- 
SHARE. | DEND. OCT. 4. Oct. 11. YIELDED. ENDING OCT, 11. 
TELEGRAPHS. 
£s. d. Highest | Lowest 
4110,90 100 4X  |*African Direct Telegraph 4% Mort. Deb. (red) .. 100 104 100 104 8 16 11 | January and July. «s m 
25,000 10 - Amanoa Tel egraph aram e —— — m m m 3 4 3 4 ci June and December.. oo oe 
4126, 000 100 6% Do. 6 mss nt. Debentures- = e ann 85 90 85 90 5 11 1 = vs = 
£876,562) | Book 15/0 . nnn 61 64 01 64 6 8 9 | Feb., May, Aug., Nov. 62 eu 
£1,062,240| Stock | 80/0 ——————— [ln 1125 109) 1133 5 7 2 N s 113} 112 
£ 3,062,240 18/0 Do. Deferred |, = a = = = m m m m oo = w ~ 134 14 14 14* 068 7 li 14} 
206,993 10 8/0 Brazilian Submarine ow wee oe 143 16} 14 16] 41110 | Mar., June, Oot., Dec. 15 lig 
£15,000 100 ex |" o oil Ci Cent. Debs. (2nd Series, 1900) ... 107 111 107 111 4 1011 | June and ber 3 — 
0,000, 00 $100 $12 Cable Capital Stock 185 190 185 190 4 4 3 | Jan, Ape., July, Oct- : 2: 
&1,865,141| Stock pA a 88 4 per Cent. Debenture Stoß. 102 104 162 104 8 16 11 5 106 1024 
16,000 19 8 Ouba SubmarineOrdinary ....-—-. = æ = ~ = = 9 10 9 10 8 0 0 | February and August 9} oe 
9,000 19 10/0 Do. Preference 10 per dend 22 181 19) 1838 19) 5 2 7 "m i = = 
19,961 6 | 2/0 | Direct Spanish (Ordinary) 2 4 $ 4 6 400 April and October . 4 - 
6,000 5 6/0 Do. 10 per Cent. Cumulative — 9 10 9 10 500 e - 
£30 ,000 50 X Do. per Cent. Debent ure 1034 157K 103% 107% 441 January and July = a 
60,710 25 o | Direct United States Cable 111 12 là 12 616 8 | Jan. Apr., July, Oct| 12 14 
£120,000 100 44% | Direct West India Cable 43% Beg. Deb: (red) . —-.| 10) 103 100 103 4 7 5 | June and December. — 
84, 000, 000] Stock 65/0 | Bastern Ordinary 2222 -m m m mmm) 140 115 145 150 414 3 Jan., Apr., July, Oct.] 148 114 
41,796,000! Stock 84A Do. Zz per Cent. Pref. Stock = —— 9⁰ 101 99 102 8 8 8 101 vá 
£1 432,268] Stock 4% % Do. 4 per. Cent. Mort. Deb. Steck (red.) — — 118 123 118 123 8 6 0 | May ‘and Novem ec 118 > 
250,000 10 Bastern Ixten sion 13} 14 14 141 416 7 | Jan., Apr., July, Oct. 143 133 
£320,000 4 Do. 4 per Cent. Debenture Stock 117 122 117 122 8 6 0 | February & Augast 1181 - 
£16,200 100 b * Do: 6 p. o. (Austin.Gov.8ub.)Deb.1900(reg. )- 9) 103 99 103 417 4 | January and July . - = 
£64, 100 5 (Bearer) numm mmm mme 10) 108 100 10! 417 1 i" io 1003 = 
£17,400 198 b "Eastern and 8. African 6 5 p.c. Mor. Deb. 90 reg.) - 93 108 99 103 417 1 " " - - 
£24, 100 b Do 47 Mors am m oe os es are 10) 103 10) 103 417 1 as - 
£300,000 100 4% jo Mortgage Debentures, 1909 — — 101 104 101 104 8 16 11 February & August 101 — 
£220,009 35 4X Do. 47 Mauritius Sab. Debs. (red.) —... 102% 105% E 105 2 815 2 | May November ait 2s 
180,337 10 4/6 Globe Telegraph and Trust 10 11 10 111 413 4 Jan., Ape., July, Ost. 11 10g 
180,042 10 8/0 Do. 6 per Cent. „ — 2 so ane 14 163 15 164 817 5 15 14 
150,006 19 5/0 | G4, Northern of Copenhage 80 82 8) 32 4 0 8 | January and July 80 — 
£89,500 100 43% | Halifax & Bermuda Cable exis t Mort. Deb. (red).. 100 103 100 108 415 Š - = 
17,000 85 87/6 | Indo-Buropean = === 43 52 48 52 416 3 | May and November — 
10, 000 100 0x London Platino-Brazilian 6p 0. . Debs., 1904. 10$ 109 106 109 6 10 1 | March & September - - 
£100,008 100 4% | Pacific & Huropean Tel 6x Quar. Debs.(red).....| 103 106 108 1.6 816 6 | Juneand December va 5 
8,881 [100 Oert.| 6 Submarine Cables Truss «. 19) 135 130 185 497 " L oe - 
16,609 10 > West African Telegraph meee ewe o 23 3 21 84 4 9 8 , December and July. = m 
£230,000 100 5% |° Do. 6 per Cent. Debentares (red.) 3 99 103 99 102 418 0 | March & September 1003 - 
80,008 2$ - West Coast of America 44 1 1 4 1 - - ee - 
£150,000 100 4% („ Do. 4 per Cent. Debentures  .2.-....| 102 105 101 105 816 8 | January and July es E 
88,321 10 West India and Panama e = = so = = an œ w m ~ 1} 1 11 1 = May and November — - 
84,503 10 6/0 Do. 6 per Cent. 1st Preference 10 101 10g 10 5 11 6 " " 102; — 
4,669 19 6/0 Do. ò per Cent. 2nd Preferenoo a-a- 8 95 8) 94 6 6 8 9 - 
£80 000 160 6 * Do 5 Cent. Debentures . — ads 104 107 104 107 414 1 January and Jur. am ar - 
£339,781 Stook á Western & Brazilian 4% Debenture Took .- 104 107 104 107 $15 0 | June 3 December = æ 
& 6,100 1c0 6z  i*Western Union 6 per Cent Sterling bonds Tod.) 98 103 98 108 516 6 | March & Septemter - ad 


SHARE LIST. 
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ELECTRICAL COMPANIES’ SHARE LIST. 
AM | LAST PREVIOUS Price RATE i BUSINESS DONE 
oeei op | Dvi. | NAME. WEEK'SPRIOM | Wednesday, | CENT. DIVIDEND DUE. DURING 
TELEPHONES, & s. d. Highest | Lowest 
224,850 1s. | 114. | Consolidated Telephone Const. & Manufacturing i i 415 3 | July 2------ - à 
.4,000 1 e Do. 57 Preference "97992228 — — — — — oe 1 1 ee - e» - 
15,000 10 60 Do. 6 per Cent. Cumulative 1st Fre. 18 l4 13 14 45 9 " " T i 
15,000 10 6/0 Do. 6% Cumulative 2nd Pre. 18 14 18 14 459 " " 191 "2 
250,000 5 2/6 Do. 6% Non-Cumulative 8rd Pref m e = — = 5h 58 53 63 413 0 " " 5 aa 
1,829,471 | Stock nz * Do. Debenture Stock 84% (red. 99 10? 99 102 8 8 8 | June and December 100 93 
171,604 1 RRND Loon io sa dire su Ql oa dai sn al dd ene di i 1 i 1 5 0 0 October 7 * 
£179,947 | Stock 5% „ Do. 6 per Cent. Debenture Stock (red.) . 104 107 104 107 41311 | Juneand ber 1014 = 
ELECTRICITY SUPPLY COMPANIES, 
100,000 1 2 Bl'ckh'th & Gr'nw'ch D'st'ct Elec. Lt. Ord. (158 pd.) 1 1 1 — — — 
6,000 10 7/9} | Bournemouth and Poole Electricity 26 im - 13 134 1 183 218 5 - - = 
6,000 10 4/6 š 4} per Cent. Cumulative b. ab 10 11 10 11 4 110 — 104 os 
19,661 5 6/6 | Brompton & Kensington Electricity Supply Ord .. 73 Sh 7h 8 815 0 - * * 
12,000 5 8/6 . per Cent. Preference LL. 9 10 9 10 810 0 | March & September as $ 
20,000 b ke Calcutta Elec. Supply Ordinary (£4 paid) ...... .. 51 61 51 ei a — e x^ 
80,000 5 4/0 | Charing Cross & Strand Electricity Supply Corp. 10 11 10 11 4 110 | February & August ee M 
20,000 5 2/8 Doi 4j per Cent. Preference æ- ==- * 63 6 63 89 8 , 2 E: 3 
£84,000 t 2/6 | Chelsea Electricity Supply 8 ————— 7 8 73 8l 810 7 | March >our 8 "ü 
£100,000 | Stock 407 Ti DO; * Debenture Stock (red.) - 110 112 110 112 4 1 1 June and December 110 b 
$1,200,000} $1,000 5%  |ChlcagoEdisonistMort.5730yearGoldBonds(red).. 100 110 100 110 41911 | April and October . — 2 
60,000 10 7/0 City of London Elec. Lighting Ord ~~... - 11 12 11 12 5 0 0 February & August 118 11 
40,000 10 6% Do. OF Cumulative Pret. oie cs dab 12} 1383 123 133 4 811 |J and July 13,4 T 
£400,000 | Stock 5% |“ Do. 5 Debenture Stock (red.) 15, 18) 125 180 317 5 |Juneand Decem aN Y 
40,000 10 Sw County of London & Brush Prov. Ord.. m.. =.. 10] 111 101 111 - - - - 
20,000 10 6/0 Do. 6% Cumulative Preference... — 18 14 18 l4 4 5 9 | March & September 131 13} 
£200,000 | Stock 7/8 Do. 437 Deb.StockCerts. 30% to be pd.) red. 81 84 81 81 2$ - m Ka 
15,000 5 10% Kensington and Knightsbridge Ord. m m = = — i2 18 12 » é 1 5 - 2 = 
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NOTES. 


ne eee 

Ir is the business of the Local Government Board to watch 
over municipal expenditure, and it is gratifying to receive 
occasional evidence that there is no slackness in the performance 
of this duty. Ifa Corporation has raised money on loan for 
a special purpose, such as the establishment of an electric 
supply station, none of this should be diverted to meet items 
of ordinary annual expendituré in relief of the current rates, 
say, for instance, by paying the salaries of permanent officers 
of the Corporation. We presume it is in order to emphasise 
this principle that, at the recent inquiry respecting an 
application of the East Ham Urban District Council 
for leave to borrow money for electric lighting purposes, 
the Local Government Board inspector, Major-Gen. Crozier, 
objected to the proposed arrangement of the Council for 
carrying out some part of the work by their own workmen. 
He is reported to have said that the law requires that the 
work to be carried out with borrowed money must be executed 
by a separate staff of workmen entirely independent of the 
Council, and that no man on the permanent staff must be 
employed. This statement much disconcerted the surveyor of 
the Council, who informed the inspector that he had acted at 
variance with it for years, and probably the same would be 


said by the surveyors of many other local authorities. 
— — 


CERTAINLY it is conceivable that by the employment of a 
permanent staff of workmen matters might be so manipulated 
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as to effect some saving of ordinary expenditure at the expense 
of borrowed money; and it is no doubt proper for the 
Local Government Board to guard against anything of this 
kind; but such precautions do not, we think, necessarily 
involve so sweeping a proposition as that announced by the 
inspector. We would not venture to say that his view of 
the law is incorrect —indeed, with the Local Government 
Board at his back, he is practically in a position to lay 
down the law to a local authority requiring the Doard's 
approval to a loan. But his proposition, in the broad terms 
he has stated it, is new to us, as it seems to have been to 
the East Ham surveyor. It may be that the inspector's 
dictum is merely another way of saying that, in the opinion 
of the Local Government Board, when an important work 
has to be carried out, involving a considerable capital outlay, 
it is to the interest of the ratepayers that the work should be 
done by contract; and if that is what is meant, we should not 
be disposed to disagree with it. 

Ix an article in the October number of Cassier’s Muyazine, 
Mr. Arron D. Apams advocates the substitution, in many 
cases, for isolated electric plants, of storage batteries charged 
from the public supply mains on a tariff for continuous 
supply during the 24 hours. He strangely overlooks an 
important point, however. If, taking account of the interest, 
depreciation and cost of attendance on a storage battery, it is 
economical to level a consumer’s load curve by this means, 
the same would apply to the supply station itself. Experience 
has shown, however, that it does not pay a public supply 
station to include in its equipment a storage battery large 
enough to level the highest peaks of the load curve. 


— —: 


Tue proceedings at Tuesday's meeting of the London 
County Council, reported at length elsewhere in this issue, 
were of considerable interest, as in both the first and second 
part of the debate questions of importance were raised. 
Opinion has been frequently expressed that a consulting 
engineer's: remuneration should not take the form of a 
percentage of the expenditure on the work he is superintend- 
ing, owing to the fact that it may encourage extrava- 
gance. No better gauge of the importance of work of 
a certain class can be taken, however, than by the 
money spent on it; and the employers of a consulting 
engineer, whose standing in his profession is high, ought 
to feel sufficient confidence in him not to hint at a 
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possible wilful increase in the outlay on his part in order to 
bring about & corresponding increase in his proceeds from the 
undertaking. A safeguard, perhaps, would have been the 
appointment of a salaried permanent adviser. 
— ERA 

Tue decision of the Council to apply for powers to build 
so-called light railways under the Light Railways Act must 
lead to a definite interpretation of the Act on a much- 
debated point. It is practically acknowledged in this case 
that the proposed lines are for suburban and chiefly 
passenger traffic, and are considered as a means towards 
solving the problem of housing the working classes. 
In all respects, therefore, they would appear to have the 
same raison d'étre as ordinary heavy suburban railways and 
tramways destined to serve thickly-populated districts. Are 
they to be considered light railways under the Act, deserving 
privileged treatment over tramways and ordinary railway lines? 


— 


NEARLY two years ago it was announced with some sensation 
in most of the daily newspapers that a certain Jan SzczEPANIK 
had invented an apparatus for seeing by wire, much in the 
same way as one can hear by wire through the medium of a 
telephone. The publication of his patent in due course, 
however, revealed nothing more than the old selenium cell 
idea of physicists in a dress of no very startling novelty (see 
The Electrician, Vol. XLI., p. 878); and it was fair to 
surmise that Szczepanik was no different from the many 
working at this enticing problem, except in so far as he had 
been indiscreet enough to make & premature announcement 
of success, Now, however, he informs the public—through 
the medium of an illustrated interview in Pearson's 
Magazine!—that he performed the successful experiment 
of photographing by wire as long ago as 1896, but that he is 
under contract with a French syndicate not to exhibit the 
apparatus (which has since then been perfected) until the 
opening of the Paris Exhibition of 1900. In the article the 
game arrangement of selenium cells, mirrors and prisms is 
described and illustrated as in the patent specification, and a 
statement is made that the apparatus had worked over a 
distance of nearly 40 miles. Until something is offered, in 
support of these claims, other than sensational notices 
contributed by impressionable reporters to daily newspapers 
and popular magazines, we shall feel justified in treating 
them with the utmost scepticism. 


— — 


A Cuicaco inventor has devised a new method of generating 
electricity which is another of those amusing attempts—on 
paper—to get the better of the law of the conservation of 
energy. Instead of employing mechanical power to bring 
the coils of an armature successively under the influence of 
the field magnets of a dynamo, the inventor finds that the 
polarity of the pole pieces may be rapidly reversed, while the 
armature remains stationary. In this way he considers that 
the power will be saved that would have been expended in 
rotating the armature. If this inventor consults the records 
in the patent office he will find that he has been anticipated 
by 15 years. Previous inventors, we believe, have named 
he machine constructed on these lines a“ transformer.“ 


Cable Interruptions and Repairs :— 

Date of Interruption. 
Latakia - Cyprus . 
Cayenne — Pinhieros Oct. 11, 1899 — 
Bilbao—Falmouth ............... Oct. 12, 1899 Oct. 19, 1899 

Lectures on Polyphase Machinery.— A special course of six 
lectures on polyphase machinery will be delivered at the City 
and Guilds Technical College, Leonard-street, Finsbury, 
London, E.C., by Prof. S. P. Thompson, on Monday evenings 
at 8 p.m , commencing October 30th. Some particulars are 
given in an advertisement on another page. 

X-rays in Warfare.—It is interesting to note that Major 
W. C. Beevor, of the Royal Army Medical Corps, is taking 
with him to South Africa a complete X-ray outfit. Such an 
outfit formed part of the hospital equipment for the Soudan 
campaign also. On this occasion, however, a Pidgeon influence 
machine (described in The Electrician, Vol. XLII., pp. 51 and 
266) will be taken. 

“The Motor Car World."—We have received the first 
number of a new monthly journal bearing this title. The 
publication appears, however, first to have been started last 
April as a supplement to the Scottish Cyclist, but is now 
published independently. Besides a number of notes on motor 
car subjects and a review of articles in other English and 
foreign publications, it contains an interesting article on 
„Starting Gears," by A. J. Wallis-Tayler, the first part of a 
serial on ** How to Manage a Motor Car," and a practical 
article, entitled“ When a Motor Won't Work," dedicated to 
one particular make of machine, not electrically driven. The 
paper, whose price 1s 8d., will probably be read with interest 
by motor car amateurs. 

Institution of Civil Engineers.— The Council of the Institu- 
tion of Civil Engineers have, in addition to the medals and 
prizes given for communications discussed at the meetings 
of the institution in the last session, made the following 
awards in respect of other Papers dealt with in 1398-99 :— 
Telford Medals and Premiums to L. Franzius (Dremen) and 
G. H. Thierry (Bremen); & George Stephenson Medal and & 
Telford Premium to G. Watson (Leeds), and Telford Premiums 
to L. F. Vernon-Harcourt (London), F. Osmond (Paris), Max 
am Ende (London) T. E. Stanton (Liverpool), W. G. 
Hibbins (Bristol), James Strachan, C.I E. (London), and T. 
W. Barber (London). For Students’ Papers: — The James 
Forrest Medal and a Miller Prize to H. Lapworth (Dirming- 
ham); Miller Prizes to F. C. Grimley (Colchester), W. Middle- 
ton (Chelmsford), F. T. Wolseley-Lewis (Manchester), A. H. 
Tyack (Manchester), R. A. E. Murray (Glasgow), C. R. 
Rutherglen (Glasglow), and W. D. S. Brown (Newcastle). 

Electric Motors for Printing Machinery.—Mr. H. Scholey 
recently delivered a lecture before the Printers’ Managers and 
Overseers’ Association of London on the subject of Elec- 
tricity as a Motive Power for Printing Machinery," and 
referred to a number of cases where its application has been 
attended with signal success from the point of view of 
economy, cleanliness and efficiency. In the course of 
the discussion which followed, Mr. F. Hedger, manager 
of Messrs. Cassel and  Co.'s large printing works, 
stated that his firm were adopting to some extent elec- 
tric driving, and he anticipated a great economy from 
this change. Mr. W. Extons, of the Salvation Army 
Printing Works, stated that by the introduction of electric 
motors they had been enabled to remove a large number of 
printing machines from the basement to the upper storeys of 
their works, which printers will readily understand to be an 
immense advantage. There is possibly no single point 
appealing more to the machine printer than that he is prac- 
tically compelled, with steam, gas or oil engines, to locate his 
machinery in the least suitable part of his premises, the 
basement, owing to the necessity of being near the source of 
power. Some of the machine rooms of printing works have, 
in fact, absolutely no natural light. With electric driving 
this can, of course, be obviated. There is no branch of 
industry which has more to expect from electric driving than 
that of the printing office, and in the near future the company 
or companies supplying the City of London with electric 
current should derive a large revenue from the supply of 
current to printing office motors. 


Date of Repair. 
June 21,1899 .. — 
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New Lighting and Traction Station Plant in Palermo.— The 
Schuckert Company, of Nuremberg, has equipped a new 
central station at Palermo, which was inaugurated in 
February, 1899. It will supply electrical current for private 
and publie lighting of the town, and the electric traction of 
the street railways. Up to the present, however, only private 
lighting is being supplied, in addition to a line of electric 
tramway from Palermo to Rocca. Works are in progress for 
the extension of the present network of tramways, and the 
substitution of electrical to animal traction throughout. It 
is expected that these will be completed before next spring, 
and negociations are in progress with regard to the street 


lighting. The station is steam driven, and is erected within 
the town, near the seashore. The steam plant includes 
three Babcock-Wilcox boilers, with heating surface of 


2,850 sq. ft. each, working at a pressure of 147lb.; two 
Worthington steam pumps; one Reisert purifier of the 
capacity of 18 tons water per hour; three tandem-com- 
pound Tosi steam engines of 550 B. H.P., at 115 revolutions 
per minute; and three injector condensers operating with 
sea-water. Each engine is directly coupled to a Schuckert 
multipolar dynamo, with external poles, separately excited 
by the storage battery. One of these dynamos has a single 
armature and a single commutator, being capable of supplying 
1,060 amperes at 300 to 350 volts. The other two dynamos 
have each a double armature and a double commutator, capable 
each of furnishing 530 amperes at 300 to 85?) volts. Tho 
two armatures of each dynamo can be coupled in series or 
parallel, thus obtaining 530 amperes at 700 volts or 1,060 
amperes at 350 volts. The first combination is intended for 
electric traction, the second for lighting. To this generating 
plant is added a storage battery, consisting of 196 Tudor 
high discharge cells with a capacity of 3,480 ampere 
hours at regular rate of discharge, and capable of a maxi- 
mum discharge current of 864 amperes for three hours. 
The battery is intended to take all the momentary variations 
of load arising especially from the railway service. The 
extra voltage necessary to charge the battery is supplied by 
three boosters, of which two are necessary and the third is a 
reserve. Each booster consists of a motor, fed from the main 
"bus-bars, and driving a dynamo for 100 amperes at pressure 
variable from 20 to 80 volts. The distribution for lighting is 
made on the three-wire system, with the middle wire earthed. 
The pressure is 2 x 175 volts at the station and 2 x 150 volts at 
the lamps. The distributing network is a closed one, and is fed 
at 19 points. Its capacity is 44,000 8 c.p. lamps. A maximum 
loss of pressure is admitted of 2 x 25 in the feeders and 2 x 10 
volts in the distributing wires; the feeders have a maximum 
Jength of 2,490 yards, the average being 1,270 yards. The most 
important consumer is the Theatre Vittorio Emanuele, which 
alone requires 500 amperes at 800 volts. The electric traction 
is operated at 600 volts, everywhere with overhead wires and 
rail return; there are eight feeders, reaching a maximum 
distance of five miles, besides four special feeders for the rails. 
An interesting feature will be the cable railway from Rocca 
to 'Monreale, which will shortly be inaugurated. This branch 
will be served by the usual cable-grip cars, with the help of 
special small motor cars attached to the cables. 


Accidenis.—;SAcffield.—The note in our last issue of the 
tramcar accident at Sheffield on Monday last week was 
inaccurate in one particular. From a correct account supplied 
to us by the electrical engineer of the Tramways Department, 
it appears that the accident was solely due to the motorman’s 
inexperience. The rails were very greasy, and, in starting on 
& gradient, the man released his brake apparently without 
applying power. The car immediately started to run back, 
and he then applied his hand-brake and locked all the wheels. 
Having done this, he seems to have lost his head entirely, 
and did not attempt to use either the slipper brake, or to 
release the wheels and apply the electric brake. The gradient 
was about 1 in 11, and the car attained a very high speed. 
On arriving at a turn-out at the bottom, it mounted the rails 
and ran across the road, when it was stopped by its wheels 
sinking into the soft ground. No one was injured. In 
describing the Sheffield tramways in our issue of September 1, 
we expressed the opinion that the motorman was given too 
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much choice in the way of brakes, and that, although he 
might be extremely well drilled, he might hesitate a moment 
too long in an emergency, to consider which brake he should 
avail himself of. "This appears more or less to have happened 
in the present instance, for the trailing scotch, which is. 
supplied «specially to prevent the car slipping back on steep 
gradients, had not, it appears, been let down, nor, as we have 
stated, was either the slipper brake or the electric brake 
applied. On Monday evening there was some trouble at 
the power house at Kelham Island, and the supply had to be 
shut down twice. 

The Strand (London).—The report published in some of 
the daily and evening papers of a serious junction-box 
explosion in tke Strand, tearing up the pavement and causing 
damage to nerves and property, is not correct. What 
actually happened is that some men who were working on 
& service connection had the misfortune to make a short 
circuit on the temporary joint. As the main was a heavy 
one, this caused a considerable amount of heat and flame, and 
set fire to some india-rubber. Seeing the smoke and flame, 
someone officiously summoned the fire brigade, but, ne*dless 
to say, its services were not called into requisition. There 
was no explosion, and the accident was quite unimportant. 
The workmen, who were on the spot all the time, soon put 
everything in order again. 

Carlisle. On Sunday night a cable fault caused an interrup- 
tion to the supply at Carlisle for about two hours. A piece 
of triple concentric cable burned out and completely short- 
circuited the system. It was necessary to open four network 
disconnection boxes before the faulty section could be isolated, 
and two arc lamp circuits out of the three were restored a few 
minutes after ten o'clock. Unfortunately there had been 
such & demand for connections since the opening of the 
station in May, that all the spare cable had been used up for 
extensions, and it was necessary, therefore, to send to West 
Hartlepool for cable to replace the faulty section. This was 
not received until five o'clock on Monday evening, but, as 
everything had been prepared for its reception, by 7:90 the 
cable had been placed in position, all the lamps of the network 
reconnected and everything restored permanently. 

Manchester.—A slight explosion, similar to those we have 
chronicled on previous occasions, occurred at 8 o'clock on 
Wednesday morning. The section of mains on which it 
happened is an old one, and among those which are being 
renewed. There was no interruption to the continuity of 
the supply. 

Edinburgh.—At half past nine on Wednesday night a fire 
broke out on the high-pressure switchboard of the Dewar- 
place generating station at Edinburgh. Although extinguished 
by the fire brigade in & quarter of an hour, the damage was 
Serious enough to prevent any supply being furnished from 
the high-pressure side of the station that night. 


Electrical Features of the Battleship * Kearsarge."—The 


new 11,500-ton sea-going battleship ‘‘ Kearsarge,” of the 


United States Navy, has practically all of her numerous 
auxiliary machinery operated by electric motors. Besides 
abolishing all steam pipes and steam engines in the enclosed 
compartments of the vessel, this also reduces the size of 
openings through the water-tight bulkheads, very small holes 
sufficing to carry the electrical conductors. Just aft of the 
main engines is the electrical-generating plant for the ship. 
Owing to the exigencies of battleship design the space allotted 
to the electrical machinery is very small, necessitating a. 
curiously original installation. Seven generating units, each 
of 50 kilowatts capacity, compose the plant. Each consists 
of a six-pole direct-current dynamo, giving 80 volts, direct- 
coupled to a vertical single-cylinder high-speed steam engine. 
Both engines and dynamos were built by the General Electric 
Co. of Schenectady, as were also the numerous motors on the 
ship. On account of the small space the seven generating 
sets are mounted in two tiers, four below and three above. 
On each machine is a circuit-breaker in the lead to the 'bus- 
bars of the main distributing board, which is located on the 
starboard side of;the upper gallery of the generator room. 
This board controls the majority of the ship's circuits, but 
not all, seven other distributing boards being scattered about 
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ihe ship on what are virtually prolongations of the main 'bus- 
bars. This arrangement is due to the crowded condition of 
the generator room, space enough for a complete main switch- 
board not being available in it. All the circuits of the ship 
are wired on the three-wire system, at 2x80 volts. The 
motors are connected across the outers, but most of the larger 
ones are arranged to be connected across one side of the 
system when low speeds are desired. The incandescent lights, 
of which there are about 800, are connected to the 80-volt 
mains, as are also the four large searchlights. There are 55 
large motors on the ship, every auxiliary, with the exception 
of the windlass and the steering gear, being worked by electric 
power. The circuits are led through steel conduit tubes, for 
the most part, though some of them consist of lead-covered 
wire in fireproofed wooden moulding. The fittings are of bronze, 
of the usual water-tight pattern in use for marine work. In 
each of the two large superimposed turrets are motors for 
turning the turret, and others for elevating and depressing 
the guns. The turret moves as a whole, the upper 
part being bolted fast to the lower, so that the two 8in. 
guns above and the two 13in. guns below point always 
in the same direction. The immensely heavy turret, with 
its four guns, can be completely revolved in about 40sec., 
some 28 n.r. being required for the purpose. The rammer- 
heads for the 13in. guns, boat and ammunition hoists 
and small windlasses are operated by series motor, shunt 
motors being used for the ventilating fans, pumps, &c. Every 
motor is protected by at least three safety circuit-opening 
devices, one of which is the main circuit-breaker on the 
dynamo. Motors on the exterior of the ship, for example, 
those on the boat hoists, are of the enclosed water-proof type, 
while the majority of those inboard are of the open multipolar 
slow-speed variety. It is expected that two dynamos in 
constant operation will provide for the lighting of the ship 
and the ventilating fans. Two more will be required when boats 
are hoisted, &c., while six will furnish current enough for any 
emergency. This leaves one generating unit of the seven always 
in reserve. 
are the usual Ardois signal lights, telephones connecting the 
armoured conning-tower with the various departments of the 
ship, thermostatic and other fire alarms, and signal bells of 
various kinds. 'The steering gear is provided with an 
ingenious automatic electric arrangement for returning the 
rudder to the amidships position in case of failure of the 
hydraulic control mechanism by which the valves of the 
steam steering cylinders are worked. The above description 
is an abstract of an article in the Electrical Review of 
New York. 


An Electrically-Operated Porous Plaster Factory.—Our 
American contemporaries are constantly describing new 
factories in which electric driving has been adopted or old 
factories in which it has displaced other methods. The latest 
is a porous plaster manufactory in Chicago, the arramgements 
in which are described in detail in the Western Electrician. 
The service provides for about 48 constant-potential Bergmann 
arc lamps of 2,000 eandle power each, 125 Edison 16 candle 
power incandescent lamps, and 35 220-volt Crocker- Wheeler 
motors, aggregating over 100 m.r. The wiring is in iron- 
armoured conduit. Most of the machinery is located on the 
first and third floors, while the second floor is used for office, 
shipping room, &c. On the third floor there are about 80 
sewing machines driven on two shafts by two 2 n.r. motors 
geared directly to the shafts. "There are also seven Gordon 
printing presses, six of these presses being driven by 
individual 4 H. p. motors, each controlled by a starting 
box and switch located on the frame of the press 
and convenient to the operator. The seventh press is 
driven in the same manner by a 1 m.r. motor. A fan 
and a churn, located on this floor, are driven by motors. 
The first floor is divided into two parts, one devoted to 
machinery for the manufacture of porous plasters and the 
other devoted to cotton machinery, The porous plaster 
machinery is comparatively heavy, and consists of one 7} n.r. 
washer, two 12 n.r. grinders and one 5 m.r. calender. The 
washer takes the crude rubber, works it over and thoroughly 
cleanses it. This rubber is then sprinkled with the various 


Among the other electric auxiliaries of the ship | 


ingredients required in the different plasters, and the combina- 
tion is mixed between two powerful rollers in a machine 
called the grinder.“ This rolling or mixing process calls 
for a very wide variation of power, the load on the motor 
varying between 2 H. p. and 20 nr. The calender has three 
large, heavy rolls, which run at a speed of three revo- 
lutions a minute, and roll out the plaster in thin sheets on 
cloth ready for the perforating machine. These large 
machines are all located on the first floor, but are geared by 
spur gearing to motors which are fastened to the ceiling of 
the basement. An idea of the tremendous pressure from 
these rollers may be inferred from the fact that the 12 R. p. 
motors are geared down from about 800 revolutions a minute 
to a speed at the rolls of 12 revolutions a minute. As this 
class of machinery has never before been operated by motors, 
the owners had expressed some doubt as to the practicability 
of electric power for this particular purpose, since the 
conditions were so very exacting and severe. The result, 
however, the owners say. has been one of unqualified success. 
One requirement for the grinders was the necessity of 
instantly stopping them at any time during the progress of 
the operation. This is fulfilled by short-circuiting the 
armatures of the motors after the current has been switched off. 
Eight perforating machines, which each perform the functions 
of perforating the plaster, covering it with eloth and eutting it 
into lengths, are belted to } H. p. motors placed by each machine. 
On the other side of the first flooris another class of apparatus 
—the absorbent cotton machinery. The bale cotton as it 
comes from the South is first passed through what is known 
as the breaker lapper. From here it passes through a number 
of tanks, and is subjected to steam at high pressure until it is 
thoroughly cleansed. It is then put into a rotating machine, 
which is directly connected to a 5 n.r. motor. This machine 
revolves at a speed of 850 revolutions per minute, and 
the centrifugal action forces the water out of the cotton. This 
motor has a vertical shaft, so that the armature is in an upright 
position, and it is covered with an iron case to protect it from 
moisture. From the hydro extractor the cotton is taken to a 
steam dryer, and thence to a finisher lapper, which further 
sifts out and refines the cotton. Both the dryer and the 
lappers are driven from overhead motors suspended from the 
ceiling. These motors are suspended on iron rails, and so 
arranged that they can slide backward or forward for adjusting 
the tension of the belt. From here the cotton is taken to the 
card machines, which are operated by motors below the floor. 
These machines carefully comb and card the cotton, which, 
at the end of this operation, is done up in white, fleecy rolls 
ready for the market. In addition to the special machinery 
above described, the elevator and pump installation is also 
driven by electric motors. Steam is supplied by two 100 K. p. 
boilers in the basement, and is used for heating the building, 
for the special processes in the cleansing and preparation of 
the cotton, and for heating the rolls of the porous-plaster 
machinery. All the machinery, however, throughout the 
building is run by electric power. The current for all purposes 
is supplied from rotatory converters connected to the public 
supply mains. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &c. 


(To-day) FRIDAY, October 20th. 
PHYSICAL SOCIETY. 

5 p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House. Agenda: (1) “The Magnetic Properties of the Alloys 
of Iron and Aluminium,” by Dr. S. W. Richardson ; (2) Exhibition 
of a Model illustrating a number of actions in the flow of an 
Electric Current, by G. L. Addenbrooke ; (5) Repetition of some 
Experiments with the Wehnelt Interrupter, devised by Prof. 
Lecher, by W. Watson. 

INSTITUTION OF JUNIOR ENGINEERS. 

8 p.m. General Meeting at Westminster Palace Hotel, 


FRIDAY, October 27th. 
INSTITUTION OF MECHANICAL ENGINEERS. 
8 p.m. Ordinary General Meeting at Storey's Gate, St. James’ Park. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier p'Arsz.] 


Photometry of Incandescent Lamps.—The accurate measure- 
ment of the luminosity of an incandescent lamp is complicated 
by the want of symmetry in the emission and by reflections 
from the glass wall E. Liebenthal communicates an 
exhaustive theoretical and practical treatise on this subject 
which is of considerable value to electricians. He distinguishes 
four general types of lamp filaments. The simplest isa straight 
filament stretched between terminals entering ontwo sides. The 
second type is the simple curved filament, hollow or solid, single 
or in pairs variously disposed. The third type is looped, and 
here, again, four different arrangements may be distinguished. 
The fourth is the filament of wavy outline. Of these types 
the first is not in practical use. The second shows the 
greatest regularity in the distribution of the light round 
the axis of the bulb. The third type shows strong reflections 
in two opposite directions, and the fourth shows decided 
minima in the plane containing the terminal points of the 
filament. To obtain an average luminosity characterising the 
lamp as a whole the Verband Deutscher Elektrotechniker adopts 
a system of two mirrors, showing the lamp as seen from three 
different points simultaneously. It has also been proposed to 
make the lamp revolve about its axis, but this leads to a 
centrifugal deformation of the filament. 

E. LigBENTHAL, Zschr. fiir Instrum., July and August, 1899.] 


The Flicker Photometer.—O. N. Rood has not been long in 
putting his flicker photometer to practical use. As described 
in The Electrician of September 22nd last, page 759, it is 
based upon the fact that when two coloured surfaces are 
presented to the eye alternately in rapid succession, the 
colours blend into one, and when they are both of equal 
intensity, all flickering disappears. The apparatus provides a 
delicate test for partial colour-blindness, and the author shows 
that there is practically no such thing as normal vision," 
as different subjects will differ as much as 18 per cent. in their 
appreciation of & particular colour, even after having satis- 
factorily passed IHolmgren's worsted test. Before photometry 
can be placed on a strictly scientific basis it will be neces- 
sary, therefore, to construct a standard colour curve, or curve 
of colour sensations. This can only be done with the aid of 
a large number of subjects, but once the curve has been con- 
structed, any single subject, by means of his own colour curve, 
can be converted into a secondary standard. Old people often 
suffer from a defect of visual sensibility in the green and 
violet regions of the spectrum, owing to the yellow colouring 
of the crystalline lens. Persons indulging freely in stimulants 
appear to be subject to the same defect. 

[O. N. Roop, Am. Journ. of Science, October, 1899.] 


The Reichsanstalt.—The report on the activity of the 
Physikalish-Technische Reichsanstalt for the year ending 
January 81, 1899, is the record of a considerably enlarged 
activity. Reference is made to the visit of the National 
Physical Laboratory Committee, and it is mentioned that 
details of the work and organisation of the Reichsanstalt were 
also supplied to the Government of the United States. In 
the Physical Division, the subjects which claimed attention were 
the density of water vapour, the measurement of high tempera- 
tures, thermal conduction, and an elaborate series of radiation 
experiments based upon the successful construction of Kirch- 
hoff's ideal black body in the shape of a small porcelain 
vessel, blackened inside with oxide of iron, and surrounded by an 
electrically-heated-eylinder of platinum foil. The fact that 
between 100deg. and 450deg. lampblack and platinum black 
are practically perfect black bodies was utilised in the 
construction of bolometers for measurements of absolute 
radiation. In the Technical Division a large amount of work 
was done in testing commercial electric measuring instru- 
ments of all types, including 73 electric supply meters, 87 
accumulators, and 40 primary cells. On most of the scientific 
work Papers have been periodically published by those in 


charge of the experiments. 
[Report in Zschr. für Instrum., July and August, 1899.] 


P 


Measurement of Inductance.—G. W. Patterson compares 
the efficiency of two different methods of measuring self- 
induction: that of Maxwell as improved by Rayleigh, and 
that of Oberbeck, in which the coil of unknown self-induction 
and known resistance forms one branch of a Wheatstone 
bridge, the coil of an electrodynamometer takes the place of 
the galvanometer, and a zinc inductor that of the battery. The 
Maxwell-Rayleigh method requires accurate resistances, & good 
ballistic galvanometer and a constant temperature. Oberbeck's 
method is not so critical as regards resistances or constancy of 
temperature, but requires & sensitive electrodynamometer of 
rather high resistance and low inductance, and a constant source 
of sinusoidal E.M.F. Oberbeck's method has the advantage 
of being in & certain sense & null method, for two points of 
equilibrium must be obtained, one with a continuous and the 
other with an alternating current, corresponding to the two 
enduring and two ballistic deflections in the other method. 
On the other hand, a galvanometer is far superior to an elec- 
trodynamomceter in sensitiveness, when the latter contains no 
iron, and iron is excluded by the fact that its presence would 
make the self-induction a function of the current. In the 
case of very small self-inductions, the Joulean heat developed 
interferes with the usefulness of Maxwell and Hayleigh's 


method. 
[G. W. Parrerson, Wied. Ann., No. 9, 1899.] 


Thermoelectricity of | Lead-Dismuth Alloys.—The tables ot 
thermal E.M.F.s and resistances of alloys published by 
G. Spadavecchia give some interesting particulars of the 
behaviour of bismuth in a magnetic field when alloyed with 
lead. When such an alloy is coupled with copper and intro- 
duced into & magnetic field of a few thousand units, its 
thermoelectric force changes, and its resistance changes in 
the same sense, the change increasing with the mag- 
netic field, but not proportionally. The sense of both 
these changes depends upon the amount of lead in the 
alloy, and, as the amount is increased, the changes are 
alternately positive and negative. Thus let the E.M.F. of a 
couple composed of copper and pure bismuth be 1,640 micro- 
volts, a field of 2,045 units will convert it into 1,730 micro- 
volts, while the resistance increases by 0:0549 ohms. A field 
of 4,510 units will make the E.M.F. 1,880 microvolts, and 
increase the resistance by 01463 ohms. The increase 
becomes a decrease when 0'15 per cent. of lead is added to 
the bismuth. There is another reversal of the effect at 14 
per cent., and another and a final one at 50 per cent. The 
decrease diminishes from that point, and becomes zero when 
the alloy becomes pure lead. , 

[G. Spapaveccura, Nuoro Cimento, September, 1899.) 


LORD KELVIN'8 SUCCESSOR. 


Prof. Andrew Gray, LL.D., F.R.S., who has been elected 
to succeed Lord Kelvin in the Chair of Natural Philosophy at 
Glasgow University, is a native of Fifeshire, and is 52 years 
of age, having been born in 1847. 

Prof. Gray is already well known to every student of elec- 
tricity by the standard works which he has published. As he 
was trained under Lord Kelvin and assisted him for many 
years, not only in his immediate duties as Professor in the 
University, but in his scientific researches, there can be no 
doubt of the capability of the new occupant of the Chair of 
Natural Philosophy to carry on the traditions which have 
grown up during Lord Kelvin's 53 yeara of tenure. 

Prof. Gray began his studies, indeed, in the sister University 
of Edinburgh, but soon transferred himself to Glasgow, where 
he followed the usual curriculum of studies for the degree of 
Master of Arts. He won at the same time the Eglinton ”’ 
Fellowship in Mathematics and Natural Philosophy. 
Another distinction, gained shortly afterwards, was the 
Heugh scholarship in electricity and magnetism in the 
Anderson College, of Glasgow, and it was while holding 
this that Mr. Gray was asked by his former professor 
—then Sir William Thomson—to become his private 
assistant, aiding him in his experimental researches and 
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acting in part as private secretary. At this time amongst 
the other students carrying on advanced or research work in 
the University Laboratory were Prof. John Perry and Mr. 
Gray's own brother, now Prof. Thomas Gray of Terre Hante 
(Indiana). While Prof. Perry was investigating the electric 
conductivity cf hot glass, or calculating for Lord Kelvin the 
forms of pendent drops, the Grays were occupied with the 
experimental part of Lord Kelvin's famous research on the 
Effects of Stress on Magnetism. Prof. Gray also assisted Lord 
Kelvin during the time when he was working out his graded 
current measurer and potential measurer. In 1880 Lord 
Kelvin appointed Mr. Gray to be his official assistant in the 
University, which post he held for four years, leaving it in 
1884 to take up the Professorship of Physics in the then 
newly-created University College of North Wales, at Bangor. 

The result of the long training under Lord Kelvin, and of 
the systematic teaching of electricity in the discharge of his 
Chair at Bangor, have been the production by Prof. Gray of a 
number of valuable and systematic treatises. His first venture 
was a small work on * Absolute Measurements in Electricity 
and Magnetism,” which first made known to the wider body 
of students the methods elaborated in the Glasgow labora- 
tories, and the newer measuring instruments of Lord Kelvin. 
A second edition followed in 1889 ; but by this time the work 
had expanded into three volumes, and three years later it was 
again enlarged into ** The Theory and Practice of Electrical 
Measurements." In 1898 Prof. Gray published the first 
volume of a still more important ** Treatise on Magnetism and 
Electricity," in which he has ventured into lines of greater 
originality. Besides these formal treatises Prof. Gray has 
found time to carry on research work, the value of which has 
been sufficiently distinct to secure his election to the Fellow- 
ship of the Royal Society. He is also joint author, with Prof. 
Matthews, of a small mathematical treatise on ‘ Bessel's 
F'unctions." 

Prof. Gray has ever shown himself a sound and careful 
exponent of physies, capable of pursuing not only its experi- 
mental side but of following out its higher mathematical 
developments. His success as a teacher in the University 
College, at Bangor, has been founded upon a steady and 
determined devotion to duty. With such a record we must 
believe that he will continue to carry out, with success, the 
duties of the Glasgow chair, duties which are none the lighter 
because of the unique fame of man whom Prof. Gray has been 
called to follow. 


Tablet Block Signalling.—In the tablet system of block 
signalling, employed to a considerable extent on single-line 
railways, the signalling instruments at either end of a section 
contain tablets, one of which only can be extracted at a time, 
whether from the instrument at one end or the other. This 
tablet is placed in a leather pouch and either handed to the 
driver or caught up by a projection on the engine as it passes. 
No driver may enter a section without holding this tablet as 
authority to do so, and, from the time the tablet is taken out 
of either instrument until it is replaced in the other, the 
signals cannot be set to „line clear.” According to the 
Dundee Advertiser, a new tablet-exchanging device, to facilitate 
the taking and giving up of the tablet pouch by the 
driver, has been introduced on the Highland Railway. 
The exchanging apparatus consists of a fixed iron standard 
carrying a slide on top, operated by a handle. At the end of 
the slide a brass catcher is slipped on, and the post is com- 
plete. The working instructions are to place the leather 
pocket containing the tablet into the delivery springs attached 
to the bent arm screwed on to the catcher. The pocket must 
hang fully down, the lid being uppermost. This sets the 
catcher to the exact gauge, and must be held in position until 
the exchange takes place. The engine catcher is somewhat 
similar, being carried on a hinged arm fixed to the side of 
the engine. A pocket is placed in the delivery springs, in a 
like manner to the station one, and the arm lowered some 
distance before approaching the post. Instantly the exchange 
takes place the slide must be drawn back by pushing the 
handle forward, and when the train has passed the catcher 
must be detached and kept in a safe place until again required. 
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LOW-VOLTAGE DYNAMOS. 


BY E. KILBURN SCOTT. 


The dynamo for electrolytic or metallurgieal works presents 
a special problem in regard to its commutator because of the 
relatively large currents which have to be commuted and taken 
off by the brushes. When built in the ordinary two-pole 
form it is not unusual for the commutator to be of even 
greater length than the armature, and this requires a longer 
and a stiffer shaft and bedplate, whilst the number of commu- 
tator segments are so few that there is liability of sparking. 

As the brush surface requires to be so very large in this 
class of machine it seems a pity to have a separate commu- 
tator at all when the armature bars can be arranged to serve 
the purpose. Such a machine built by the Brady Manufac- 
turing Co., of Brooklyn, in 1891, was used very successfully 
for several years in the manufacture of aluminium bronze, 
calcium carbide and other metallurgical work, for which 
purpose it gave 40 volts and 8,000 amperes when running at 
240 revolutions per minute, but short circuits frequently 
occurred in the working of the furnace, which increased the 
current to 5,000 amperes. The machine was of the two-pole type 
with the poles placed vertically and the brushes pressed against 
the armature bars in the spaces between the pole horns. In a 
letter to the writer, Mr. T. L. Willson, the owner, says:—'*I 
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regard this machine as a good friend that carried us over the 
most severe experimental work to which a dynamo could be 
put." When built two pole there is, of course, the objection 
that the conductors cannot be thoroughly laminated and the 
Foucault current loss is therefore large, but in the multipolar 
form the Siemens and Halske internal pole design with 
Gramme armature gets over the diffieulty entirely. For 
large outputs this design (see Fig. 1) appears to the writer to 
embody all the essential features of a low potential machine, 
as the conduetors on the external periphery may be made 
solid like commutator bars and those on the internal periphery 
made of compressed strand as usual. Very ample brush surface 
is also obtained, and thus cheap carbon may be employed at 
its normal current-carrying capacity of 85 amperes per square 
inch or even lower. This is a point of considerable import- 
ance in electrolytic machines because the cost and the upkeep 
of the brush gear forms so large a proportion of the total cost. 
Mr. Neher has stated in the Proceedings of the American 
Institute of Electrical Engineers that a certain electrolytic 
machine fitted with copper brushes jin. thick cost £20 to £40 
per month in brush material alone, but when they were 
replaced by carbons 24 inches thick, the collection was nearly 
perfect and the wear and tear account dropped to a merely 
nominal figure. 
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Incidentally it may be noticed, from Fig. 1, that the claw 
type of field magnet fits in very neatly with the internal pole 
design, and as the coil is stationary there 18 not the objection- 
able fly wheel action which was one of the causes of its being 
abandoned for alternators. It is, of course, just as well to 
carry the winding right up to the nose of the pole, especially 
where the load is variable, and Siemens and Halske adopt 
this method. 

The internal pole design is one in which the magnetic 
current and the copper are used to the best advantage, as 
there is very little magnetic leakage and the weight of arma- 
ture copper is reduced to its minimum value for a given 
temperature rise, the cooling surface being exceptionally 
large. In ordinary continuous current machines the propor- 
tion of cost of copper to the total cost of material is somewhat 
as follows :— 


Two-pole machines. | Multipolar machines. 


Armature copper, 15 per cent... ...... | 9 per cent. 
Commutator „ 5 per cent 5 per cent. 
Field „ 17 per ceut 18 per cent. 


For specially low voltages the commutator copper might be 
doubled, or say 10 per cent. of the total cost of the material, 
80 that it will be seen a very considerable saving is effected 
by dispensing with the commutator altogether. 

In electrometallurgical machines which are liable to short 
circuit it is important to keep the field relatively strong and 
this is best secured by having a smooth-core armature and a 
long air gap. At the same time it is important that the bars 
shall be held very securely on account of their having to take 
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suddenly varying tangential pulls. On the machines for the 
Falls of Foyers the Oerliken works have adopted the construc- 
tion shown in Fig. 2. 

As will be seen brass plates jin. thick are let into the 
armature at intervals. These go right through the core to the 
back, and holes are punched in the plates just large enough to 
take the micanite tubes surrounding the conductor. In this 
way & long air gap is obtained and yet each conductor is 
positively driven. 


VOLTA AND THE ELECTRIC PILE. 


A somewhat unusual present has been made to two Veronese 
notabilities, Scipione Matfei and Lina Faccioli, by their 
cousins, Ida and Giuseppe Biadego, in double celebration of 
their marriage and of the Volta centenary. It consists of a 
printed collection of letters written by Alessandro Volta to his 
friends, Prof. Cossali, of Pavia, and Governor Lorgna, of the 
Military College of Verona, extending from 1781 to 1804. 
"They deal largely with Volta's discoveries, and cast interesting 
side-lights upon the ideas with which Volta and his contem- 
poraries approached the new world of discovery opening out 
-before them. 

Although electric experiments upon frogs date back as far 
as 1758, it was not till 1790 that Luigi Galvani, then Professor 
of Anatomy and Physiology at Bologna, made the first experi- 
ments on prepared muscle without contact with the electric 


machine. The first discovery was thus vividly described by 
Galvani himself :— 

I dissected a frog, prepared it and placed it on a table on which stood an 
electrifying machine, entirely separated from the conductor by a good 
interval. When one of the men who were assisting me touched the inner 
thigh-nerves of the frog with the point of the scalpel quite lightly and by 
accident, all the muscles in the joints seemed to contract repeatedly, as if 
they were seized with violent tonic cramps. The other assistant, however, 
thought he had noticed that the occurrence took place while a spark passed 
from the conductor of the machine. Astonished at this new phenomenon, 
he drew my attention to it while I was intent upon quite another purpose 
and was absorbed in thought. Thereupon I was inflamed with an incredible 
zeal and desire to investigate it, and to draw out into the light that which 
might be hidden in it. I therefore myself touched with the knife one 
or other of the nerves, and at the same time one of those present drew a 
spark from the machine. The phenomenon was always the same. Without 
fail, violent contractions occurred in the several muscles when the sparks 
passed, as if the prepared animal had been seized with tetanus. 

That was, of course, a simple induction effect. But since 
the discovery of the electric properties of certain fishes, 
the whole world of science was feverishly searching for that 
“animal electricity" which was to revolutionise medical 
science; and Galvani himself explained his phenomena on 
the basis of animal electricity. He made a number of 
experiments to increase the effect observed. He speedily 
found that when two metals were used, the effect occurred 
without an electric machine. Finding that silver and iron 
made a very efficient combination, he supposed that silver was 
** the best conductor of animal electricity.” 

It was Volta who definitely dispensed with animal 
structures and proved the electrification of two different 
metals by mere contact. His first experiments, published in 
Brugnatelli’s ** Giornale Fisico-Medico " in 1794, are based 
upon the physiological effects of different metals when placed 
on the tongue or connected with the eye or ear, and the first 
electromotive series was constructed upon similar evidence. 
But in 1796 he wrote to Gren’s Journal der Physik ;— 

To produce contractions in frogs, taste on the tongue, light sensations in 
the eye, &c., it is simply necessary that two different metals or conductors 
of the first-class touch on one side and form a heterogeneous compound 
metallic arch, while their opposite ends touch the conductor or conductora 
of the second-class forming the other arch. 

By substituting for the tongue or the frog the electroscope 
as an indicator, Volta finally got rid of the animal-electricity 
incubus, and brought current electricity into line with the 
previous electrical results obtained by inorganic means. Ina 
letter to Sir John Banks, dated March 20, 1800, and published 
in the Philosophical Transactions, Volta describes the electric pile 
called after his name. It consists of a succession of elements, 
each consisting of a positive metal, a negative metal, and“ a 
moist conductor." That the positive element is used up in the 
process seems to have escaped Volta altogether. The source 
of the energy did not trouble him, as the doctrine of the 
conservation of energy was not at that time accepted, and the 
attainment of perpetual motion was the object of legitimate 
inquiry. Volta described the pile as an artificial electrical 
organ," thereby connecting it with the animal electricity of 
the fishes. The latter, however, he explained on the basis of 
purely physical electricity rather than conversely. 

The actual advance which Volta’s ideas had made in the 
scientific world, four years after his construction of the pile, is 
shown in one of the letters above mentioned, that to Pietro 
Cossali, dated Pavia, June 1, 1804. It runs as follows :— 

* Amico Car? e Prone Stimme. 

“I congratulate Prof. Pietro Sgagnoni on the honour conferred upon 
him by the Galvanic Society of Paris, but I cannot accept any thanks for 
having contributed to it. Indeed, I was admitted to the same honour 
without any request of mine ; and, to tell the truth, I should not have 
made any request either for myself or for Prof. Sgagnoni, nor for any other 
deserving person, having no great opinion of that Society, which does not 
enjoy a very high reputation either among the best physicists or among 
the most illustrious academies. 

“In any case it is a proof of the reputation enjoyed by our Sgagnoni, 
even among foreigners, that he should have been appointed, among a few 
other Italians, an Associate by these French physicists, whoever they may be. 
But I would rather see him elected corresponding member of the Istituto 
Nazionale, or some other academy better accredited than the Galvanic 
Society, with the exception of the Accademia di Torino ; at all eventa, he 
should not agree with the latter in offering a prize for the end of this year 
to any one who proves, by decisive experimenta, the identity or difference of 
the galvanic and the electric fluid. It is a scandalous thing that there 
should be a doubt, or any affectation of doubt, of an identity which I have 
proved to exist by the best possible evidence ; and that just in Italy such 
doubts should be uttered, when the physicists beyond the Alps, who had 
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taken up this extravagant opinion or heresy of an imaginary galvanic fluid 
different from the electric fluid, have recollected themselves, and have 
borne public testimony to their conversion in view of my convincing 
experiments of two years ago. 

“I have not only succeeded in constructing active piles with a single 
metal interposed between two different moist conductors (one, for instance, 
acid, and the other alkaline, or a metallic sulphide, alternating the succes- 
sion for a more or less lengthy series) ; but I have also constructed other 
piles equally active, though feebler, of moist conductors only without any 
metal or conductor of the first class (but these only give indications when 
a good condenser is used). I construct them of little plates of cardboard, 
of wood, or better, of bone; moistened one with an acid, another with an 
alkali or a sulphide, and the third with pure water or a neutral salt, 
making up groups of 20, 30, or more. I have also succeeded without 
mineral acids and alkalies, with other neutral or medium salts of three 
different kinds, with various vegetable and animal humours, &c. And thus 
have the electric organs of the torpedo, &c., been perfectly imitated, in 
conformity with my ideas already published. 

“ Another beautiful experiment, published a few months ago, is that of 


Ritter of Jena, who imparts activity to a pile composed of a series of pieces 


of a single metal, say gold, interpolated by a single liquid or moist stratum, 
say pure water. This pile, inactive in itself, need only receive the 
influence of an ordinary active pile, applied in such a manner as to produce 
a conducting arc from one to the other pole or extremity, to become 
in a few minutes a secondary pile of very sensible activity, as shown by 
shocks, &c. For it becomes a new electromotor, sending the electric fluid 
in a direction contrary to that from which it received the current from 
the pile or primary electromotor. Ritter pretends that it is a charge 
which the secondary receives from the primary pile, and, therefore, he 
calls the latter a pile à charger; but such an explanation is without 
foundation. The secondary pile, inactive on account of the single liquid 
between the plates of gold, becomes active, because under the action of 
the primary pile a layer of acid is formed where the electric fluid passes 
from the metal into the liquid, and an alkaline layer when it passes from 
the liquid to the metal; the former probably nitric acid, and the latter 
volatile alkali or ammonia ; and behold the pile transformed into one of 
a single metal between an acid liquid and an alkaline liquid, which is active 
as mentioned above, and is readily understood when thus explained. 

“Time and paper are lacking for describing some other experiments 
and observations of mine ; so nothing further, except thonsands of con- 
gratulatory messages for our brave Sgagnoni, to whom please communicate 
the little I have written, and let me sign myself, full of true friendship 
and esteem 

„Obblmo Serve e Affmo Amico, 
“ ALESSANDRO VOLTA, 

“ Pavia, June 1, 1804, whence I shall start in a few days, to restore 

myself to my dear native place and family.” 


There is in this letter no expectation that Ritter was soon 
to become the champion of that chemical theory which was 
destined to fight Volta’s contact theory for nearly a century, 
and lead to one of the most acrimonious and prolonged con- 
troversies of the century. Now that the controversy has 
been practically settled, and the truth divided fairly among 
the rival theorists, it is interesting to note the manner in 
which the inventor of the primary battery greets the first form 
of a secondary battery. For that is what we have to deal with 
in Ritter’s experiment described in the letter. 


SIGNALLING WITHOUT CONTACT.* 


BY W. 8. BOULT, ASSOC.M. INST.C.E. 
Concluded from page 871. 


ARMATURE RELAY. 


The construction of the armature relay is shown in Figs. 5 to 9. 
The ends of the old structure or bridge-piece shown are attached to 
the longitudinal pole plates above referred to as shown in Fig. 4. 
Both the iron needles 3in. long (see Fig. 7, a view of the under side 
with cover removed) are both polarisel and controlled (or held in 
the central position) by a single horse-shoe magnet, which, as its ends 
do not reach quite so low as the bottom edge of the needles (see 
Fig. 8), to a large extent relieves the pivots of their weight. It will 
be noticed that the control of the needles is due to repulsion from the 
horns of the iron bridge bars near their ends which are similarly 
polarised by the magnet. "This repulsion control allows a far wider 
play of the needles than an attraction control does, while at the same 
time simplifying construction. The needles may be thrown into 
absolute contact with the horns and not stick. There are four contact 
posts, against each of which a needle when thrown over by road 
magnets makes duplicate contact, so that for each signal there are four 
contacts, any one of which suffices for working. Connections with 
the circuit wire are made at the back or upper side of the ebonite slab 
on which the movement is mounted by means of plungers, such as are 
used in lampholders and insulated screws in the cover. Everything 
is enclosed in a jointed brass box. 


E Abstract of a Paper read before Section B of the British Association, 


INDICATOR. 


Figs. 10 to 15 are views showing the construction of the indicator 
for complete signalling. The various indications are all given in the 
same way by a movement which may be explained in relation to the 
home semaphore. This semaphore is carried by a tongue or armature 
pivoted on a magnet, and playing between the cores of two coils after 
the manner of a polarised relay, the cores and magnet all standing on 
a common iron base. The magnetic action, however, is not that of 
the telegraph relay, only one coil being energised to produce move- 
ment. For instance, if the semaphore, which is shown on, is to be 
thrown off, the right-hand coil will be energised with N polarity at 
its outer end (the outer end of the magnet and tongue being S), the 
effect being to strengthen the magnet, and, therefore, the tongue, and 
to reverse the polarity of the left-hand core, which then repels the 
tongue at the same time that the right-hand core is attracting it. 
Owing to the facts that the left-hand core is not too strongly 
magnetised, and that the magnetism of the tongue is simultaneously 
strengthened, seizing is prevented, and the tongue may be thrown 
through a large angle. Fig. 12 shows the dial of the indicator, with 
home and distant semaphores, duplicate action spots, and four. 
number holes for indicating the road made at junctions. Figs. 10, 
13 and 14 show the permanently wired base of the instrument, with 
radiating contact springs for connecting up the indicator coils. 


FIG. 5 
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View showing the Construction of the Armature Relay. 


RELAY Pusu. 

Figs. 16 to 18 show an apparatus for breaking a bell circuit at a 
relay or switch closed by the signalling current, and doing this 
in such a manner that the signalling current has always controlling 
power over the manual movement. For want of a better name it is 
referred to as a “relay push.” It is constructed on a similar plan to 
the indicator movement above described, but has only one core ant 
bobbin (with two independent coils in connection respectively with 
two separate batteries) ; a hinged flat iron bar taking the place of 
the second core. The polarised tongue acts as a switch in the bell 
circuit. being closed by signalling current passing through either or 
both of the coils on the bobbin. To open the relay, and thus stop 
the bells, the hinged iron arm is pressed down against the action of 
a spring till an iron stud on its end touches the tongue (which is 
not in contact with the iron of the core) It is then allowed to 
spring up, dragging the tongue with it. At any instant throughout, 
or after this operation, signalling current will re-make the contact. 


ENGINE CIRCUITS. 


The working of the whole apparatus will be best understood by a 
reference to Fig. 19, which is a diagram showing the connection of 
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all the parts on the engine. "The upper half of the figure shows the 
indicator coils connected with their terminals—a row of small 
circles extending across the diagram. At the bottom of the diagram 
are shown four armature relays carried underneath the engine, as 
shown in Fig. 4. The two outside ones have single needles only, 
and work in duplicate to give the danger signals. The circuits from 
these needles will be right whichever end first the engine is running. 
The other two armatures have duplicate needles, and give the “line 
clear” signal (both semaphores off) in conjunction with one road 
, number. These circuits require reverse connecting for reverse 
running, switches for this purpose (which may be worked by the 
reversing lever of the engine) being indicated. 

There are two batteries, with their positive poles connected through 
the two coils of the “relay push" to the two “duplicate action” or 
spot movements, and their negative poles connected to the armature 
needles, so that for each signal one needle in connection with each 
battery is operated, Failure of one needle contact, one battery, or 
one connecting wire, is immediately shown by the * duplicate" spots 
showing different colours and thereafter remaining fixed, a green 
spot showing for the defective circuit and a red spot for the working 
one. The running signals will still be priate operated by the 
remaining circuit. As this partial failure ought never to occur, it 
might be made a strict rule to run slowly in such a case. 
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in a section only whilst the train is there. In each signal box is a 


key, or plunger, for throwing magnetic switches (constructed like the 


indicator movement above described, but not permanently polarised, 
and therefore workable by current in either direction) to close their 
respective circuits through contacts on pendent tongues and the cores 
of the lowest coils—taking the view as a front elevation. In each 
switch the tongue working between the two upper coils acts E 
as a tumbler to move the pendent contact-making tongue through a 
small angle. On plunging, the tumblers will all be thrown into the 
position shown, and the respective circuits be all earthed. This will 
be done at each signal box on the approach of a train. 

Suppose now that a line has to be cleared for an approaching 
train. The magnetic switches will be in the opposite position to that 
shown, with road circuits open. Signalman A switches in the 
battery for his starter magnets and B the battery to give the required 
polarity to the distant, warning, and home magnets. As the train 
comes near, A plunges (just before giving B the train-on-line signal), 
and thus completes the circuits through the magnetic switches, and 
current flows, the starter current immediately cutting in the distant 
magnets by the intermediate switch, as will be readily understood 
from the diagram. Current now flows through the two right-hand 
coils of each magnetic switch, whereby the pendent contact tongue 
is held hard up, and the tumbler is thrown over to the right, till 
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Views showing the Construction of the Indicator on the Engine. Scale: One-third. 


Separate distant and home danger bells are shown, as well as the 
* relay push " for stopping them when the engine is standing, and 
doing this without interfering with the signal. The numbers, M2, 
1, 2, 5, indicate the respective coils for showing these numbers on 
the dial. HD and DD are the home and distant danger coils ; CC, 
working together, give the clear signal ; RR show red spots, and GG 
green ones. 

ROAD CIRCUITS. 

Referring now to Fig. 20 (in which permanent magnets are shown 
by single and electro magnets by double circles) it will be seen that 
at each signalling position the engine first gets the danger signal— 
distant or home as the case may be, according to the polarity of the 
permanent magnets—immediately followed by “ Line Clear” and a 
road number if current is on the electro-magnets. If current is not 
on, the danger signal only is taken. The diagram shows the arrange- 
ments at a junction, each branch from which leads to another junction. 
Equivalent roadside semaphores are also shown. 

To economise current it may be switched on and off in the signal 
boxes A and B by means of the apparatus indicated, so that it is used 


held by its knuckle joint. As soon as the train has passed A, he breaks 
the starter circuit, so as to put this signal on. By means of the 
intermediate switch the distant signal is also immediately put on. 
Current ceasing in the right-hand coils of the left-hand magnetic 
switch, the pendent contaet tongue is released, and pulled back by 
the weight of its tumbler. A similar action takes place in the other 
switch when B puts on the warning and home signals. In order that 
the right-hand magnetie switch may not be opened too soon, the 
intermediate switch may be constructed so as never to break one 
circuit till it has closed the other. 

In the diagram small circles in the signal boxes represent galvano- 
meters for showing when, which, and how much current is flowing in 
each circuit ; that is in effect for ** repeating.” Crossed circles stand 
for * veto " switches, whereby a signalman, if he sees anything wrong 
with a train as it passes, can instantly veto line-clear signals given by 
the man in advance, without wasting time in communicating with 
him. For the number of branch lines shown, electro-magnets fcr one 
armature only are required. Where more than two diverging roads 
have to be signalled at the same spot, the other inside armature also 
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must be utilised by another set of electro-magnets. It is then | the distant arm pointing to “slow” or “ fast,” according as it is on 
possible to select from eight different roads as follows :— or off. It is only when N of a block section up to a starter 

Let the four numbers of the indicator controlled by the two that this interpretation of the distant arm does not strictly hold, as 
armatures be respectively M2 and 1 on one armature and 2 and 5 on 
the other, then :— 


Branch No. 1-1. 
d 222. 
: 32172. 
* 4— M272. 


Details of the “ Relay- Push.” 


In any exceptional case requiring more than eight road indications, 
if such can be found,a second set of magnets to one of the armatures 
can be provided giving two more, thus :— 


Branch No. 8=1+4+2+5. 
T 9=M2+2+5. 


Diagram of Engine Circuits for Complete Signalling. 
By doubling the magnets of the other armature as well, one more 
is obtainable, thus :— 


the starting signal will be off or “fast” ; but as in this case the train 
Brauch No. 10=14+M2+2+5. cannot be going fast, the giving of permission to do so does no harm. 


Box B 


FiG 20 
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Diagram of Road Circuits for Complete Signalling with“ Economy Switching.” 
A 
CN 
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B 
FiG. 21 
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Diagram of Road Circuits for Automatic Block Working. 
A total of 11 roads can thus be differentiated if necessary— 


With the arrangement of road magnets sh in the diagram, the 
probably more than will ever be wanted under any circumstances. i n 
With the indicator above described (see Fig. y 


working of c is as follows :— 
| dicato 7), the home sema- Suppose a train travelling from A to B and finding the signals on. 
phore on is an invariable order to stop ; when off it signifies ** Go,” 


On receipt of the distant signal speed will be slowed down in the 
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usual way. The “warning” magnets (which might be, perhaps, 200 
yards in rear of the home magnets) will throw on the Boie sema- 
phore and the train will be brought to a stand. After stopping, it 
will crawl up the home magnets or block station, and stand over the 
electro-magnets of this group, which, as shown by the third magnet, 
may have an extra long pole-plate. The bells may now be stopped 
by the “ relay-push.” As soon as the current is switched on to the 
road-magnets, the starting signal will be given by the throwing off 
of both semaphores and the appearance of a road number; the 
* relay-push " being at the same time again closed ready for the next 
danger signal, 

A simple scheme of automatic block signalling is shown in 
Fig. 21. At or near each block station is a two-point magnetic 
switch, conveniently formed with the polarised movement above 
described, controlled by road armatures operated by magnets on 
the train. 

As the train comes up to each switch, it finds it in the position 
shown at station À, and by means of its front magnet, throws it into 
the position shown at station B, thus breaking the circuit of the 
magnets behind it and earthing both the rear end of the magnet wire 
in front and the other contact of the armature being passed. The 
tail magnet of the train on coming up closes the needle on this 
contact, thereby completing a circuit through the right-hand coil of 
the switch in rear. ‘The diagram shows the position of the switches 
when a train has completely passed station B. A following train 
coming up to A, will earth the rear of the magnet wire A— B, but the 
forward end will not be earthed until the leading train has reached 
station C; the following train being meanwhile blocked at the 
platform in rear of B. 

This scheme thus ensures that the whole of one train must have 
assed out of a block section before another is allowed to enter 
1t, and uses current in each section only whilst a train is in it. Such 
a system as that outlined in Figs. 19 and 20, compared with the 
usual methods of semaphores, coloured lights, and detonators, 
possesses most substantial advantages as the regular every-day 
method of working. In the first place, it is one system for day, 
night, and. fog, instead of three systems as now used, 


Obviously, such a simplification is most desirable. Not only are 
the first cost and working expenses therebv reduced, but there is 
distinctly less chance of mistakes being made, and there is no chance 
of the system required in any particular moment not being got ready 
in time, there being no lamps to light, and no foggers to call out. 
Then, the signal is always given in the same spot, and only the 
signal for the one train, so that the drivers’ attention is not distracted 
from his engine, and a general look-out ahead to peer out anxiously 
and constantly, often through fog, snow, hail, rain, and wind, trying 
to see in what direction a continual succession of arms on top of 
posts are pointing, or what coloured lights are visible at frequent 
intervals, and decide which arms or which lights (often out of a Ju 
number in view at the same time, when not all obscured by fog or 
snow) refer to his train. 

Again, if the present distant and home signals are on separate 
posts, there is nothing at night to indicate to a driver which it is he 
13 approaching, so that there is always the chance of his mistaking 
a home “danger” light for a distant “caution,” and so running 
past when he should stop. With the author's apparatus this is 
impossible. 

here can be no two opinions as to which system, with equal 
reliability of action, is the safer; and railway engineers and managers 
should gladly welcome a system giving signals on the trains where 
they are wanted, instead of on the roadside where they are not 
wanted, if they only can have confidence in the certainty of its 
action under all circumstances. This raises the question of relative 
simplicity of construction, in which it will be noticed the advantage 
is all on the side of the author's system. The parts on the road are 
simply the boxed-in magnets and connecting wires, with no moving 
pues as against a combination of signal wire and pulleys, post, ladder, 
ever, rod, semaphore, spectacles, lamp, * fogger," and detonator, an 
accident to almost any part of which will throw the apparatus out of 
order. Further, the magnets are completely encased, and so protected 
from accident, while the whole of the semaphore apparatus is 
thoroughly exposed to wind and weather and mechanical injury ; 
indeed, the same may be said of the unfortunate foggers. The 
receiving apparatus carried by the train consists of parts, the 
management and keeping in order of which are well understood, and 
which are all carefully boxed in, so as to be protected from damage ; 
besides being of so small and simple a nature as to admit of 
duplication. 

In order to test the working of the armature-relay and indicator 
movements, four groups of electro and permanent magnets were 
put down on the up fast road of the Great Northern Railway 
at New Southgate, and an express engine (No. 1,008) was 
titted with two armatures, indicator and bell Although the 
apparatus was in many respects inferior to the designs now put 
forward, signals were taken perfectly at speeds of over 70 miles 
an hour, with a clearance of over 3in. between armatures and 
road magnets. 


TRANSFORMER TESTS.* 


BY W. ELWELL GOLDShOROUGH, 


Concluded from page 874. 


The “W ood Transformer. Made by the Fort Wayne Electric Works. 


This transformer is of the “ shell ” type, and is held ia a cast-iron 
case affording special means of ventilation by air ducts with the idea 
in view of combining direct radiation with a good circulation of air 
in cooling the transformer. The transformer is not oil insulated. It 
1s guaranteed to stand a 6,000 volt insulation test between adjacent 
cols and between the coils and the core, in addition to the 
specifications contained in Table V. No heating limit is specified, 
nor has any special ageing limit been specified in the communications 
received by me from the company. The specifications are written on 
the basis of a test at about 20°C. The test of the ** Wood " trans- 
former shows that it runs remarkably close to the specifications and 
that in many respects it improves upon them. The “cold” regula- 
tion is 4:5 per cent, better than that stated in the general guarantee, 
and the full-load “ cold“ efficiency as determined from our results is 
96-71 per cent. There was no ageing of the core iron during the 
tests, If anything the iron has somewhat improved, as the last test 
was made under the same conditions as the first test, i.e., when the 
transformer was cold. In accordance with the specifications the 
transformer was subjected to a breakdown test of 6,000 volts, which 
it stood in a highly satisfactory manner. 


Table V.— Test of “ Wood" Transformer. 


Capacity, 5,000 watts. Tests made at 60 cycles. Power from iron-clad 
alternator. 


Economy test. | Ageing test. 


— Full- Watts 
Gua- Lab. load 88 
rantee. test. hours: |. loss; 
Secondary voltagniii. . . 110 110 0 95:0 
Per cent, regulation, cold .................. 1:80 172 | 1148 95:0 
5 - B T 216 | 1654 95:0 
- iron loss, full load ............... 1775 1:76 | 1867 92:5 
» copper loss, full load, cold... 1°55 152 | 2207 93:2 
" i " ob. . | 207 | 2657 | 910 
Watts iron loss..... .... . —ÀÓ 90:0 92:6t | 3497 91:0 
Watts copper loss, full load, cold ......... 80˙0 78˙⁴ 493˙7 89:0 
» = " OL riiai - 108:0 601:7 91:3 
Per cent. efficiency, 0:10 load............... ; 842 821:4 91:0 
T á 0:25 load............... 93:0 9277 TN ciate 
si 0:50 load............... 95:8 95:4 
5 55 0°75 load............... | 96°5 96:1 
» " 1:CO load...... ........ 9677 96:2 
5 i 1:25 load...............; 967 96:0 
Temperature above the : 
ain, full load test, De- | after 5 hours i ° 5 


grees centigrade ...... E 7 


The efficiencies reported in the laboratory test were determined 
from results taken after a ten-hour full-load heat test. The guaranteed 
efliciencies are probably calculated, using the cold resistances of the 
primary and secondary windings. 
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Full Load. Hours. 
Fic. 4.— Temperature Test of “ Wood” Transformer. 


The heat test developed the fact that the increase in the temperature 
of the core iron, as determined by a thermometer placed in contact 
with the core, was but little more than half as great as the tempera- 
ture of the primary wire. It reached a value of 30deg. after a 
ten-hour run under full-load conditions, while the temperature of the 
primary wire was 52°C. above the air. This indicates that the heat 
is very rapidly thrown off after it reaches the core. 


* Paper read before the National Electric Light Association in New York. 
t This is the average of the above values, and some intermediate ones 


not reported. 
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Type G Transformer. Made by the Wagner Electric Manufacturing Co. 


Transformers of this type are p for use either dry or oil 
filled. The transformer tested was filled with the oil supplied by 
the company, and all tests were made with oil insulation. Beyond 
the guarantees statea in Table VL, the company specifies that the 
transformer will stand an oil-filled insulation test of 10,000 volts 
between the primary and secondary windings, between the primary 
and the case, and between the secondary and the case. Further, that 
2,000 volts may be safely impressed upon the primary winding of any 
1,000-volt transformer. The company guarantees all type G trans- 
formers to show no marked deterioration in this respect within the 
eriod covered by other guarantees namely, two years. The trans- 
ormers are also guaranteed to stand a 25 per cent. overload for a 
eriod of three hours, without incurring damage to the insulation. 
his company very strongly advocates the use of oil in transformers. 
The type G transformer very nearly equalled the specifications of 
the Wagner Company covering this type in every particular. 
Comparatively low copper losses and quite low core losses have 
combined to give good regulation and high, low, and full-load 
efficiencies, "The effect of the circulation of the oil in reducing the 
temperature of the transformer as a whole is shown in Fig. 5 by the 
fact that the dotted curve of oil temperatures falls 10deg. below the 
temperature of the primary wire. The oil used in this transformer 
is a valve oil shown by test to be free of moisture and of mineral 
acids. It is a pure mineral oil, no fat oil being present. Its specific 
gravity is 0:852 at 24°C., it flashes at 370°F., and its burning point 
is 425°F. When subjected to the high-voltage breakdown test the 
results given in Table VII. were obtained. They indicate ve 
plainly that a structural change has gone on in the oil during the 
period of the ageing tests that has increased its value as an insulator 
and at the same time caused the discharges to be more violent when 
they do occur. In its original state the oil was very light in colour 
and several discharges might be passed through it without dulling 
the needle points or blackening the oil. Later the colour was 
changed many shades and after the ageing tests it has a deep wine 
colour, and the needle points are dulled somewhat at almost every 
discharge. The sample taken before the tests will allow small and 
thread-like sparks to pass through it long before the breakdown 
comes. In one case a slight snap discharge occurred at 3,670 volts, 
but the disruptive discharge did not come till the voltage reached 
8,130, These effects disappeared in the later samples and the 
disruptive effects were more pronounced. The fact that the needle 
points were not materially blunted at any time is good evidence that 
the oil is a good insulator, and that it acts in cutting off heavy 
discharges. At times after a very heavy discharge the oil will be 
blackened by a black cloudy material which, after floating in the oil 
for a while, finally sinks to the bottom. After the black material 
sinks the insulating qualities of the oil seem to be as good as ever. 
I do not think there is any free carbon after one of the severe 
discharges, present in the oil, but I am sorry to say that I have not 
as yet had time to investigate the effect with sufficient care to enable 
me to express myself definitely on the subject. 


Table VI.— Test of Wagner, Type G, Transformer. 


Capacity 5,000 Watts. Tests made at 60 cycles. 
e alternator., 


Power from iron-clad 


Economy Test. Ageing Test. 


Full- l Watts 


Table VII.—Tests of “ Wagner” Transformer Oil. 
Distance | Voltage 


Distance | 
between when | between 
ints break- points 
Number. before down | | a ter Remarks. 
discharge occurred discharge 

in inches. calculated. in inches. | 
1 0:050 6,430 0:050 - Tests on * Wagner" oil 
2 0:050 5,750 | 0051 sample taken before ageing 
3 0:060 10,420 0:060 |} tests began. Temp. of oil 
4 0:C60 10,030 0:062 | 50°5°C. These discharges 
5 0:065 10,270 0:067 did not blow the 4-ampere 
6 0:065 9,950 0:065 fuse in the low voltage cir- 
7 0:070 13,570 0:070 cuit. Numbers 8 and 9 
8 0:070 9.820 0'071 fare twodischarges using the 
9 0:070 9,520 - same oil and the same points. 
10 0:050 10,550 | 052 | Tests on * Wagner” oil 
11 0:050 10,200 sep sample taken after 778 full- 
12 0:060 10,270 0:092 | load hours working. Temp. 
13 0:062 10,430 0062 oil 31 C. Fuse blew on dis. 
14 0:065 13,050 0:070 charge No. 11. Fusesdid not 
15 0:065 11,200 0108 blow onother discharges. Oil 
16 0:070 13,030 0:085 | blackened in discharges Nos, 
17 0:070 11,350 0:070 16, 17 and 18. Discharges 
18 0:070 11,800 0:102 Nos. 17 and 18 made with 


[ same oil but diff. points. 


Itis good to note that we have here another example of the use of 
iron non-ageing in the best sense of the word. The most careful 


tests have failed to show any increase in the hysteretic constant of . 


this iron, and the tests have been as uniform as they are valuable. 


ELI 


TEX) o3 
aes 


Temperature. 


— 
© 
— 
T 


Full Load. Hours. 
Fic. 5.— Temperature Test of Type G. Transformer. 


The breakdown test applied to this transformer consisted in con- 
necting the bigh voltage terminals to the primary and secondary 
windings when the voltage had reached 10,000. The result of the 
test was satisfactory. 


Type ZZZZ Transformer. Made by the XX.XX Company. 


With reference to this transformer the company sending it to our 
laboratories has written me substantially as follows: That trans- 
formers similar to the one under discussion are sold under the 
following specifications : Capacity, 5,000 watts; frequency, 60 w per 
sec. ; minimum core loss (cold), 79:8 watts; average (cold), 86:5; 
maximum (cold), 93:3; minimum (hot), 73 ; average (hot), 80; 
maximum (hot), 84 ; non-inductive regulation, 2 per cent. at 309C. 


| 
— Gua- Lab. | . 60 
load | core / oe a eo 
rantee. test. | hours. loss. T — — 
u : F MERE 
Secondary voltage ........... eere 100 100 |. 0 | 718 ie 
Per cent. regulation, cold . .................. 1:90 2:00; 1148 | 71:0 s 40 FX TI LIS 
, » hot «€e00000000090099802* eee 2°32 | 163:4 | 71:8 = Cake nwe 
i iron loss, full load ............... 1:47 142 1867 710 E 30 
„ copper loss, full load, cold...... 1:60 176 220"7 | 710 E r 
4 z A hot ..... | * 205 2657 70:7 PR aR Se eR 
Wein coon ERR Er pede US EET 71:2* | 3197 70 * TAKE 
Watts copper loss, full load, cold ..... . sss 91˙1 4937 700 F 
* 2 " Hob. surrisi oe 1060 | 6017 | 705 10 ETATE 
Per cent. efficiency, 0°10 load............... 87°0 874 | 7783 | 690 aH RES 
j & Fe nroa 940 941 eh ou 
n n 0:50 load . .. . . 9673 95˙2 | 2. f$ 4. b 4 T T. 10 11 
Š » OTS: WORE s roads | 96:9 96:6 | Full Load. Hours. 
ii E 1:00 load..... .. ... ..| 970 96:6 Fic. 6.— Temperature Test of ZZZ7% Transformer, 
: 5 esd. ee 96:9 95:4 * "E 
TUM "eg — after 5 hours 25.7 The company makes no temperature guarantees, but says that the 
Degrees centigrade... „ 10 „ $06 transformers should rise about 45°C. after an eight-hour run. The 


The efficiencies reported in the laboratory test were determined 
from results taken after a ten-hour full-loa l heat test. The guaranteed 
efficiencies are probably calculated, using the cold resistances of the 
primary and secondary windings. 


—— 


* This is the average of the values above, and some intermediate ones not 
reported. 


- 


efficiency of their transformers varies according as to whether the 
minimum, average, or maximum core loss values are used. The 
efficiency ana be about as stated in Table VIII. The core losses 
are guaranteed not to increase over 5 per cent. under normal working 
conditions. The transformers are designed to stand an insulation 
test of 5,000 volts alternating current, and are not of the oil 
insulated type. The tests upon this transformer show that it isa 
good representative of the type. Its “cold” efficiency calculated 


( 


^ 
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from the test determinations, 96:6 per cent. or just 0'2 of 1 per cent. 
less than that specified. The temperature elevation under load of 
the core and 12 is within conservative limits and the temperatures 
attained by the core are lower still. The transformer withstood the 
breakdown test at 5,000 volts; and, as shown in Table VIII., has not 
developed any special tendency to core ageing. Its regulation, as 
determined by loading the transformer non-inductively,1s 2:2 per cent. 
It is, in fact, a fine transformer. 
Table VIII.— Test of V.V.X X, Type ZZZZ, Transformer. 

Capacity 5,000 Watts. Tests made at 60 cycles. Power from iron-clad 
alternator. 


Ageing test. 


Economy test. 
E Gui | piis | ee hee 
rantee. test. | bours: | los 
i 944 — — 
Secondary voltanie eee | 100 100 0 | 905 
Per cent, regulation, cold 2:00 177 840 884 
h 5 AER | .. | 212| 2980 | 890 
» iron lose, full load ............... MET 1:71 | 33860 | 903 
5 copper loss, full load, cold...... (E 166 5120 885 
" x ‘5 hot ...... sei 2:04 | 5800 | 917 
Ud Al due NENNT IS 840 88:9* me 40 
Watts copper loss, full load, cold ......... 105 86:0 
T » - bob. ux 106:0 
Per cent. efficiency, 0'10 load .. ......... a 8477 | 
» FP F | 93:2 92:9 | 
i * UBÜ owl. srra 96:0 | 95906 
8 M 075 load. eie 96°7 96:2 | 
: vo MOO eed ies. | 968 | 963 
i jà TSG 1088. capii |o | 96:2 
Temperature above the ae e) 1 
ais. fall load test, De. latter 5 MEM dere 


eeteee 


grees centigrade 


The efficiencies reported in the laboratory test were determined 
from results taken after a ten-hour full-load heat test. The guaranteed 
efficiencies are probably calculated, using the cold resistances of the 
primary and secondary windings. 


ü CENNETE 


ites AMEN 
PE LI JO 
ge HEE 
I 
i — — mg ye a meee SA I De Sa 
* PEPE 


0 100 21 300 400 500 


600 700 
Fia. 3.—Ageing Test Curves of the Transformers. 


In conclusion, I will make no attempt at a general review of the 
results here presented further than to call your attention to the 
curves contained in Fig. 2, and which are the graphical presentation 
of the ageing test records contained in the tables, It is noticeable 
that the curves have a downward rather than an upward trend, and 
the question may arise in your minds as to why this should be so. 
In explanation I suggest that the changes are due to changes in the 
temperature of the iron as much as to anything else. The trans- 
formers were thoroughly cold when the first tests were made, and 
have probably never reached so low a temperature since. In several 
instances, when especially low values were recorded, the tests were 
made after the transformers had been operating under full-load 
conditions for several hours. I am disposed to think, therefore, that 
little, if any, change has taken place in the iron. A slight annealing 
of the iron may have occurred ; but, owing to the low temperatures 
attained during service by the transformers, this is not highly probable. 
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TESTS AND CALCULATIONS FOR A FORTY-MILE 


ALUMINIUM WIRE TRANSMISSION LINE.* 


BY F. A. C. PERRINE, D.SC. 


Running from the Blue Lakes power-house near the Big Bar 
bridge on the Mokelumne River to the Stockton sub-station is the 
line to which reference is made. It is that of the Standard Electric 
Company of California, and it is particularly pertinent to report on 


tae tests of this line because there has been a great deal of about 
there having been a failure of the wire. The line extends from the 


Blue Lakes plant on the Mokelumne River to the sub-station in 
Stockton, a distance given by the engineers as 434 miles. The 
line was designed to deliver 1,000 kilowatts at 8˙8 per cent. 
C?R loss, the line being two-phase, arranged at the corners of 
a rectangle—not a square; one side of the rectangle being 
24in., the other side 4lin., giving a distance between phases of 
46in. This peculiar arrangement was adopted on account of the 
fact that the line was intended subsequently to be changed to a three- 
pues line, and to form, with two additional wires, two three-phase 
ines on the one pole line, the wires being then set at the corner of 
a pore giving a distance of 4lin. between the wires of the same 
phase. 

At present the two-phase line occupies four pins, and subsequently 
it is to occupy but three of the pins when the line is changed to three- 
phase. All of this was made necessary by the character of machinery, 
and also to overcome some of the di oil ties which were anticipated 
in connection with the rapid building of the line, which rapid 
building was made necessary by the condition of the weather. The 
work began last November and no one had reason to suppose that 
the winter would be an open winter, which it proved to be. 

The wire is 294mm. in diameter, or 86,433 circular mm. in area, 
weighs 419°4lb. per mile, and the ultimate tensile strength of each 
wire is 1,5391b., or 22,7001b. per sq. in. The stress at 1 per cent. 
conductivity by dimensions is 59:9 per cent. of 
Matthiessen's standard for soft copper. "These quantities are obtained 
from the tests of a large number of samples. You will notice no 
elastic limit is given, but the stress is at 1 per cent. elongation. 
This is on account of the fact, that, in common with copper and 
metals of a similar character, aluminium has no well-defined elastic 
limit. As compared to a copper wire, this is the same as a No. 6 
B. and S. in weight, a No, 5 in breaking stress, a No. 3 in resistance, 
and a No. 1 in capacity and inductivity. It is the same size as 
No. 1, and its resistance an equivalent to No. 3. But while it has 
only the weight of a No. 6, it has the breakage strength of a No. 5 ; 
so as regards the necessary strength in a span, the wire is equal to a 
copper wire of about 70,0001b. tensile strength, or a steel wire of about 
60,0001b. tensile strength, steel, of course, being lighter than copper. 

Taking up the question of resistance, his is exceedingly 
important as indicating whether this wire of low tensile strength, 
which was strung in warm weather and had been subjected to 
extremely cold weather, had stretched, we found that the resist- 
ance of the line was 92 ohms, wbich is the resistance for 42:8 
miles. "The engineers gave the length of the line as 433 miles, so 
that the resistance was about seven-tenths of a mile shorter than the 
measured distance. I am strongly inclined to think that this is on 
account of the fact that the engineers have chained the whole distance 
by individual pole distances, attempting to set all the poles 132't. 
apart, and that when they came to a place where it was impossible 
for them to set them exactly 132ft. apart, they selected a favourable 
location at about 132ft. from the last pole ; 8o, we have some few 
long spans and some few short spans. Finally obtaining the entire 
distance, they counted the poles, and multiplying by 132, obtained a 
distance of 434 miles. Whatever may have been the reason for the 
difference between these measurements, that difference in size and 
direction indicates very clearly that there was no permanent elonga- 
tion of the wire during the cold weather. 

The next test is one referring almost entirely to the insulators 
and the condition of the wire done bad weather. Fortunately, 
there was some extremely bad weather during the time the tests 
were made on this line. The insulation of one wire against the 
ground was found to vary from 160,000 ohms on a rainy day to 
44 megohms on a clear day. In fact, on one day during a shower 
the line would vary in a couple of hours all the way from 5 or 6 
megohms down to a ] megohm, but, under no conditions, falling 
below 160,000 ohms. 

As regards capacity, the wires one and two tested alone called for 
3:23 microfarads as calculated, and the measure was 0:35. As regards 
the self-induction : 0:164 by calculation and 0:15 by measurement. 

There has been one point observed which has not anything to do 
with the line in a sense, but in another sense it has. And this was 
that the effect of the self-induction and capacity is to over-compound 
the step-up transformers. The step-up transformer ratio is 2,300 to 
25,000, and the step-down ratio 23,000 to 2,200, with a possible 


variation of 200 volts in the regulator; but when current was put on 


Abstract of a Paper read before the Pacific Coast Electric Transmission 
Association, San Francisco. 
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the]line without any load the voltage went entirely out of the range 
of the regulator which seemed impossible with 25,000 volts initial. 
In fact, the voltage at the step-down station showed 27,200 on the 
line. There is a rise of potential at the end of the line due to the 
capacity ; but it is only 200 volts, and a rise of over 2,000 
was observed which was entirely due to the transformers A 
calculation from the constants of the transformers accounts for all but 
200 volts of the rise, and an error in calculating the angle of lead in 
the traneformer may easily account for this. 

By calculation from the line constants, it is seen that at no load on 
the step-down transformers the current leads the electromotive force 
by about 83deg. With 83deg. lead the electromotive force at the 
secondaries of the step-up transformers ought to be between 26,800 
and 27,000 volts, and about 27,200 was observed. This effect is 
likely to appear in a very odd and more or less serious manner on 
long lines. 

During these tests it was found that the capacity of the line varied 
materially with the state of the weather. The capacity between two 
wires would run all the way from three-tenths of a microfarad to 
0'9 microfarad—three times its value—depending on whether it was 
raining or whether it had stopped raining, and so forth. If this 
occurs when the circuit is lightiy loaded the current will swing clear 
around from lagging to leading, and without a single change in the 
load, simply due to changes in the condition of the line, the electro- 
motive force will go up and down, This is a condition to be 
1 for in our regulation, and calls for more regulation than 

as been commonly put in any of the sub-stations. The sub-station 
regulation is commonly figured out to be ample for the changes of 
load, but it follows that you must not only regulate for possible 
changes of load, but also for possible changes in the condition of the 
line which will throw the current from lagging to leading. 


ELECTRICITY WORKS ACCOUNTS. 


Harrogate Municipal Electric Supply Works. 

The first of our two tables this week embodies the accounts 
of the Harrogate municipal undertaking. Started in April, 
1897, the first accounts embraced the period to December 31, 
1897. The second period, however, extends over the 15 
months, including 1898, and the opening three months of 
this year. 

Of the total authorised capital of £40,996, £25,235 repre- 
sents the now permanently borrowed loan raised at 33% per 
cent. interest, and repayable by equal half-yearly instalments 
of principal and interest combined. At March 81st last the 
expenditure on capital account had reached £38,730, being at 
the somewhat high rate of £141 per kilowatt of generating 
plant installed. 

Up to that date the publie lighting had been limited to & 
single arc and glow lamp, but there are now 29 arcs running 
and an additional 20 arcs being erected this year. Besides 
this very substantial extension of the business it is satisfactory 
to note the inerease in the number of consumers from 110 to 
209 and in the lamp connections of no less than 76 per cent. 
These figures appear earnest of a good current year of working. 

It is gratifying to find that, in the period we are consider- 
ing, the costs have been substantially reduced and, at the 
figure they now stand—8-84d. per unit—may be regarded as 
being by no means excessive at the output. The item of fuel 
cost at 1:22d. is somewhat high, but the remaining items of 
works and management costs are fairly normal at the output. 

Naturally the working profit compares exceedingly well 
with that of the first period of working, yet the sum cleared 
was insufficient to meet the rather heavy capital charges which 
total up about 7:87 per cent. of the mean expended capital. 
As the result the deficit of £1,528 has been increased to 
£2,251. 

The Northampton Electric Light and Power Oo. 

We are unable to characterise the 1898 accounts of the 
Northampton Company’s undertaking as being otherwise than 
disappointing. As the following table shows, the progress of 
the concern since the commencement has been very slow. 
Unfortunately the results of 1898 indicate a retrogression 
rather than the reverse in some important respects. 

During the year the capital expenditure has been rather 
heavy, raising the total expenditure from £30,880 to £46,352., 
A new engine and dynamo of 240 R. p. capacity has been 
erected, thus making seven sets in all installed. About 
1} miles of mains have been laid, making the total about 
34 miles. Next to the expenditure on plant, that on lands is 
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Equiv. | . ' Sum | Balance 

y | No. of No. of Output: Plant Max. Working located | avail'ble 
ear.; con- | units cap'ty. demand profit ' : 
| sumers lampe sold. ^ kw. | kw, for year. fon d pre- for int. 

: n'td : í x y d ciation. and div. 
1891 ` "2 MM %% mil ^ .. 
1892 | 60 | 4,000 38,293 132 | ... | £308! nil £308 
1893 | 89 4, 600 44485 200 98 536 | nil | 536 
1894 105 | 5,500. 59474 200 , 112 762 £100 ! 662 
1895 | 119 | 6,130 67,764, 200 | 112 819, 250 | 569 
1896 141 | 8014 89,445 240 | 177 1.352 500 | 852 
1897 171 11,084 114,676. 270 | 182 1410 500 | 910 
1898 | 202 15,01 138,445 , 505 | 198 1,559 500 | 1,259 


the largest during the year, amounting to about £3,300. No 
more than 31 additional consumers were obtained in 1898 
the lamp connections being correspondingly small, increasing 
the total about 18 per cent. At 188,445 units sold the output 
exceeded that of 1897 by 20-7 per cent., and yielded £3,561, 
or an average revenue of 6:18d. per unit. 

The costs have gone up slightly in the aggregate, in 
consequence of increases in the two items ‘‘ Repairs and 
Maintenance" and Oil, Waste and Stores.“ Both these 
items are higher than they should be, even under the circum- 
stances. The works cost at 8-22d. are something like 07d. 
higher than might be expected. On the other hand, Manage- 
ment and Property Charges" at 0-79d. are very fair. The 
gross profit amounted to £1,559, or 4:04 per cent. of the mean 
capital. This year only £300, as compared with £500 in the 
two preceding years, has been placed aside for depreciation. 

After the interest charges of £575 were satisfied there 
remained a total balance to the good of £748. This has been 
disposed of by a dividend on the Six per Cent. Preference 
shares, absorbing £232, one on the Five per Cent. Prefer- 
ence shares absorbing £145 and an ordinary dividend of 2 per 
cent., taking £257, thus leaving a balance, to carry forward, 
of £114. 

Up to the end of 1898, the Company's tariff was 8d. per 
unit for the first hour on the maximum demand system and 
4d. per unit afterwards. Taking effect from the beginning of 
this year, the first charge is now 61d. and the lower charge 
84d. per unit. Motor power is charged for at 3d. per unit 
for the first hour of maximum demand and 1zd. afterwards. 

We are glad to note that up to last month the number of 
consumers had increased to 805 and the lamp connections to 
the equivalent of 18,439 8 c.p. lamps with a maximum demand 
on September 9th last of 210 kilowatts as compared with 198 
kilowatts on December 21, 1898. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)...... Jan. 6, 1899 Kingston-upon-Hull (Mun.) June 9, 1899 
Ayr (Muuiclpal)............ Sept. 22, ,, |Kingston-on-Thames (Mun.) April 21, ,, 
Bedford (Municipal) .. . . May 19, „ Lancaster (Municipal). Oct. 21, 1898 
Belfast (Municipal) ........ Sept. 15, „ | Leeds (Company) .......... Mar. 3. 1899 
Birmingham (Company). . . . Sept. 15, „ Leicester (Municipal) ...... Jan. 20, „ 
Blackpool (Municipal) ....Sept. 29, ,, Leyton (Municipal) ........ Sept. 8, „ 
Bournemouth (Company) .. April 28, ,, | Liverpool (Municipal) June 9, ,, 
Bolton (Municipal) ........ Dec. 9, 1898 Manchester (Municipal)....Aug. 11, „ 
Bradford (Municipal) ...... April 14, 1599, Newcastle and District (Co.) Oct. 6, „ 
Brighton Municipal rere May 12, „ | Newcastle-upon-Tyne(Co.) April 14, „ 
Bristol (Municipal) ........ July 14, „ | Northampton (Company) ..Aprii 15, 1898 
Burnley (Municipal) ...... Aug. 25, „ | Norwich (Company)) Dec. "m 
Burton-upon-Trent (Mun.) April 21, ,, |Notting Hill(Company) ...Mar. 17, 1899 
Bury (Municipal) .......... Sept. 22, ,, |Nottingham (Municipal) ..July 21, ,, 
Cambridge (Company)...... Mar. 10, „ Oldham (Municipal)... . . . . Nov. 18, 1898 
Cardiff (Municipal) ........ Jan. 6, ,, |Oxford (Company) ........May 19, 1899 
Charing Cross (Company) ..Mar. 17, „ |Pontypool (Company) May 5, „ 
Chelsea (Company) ........ Mar. 81, ,, |Portsmouth (Municipal)....July 14, ,, 
Cheltenham (Municipal). . . Oct. 7, 1898 Preston (Company) ........ Sept. 29, „ 
Chester (Municipal)........ June 23, 1899 Reading (Company)) . . . Oct. 13, „ 
City of London (Company). May 12, „ Richmond (Company) ...... Oct. 13, 
Clerkenwell (Company) ....Aug. 18, , Scarborough (Company) . . April 1, 1898 
Derby (Municipal) ........Dec. 9, 1898 St. James & Pall Mall (Co.). Feb. 24, 1899 
Dewsbury (Municipal) Nov. 25, „„ St. Pancras (Vestry) ) May 26, ., 
Dover (Company) ........June 2, 1899 Sheffleld (Company)) Dec. 16, 1893 
Dundee (Municipal)........Nov. 4, 1898 Shoreditch (Vestry)........May 27, „, 
Eastbourne 1 . .. July 22, „ Southampton (Municipal) . June 32, „, 
Edinburgh (Municipal) . . . Oct. 14, ,, |Southport (Municipal). July 7, 1899 
Exeter (Municipal) ........Aug. 6, „ South Shields (Municipal). July 7, „, 
Glasgow (Municipal) Sept. 1, 1899 Stafford (Municipal). Oct. 21, 1898 
Guildford (Company) ...... May 5, „ Sunderland (Municipal). . .. July 28, 1899 
Halifax (Municipal) July 21, „ |Taunton (Municipal) ...... June 16, „, 
Hammersmith (Vestry) ....May 20, „ |Tunbridge Wells (Mun.) .. Sept. 1, n 
Hampstead (Vestry) ......Aug. 25, ,, |Walsall (Municipal). . . . . June 23, „ 
Hanley (Municipal) April 28, , Wandsworth (Company) .. Aug. 1f, „ 
Harrogate (Municipal) . .. Dec. 30, 1898 Westminster (Company) . Feb. 24, „ 
Harrow (Company)) June 16, 1899 Whitehaven (Municipal) . . July 28, „ 
Hast'gs & St. nard's (Co.) April 29, 1598| Windsor (Company)........ Dec. 80, 1893 
H use-to-H'useCo.(K'ns'gt/n) Mar. 31, 1899 Wolverhampton(Municipal) June 30, 18 
Hove (Company) ):): Mar. 10, „ | Woolwich (Company) ......Jan. 18, „ 


y 
Huddersfield (Municipal) .. Oct. , « [Worcester (Municipal) .. April 7, „ 
Islington (Vestry)..........June 24, 1898| Yarmouth (Municipal) — June 17, 1893 
Kensi'gton & Knightsbr' (Co. Mar. 3, 1899 , , 
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HARROCATE. | NORTHAMPTON. 
Undertaking Worked bg.............—.—. se vee Harrogate Corporation. | Northampton Electric Light and Power C. 
Date of Commencement of Supply. . April, 1897. March, 1891. 
; * %% ˙ ²˙ͤ —A—A— 0A Alternating current transformer sub-stations. || Continuous- current 3-wire with batteries. 
hief . ¹ ¹ͥ10ÄA eins (26 auR ie QUAS G. Wilkinson. W. E. Heenan. 
YEAR ENDED DEC. 31,1897.^ | MAR. 25, 1899.“ | DEC. 31, 1897. DEC, 31, 1898. 
QUANTITIES — 
/ / 89,271 304,810 | 121,926 — 
...,, o» P E E 62,336 201,364 114,676 138,445 
Es Reid do GODEUIDAER . eee 61,292 199,621 114,676 138,445 
„ sold for public lighting, kae 1,043 1,743 nil nil 
” used on works PTTL TT URI ese d de s e deb ee d dee ele 4.151 10,249 7,250 — 
UNITS SOLD PER 8 C.P. LAMP CAPACITY ............... 7°25 234 12:8 877 
Maximum supply demanded ......................... eese - 132 kilowatts 198 :kilowatts 182 kilowatts 198 kilowatts 
r TOU DR NU EDS 1 arc, 1 (32 c.p.) glow | 1 arc, 1 (32 c.p.) glow nil nil 
. m oro sme ĩ ⁰bÜͤ K ⏑2 ETEA tao 209 171 202 
Connections to mains in 8-c.p. lampduuw 0,100 15,300 11,084 13,061 
CAPACITY OF PLANT IN 8-C.P. LAMPS .................. 8,600 8,600 8,921 15,780 
CAPACITY OF PLANT IN KILOW Arr.. q 275 275 | 270 505 
Per kilowatt Per kilowatt P owa Per kilowatt 
CAPITAL— Total. capacity. Total. cana Total. 5 . Total, capacity. 
AUTHORISED (Tor).. . . . ~ £40,996 | £149 £40,996 | £149 £100,000 | £370 £100,000 | £198 
ER Yum (eiat E sauces ost Ori ev ETWAS QUEE UE c oe er ien 50,000 136 50,000 990 
Loan (including Debenture charges). .... - | 40,996 149 40,996 149 50,000 136 50,000 99:0 
RECEIVED (rorAl) ... . . ... .... .... 25,235 91:8 25,235 918 26,890 100 40,210 79:6 
EC ˙ UAA Lo ERE RN — xe ia ae 17,590 65 22.010 43-6 
Loan (including Debenture charges)... . .. ... 25,235 918 25,235 918 || 9,300 544 18,200 36°0 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... 15,761 57:3 15,761 573 | 73,110 271 59,790 118 
Coe ed manent) DOES UMEN > kai ies = 32,280 | 119 990 55:4 
BP NDA ⏑§Ä§/ WM ͤ •WWAWAWA rior reru — es - cas 130 — -- — 
Loan (including Debentures) ) . 15,761 573 15,761 573 40,700 151 31,800 65:0 
ein MEE NEQU UAN d ree m Ad iR s S ES 
RESERVE OR SINKING fun ees -" ae 1,152 419 e tat 52 0:103 
1 FUERD | 11: 2 s i: in E 1.350 1.650 3:27 
// ioni EOM NE EINE Candi 97,298 99:2 38,730 141 30,880 114 46,352 91:8 
Rate and buildings ................ reser 6,951 253 7,713 28:0 || 5,992 22:2 10,580 21:0 
Plant ...... T-———Ó— —Ó— 12,918 47˙0 21,358 777 10, 967 40°6 20,909 41-4 
0000 MINISTERII T HER * 6,557 25:8 9,460 344 11,578 42:8 14,026 27˙ 
. ˙ ww ᷣů6ͤuüÜuninn! ĩ?§1ẽ 0 86 873 3°17 199 0°724 2,544 8˙6 857 1:66 
BALANCE OF CAPITAL Accor . —9063^| -750 1-13495^' -491 — 3,9904 — - 6.142 122 
TA Total. Per unit sold. Total. Per unit sold Per unit sold. 
%R ²˙ ⅛ ⅛ V. ̃ͤ;m/õ]ĩ²¾e VM ON ERN se £379 1460d. | £4,672 '91d. £3,870 67713d. 
Revenue from supply OR 357 1-375d. 4,557 | 54304. 3,032 636d. 3,561 | 61794. 
3 CCCCCCPPPPPPPTVTTV eee nee 10 0:039d. 84 0:1004. 114 0:244. 143 0°248d, 
" a d oo lll!!! T 18 00504. 25 0°030d. | nil — nil -— 
" / ioi sire — — — — — — za ie 
* miscellaneous sources — | — 6 0°007d 149 -- 165* 0:286d 
EXPENDITURE OUT OF REVENUE— 
rr ˙ ˙ ⅛ •—r ccc £1,083 4174d. | £2,803 3340d. | £1,886 394d. | £2311 4'008d. 
000 a QE " 807 3 '110d. 2,262 2:694d. ,444 303d. 1, 3˙223d 
Generation of eleotr doit .. 702 2708d. 2,154 2:567d. 1,412 2-96d. 1,858 $:223d. 
Fuel (including cartage, &c.) ..... ..................... 256 0:910d. 1,027 1:224d. 509 1:66d. 618 1:071d. 
Oil, waste, water, store q : 79 0°304d. 159 0:1894 91 0°19d. 152 0:264d. 
%, W 364 1:4024. 688 0:820d. 688 1:44d. 166 1°328d, 
Repairs and maintenance at station .................. 23 | 9:089d. 280 0˙554d 123 0:264. 311 0:540d. 
Distribution of electricity // . . 96 0:370d. 104 0:1244d. 32 0*07d. -— — 
od LUE TE 7 0°027d. . : — => = = 
; , renewals of mains, & 89 | 0°343d. | 193 01244. { 32 0 07d. — — 
%% ˙˙ c 9 0'035d. 4 0*005d. — — - — 
,.“... ² ·m-m. TNT ! 9 0:035d. 4 0:005d. 8 T 85 I 
MANAGEMENT AND PROPERTY CHARGES............... 276 1 064d. 541 0 645d. 443 0 92d. 453 0 786d. 
en e. eee eee ee eee eee eee ee £7 0: I04d. 128 0:153d. 109 0*23d. 145 0252d.. 
Bid e e —— 249 | 0960d, 413 0:492d. 334 0:70d. 308 0:534d. 
00 NNE WEAN EE E ANES 185 077184. 501 0:359d. 110 023d. 120 0:208d. 
// ˙ AAA 8 16 0:0624. 40 0:0484. 64 0:144. 53 0:0924. 
Establishment charge 44 0:170d. 61 0:0734. 61 0:18d. 46 0-080d. 
/ ĩ ˙¼ ( 4 00154. 117 C0134. 99^ O. 21d. 897 | 0154da. 
m / to mean X to mean % to mean 
FINANOIAL RESULTS— Total |Z mean) Tota Ci mean | Total ch expinded! Total. cab, exp'ndod 
WORKING PROFIT FOR YEAR ............ eene - £703 | -257% £1,869 566% £1,410 5'3% £1,559 4 01% 
Sum carried to Depreciation Fund .................. 1 = Si 500 1'9% 30 0:777% 
Sum carried to Reserve or Sinking Fund ......... — — 1,152 3:49% nil — nil iei 
Net interest on loans (incl. Debenture charges) ... 565 2077 1,445 4:38% 411 1:57 575 1:49 /o 
BALANCE FROM LAST ACCOUNT llt . — — 523 461% + 64 — +65 0:168 A 
BALANCE AVAILABLE FQR DISTRIBUTION, &c. ...... — | — — — 563 21% 748 194% 
ge ——— —— Hs 1,523 * 5:58% 2,251 6:827 — — - = 
| Y DIVIDEND Al — — ii — 27 — 2% — 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 286% 60% 57% 597% 
iture per kilowatt capacity ...................... » £3. 18s. 10d £10. 4s. Od. £5. 19s. 10d £4. 11s. 7d 
PER KILOWATT CAPACITY .................. £1. 78. 7d. £16. 19s. 7d. £12. 4s. 0d. £7. 13s. 5d. 
— — per B- c. lamp capacity . 28. 61d 68. 64d. 3s. 7d. 2s. 11d. 
PER 8-C.P, LAMP CAPACITY .................. 104d. 10s. 101d. 7s. 8d. 4s. 10d. 
REVENUE PER 8-C.P. LAMP CONNECTED ............... 104d. 6s. 14d. 58. 114d. 5s. 113d. 
Price charged for lighting, per unit.. q 6d. 6d. 8d. to Ad. 8d. to 4d.* 
Price charged for power, per unit . . — 24d. 54d. 54d. 
Price charged for public lighting 6d. per unit. 3d. — = 


NORTHAMPTON.—REMARKS—a Over-expended. b Includes £11 auditing aud £48 
to insurance. c Maximum demand system on one hour scale, less 5 per cent. discount 
in all cases. d Suspense account. e Inclusive of £74 premiums from pupils, £23 work 
for customers, and £66 rents. f Includes £75 to insurance and £14 to auditing. 


Digitized by Google 


HARROGATE.—REMARKS—a Period from April 15 to December 31, 1897. 
b Over- nded. c Including £254 expenses of executing the Order, and not 

to capital. d Period from January 1, 1898, to March 25, 1899. 
e £900 on arc lamps. / Being to insurance, 
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PUBLIC LIGHTING SYSTEMS. 


Perhaps few problems present greater difficulties than that 
of determining the best and the most economical system to 
adopt for street lighting, especially where, as in many cases, it 
has to be grafted on to an already established system of 
private supply. In dealing with this question, reliability and 
economy being the all-important aims, it is necessary to bear 
in mind the great advantage of limiting the main plant in the 
station to one type whenever possible. It is hardly necessary 
to point out what a great influence this has on the subsequent 
works costs and capital charges connected with the concern. 
In view of the unquestioned superiority of continuous current 
for the supply of arc lamps, and of the greatly extended 
possibilities of the continuous-current system since the 
220-volt régime has been in existence, this system is 
undoubtedlv the one to be chosen in its entirety wherever 
the radius of supply from the station is not prohibitive. 
Where the conditions thus admit of it, such a system, with, 
for example, eight arcs in series across the 440 volt “ outers” 
of a three-wire distributing network, cannot be improved upon. 
When it comes to providing for a joint public and private 
lighting supply in an area beyond the economical limits of 
continuous current, if the latest fashion of rotatory 
converter sub-stations be followed, the conditions become 
similar to the case of a purely continuous-current syste n, and 
the same arrangement of arc lamps is to be recommended. But 
when the public lighting has to be undertaken from a single- 
phase alternating-current station, the problem is less certainly 
disposed of, and the system to be adopted turns largely upon 
the relative efficiency of alternating and continuous-current 
arc lamps, and their respective associated devices. The 
efficiency of the alternating type of lamp is, of course, 
well known to be far behind that of the continuous-current 
lamp, but to what extent appears still somewhat uncertain, 
in spite of the large amount of experiment directed to 
elucidate this question. There is, however, a concensus 
of opinion that, with equal power consumption, the ratio of the 
mean spherical candle-power of an alternating-current are to 
that of a continuous current are is something like 70 per cent. 
—the former absorbing between 1 to 1 25 watts and the latter 
from 0°75 to 0:9 watt per mean spherical candle-power, without 
globes. A more useful comparison would take into account 
the useful or mean lower hemispherical candle-powers 
only, and assume that a reflector is placed above the 
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alternating lamp. Under these conditions the ratio of the 
useful candle powers in the two cases would be nearer 65 
per cent. These figures indicate that we have to supply an 
alternating lamp with from 50 to 60 per cent. more power 
than a continuous-current lamp for the same useful effect. 
This question, however, depends greatly upon what conditions 
are taken as the basis of comparison. Thusthe current density 
in the lamp carbons and the actual value of the current greatly 
influence the efficiency of light radiation in both types of arc. 
In arriving at the above figures we have kept in mind the usual 
practice of running continuous-current arcs at from 10 to 12 
amperes, and have assumed the sizes of carbons in common 
use, while 15 amperes is taken as the basis for alternating 
arcs. It is necessary to bear in mind the comparative ineft- 
ciency of alternating lamps run at low current. In no 
circumstances should the current be lower than 15 amperes, 
and in view of efficiency 18 amperes should be chosen in 
preference. The power absorbed per candle in a 10 ampere 
alternating-current arc is probably something from three to 
four times that taken up in a 16 or 18-ampere lamp, and, 
moreover, at the latter current the arc is much more stable. 

This question of the stability of the arc has a bearing also 
upon the relative efficiency of alternating and continuous- 
current lamps. Under the conditions of practice, and within 
the limits of current generally employed, both types of are 
are electrically unstable, or so nearly so as to neces- 
sitate, for satisfactory regulation, the special provision of 
& certain minimum amount of resistance or self-induction 
in order to secure the electrical stability of every arc circuit. 
In some cases this condition of stability is sufficiently provided 
for by the unavoidable resistance of the circuit in the case of 
continuous currents, or by the impedance of the circuit with 
alternating lamps; but we cannot ignore the fact that this 
question of stability has always to be met in some manner in 
apparently every system of arc lighting. Thus, in the con- 
tinuous-current series system we must run on a machine with 
a ‘‘drooping’’ characteristic curve, or else have a certain 
minimum line resistance. In the analogous rectifier system 
this stability of the circuit is provided for by the self- 
induction of the regulating transformer, introducing, however, 
idle current in the alternator circuit. Arcs in parallel on 
constant-pressure circuits require the limiting pressure of 
supply to be a certain minimum in excess of the pressure 
taken up by the ares, this fall of pressure being effected in 
practice partly by the regulating coils of the lamp and partly 
by an artificial series resistance or choking coil. It is easy to 
see that in this respect alternating lamps have an advantage 
over continuous-current lamps arising from the necessity of 
using a wasteful resistance with the former, whereas an 
impedance coil can be employed with the latter. Although 
there is much less energy wasted in the latter device itself, it 
has the vice of inducing “ idle current in the circuit, but in 
no case need the power factor of an alternating arc circuit fall 
below 80 per cent. 

For the public lighting of an extended district five high- 
pressure systems may be mentioned, in addition to the 
rotatory converter sub-station system already alluded to: 
(1) The rectifier system ; (2) the continuous-current series 
aro system; (3) the series-parallel continuous-current system; 
(4) alternating arcs, with separate transformers run from 
constant (high) pressure circuits; and (5) alternating arc 
lamps in series, with choking coils across their terminals. 
As regards the rectifier system, there is little doubt that in 
many cases this is the high-pressure arc lighting system par 
excellence. Among the many advantages claimed for it is that 
the power can be taken from the ordinary station 'bus-bars, 


915 


thus raising the station plant load factor, with resulting 
economy both of capital outlay and works costs. There are, 
as we have recently pointed out, reasons for not carrying out 
the paralleling of alternators too far, but, even if the rectifiers 
are paralleled on to their own 'bus-bars, independent of the 
private lighting bars, there is a gain in being able to employ 
the same generators for either purpose. The conditions 


at the lamps as regards efficiency and light distribution are 


practically equal to continuous current, with the advantage 
of & slight vibration which diminishes the propensity of the 
mechanism for sticking. Finally, good regulation is secured 
as a result of the constant-current transformer used. On the 
other hand, there are drawbacks to this system. It is 
especially sensitive to the conditions of the supply circuit, 
requiring an uniform turning moment in the generating 
engines, and for this reason, and also because rectifiers are, 
we believe, unsatisfactory with frequencies higher than 
60 ^o per second, it is not always applicable in stations 
already established. The rectifier motors are sometimes 
liable to get out of synchronism at slight provocation— 
as, for instance, in the act of paralleling their alter- 
nator on to others, or when another rectifier blows its 
fuse or gives trouble for any reason. This latter appears 
to be their worst feature, because to alternate the 
street Jamps on different circuits is no longer a security 
against total failure of the street lighting. The system also 
lacks in flexibility, for although at low loads the efficiency of 
the system is good, the power factor on the supply side of the 
rectifier may drop from about 90 per cent. at full load to 
below 50 per cent. at half load, thus loading up the alternators 
to their heating limit before their dynamic limit. It is there- 
fore necessary, from the point of view of efficiency, to run the 
full complement of lamps on each circuit or transformer. 
Lastly, the arc lighting mains have to be special and distinot 
from the private lighting mains. 

In respect of efficiency, the continuous-current series arc 
system ‘cannot, we think, come up to the rectifier system. 
It shares almost to an equal extent the disadvantage of 
inflexibility and of requiring special mains, however modest 
a beginning be made in arc lighting, and, in addition, 
it necessitates special generating plant in the station. 
The series-parallel system, with continuous-current lamps, 
say 12 in series on 650 volt circuits, would seem, if anything, 
to be more flexible than the single series system, but, like 
the latter, also requires special generating plant in the station. 
Unless, therefore, the public lighting forms an important 
proportion of the load of a high-pressure station, and the 
station be a large one, neither of these two continuous-current 
systems should be adopted in preference to running alter- 
nating lamps either on separate transformers fed from the 
high-pressure mains, or in series off the low-pressure 
network when the latter is fed from sub-station transformers. 
The latter method bas the recommendation of perfect 
flexibility, and permits of the tentative growth of arc lighting 
without unnecessarily great expenditure on mains. It has the 
further advantage that the high pressure is never on the lamp 
circuit, so that danger to trimmers is quite avoided. Against 
these advantages must be set a somewhat low efficiency, and 
the fact that the switching of the lamps is not controlled from 
the station. The practice sometimes adopted of transforming 
down at each lamp from the distributing pressure of 100 or 
200 volts is hardly commendable in view of the relative 
inefficiency of small capacity transformers. Another mistake 
sometimes made is to attempt to run lamps satisfactorily on 
too low a limiting pressure at the secondary of the trans- 
former, with the result of poor regulation and continual 
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blowing of the fuses. Where constant-pressure transformers 
are employed to feed lamps, 50 volts is about the lowest 
secondary pressure that should be attempted, this pressure 
being reduced to that suitable for the lamp by an impedance 
coil in series. The system in which alternating arc lamps 
are run in series, with compensating coils across their terminals, 
has the quality of simplicity ; but in respect of flexibility and 
efficiency it is behind all the other systems, the proportion of 
idle current being high. 

In concluding this survey of arc-lighting systems a com- 
parison of open and enclosed arc lamps is not out of place. 
The case for enclosed ones has been ably put forward from 
time to time by those interested in their manufacture. 
Let us review some of the objections that may be raised 
against them for street lighting. Their employment 
certainly greatly reduces the heavy items of carbon renewals 
and attendance, but it has still to be proved that the 
sum so saved is not equalled or exceeded by the cost of extra 
electrical energy which the lower efficiency of the enclosed 
lamps renders necessary. Experimenters have over and again 
shown us what an enormous gain in efficiency is obtainable 
by the use of a high-current density in the arc carbons 
of a lamp. Yet in our enclosed lamps, for the sake of 
getting a 100-hour life out of them, we employ, almost 
uniformly, 18mm. carbons for currents of 4 to 6 amperes— 
a size of carbon more suited to a current of 25 amperes. 
A better compromise might be to use 5mm. or 6mm. 
carbons, and be content with, say, a 82-hour run. Not 
only would the light radiation be greatly improved, but 
the shorter life would result in a cleaner average state of the 
enclosing globe ; and, the wandering of the arc being reduced 
by the use of smaller carbons, less dense and more efficient 
globes might be used with equal steadiness of light. No doubt 
slight difficulties would be encountered, as, for instance, that 
introduced by the tendency to lapping of the ends of the 
carbons when of small diameter, but this difficulty is not 
insuperable, while the gain in efficiency might amount to 100 
per cent. In present practice the power consumed per mean 
spherical candle power in continuous-current enclosed lamps 
may range from 24 watts at the start to something like 
4 watts at the end of & 100-hour run. It may be mentioned 
incidentally that enclosed alternating-current lamps are 
comparatively little behind enclosed continuous-ourrent lamps 
in respect of efficiency. Unfortunately, the enclosed are 
labours under the inherent defect that, the arc being long and 
the current small, the necessary difference of pressure between 
the line and the arc has to be comparatively great for the 
sake of securing stability, thus resulting either in loss of 
energy or a low power factor. If, indeed, the above figures be 
correct, compared with incandescent lamps run at three watts 
per candle the only advantage of employing enclosed arcs for 
street lighting would consist in the much better diffusion of 
the light it gives. But even this is somewhat discounted by 
the possibility of subdividing the light better with incandescent 
lamps. 


—— 


OBITUARY. 
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HAMILTON Y. CASTNER. 


By the death of Hamilton Y. Castner the world has lost one 
of its most notable pioneers in technical chemistry. For years 
past it has been known that Mr. Castner’s health was frail, but 
it was hoped that by dint of due precautions in choice of 
living-place and climate he might continue his useful and 
remarkable career. Hamilton Castner was an American,and was 
trained in New York, but the chief part of his life-work was accom- 
plished in this country. In 1886 the efforts of many chemists 


were being directed to the cheapening of the production of 
aluminium. At that time the only method commercially suc- 
cessful was the original Deville process, in which aluminium 
is reduced from the double chloride of sodium and aluminium 
by the action of sodium. The most obvious way to cheapen 
the production of aluminium was to cheapen that of sodium. 
Castner succeeded in doing this by a process which was a 
testimony to his insight. He deliberately discarded sodium 
carbonate as a raw material in favour of caustic soda, which 
is the dearer body. But though dearer, it is more manage- 
able, and when acted on by carbon weighted with iron, so as 
to sink in the bath, it yields sodium at a cost much below that 
of the metal prepared in the old-fashioned way. Given cheap 
sodium, cheap aluminium naturally ensued, But this edifice 
of industry was overturned by the Herault process for the 
electrolytic production of aluminium, and the prospects of the 
Aluminium Co., which had been formed to work the Castner 
patents, became apparently hopeless. With characteristic 
courage Castner endeavoured to find an outlet for sodium 
other than the reduction of aluminium. He found that when 
heated in a current of air sodium forms the peroxide Na,O,, 
the reaction taking place in a regular and controllable manner. 
This substance yields hydrogen peroxide when treated with 
dilute acid, and ‘can replace barium peroxide for most 
industrial purposes, ¢.g., in bleaching delicate goods. By a 
lucky chance the McArthur Forrest gold extraction process 
came into being about this time and caused a demand for 
cyanide. This can be economically produced by acting on 
potassium ferrocyanide — ordinary yellow prussiate — with 
sodium, if that metal is reasonably cheap. A second consider- 
able outlet for sodium was thus obtained. But the limit 
of Castner’s inventiveness had not been reached. He devised 
an electrolytic process for manufacturing sodium, the success 
of which may be gauged by the fact that at the present 
moment it controls the world’s output of the metal. Thess 


brilliant successes were presently eclipsed by the invention of 


the Castner process for the manufacture of alkali and chlorine. 
The idea of using mercury as an intermediate electrode, and 
as a virtual diaphragm, was in several minds, and Castner’s 
invention was conjoined with that of Kellner, and gave rise 
to the Castner-Kellner process as we know it to-day. This 
process is successfully at work both here and in the States, 
and forms a fitting monument to a life singularly eventful, 
full of purpose, lamentably short. i 
„ 


THE CHEMICAL AND CONTACT THEORIES.* 


BY W. R. COOPER, M.A., B.SC. 
(Concluded from page 880.) 


So far we have assumed contact force to be of the nature of 
an E.M.F. As to whether we are justified in so doing depends 
to a large extent upon the way in which we define our terms. 
E.M.F. is often regarded as the force which gives rise to the 
current. But as a current can only be obtained through the 
transformation of some other form of energy, it is preferable 
to say that an E. M. F. not only gives rise to the current, but 
is accompanied by a transformation of energy; and thus when 
we say that there is an E.M.F. at a certain point in a circuit, 
we mean that a transformation into electrical energy of some 
other form is taking place at that point. For instance, at a 
thermo-electric junction, heat is being transformed into elec- 
trical energy ; and in adynamo, mechanical energy is likewise 
being transformed, A clear distinction, however, must be 
drawn between potential difference and E.M.F., as already 
mentioned. In a shunt from & main circuit, the current 
might be said to be due to the potential difference at the 
terminals of the shunt, and that there is no such transforma- 
tion between those points. But this potential difference is 
in reality due to the current, and thus to the E. M. F. in the 
main circuit. 

Accepting this view of electro-motive force we may say that 
when a current flows past a point where an E. M. F. exists 


* From a book on Primary Batteries to be published shortly by the 
Electrician Printing and Publishing Co. All rights reserved, 


THE ELECTRICIAN, 


then work is done of two kinds: reversible and irreversible. 
The work done by reason of the E. M. F. is reversible, 
depending upon the direction of the current. But the work 
done in heating the conductor depends upon the square of the 
current and is, therefore, irreversible. Consequently, when a 
current encounters an E.M.F. work is done which may be 
positive or negative according to the direction. For example, 
if a current flows in accordance with the E. M. F. at a thermo- 
electric junction, heat is there absorbed: if it flows against 
the E.M.F., heat is evolved. We may go further and say 
that the measure of an E.M.F. at any point is given by the 
reversible work done when a unit of electricity is conveyed 
past the point. Thus, if W is the work done when Q units of 
electricity flow past a point, the E. M. F. at that point is 
given by 
W 


Q' 
It should be remarked that this statement, although gene- 
rally accepted in reference to a complete circuit, has not 
been universally admitted when it refers to only part of a 
circuit. 

Now, when a current traverses the junction of two metals, 
the junction is cooled if the current is in one direction and 
heated if it is in the opposite direction. This phenomenon 
is known as the Peltier effect. Being reversible, it indicates 
an E.M.F. which we may, perhaps, be permitted to call the 
true contact E.M F. The value so obtained is very much 
smaller than the corresponding contact force of Volta, and is 
sometimes in the opposite direction. 

It has been stated by Pellat and others that the Peltier 
effect has no connection with contact force. The argument 
put forward is somewhat as follows :—When two bodies A, B 
are in contact, they are at different potentials, this potential 
difference V being due to, equal to, and opposite to, the contact 
force E. Thus, when a current passes, there are two Peltier 
effects: one for E and the other for V. Since these are equal 
and opposite, they cancel any inequality, giving rise to the 
Peltier effect that is actually observed. Lodge“ has pointed 
out that a fallacy arises from the assumption that what is 
only proved for the whole circuit is true for the junction. 
Accepting, therefore, the statement that the true contact 
E. M. F. is small, how shall we regard Volta's contact force, 
which is about one hundred times as great? Lodge prefers 
the view that, when two metals are placed in contact, they are 
at the same potential, but differently charged ; and that they 
form practically an air battery, the charges resulting through 
oxidation. 

Consider, for example, a piece of copper and a piece of zinc 
at some distance apart in air. The molecules of oxygen may 
be looked upon as striving to attack both the metals. Now, 
when a compound is formed voltaically, the corresponding 
E.M.F. is proportional to tlie heat evolved on the formation 
of this compound from the same constituents non-voltaically. 
Thus the E.M.F. due to the oxidation of copper would be pro- 
portional to the heat of formation of copper oxide. We may 
suppose that charged atoms are trying to move up to the 
metal. They are unable to do so because they are straining 
equally on all sides, and if they did so it would lead to a charge 
of-one kind of electricity without a csmpensating opposite 
charge on some other conductor. But if we assume that 
atoms which are unable to combine exert the same attraction 
a8 those which are on the point of combining with the metal 
then we may consider it probable that the copper is at a lower 
potential than the air, the difference being proportional to the 
heat of combustion of copper. In this way it may be calculated 
that the copper is at a lower potential than the air by about 
0*8 volt, and the zinc by about 1:8 volts. | 

As soon as the metals touch they are reduced to the same 
potential, and are no longer completely surrounded by oxygen 
atoms. These latter can now move nearer to the zinc, because 
& way of escape is provided for the electricity into the copper. 
This electricity is negative, oxygen being electro-negative. 
The inward motion of the atoms towards the zinc diminishes 
what we may regard as the thickness of the layer of the 


* B.A. Repor*, 1884, p. 464, 
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negative electricity on this metal, whereas the thickness of the 
layer on the copper is increased. Consequently, the zinc is 
charged positively and the copper negatively. Although the 
potential is the same throughout (viz., the mean of the initial 
potentials, if the plates are of the same size, or 1:8 volts in this 
case) there is a slope of potential in the air. In considering 
the system as a condenser, the air surfaces close to the meta!s 
must be regarded as the two coatings of the condenser, and the 
potential difference between them amounts to the difference 
of the two initial potentials, in this case 1:8 — 0:8, or 1 volt. 
It ia the charge of one of the plates which is measured by the 
ordinary condenser methods, although indirectly the above 
potential difference is determined. 

Lodge gives the following table showing to what extent the 
calculated values agree with experiment. The alternative 
Hosen are due to uncertainties in the thermo-chemical 

ata :— 
Volta Effects in Air. 


Observed by 


Calculated Pellat. Ayrton and Perry. Clifton. 
Metal Pairs. from heat of — — —kmũ— 
Combustion. ! Com- |Amualga- 
Clean. Scratch’ mercial | mated — ...... 
| | Zinc. Zine. . 
! 
Zinc — | 
Ein 0˙59 025 , 035 0:28 046 | .. 
Lead ...... 0:70 or 065 | 015 ' 031 0:20 0°35 ae 
Iron. 0:21 or 0˙4 0:56 0°70 0°60 0°74 0°75 
Nickel 055 - 047 | 063 T isa Bee 
Copper ... | 1:04 or 0:9 071 0°86 0°75 0°89 0:85 
Mercury...; 118 Sio dl NR 1:06 1:20 1:07 
Silver...... 1°71 or 1:58 | 091; 112 sila m re 


It is, however, a little difficult to see how a metal can be 
brought to a definite potential below that of the air, depending 
upon the heat of combustion, when no combination is able to 
take place. Moreover, a voltaic reaction with an elementary 
gas is improbable. It would seem simpler to suppose a 
difference of potential to be brought about by voltaic oxidation 
through films of moisture or otherwise 

Several observers have attempted to attack this idea of 
oxidation by showing that measurements in vacuo do not 
exhibit such differences from those at ordinary pressures as 
would be expected if this theory were true. Von Zahn found 
that contact force was not appreciably changed by different 
gases or by variation of pressure, except in the case of a zinc- 
platinum contact. The value of the latter fell to half a 
Daniell in vacuo. 

Bottomley* found that the value of zinc/copper remained 
the same when the pressure was reduced to 24 millionths of 
an atmosphere, and also when hydrogen was substituted for 
air. The apparatus employed in this investigation was such 
that a variation of one per cent. would certainly have been 
detected. More recently, Erskine-Murray + has replaced air 
by paraffin wax, the plates of zinc and copp2r being filed 
under melted wax so as to remove any air films that might 
be present. The difference in the contact force due to 
this replacement of air by wax amounted to only 0:058 
volt. 

These experiments, however, are not so conclusive as might 
appear at first sight. The capacity of two plates such as are 
used in the measurement of contact force is very small, and, 
consequently, the quantity of electricity required to charge 
the condenser so formed is also very small. Suppose the 
surface of each plate to be 10 sq. cms., and that their distance 
apart at the moment of charge is 01mm. The capacity is then 


1 ; 
555 bs required to 
ids 405 farads, and the number of coulombs req 

charge this system toa potential difference of one volt amounts 
to the same figure. The weight of oxygen corresponding to 
this quantity is 0:0784 x 10° milligrammes. This quantity 
is so small that it might be present many thousand times 
over without our being able to detect it. The necessary 
reaction might still take place in the best vaccum, or under 


* B.A. R- port, 1885, pp. 901, &c. 
* Proc. Royal Soc., 65, pp. 115, &c., 1898. 
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paraffin wax. We should, however, expect the speed of the 
reaction to be much less than in air, in the same way that a 
dry pile can only supply electricity slowly owing to the limited 
chemical action. Results of interest might, therefore, result 
by determining whether the rate of charge varies as the 
pressure is reduced. 

A point of considerable interest, brought out by the 
researches of Pellat and also by those of Erskine. Murray, is 
that the value of the contact force depends upon the mechan- 
ical state of the metallic surfaces. "Thus burnished zinc was 
found by the last named author to fall 0:82 volt when scratched 
by polishing on glass paper. The results of Pellat were in 
the opposite direction, but the surfaces in his case were 
washed with alcohol. It thus appears that a closed metallic 
circuit, including two zine/copper junctions, instead of being 
in equilibrium, may have a resultant E.M.F. of 0:32 volt if 
the junctions are in different mechanical states, even though 
at the sane temperature. 

. Lord Kelvin* concludes, from this result of Erskine- 
Murray’s, that the potential in zine ‘increases from the 
interior through the thin surface layer of a portion of its 
surface affected by the crushing of the burnisher, more by 
0:32 volt than through any thin surface-layer of portions of 
its surface left as polished and scratched by glass paper.” It 
does not, however, appear wholly impossible that the molecular 
change brought about by burnishing should bring about a 
corresponding change in the chemical affinity; but we should 
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rather expect a decreased electrification in such a case to arise 
from burnishing. 

The interpretation of experiments carried out in different 
gases is a difficult matter because we have to distinguish 
between voltaic action and ordinary chemical action. If 
gases are used which react easily with either of the metals, 
the results are liable to be of little value owing to the films 
formed upon the metals. Hydrogen sulphide, for example, 
gives trouble on this account. An experiment with this gas, 
carried out by Brown,* may be mentioned here in support of 
chemical action. A Kelvin bimetallic dise of iron and copper, 
enclosed in a glass jar, was used for observing the contact 
force. When hydrogen sulphide was admitted, the deflection 
was seen to reverse and to remain reversed until the copper 
became covered with sulphide, which has no affinity for 
sulphur, when the deflection became uncertain. 

It has been suggested that contact force may be due to 
chemical affinity between the metals. If that were so the 
force should be equivalent to the heat of formation of the 
alloy formed from the two metals. Thus the contact force of 
zinc and copper should be given by the heat of formation of 
brass, Very few thermo-chemical data of this kind exist, but 
the figures given by Kelvin show that the heat evolved on the 
formation of brass are very much below the equivalent of the 
contact force. Apart, however, from any want of numerical 
support, it seems improbable that the formation of an alloy 
should be voltaic in its character. 


— — — 


AN INTERESTING PRESSURE CURVE. 


The curve we reproduce below is from the recording volt- 
meter at the Bradford station, showing the fluctuations in 
voltage during a cable breakdown on the 7th inst. It is 


260 


i 
L 
1 


l. 
| 
all 
í 


220 


Volts. 


180 


8 7 


i i 


AULA 
ATA ii 
dL 
ALLE 
u 
WAI 


armouring and lead covering, while some repairs were being 
executed in the streets. The mains were lead covered and 
armoured, and laid directly in the ground at a depth of 
2ft. 6in., and covered with wooden planks. The section 
of cables in question is laid beneath the footway, and 
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especially interesting for the fact that no portion of the] just at the point where the damage was done they 


network was disconnected, the fluctuations in voltage observed 
being during the half hour in which the fault was being burnt 
out. The fault occurred shortly after seven o’clock in the 
evening, as seen on the curve (which must be read from right 
to left) and during the half hour required to burn it out, an extra 
engine was started and the extra current flowing to earth repre- 
sents some 500 n.r. When the fault occurred, the voltage, we are 
informed, dropped from 230 to 120 volts. The upward line, 
seen at apparently the moment the fault occurred, was evidently 
merely due to the violent oscillations of the needle itself, for, 
of course, the voltage did not rise. The injury to the cables 
was occasioned by heavy steel pins being driven through the 


* Phil, Mag., 6th Series, 6, pp. 82-120, 1898. 


are turned outwards partly underneath the curbing and 
partly underneath the roadway, in order to avoid obstacles. 
By eight o'elock the fault was located, and the supply 
shut down at midnight, so that there was no difficulty 
in opening the street and laying new lengths of cable by the 
following afternoon. A supply station engineer will do almost 
anything rather than disconnect an important circuit at seven 
o'clock on a Saturday evening in a busy town like Bradford ; 
but, in view of the possible damage to other parts of the 
faulty distributor and to its feeder by the enormous excess 
current, is this system of burning out always to be recom- 
mended in such cases ? 


* Phil. Mag., 5th Series, 6, p. 142, 1878. 
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SUBMARINE TELEGRAPHY IN THE NAYY. 


During the Spanish-American war last year, the inability 
of Admiral Dewey to telegraph through the Manila cable, 
which he had cut, gave rise to much comment. The admiral 
was able to lift and cut the cable, and buoy both ends, but it 
appears that he had no instruments with which to signal ; and, 
in spite of the proverbial inventive genius of the Americans, 
no one could extemporise any method of utilising the cable as 
a means of communication. The British Admiralty recog- 
nised some years ago, however, the necessity of supplying 
our warships with telegraphic instruments suitable for 
submarine work, and of instructing men how to use them. 

The problem that presented itself, however, was not so 
simple as it might at first sight appear. Such a delicate 
instrument as a siphon recorder, with its necessary complicity 
of parts and auxiliary appliances, was hardly suitable on board 
a warship, and the simpler mirror galvanometer employed on 
cable ships necessitates an expert telegraphist to read the 
signals if a considerable length of cable is being signalled 
through. Besides, even such a galvanometer would be rather 
a delicate instrument for use in the circumstances; for it 
must be remembered that the instrument is just required 
when there is extreme commotion and activity on board, and 
a certain amount of hurried and rough handling of the 
instruments may be anticipated. On the other hand, when 
a warship takes over the working of a cable, the commercial 
necessity of transmitting the greatest number of messages in 
the shortest time no longer obtains, and the chief desideratum 
is an apparatus that is certain in its action and easy to 
use. 

The cable companies have, in recent years, appreciated the 
advantages of the moving coil over the moving magnet 
galvanometer on shipboard, and the Sullivan“ galvano- 
meter, with its balanced coil system and camel-hair brush 
damping for speaking purposes, has of late found employment 
on almost all cable ships. Mr. Sullivan has recently given his 
attention to simplifying his instrument to make it more 
suitable for warships; and his endeavours have met with so 
much success that the Admiralty, who have already largely 
adopted his instrument for testing purposes, may be expected 
to introduce it regularly for speaking purposes on battleships 
and cruisers. The modifications in his instrument are 
extremely slight, and yet appear to have fulfilled all that 
was necessary for the end in view. In the Sullivan galvano- 
meter there are two means, applied simultaneously, of 
damping the swing of the needle. One is the electromagnetic 
damping due to the closed circuit of the metal coil on 
which the coil is wound, moving in the magnetic field 
of the permanent magnets, and the other is a camel-hair 
brush placed against the phosphor-bronze strip on which 
the coil is suspended. The latter, which is only added 
when the galvanometer is being used as a speaking“ instru- 
ment, opposes, as it were, a static friction, so that the coil 
does not start moving until the current has attained a 
certain value and produced sufficient turning moment. 
This results in a sharper and quicker swing, compensating 
for the decrease in amplitude. The electromagnetic 
damping tends to slow down the speed of the swing, 
but prevents the needle from swinging past its final 
position. Now, for ordinary testing purposes, a large amount 
of electromagnetic damping is a distinct advantage; for an 
extremely quick swing is not & necessity, as & slower and 
absolutely dead-beat deflection enables a quicker reading to be 
taken. But for telegraph signalling no reading of the ampli- 
tude of the swing has to be made, so that it is preferable to 
diminish the electromagnetic damping so as to accelerate the 
needle. This is simply done by cutting through the metal 
frame on its uppermost side, and bridging it by a fine plati- 
num wire. The slight-added resistance to the damping 
circuit has the desired effect. The static friction is increased 
by adding a second brush, so that there is a camel-hair brush 
surrounding the suspension on either side of the coil. A 
third and last modification is to increase considerably the 
breadth of the phosphor-bronze strip, thus making the galva- 
nometer far more robust than its predecessors, and likely to 


be given in reading the signals on this instrument. 


be unaffected by rough treatment that would completely 
destroy the suspensions of ordinary galvanometers. 


The instrument has been tested on one of the Atlantic 


cables 8,000 miles long, and the signals proved to be quite 
distinct, whereas those received under the same conditions 
on an ordinary suspended magnet speaking galvano- 
meter were unintelligible. 
adjustment of the camel-hair brush, the signals can be 
made quite dead-beat on even a mile of cable. 
also be remarked that the modifications above indicated are 
all three of them applied merely to the suspension frame“ 
of the instrument, which can be lifted out and replaced by a 
more sensitive one if at any time the galvanometer is required 
for accurate testing work. Another advantage of the instru- 
ment, of great importance in war time, is that it can be 
employed directly on the cable without a condenser or 
even a sending switch. All that is required is a battery and 
ordinary reversing sending-key, for the transmitted signals 
can be sent straight through the’galvanometer. 
the operator to check the connections by reading the signals 
he is sending, and also makes it possible for the transmitting 
operator to be interrupted by the receiving operator if necessary. 


On the other hand, by an 
It should 


This enables 


The next question that arose was, how instruction was to 
If the 
men who were to learn to read them practised merely on an 
instrument connected on short circuit, the signals would be 
entirely different to those received on a long cable. More- 
over, it is necessary for instruction purposes to make 
signals of varying sharpness corresponding to those received 
in practice from cables of different length. An artificial 
line being an expensive luxury, if employed for nothing 
but teaching purposes, Mr. Sullivan began trying various 
arrangements of inductive resistances instead. He found, 
however, that by modifying the suspension of the galvanometer 
he could produce deflections corresponding closely with those 
received on cables of various lengths. The difference in this 
* instruction frame” is remarkably small, and yet an instru- 
ment fitted with it successfully reproduces similar signals to 
those received on either long or short cables, the adjustment 
required for varying the class of signals being merely an 
alteration of the position of the camel-hair brush. In this case 
it is necessary to increase the magnetic damping to render the 
swing of the needle slower. This is done by the employment 
of an alloy of lower resistance for the frame of the coil, and 
not dividing it in this case. Otherwise the galvanometer is 
exactly similar to the standard design, with one camel-hair 
brush which can be brought to bear, more or less, on the 
suspension strip merely by pulling it out or in. We have had 
the opportunity of inspecting a galvanometer so arranged, and 
to satisfy ourselves that it does exactly what Mr. Sullivan 
claims for it.. No shunt even is required, the whole outfit 
being a galvanometer with its lamp and scale, a key, a 
100,000: ohm coil (wound non-inductively), and a single 
battery cell. The signals shown on the scale can be made 
to resemble those from a long Atlantic cable by removing 
the brush from the suspension strip, or, by pulling the 
brush out; the deflections can be made short and sharp, 
varying sharpness being obtained in the intermediate 
positions of the brush. As in the case of the speaking 
instrument designed for the Admiralty, the instruction 
galvanometer can be left in the sending circuit, so that the 
learner can watch the signals he is transmitting. 

We must congratulate Mr. Sullivan on his success in 
producing the two instruments described above. The fact of 
the extremely simple means which have sufficed for his object 
add to rather than: detract from the value of his result, and, 
although so simple, they have, we do not doubt, necessitated a 
vast amount of thought and experiment before they were 
perfected. 


— —ñU— i< M 


Runaway Car in Glasgow. — On an incline, in West Nile 
Street, Glasgow, on Wednesday, the brakes of one of the cars 
seem to have failed in some way, and the driver lost control. 
The car was stopped by colliding with another car standing 
at the Mitchell Street terminus, and although considerable 
damage was done, nobody was injured. ö 
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THE ALL-BRITISH CABLE. 


The following is the full text of the report by the Postmaster- 
General of South Australia (Sir Charles Todd, K.C.M.G., F.R.5., 
on the cable question, which was ordered by the House of 
Assembly to be printed on August 30. The report is addressed to 
the Minister of Education and Agriculture, and is dated August 3 :— 


Sin: The Eastern Extension Company have submitted the following 
offer to the Australian Governments :— 


1. To at once reduce the rates to 4s. a word on ordinary messages, 3s. a 
word on Government messages, and le. 6d. a word on press messages, 
which rates they desire should be uniform to all parts of Australia and 
Tasmania. 

2. To lay a cable from South Africa to Fremantle and Glenelg. 

This cable will be an extension of the direct cable from England to the 
Cape of Good Hope, now in course of construction. The latter will connect 
Gibraltar, Sierra Leone, Ascension Island, St. Helena, and thence to the 
Cape. The proposed extension to Australia will start from Durban (the 
land lines being used from the Cape), and will connect en route Mauritius, 
Rodriques Island, Cocos, and Freemantle, terminating at Glenelg. The 
work can be completed in about two (2) years. If the cable ends at 
Fremantle it would probably be necessary to construct a direct land line 
from Adelaide to Perth. The cable would be British throughout, touching 
no foreign territory, and would provide alternative means of communica- 
tion with Indian and other British possessions in the East. 

The company, it will be seen, waive all claims for any subsidy or 
guarantee ; they ask, however, that in consideration of this liberal con- 
cession they may be allowed to open offices in Perth, Adelaide, and 
Melbourne to receive and deliver international telegrams from and to the 
publie direct, as they have always done in Great Britain. This, it is 
understood, is only desired in the event of a State-owned competitive 
Trans-Pacific cable being laid. The reduction (per word) on existing rates 
(on ordinary messages) between Great Britain and the colonies would be 
as under :— 

Present Rate. Saving. 

South Australia... 4s. 9d. Os. 9d. 


Present Rate. Saving. 
New South Wales... 4s. 11d. ... Os. 11d. 
Victoria 4 10 . 0 10 Queensland. .. .. . 5 1 1 1 
Tasmania ..1 5 | Western Australia. 4 9 ...0 9 


Corresponding reductions would, of course, be made on New Zealand 
business. The proposed tariff is to be subject to further reductions on a 
sliding scale, as follows: —The present Australasian guarantee to the 
Eastern Extension Company is £227,000 per annum, as agreed to at the 
Hobart Postal Conference in 1895. The yearly expenses in connection 
with the new cable from Africa are estimated at £123,000, making together 
a total of £350,060, or about £15,000 less than the average of the last 
three years’ revenue from Australasian traffic, accruing to the Eastern 
Extension and associated companies. -Adopting this amount as a basis, the 
company state in their telegram that when for three consecutive years the 
total traffic to associated companies has averaged £350,000 the tariff will 
be reduced to 3s. 6d. per word. Further, if average value in any three 
consecutive years exceeds £350,000 tariff to be reduced to 3s., and, finally, 
if average in any other three consecutive years exceeds the before- 
mentioned sum the tariff shall be still further reduced to 2s. 6d. per word; 
or, as explained in the telegram, if revenue continues to average £550,000 
after these several reductions, the tariff for the 


First 5 years would be As, Od. | Fifth year. . . . 
Fourth year 3 6 | Sixth ear. . . e eee eese 2 6 


The existing tariff of 4s. 9d. between South Australia and the United 
Kingdom is apportioned thus :— 


United Kingdom or Europe ............ BE(tᷣ BB t Os. 2d. 
Eastern, Eastern Extension and associated companies.. . E: 
Indian land line (Bombay to Madras) . . . . 0 33 
UEM ceci eo Gea ba =⁰⁰ e e ee 0 14 
Saint, „„ XR Rau RBS 7 
jor p e———— axial aud 4 9 


The 3s. 7d. is pooled and divided between the Eastern, Eastern Extension 
and Indo-European Companies, and the Persian Gulf Telegraph Depart- 
ment, administered by the Indian Government. 

As before stated, the company propose that the reduced rates shall be 
uniform throughout the colonies, the Australian land charges to be :— 


On ordinary messages eee dee ceases 6d. out of 4s. Od. 
On Government messages . Dd. „ 04, Od. 
On press messages... ... «ee eee . . . . . 6 6e dd. „ I. OL 


and it is suggested that the aggregate revenue from these land or terminal 
rates shall be pooled and apportioned as under : — 


South Australia......... ERE TTT 4. 67°59 per cent. 
Weber AUSLFRIN e cero ri pesi uo E932 Xe SEPA EE eoo sue 19°39 " 
C er NNNM LU NINE TILES 3°24 M 
New HURL '., ² QA ¾ 2m Ä 8:57 i 
—... ꝛ iussi Arsen ̃ ͤ cre ES CERE 0:89 * 
]/‚,‚/?WWWW.((ĩ ² ˙¹1ůĩĩͤ 2A CH abo rE 0:08 h 
r CoA S Rr t PURA 0:44 » 
dO. iudei deas A aA A Uja 100°00 per cent. 
The average yearly traffic, taking the last two years only, was :— 
Ordinary foORSAQOÓR oie. I erui gata nad Ts» 1,862,412 words 
Government messages ern TN 48,608 ,, 
% ͤ ͤRV———TÄ rie cxx e 141,998 „ 
Total. e ET 2,053,018 words 


The colonial receipts under existing transit and terminal rates, taking the 
average of the last two years (1897-1898) were as followa : — 
Total for two years. Average per year. 


South Australia Perey rere £89,582 ............ £44,791 
NN aci rer qNépé P Ca oa Maru enge ds 3 2,168 
Tasmanian cable 888 N y 385 
New South. Wale e 085 55 ILUM iuste 5,542 
NOW Zealind. „c r 88 A 002 
— ² ³-wv— ⅛ K—1213. . 592 
Nn ͤ xcovs 3 13,162 

D er £70,642 


Excluding New Zealand from the total of £70,642 (£4,002), the Australian 
receipts reach £66,640. 

Under pooling arrangements, adopting the percentage apportionment 
suggested by the Eastern Extension Company, the revenue to each colony 
would have been — 


South Australia... 67:59 per cent £45,042 
Mea PT '24 5 2,159 
— — Ad 0:08 E 53 
"oaspenien ˙ͤ 11 0:44 . 293 
New South Wales 8°37 m . , 5,578 
Quespaland. EOE 0:89 "e à 593 
d ẽům 19:39 E. oae . 12,922 
Toblloos cis penned MOD. . 0. hn 


colonies under their existing charges. With, however, a common 
Australian terminal rate of 6d. on ordinary messages, 5d. on Government 
messages, and 4d. on press messages the aggregate revenue of the colonies, 
taking the business of the last two years, would, of course, be much less, 


thus— 
Ordinary messages ............ 1,862,412 words at 6d. ... £46,560 6 0 
Government messages. 48,608 » Dd. us 1.012 13 4 
Press messages . 141,998 „ 4d... 2,566 12 8 


T 2,053,018 .. £49,939 12 0 
instead of £66,640, and apportioning the receipts on the percentage basis 
proposed the receipts of each colony would have been :— 


South Australia . . 67°59 per cent £33,754 
Wee e 88 3°24 Eo — alfa 1,618 
— ] u— 8 0:08 on tub 40 
Tasmanian cable 0:44 M. ^ v 220 
New South Wales 8:57 "n 4,180 
Qusensllbd - iso drei bbc enin 0:89 „ ‘wanda 444 
nnn ico T 19:39 5 * 9,684 

Toll estoit 100:00 £49,940 


In the case of South Australia the loss of revenue would be about 
£11,000. Failing the acceptance of this percentage division, the company 
would still adhere to the uniform rates of 4s., 3s., and 1s. 6d. on ordinary, 
Government, and press messages respectively, and pay the colonies their 
respective rates, taking the risk themselves. In this case, however, it is 
assumed that South Auslralia would lower its rates to 4d. on ordinary 
and Government messages, and to Ód. on press messages. This, I find, 
would land the colony—taking the last two years—in a loss of over 
£18,000 a year on present revenue. "Thus, excluding Western Australian 
business (which goes via Broome, and does not affect South Australia), 
and taking as before the average traffic of the last two years, the revenue 
of this colony on international telegrams at existing and proposed reduced 
rates would be as follows :— 


Approx. No. Under old rates Under proposed new 


of Words. due S. Australia. rates, due S. Australia. 
Ordinary messages ... 1,437,843 at 7d., £41,937 at 4d., £23,964 
Government messages 42,608 „ 5d, 2888 „ Ad., 2710 
Press messages 117,998 „ 4d., £1,966 „ Id., £1,475 
Total... — £44,791 £26,149 


If these rates are adopted in order to secure the reduced uniform tariff 
it may be assumed that the other colonies would, under the guarantee still 
in force, supplement the South Australian receipts up to £37,552, the 
amount guaranteed, until the Federal Government takes over the telegraph 
services, when the revenue will go into one Treasury, and one uniform 
Australian rate probably adopted. In the meantime, or until we have 
federation, the percentage division would be preferable. 

With this proposal before them the position of the colonies in regard to 
the Pacific cable is materially altered, and it is well worthy of considera- 
tion whether, instead of the colonial Governments individually committing 
themselves to the large monetary responsibility involved in that under- 
taking, it would not be better to postpone the matter for a short time and 
leave it to the Federal Government to deal with, and in the meantime 
allow the Eastern Extension Company to carry out their plan. 

On the one hand, the colonies have an unconditional offer to lay a cable 
costing, say £1,800,000 sterling, along an entirely new alternative route, 
touching only at British territory, and give a reduced tariff, without 
subsidy or guarantee of any kind, which will result in a large saving to the 
colonies, and tend to the development of trade with Africa. On the other 
hand, the Pacific scheme involves, not only a large initial outlay of 
£2,000,000 or £4,000.000, according as one or two cables are laid, but a 
heavy annual loss for many years—a loss, too, which would be increased 
with another cable in addition to the three we have already. 

It may be safely assumed that if the rates are the same, and other 
things equal, the traffic will be fairly divided between the several routes, 
or gravitate towards that route which is the most expeditious. The 
Eastern Extension Co.s present cables, vid Darwin, have the great 
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advantage of connecting with many feeding places, and will carry all the 
bueineas with India, China, and other eastern countries ; whereas the 
Pacific, after leaving Vancouver, will touch at no place of any importance, 
and will depend almost wholly on the traffic with the United Kingdom, 
Canada and the United States. The traffic with America is very small, 
not more than 4 per cent. to 5 per cent. of the whole, whereas we have a 
considerable amount of cable business with South Africa. 

With regard to the Pacific scheme, it is now generally adinitted that, in 
order to secure, as far as posible, immunity from interruptions, it is 
necessary, or at least desirable, that there should be two cables. — How far 
this feeling is justified will be seen from the following statement, showing 
the experience of the Anglo-American Telegraph Co. with the Atlantic 
cables :— 


1887... 2 out of 7 cablee broken at one time, leaving 5 working 
1888... 2 do. 7 ditto ditto 5 do. 
1889... 3 do. 7 ditto ditto 4 do 
1890... 2 do. 7 ditto ditto 5 do. 
1891... 5 do. 7 ditto ditto 4 do. 
1892... 2 do. 7 ditto ditto 5 do 
1895... 3 do. 7 ditto ditto 4 do 
1894... 4 do. 7 ditto ditto S do. 
1895... 3 do 7 ditto ditto 4 do 


The route recommended by the Pacifie Cable Committee at London, in 
1896-7, was from Vancouver to Fanning Islapd (or Palmyra Island), Fiji 
and Norfolk Island, with branches thence to New Zealand and Queensland. 
The committee point out that “there would be a decided advantage in 
taking the cable vid the Hawaiian Islands, instead of vid Fanning or 
Palmyra Island, as the section would be shorter and less costly for the 
same speed, or faster for the same cost, and some trattc would, if no line is 
laid from California, be obtained from Honolulu; but,” it is added, this 
would involve a departure from the principle of using only British terri- 
tory." The committee, however, later on have to admit that the Pacific 
cable, although connecting with only Dritish territory, would necessarily 
be dependent on the American land lines and transatlantic cables." 

The telegraph line from the eastern seaboard of Canada to Vancouver 
belongs to the Canadian Pacific Railway Co., which connects at Canso, 
in Nova Scotia, with the Commercial Company's (an American company) 
three cables from Great Britain. The other Atlantic cable companies, 
whether British or foreign, connect and are in alliance with the American 
Western Union T-legraph Co., which effect a junction with the Canadian 
Pacific Railway Co.’s lines at Montreal, and will shortly, if it has not 
already done so, connect with Vancouver by means of its lines through 
the United States territory as far as British Columbia. 

The traffic will therefore be divided, part of it going through an 
A merican-owned cable and Canada, and part through British and foreign 
cables and the United States. The latter route is said to be lees affected 
by adverse climatic conditions and more reliable in the winter. If so, it 
will carry the greater volume of business. Surely this cannot be called an 
all-British line of communication complying with the Imperial sentiment 
which supports the undertaking. 

The length of cable by the route recommended by the committee, 
allowing 10 per cent. slack, is about 7,986 knots, viz. :— 


Vancouver to Fanning Island .................. Lees 3,561 knots. 
Fanning Island to Fiji. Nuts ee 2,098 5„ 
Fiji to Norfolk Islaaneeagaa - 901  ,, 
Norfolk Ialand to New Zealand...... . 537 5„, 
Norfolk Island to Queensland A 8594 „ 
/ ²³˙¹¹ sacwess RA 7,986 knots. 


The tenders received in 1894 for this section were :— 
The Indiarubber,Gutta-percha and Telegraph Works Co. £1,517,000 


W. T. Henley's Telegraph Works Co. ..................... 1,826.000 
Siemens Bros, and Coooou! pp) . 2,170,000 
Fowler-Waring Cables Co............. eese eee eene 2,550,000 


The total distance is given as 7,145 knots, which makes no allowance for 
slack. The tenders are for a State-owned cable, the contractor to maintain 
and keep the cable in repair for three years. Since these tendera were 
received the prices of copper and gutta-percha have considerably risen. For 
the latter the price is still rising, and will, I am informed, probably 
reach 10s. per pound. 

' he cost of the cable, of course, largely depends on the type of cable to 
be used, the weight jer knot of the copper wire and the gutta-percha 
forming the core necessary to attain a specified or reasonable speed of 
working in the longest length, viz., 5,561 knots. Lord Kelvin recommended 
a core of 552lb. of copper and 5681b. of gutta-percha per knot for a speed 
of sixty letters per minute, possibly eighty letters. Sir William Preece, as 
chief electrical engineer to the British Post and Telegraph Department, 
recommended 8001b. of copper and 550lb. of gutta-percha for the longest 
section. Dr. A. Muirhead thinks a cable of 552lb. copper and 398lb. 
gutta-percha, with experienced operators, would give eighty letters per 
minute, and with 650lb. copper and 400lb. gutta-percha as much as 
ninety-five letters per minute, whilst Sir William Preece said it would give 
at most sixty-three letters, which appears to be confirmed by other experts. 

From the somewhat contlicting evidence the conclusion arrived at by 
the committee is that a core of 552ʃb. copper and 368lb. of gutta-percha 
would give 40 paying letters per minute, and that a core of 650lb. of 
copper and 400lb. of gutta-percha would give 48 paying letters. They 
considered that the core should not be lighter than 552lb. of copper and 
ó68lb. of gntta-percha, nor over the long section heavier than 650lb. of 
copper and 400lb. of gutta-percha, The speeds given are the theoretical 
speeda for simplex working. 

As nearly all the cablegrams are in code, about eight lettera on the 
average go to the word, and in calculating the working capacity only 
paying words should be taken into account, at least one-third of the words 
ent being non-payable, 


! as the Pacitic cable's share in 1993 or 1904. 


Then, again, owing to the difference of longitude—10 hours between 
England and the eastern colonies—the flow of traffic is mostly in one 
direction. The bulk of the messages from Australia come in between four 
and six p.m., reaching, or being delivered in, London in the early morning, 
whilst messages from London are handed in during the afternoon and are 
delivered in Australia in the morning. But little advantage, therefore, is 
gained by duplexing, which can only occasionally be avaiied of, aud there 
are many hours in the 24 when the cablea are practically silent. The 
business comes in rushes at certain hours of the day, and to work it off 
quickly to avoid delay duplexing or two cables are required. 

In view of this the committee quite correctly, in estimating the working 
capacity of the Pacific cable, adopt 18 hours a day for six days a week and 
take into account only payable words, and neglect words used in preambles, 
official communications, repeats, &c., which constitute, as already stated, 
fully one-third or more of the total work. Their estimate of a year's 
payable work with two different types of core is as follows :— 

First core (552lb. of copper and 368lb. of gutta-percha per knot) —40 
paying letters or five paying words per minute, 1,620,000 words a year. 

Second core (6501b. of copper aud 400Ib. of gutta-percha per knot) —48 
paying letters or six paying words per minute, 1,944,000 words a year. 

The committee estimated the cost of the lighter cable at £1,500,000 and 
the heavier typa at £1,890,000, but, owing to the greatly advanced prices 
for both copper and gutta-percha, the cost now (including survey, station 
buildings, two repairing steamers, &c., and, say, six months’ maintenance 
by the contractor) would probably exceed £2,000,000 for one cable, or, say, 
£4,000,000 for two cables, as the extra demand would still further raise 
the price of gutta-percha. 

The cables would have to be made in accordance with a specification 
approved in every respect by the British Telegraph Department. If capital 
raised at 23 per cent., the annual cost would be :-- 


For One Calle, 


Interest on £2,000,000 at 24 per cent "— £50,000 
Sinking funds ebe scere tis Even nda . 20,500 
Working expenses ss NEN Ioa rad eR NU qe 25,000 
Maintenance, including two (2) steamers, renewals, &c. 80,000 
Total... . C . £175,500 

If interest 22 per c ene £180,500 

For Two Cables. 

Interest on £4,000,000 at 23 per cent. ..................... 100,000 
, oco err e Ea dV C 41,000 
Working expenses $0992»52999990909009009200700900:99:0909000009 90900 50,000 
Maintenance, «e . . FFC TEAM 135,000 


ta. ðĩ⁊ĩ d 96000 


If interest 2} per cent Va SN ERR £516,000 


The foregoing estimatea are very moderate. The annual cost of main- 
tenance, which includes all repairs and renewals of cable, is necessarily an 
uncertain and variable factor, as it depends on the nature and number of 
faults and breakages of the cable, and the quantity of new cable required, 
A break in the deep sections of the Pacific might, and probably would, 
cause a prolonged and costly interruption, in which case the estimate for 
the year might be largely exceeded. We may anticipate that the whole of 
the original cable would be replaced in probably less than 40 years—such 
is the general experience, and the life of a cable is variously estimated at 
from 25 to 30 years. 

The sinking fund provides for various contingencies and for gradual 
replacement of capital ; the working expenses provide for six stations— 
Vancouver, Fanning Island, Fiji, Norfolk Island, New Zealand, and 
Australian coast —also for general management. 

Coming now to probable revenue, it is, of course, impossible to say 
how much of the traffic would be diverted. A working arrangement 
would, no doubt, be arrived at by the proprietary Governments on the one 
side and the Eastern Extension Company on the otber. Actual competi- 
tion would be avoided, and the rates, as far as pcssible, assimilated. We 
may assume that practically the whole of the West and South Australian 
traffic would go by existing routes and the proposed cable from Africa and 
about one-half of the traffic with the eastern colonies, except New Zealand. 
The number of words during the past three years (1896, 1897 and 1898) 
was as follows :— 


1896. 1897. 1898. 
Mieter 551,894 ... 508.5542. 499,033 
Tasmania... s.. 10,895 .. 12,410 11,7184 
New South Wales... 481.4094 ... 484,715 ... 486,260 
Queensland ........... os 14,155 52,0124 ... 89,889 
New Zealand ............ 288,842 245.565 221,5084 
Total East Colonies... 1,547,174  ... 1,504,057] ... 1,508,094 : 
South Australia ......... 507,487 ... 3506,232j ... 299,319 
West Australia 672,523 511,926 376,0914 
Total West Colonies.. 979,810 ... 818,158] .. 675,410 
Grand total ......... 2,526,984 ... 2,122,216 ... 1,982,520 


The business with West Australia has largely increased, owing to the 
developments in gold mining and consequent active speculations. The 
last two years, however, show a steady decline. Looking at the figures 
for the other colonies, we find also a decrease in 1898 on 1897. It would 
not be safe to e:timate a yearly increase in the future of more than 5 per 
cent.: but, to take a favourable view, I would allow, say, 900,000 words 
These would consist mostly 
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of ordinary messages, and the balance the average proportion (about one- 
ninth) of Government and press matter. The through rate suggested is 
3s. on ordinary messages ; or, deducting the out-payments to Europe, the 
Atlantic cables, Canada, or American land lines, and Australia, say, 18. 6d., 
the Pacific share would be 18. 6d. Taking, for eimplicity's sake, all the 
words at ordinary rates, we have :— 


With One Cable. With Two Cables. 


Revenue—900,000 words at Revenue—900,000 words at 
18:00. 1 eo eee tae pena £61.500 o/ ET TEE £67,500 
Expenditure— One cable ... 175,500 | Expenditure T wo cables... 506,000 
Loss, first year, at 24% Loss, first year, at 24% 
interest on capital...... 108,000 interest on capital ...... 238,500 
Or, if interest 21% 113,000 Or, i£ interest 217, 243,500 
Australia would bear one-third the loss. 


With a through rate of 3s. 6d., or Pacific charge of 2s. per word, the 
figures would be:— 


O e Cable. Two Cables. 
Revenune ... £90,000 | Revenue 44 290, C00 
Expenditure( taking interest Expenditure (24% interest) 506,000 

171 Eo TIR CE 175,500 | Loss first year ......... 216,000 
Loss first year ......... 85,500 Or at 1 8 226,000 
Or interest at 22% 90,500 


As I have before said, it would not be safe to calculate on a greater 
average rate of increase of traffic than 5 per cent. per annum. Assuming 
this to be accepted, then, with two cables, and taking the interest on 
capital at 24 per cent., and the Pacific rate at 2s. a word, the loss during 
the first ten years would be approximately as follows :— 


Loss with Two Calles. 


First yenr . . ..... £216,000 | Seventh year ............... £185,392 
Second year 211,500 | Eighth year .................. 179,561 
Third year .................. 206,775 | Ninth 5eaanr q 173,029 
Fourth year 201,814 | Tenth year 166,580 
Fifth ar: eo tees 196,604 — — 
Sixth yen . .. 191,155 Totals oes £1,927,999 


or an accumulated loes in ten years of £1,927,990. without counting 
interest. 
Lass with Cne Culle. 


First rr £85.500 | Seventh year .................. £54,892 
Secoud year 81,000 | Eighth year .................. 48,861 
Third year %% 76,275 | Ninth year 42,529 
Fourth year . . . 71,914 | Tenth year 50,880 
Fifth year ......... kinds ... . 66.104 — 
Sixth year eous 60,635 Loss in ten years ...... £622,990 


If we allow an increase of 7 per cent. per annum, which, I fear, is not 
likely to be realised, the loss would still be very serious, as shown in the 
following table ; — 


Expend. Expend. 
£175,500. | £506,000. 
Seven per cent. increase. — ————-(——— 

avenue: Loss with Loss with 

one cable. |twocables. 

First „car 900,000 words at 2s.... £90,000 85,500 |£216,C00 
Second year...... 965,000 do. .. . 96,500 79.200209, 700 
Tbird year ...... 1,050,410 do 105,041 | 72,459 | 202,959 
Fourth year...... 1,102,559 do. 110,254 65,216 | 195.746 
Fifth year ...... 1,179,716 do. 117,972 | 57,528 | 188 028 
Sixth year .—... 1,262,297 do. 126,230 49.270 179,770 
Seventh year ... 1,550,657 do. 135,065 40,435 | 170,935 
Eighth year...... 1,445,202 do. 144,520 40,980 | 161,480 
Ninth year ...... 1,516,566 do 154,636 20,864 | 151,364 
Tenth year ...... 1,654,611 do 165,461 10,039 | 140,539 


If we take the committee's somewhat lower estimate of the yearly 
expenditure, and put the cost of the cable at £2,000,000, which under such 
a specification as would satisfy the Imperial authorities would at present 
prices probably be exceeded, and allowing the sanguine estimate of 7 per 
cent. for yearly increase, the position would be :— 


Revenue. Expenditure. Loss. Surplus. 
First year with one (1) cable... £90,000 £160,464 £70,464 — 
At the end of the tenth year... 165,461 160,000 — £5,461 


With two cables the loss the first year would be about £200,000, and at 
the end of the tenth year £120,000. Thus, under any circumstances, the 
Australian colonies would have to bear a serious loss under the Pacific 
echeme, whilst by the adoption of the Eastern Extension Company's pro- 
posals they would derive, at no cost, all the advantages of an additional 
cable by an all-British route, and reduced uniform rates, commencing at 
4s., with gradual reductions to 2s. 6d. 

Whatever decision is arrived at with regard to the Pacific cable, I would 
respectfully urge that there should be no hesitation in accepting the 
Eastern Extension Company's proposal, which in every,respect is favourable 
to the colonies, which have only to decide on the adoption of a uniform 
Australian terminal rate to make the through charge on telegrams the 
same to every colony. 

I should, perhaps, add, as showing the claims of South Australia for 
consideration, that in a few weeks we shall have two through wires from 
Adelaide to Port Darwin, one being a No. 10 S. W.G. hard drawn copper 
wire. Both will be worked duplex, and together will be capable of doing 
more than thrice the present amount of business. 

On the completion of the erection of the second wire, South Australia, 
unaided by any of the other colonies, wil] have incurred a capital outlay of 


over £570,000. It should also be borne in mind that for many yeara the 
colony, in providing this means of communication, incurred a large annual 
loss. 
I have, &c., 
CHARLES Topp, 


Postinaster-General and Superintendent of Telegraphs. 


P.S.— Since writing the foregoing I have received a message from 
London giving further details of the proposed sliding scale on a basis more 
favourable to the Australian Governments, By this it appears that :— 


1. If the associated companies’ receipts from Australasian traffic at a 4a. 
tariff in 1898, 1899, and 1900 average £350,000, the rate will be reduced 
to Is. 6d. in 1901. 


2. If the average receipts are maintained at £550,000 in 1899, 1900 and 
1901, the charge on messages would then be reduced in 1902 to 3s. 


3. If the average receipts are maintained at £350,000 in 1900, 1901 and 
1902, the charge to be reduced in 1903 to 2a. 6d. 


4. Should the average receipts not keep up to £350,000 any one of the 
above reductions would be postponed until the receipts average the 
standard figure of £350,000 for three (3) consecutive yeare. 

C. Topp. 


[Telegrams from the Eustern Extension Co, to the Pcstmaster-Gencral, 
Adelaide.] 


No. 1.—As Melbourne press still advocating Cape route, and Ministers 
admitted to recent deputation that the proposition fell through only 
because Australia refused to assist it, company is prepared meet the diffi- 
culty by entirely waiving subsidy and other conditions, and besides laying 
Cape-Perth cable direct to Glenelg will at once reduce tariff to 4s., an 1 
arrange for further reductions on sliding as traffic increases. All the 
company would require in return for thoroughly liberal concessions would 
be right to collect and deliver their international messages from and to 
public direct at Adelaide, Perth, and Melbourne, as they have always done 
in Great Britain. This is absolutely necessary to prevent company being 
wholly at mercy of federated Australia, who might otherwise resort to 
unfair competition in event of Pacific cable proving unremunerative. 

No. 2.—Should Company's Cape proposal be accepted, would propose 
new rate 4s. be made uniform throughout Australia. If this acceptable, 
suggest Australian uniform tariff ordinary," 6d. out of 4s.; Government, 
Sd. out of 3s.; press, 4d. out of Is. 6d. Would also suggest that revenue 
from this uniform terminal should be divided among Australian administra- 
tions, according to percentage given below. If not, company woul: 
notify uniform rate throughout Australia, and pay out to Australia exact 
rates, taking risk of average itself. In the latter case, assume South 
Australia would take 4d. ordinary; 4d. Government; and dd. press. 
To meet any possible objection to extending Perth cable to Glenelg 
company prepared to pay South Australia same terminal at Adelaide as 
at Port Darwin, even if collection and delivery duties performed by 
Company. We estimate value of all Australian transit and terminal 
rates, including Tasmanian cable rate and terininal, but excluding cable 
rate and terminal New Zealand, average two years 1897 and 1898, £66,332. 
Divided by- percentage :— 


South Australia e "a 67°59 per cent. 
West AustraliaUUUUUUU wh 19:39 - 
Victoria sannir 0e A EVET VE pee FFF 5°24 " 
New South Wales 8:57 " 
Gen, e ͤ RAM TI EI 0.89 s 
WARIS: E T uoa o rv ͤ cases can pv a cosa E 0 08 » 
Tasmania able 0:44 5 
(C A 10000 per cert. 


Average rate per word ordinary, 8d. ; Government, 61d. ; press, 44d. 

No. 3. Western Australian Government having informed us they agree 
to company's latest proposal, hope soon learn that your Government 
also concur. 

No. 4. Referring last portion our offer to reduce tariff below 4s. on 
sliding scale, following are details proposition based on arrangement to 
be applied to South African traffic. Present Autralasian guarantee figure 
is £227,000, to which would have to be added £123,000 to cover eati- 
mated yearly expenses in connection with new line between Aírica and 
Australia, making total £350,000, or £15,000 less than average of last 
three years’ Australasian revenue. When for three consecutive years 
to:al value of traffic to associated companies has aver: ged above amount 
tariff would be reduced to 3s. 6d. per word. If average value any three 
consecutive years exceeds £350,000, tariff reduced to ðs. ; and if average 
any other consecutive three years exceeds that sum, tariff reduced to 
2s. 6d. Consequently, if tariff continues to average £350,000 after 
reductions, tariff for— 


First three years would be............. eene UE 4s. Od. 
Fourth year toa orn e es 3s. Od. 
Fifth ß een. EVO Ta dea P RUN REFS ER ER FUÉ 58. Od. 
Sixth Fear . dd ee e soy edediibaw ents € 23. 6d. 


No. 5. Since giving you details of sliding scale, following basis, more 
beneficial to Government, has been arranged for South África, and we are 
prepared to extend same basis to Australia. If associated companies' 
receipts from Australasian traffic at 4s. tariff in 1898, 1899 and 1900 
average £350,000, rate would be reduced to 3s. 6d. in 1901. If average 
receipts maintained at £550,000 for 1899, 1900 and 1901, tariff would then 
be reduced iu 1902 to 3s. If average receipts maintained at £350,000 in 
1900, 1901 and 1902, tariff would be reduced in 1905 to 28. 6d. Should 
average receipts not keep up to £350,000, any one of the 'above reductions 
would be postponed until receipts averaged standard figure of £350,000 for 
three consecutive years, : 
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CORRESPONDENCE. 


THE HASTINGS BREAKDOWN, 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: Mr. Andrews has succeeded in ascertaining the reason 
of the sudden rise of voltage on the mains at Hastings, which 
caused the short-circuiting of the alternator ; but he is unable 
to give any cause for the sudden loss of field on the exciter. 
Is not this another case of what I have called the “ trans- 
former " effect of the sudden rise of the armature current due 
to short-circuit, reacting on the field coils and setting up a 
reversed voltage at the terminals of the shunt windings of 
the exciter. I have described this action in the case of 
continuous-current dynamo separately excited by a shunt- 
wound dynamo (The Electrician, Vol. XLII., pp. 237-238), 
and there is no reason that the same action should 
not also occur in a short-circuited alternator excited by a 
shunt-wound continuous current generator. Indeed, from the 
consideration that the transformer effect would in this case 
be more likely to exhibit an oscillatory character, the sudden 
removal of the exciter field seems more likely to occur even 
than in the case of a short circuit in a similarly arranged 
continuous-current generator. 

It appears to me that a practical test as to the result of 
this effect might be readily made, and if it exists, as I 
strongly believe that it does, then the excitation of all 
machines on public supply, direct current and alternators, 
should either be from batteries or from series-wound dynamos, 
probably most satisfactorily from batteries; and in any case, 
as you point out in your leader on this subject, if shunt 
exciters are employed each alternator or dynamo should have 
its own exciter.—Yours, &c., ARNOLD Pup. 

Bristol, Oct. 16th. 


SELECTOR SYSTEMS FOR WIRELESS 
TELEGRAPHY. 


TO THE EDITOR OF THE ELECTRICIAN, 


Sir: In reference to the communication from Messrs. Cohen 
and Cole re wireless telegraphy, appearing in your last issue, 
may I point out that the method of selecting ‘ wireless " or 
Hertzian wave signals by producing the impulses at the trans- 
mitting station in a definitely rated scries of beats or periods, 
and so causing & similarly rated harmonic receiver to be 
actuated only by them at the receiving station, notwithstanding 
the fact that other impulses or signals may be simultaneously 
affecting the coherer thereat, was patented by me as far back 
as 1896, No. 24,955. 

In this specification the above method is distinctly described 
and definitely claimed in claims Nos. 8 and 9. 

Messrs. Cohen and Cole and others have, of course, & right 
to any detail improvements which they can introduce, but are 
evidently subject to the above patent for the chief points 
involved in the general method of working.—Yours, &c. 

London, October 17th. A. C. Brown. 


PARLIAMENTARY INTELLIGENCE. 


oe ee 


THE PACIFIC CABLE. 


In the House of Commons last evening (Thursday), Mr. Hogan asked the 
Secretary of State for the Colonies whether he was in a position to report 
any effective progress in the negotiations for the construction of the Pacific 
Cable from Canada to Australia, or of the proposed alternative cable from 
South Africa to Australia. 

Mr. J. CHAMBERLAIN: An arrangement has been arrived at with 
the colonies interested in the Pacific Cable that the elaboration of the 
scheme and the management of any line that may be decided on should 
be entrusted to a Board of eight members sitting in London. Her 
Majesty's Government are to be represented by three members including 
the chairman, Canada by two membere, and Australia and New Zealand 
by three. The Dominion Government have appointed the Earl of Aber- 
deen and Lord Strathcoma to represent them, and the Australian Colonies 
and New Zealand have nominated the Agente-General for New South 
Wales, Victoria and New Zealand as their representatives. I am in com- 
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munication with the Chancellor of the Exchequer and the Postmaster- 
General as to the nomination of the representatives of Her Majesty's 
Government, and I hope that the Board will be constituted and in & posi- 
tion to meet next month, when the Agents-(teneral for Victoria and New 
Zealand, who are now in the United States, have returned. l am informed 
that the Eastern and Eastern Extension Telegraph Companies have pro- 
posed to lay a cable from Sonth Africa to Australia, but I have not learnt 
that the colonies have yet come to any decision on this proposal. 

[In another column we publish an instructive report by Sir Charles Todd, 
K. C. M. G., F. R. S.— E. E.] 


LONDON COUNTY COUNCIL. 


At Tuesday's meeting it was resolved to grant a loan of £10,000 to the 
Whitechapel District Board for clectric lighting purposes. 

The report of the Highways Coramittee oa the agreement between the 
Council and Prof. Kennedy was ayain discussed. 

Mr. BEACHCROFT asked if the Board of Trade had given consent to 
the experimental lines of electric traction. 

Mr. BENN said a licence had been promised. 

Mr. VERNEY asked if it was the practice to pay an engineer according to 
the amount of work done. He knew that it was a coinmon custom, but 
they must not forget that à man who was paid according to the cost of the 
work was naturally inclined to make the work as costly as possible. 

Mr. BENN said the Committee considered it would be more convenient 
to pay Prof. Kennedy in the form of commission. 

Col. FORD asked if the agreement would not mean great delay. 
There was no limit as to the time over which the experiments should last. 

Mr. GILBERT thought the amount of money proposed to be paid to Prof. 
Kennedy was amazing. He had worked it out and found the amount would 
be something like £50,000. He did not himself believe that Prof. Kennedy 
would be able to construct the tramways at the cost he had laid down, 
and if he could not the Council would have to pay the difference both for 
the construction and as to the commission to Prof. Kennedy. Prof. Kennedy 
had never constructed any tramways in England, although he might have 
done so on the Continent. He was purely and simply an electrical expert, 
but being an authority on electricity and constructing a tramway were 
entirely different things. He did not think they ought to place 
their tramways in the hands of a man who had never constructed a 
tramway before. Prof. Kennedy would spend their money experimenting 
on the overhead and conduit systems, and gain experience, and then would 
be able to take his experience to other Corporations and get highly paid. 
When they had got electric tramways they would have come to stay ; 
then why should they not have their own electric tramway depart- 
ment, and carry out their own works. They were going to pay Prof. 
Kennedy £30,000, but their own engineer only received £2,000 a year. 
Prof. Kennedy would simply give half of his services; He thought the 
Council should seriously consider whether they should not from the first 
start an electrical department, and carry out the work themselves. Or if 
not, they could put the work out to different firms in England who were 
well able to carry it out, and would do it at a much cheaper price. 


Mr. J. W. BENN (Chairman of Committee) said that after the criticism 
of Mr. Gilbert it would be as well to take the Council into the confidence 
of the Committee, and to explain from the beginning how they came to 
propose that arrangement to Prof. Kennedy. The undertaking involved 
the electrical construction of the tramway system of London, and before 
that was completed it would mean the expeuditure of some millions of 
money. "Therefore, the Committee decided to have the very best 
advice in the matter. The Council would agree that they were 
right first to take the advice of their own engineer. Sir Alexander Binnie, 
when asked for his opinion on the matter, said that, after ten years' experi- 
ence in the Council's service, he thought that in a case like the present, 
where the work was entirely new and of a highly technical character and 
somewhat experimental, it would be advisable to engage an engineer separate 
from its general staff, and he sud he knew no more competent electrical 
engineer than Prof. Kennedy. He also pointed out that the work would 
necessitate a large s'aff, and they knew the difficulty there would be in 
reducing the staff when the work was completed. Then with regard to 
the remuneration, it must be remembered that the scheme would involve 
an enormous amount of work, necessitating the employment of a great 
many engineers, It was intended to prepare plans for each section, and 
then the work would in each case be put out to tender on the condition that 
all the work should b» done in England (applause). The Committee were 
careful to make inquiries as to the best men, apart from the opinion of 
their own engineer. Lord Russell, who was well known as an electrical 
expert, put Prof. Kennedy forward as being at the top of his profession, 
and they were also careful to see what name would have weight with the 
Board of Trade. These tramways were really electrical railways, and Prof. 
Kennedy was joint engineer to the Waterloo and City Railway, and also 
to the Central London Railway, and with regard to tramways he had 
advised corporations like Edinburgh, Carlisle, Grimsby, Darlington and 
Ipswich. As regarded the system of payment, they were merely following 
the system adopted by the Council with regard to other matters—such as 
the architects for the asylums. He thought they had been fortunate in 
securing the services of a man like Prof. Kennedy, and he hoped, 
considering the magnitude of the work and the grave responsibility 
attaching to it, the Highways Committee, by following his advice, would 
bring the matter to a successful issue. 

Mr. BALIAN thought there should be a limit to the amount Prof. 
Kennedy could draw, and he moved that the report be referred for further 
consideration. 


Lieut.-Col. FORD seconded. 
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Mr. EMDEN said they might fairly wait till some future period, when 
they would be empowered to carry out the light railway scheme before 
entering into a serious bargain of this description. They must pay the 
market value for a man of experience. 

Mr. WESTACOTT said i£ the Light Railway Commissioners did not 
approve of the Council's scheme Prof. Kennedy would only be paid for the 
experimental work. 

Amendments having been disposed of, the Committee's recommendation 
was carried. 

The Council then considered the scheme brought forward by the High- 
ways Committee for various light railways, as given in The Electrician last 
week, p. 887. 

Mr. SHAW LEFEVRE said he must express grave doubts as to 
whether the Highways Committee were acting wisely in recom- 
mending that an application should be made to the Light Railway 
Commissioners. He believed the application would not be suc- 
cessful, because these projects were ordinary tramway, and not light 
railways in the ordinary sense of the word. They were merely exten- 
sions of the existing tramways of the Council, and, in his opinion, they 
would not come under the Light Railways Act. It was never contemplated 
that the Act would be used for the purpose of extending tramways in 
urban districts. He had obtained the advice of a well-known authority on 
the matter, and that gentleman was distinctly of opinion that the Light 
Railway Commi-sioners in granting such an order would be exceeding their 
jurisdiction. Two cases had come before the Commissioners of the same 
kind, and both had been rejected. One was the case of Taunton and the 
other the proposal of the Corporation of London to construct a light rail- 
way in connection with their cattle market at Deptford. The Railway 
Commissioners rejected that echeme for the reason that the Act gave 
compulsory powers to pass throught streets and such powers, Another 
point to be considered was that if it was held that these lines did come 
under the Light Railways Act the Council would not be in a position to 
object to any private proposal to make light railways in the county. Then 

under the Tramways Act the Council was the only authority which could 
apply to the Board of Trade for a tramway scheme, but under the Light 
Railways Act any local authority would have the power to apply to the 
Commissioners upon what was virtually a tramway scheme. Under these 
circumstances it seemed doubtful to him whether it would be wise for the 
Council to forego the advantage they had under the Tramway Act. He 
thought it would be better to defer the matter for further consideration. 

Mr. BENN moved the adoption of the report. 

Mr. T. W. WILLIAMS moved that the report be sent back. This 
report was the most daring proposal that had ever been submitted to the 
Council. There was no mystery about the object, for it had been openly 
avowed—it was to get over the difficulty of dealing with the local 
authorities. Whenever it suited its purpose the London County Council 
posed as the guardian of the rights and privileges of the local authorities, 
but when it did not suit its purpose the Council came forward to abrogate 
those rights. It was an underhand attempt, for the Council on these 
occasions had resolved that the Light Railways Act was not intended to 
apply to London. 

Mr. WESTACOTT said what they had to consider was whether they 
should give greater travelling facilities in London or not, All parties on 
the Council were agreed that it was right the Council should own the 
tramways of London. He thought the Council should acquire all the 
existing tramways, and that any pew tramways in London should be made 
and owned by the London County Council. The North Metropolitan 
Tramway Co. tried to get a tramway down Rosebery-avenue, but the 
Clerkenwell Vestry would not allow it on any terms. The road authorities 
in several instances had stood in the way and refused to allow tramways 
to be made, and under these circumstances the Committee were right to 
avail themselves of every opportunity to get what they wanted in some 
other way. Under the Tramwaya Act they could do nothing without the 
consent in writing of the local authority, and when the Council last year 
decided to introduce a Bill into Parliament to make tramways the local 
road authorities refused consent, and the Council was unable to introduce 
the Bill. It was not right, in the interests of London, that the Council 
should be at the whim of every road authority, and have to go to them, 
cap in hand, and be blocked in every direction. He had examined the 
Light Railways Act and found nothing in it which said that it should 
not apply to London. In making the application, he would not be sur- 
prised if they failed, but if they did fail the Council would be face to face 
with a serious difficulty. They would not be able to proceed either under 
the Light Railways Act or under the l'ramways Act. He supposed they 
would then have to try and get the law altered. 

Sir ARTHUR ARNOLD was satisfied that the only cure for the housing 
difficulty in London was to increase the means of locomotion. The case of 
Taunton and Deptford had no relation to the housing difficulty. 

Mr. BEACHCROFT eaid he had consulted Mr. Littler, Q.C., on the 
matter of the scope of the Light Railways Act, and that gentleman was of 
opinion that the Act would apply to London. It was not-for the Council 
to be the arbitrators as to whether the Light Railways Act applied to 
London, but it was their duty to bring the matter before the commissioners 
97 77 05 to decide. If they failed they must get power to revise the Act 
of F 

Sir H. POLAND pointed out that if the application succeeded they 
would have tramways working under two sets of laws, and confusion must, 
arise. 

Mr. BENN, in replying, said the Committee had found that the Light 
Railway Commissioners had sanctioned similar proposals in Bristol, and also 
in Bridlington. In those cases there was no pretence of railways, but they 
were tramways pure and simple. ‘They did not object to the local 
authorities having the right to appear before a Parliamentary Committee 
and oppose the proposals, but they did object to tbe local authorities 
having the right to veto their schemes. 


After further discussion the Committee’s recommendations were approved. 

On the further recommendation of the Highways Committee it was 
decided to inform the Finchley District Council that if the application to 
the Light Railway Commissioners by the Middlesex County County failed, 
the London County Council would consider whether it would apply for 
powera to connect Finchley with its system of light railways through a 
junction at Hornsey. 


SHOREDITCH (LONDON) ELECTRICITY AND 
DUST DESTRUCTOR ACCOUNTS. 


At a meeting of the Vestry, on Tuesday, the Lighting Committee sub- 
mitted the accounts of the electric lighting and refuse destructor works 
for the financial year ended March 25th last 

Mr. NATHAN MOSS, Chairman of the Committee, expressed the hope 
that members had availed themselves of the opportunity of studying the 
accounts. It was probable that most of the discussion would take place 
in relation to the large surplus exhibited in the accounts, but he hoped 
that that question would be left for further consideration. The electric 
lighting undertaking had been a great success. It had been said to him 
that a large surplus was shown, but that there were certain matters which 
should have been charged to the electric lighting department, whilst there 
was something which had not been charged in that manner there 
was a great deal that ought to have been credited to the undertaking. It 
was an astonishing fact to observe the enormous increase in the amount of 
electricity generated last year compared with the previous year, yet they 
would this year far exceed the results of the past year. The undertaking 
was one of the grandest they had in Shoreditch, and from the ratepayers’ 
standpoint a profit of £6,463 had been realised from the onset. Whether 
that prolit was derived from the electric light station or the dust 
destructor was a matter of little importance. 

Major WENBORN said he was satisfied with the accounts and the 
manner in which they had been prepared. He failed to understand where 
opposition could arise if the question of allocation were eliminated. 

Mr. HOWLETT asked whether it was proposed to send any return to the 
Board of Trade before au allocation of the profits had been made. 

Mr. SMITHER desired to know whether the profit of 45,465 was now in 
the bank. Hetook it that tradesmen taking stock, and imagining they had 
so much money, would rather have the money in the bank. They were. as 
it were, drowned in a pile of figures and were not fully able to grasp them. 

Mr. ERNST A. R. ADAMS, accountant to the Vestry, referred the mem- 
ber to the general balauce-sheet, which showed £4,522 as debtors whose 
accounts had since been paid, to £549 for stores on hand, and to other 
items to account for the surplus. 

Mr. H. WINKLER said they had been misled by rumours of a profit of 
£7,000 and that, if the undertaking had been in the hands of a com- 
pany, there would have been a dividend of 8 per cent. That reminded 
him of certain great financiers who manipulated accounts aud showed such 
a glorious success that poor people were suffering from such manipulations 
to the present day. The Vestry resolved that the electric light and dust 
destructor accounts should be balanced, so that the parish might know 
how matters Stood. Unfortunately that resolution only came into force 
next year. If they took the balance sheet, it showed the total net 
losa on the dust destructor amounted to £3,616, but further on it was 
stated that the net profit of the electric lighting works was £4,415. It 
they deducted the loss on the destructor from the stated profit of the 
lighting the net profit on the latter worked out at £799. If, however, 
they went further still it would be found that the total profits from the 
beginning amounted to £6.463, as stated by Mr. Moss. Let them then 
put on the other side what the destructor had cost. Those figures were not 
included in the accounts ; but they were to be found in the Vestry's annual 
reports for the past two yeara. The total losses were £8,120, and if the cited 
profit of £6,463 was deducted they had the net result, or a loss of £1,697. 
He hoped the loss would before long be turned into a profit by the better 
working of the refuse deatructor. 

Mr. ADAMS stated that the figures given were a correct statement of 
the combined undertaking, including the public lighting account. 

Mr. H. E. KERSHAW, having replied to criticisms as to establishment 
charges, sinking fund and reserve fund, said that if they could get the 
expenditure of the refuse destructor reduced they would get more profit. 
He had prepared a balance-sheet which he thought every member would 
understand, and had also set forth a few facts which could not possibly be 
mentioned in the returns. He agreed that £6.463 was an inflated protit, 
although he distiuctly denied that they had made a loss of £1,617. 
From the published accounts there appeared to be a loss of £3,616 on the 
refuse destructor, and he wanted them to add to that loss £1,575, cost of 
the coal used by the electric light station. If those two amounts were put 
together they would ascertain exactly the cost of raising steam for the 
various purposes for which it was used. It would be seen that £3,215 was 
the sum properly chargeable to the electric lighting account for steam, 
that sum being arrived at on the basis of 1d. per unit sold. Next there 
was the sum of £536, which he had allocated as an equitable amount to be 
charged to the baths for steam supplied, and £100 to the library. Another 
matter was that the scavenging department was saving ls. per ton upon 
the od cost against the present cost of burning at 2s. per ton, the 
economy being about £1,130. If those items were added together 
it would be found that the profit upou the refuse destructor 
amounted to £10. after deducting the total of £4,981 from that of £3.921. 
As to the expenditure on electric lighting, these were given as 8.953. to 
which should be added £3,215 for steam supplied, a total of £12,253. 
The income from the sale of electricity amounted to £16,416, and adding 
£1,375 for coal, that made a total of £17,792. If they deducted the 
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expenditure from the receipts there was a gross profit of £5,538, this being 
reduced to a net profit of £2,476 by providing £2,146 and £915 for 
interest on loans and repayment of capital. That wasan absolutely correct 
trading account of the joint undertaking. and how any business man would 
instruct his accountant to get out his trading account. 

Mr. ADAMS dealt with the comparative figures submitted by Mr. 
Kershaw, and described them as a statement "on paper." The facts 
which he had been asked to corroborate and which he had confirmed were 
taken from the printed accounts. 

Mr. G. W. HOWLETT said as to there being a loss on the refuse 
destructor he emphatically declared that to be the whole source of profit 
of the combined undertaking. If they considered the number of units sold 
it would be found that the cost had only been 0°32d. per unit, against one 
penny in the case of other London undert:kings, and more than thrce- 
fourths of the steam and units produced had been obtained from the 
destructor. It was absurd to place in the Board of Trade return the 
sum of £1,575 for coal used if they lost £3,616 on the destructor, and he. 
therefore, moved that the proposed return'to the Board of Trade should 
be referred back in order that a fair allocation might be made for steam 
supplied and for stokers' wagea. 

Mr. A. C. HODDER seconded and said. if they passed the accounts it 
would be necessary to pay income tax, at 8d. in the E, on the alleged profit. 

The acting CHAIRMAN aaid an allocation of the profits had been made 
by responsible officers, It was also understood that the income tax 
commissioners had sent officials to make an investigation of the works. 

The amendment was withdrawn. 

Mr. N. MOSS said, as he anticipated, the discussion had been in reference 
to the allocation of the surplus. Mr. Kershaw had drawn attention to the 
fact that the refuse was being burned at 1s. per ton less than the actual cost 
of barging, but he found that instead of that gentleman’s figures being 
correct, £2,100 should be credited to the destructor on that account. 
He was convinced that Mr. Winkler's figures were entirely fallacious. 
Exaggerations had no doubt been made in the past, but that was no 
reason why the undertaking should be made to suffer. He suggested 
that the combined works should in future be the means of assisting the 
rates. 

The motion for the adoption of the accounts was unanimous ly adopted 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury-court, Flect- 


treet, London :— 
NOW READY. 

“The Electrician" Electrical Tradas’ Directory and Hand 
book for 1899.—The Second Edition of the ** Big Blue Book”’ for 
1899 is now ready. The volume contains the large Sheet Tables 
of Electricity Supply Stations and Electric Railways and Tramways. 
The price of the Directory and Handbook remains the same—10s., 
post free 10s. 9d.; abroad, post free, 12s. (United States 13s. 6d.) 


TENDERS INVITED. 


The Hoylake and West Kirby District Council invite tenders for 
the supply, delivery and erection of—(1) Lancashire boilers, super- 
heatera and Green economiser ; (2) quick-revolution steam engines, 
alternators, motor alternator, feed pumps, piping, tanks, crane, 
wiring electricity supply works, &c. ; (3) high and low-tension switch- 
boards and connections; (4) secondary batteries and accessories ; 
(5) transformers and accessories; and (6) high and low.tension 
mains, &c. An advertisement contains additional information, and 
specifications, &c., can be obtained from the consulting engineer (Mr. 
Thomas L. Miller), 7, Tower-buildings, N. Water-street, Liverpool. 
Tenders (addressed Chairman of Electric Lighting committee) must 
be delivered at the office of the clerk (Mr. Roderick Williams), Town 
Hall, Hoylake, not later than noon on Wednesday, Nov. 15. 


The Morecambe District Council reyuire—(a) boiler, (P) steam 
dynamos, (c) switchboard, (d) transformers, (e) mains, (f) pumps and 
condensers, and (9) storage batteries in connection with their electric 
lighting extension scheme. An advertisement contains further 
particulars and specifications, &c., can be obtained from the electrical 
engineer (Mr. C. F. Parkinson, M. I. E. E.), Wood Hill-lane, More- 
cam be. 


The Maidstone Corporation invite tenders for the supply, delivery and 
erection of (a) steam dynamos, balancers and boosters, (^) boilers and 
economiser, (c) surface condenser and feed pumps, (d) main switch- 
board and instruments, (c) storage battery, (f) travelling crane, 
(g) underground mains, (A) are lamps and posts, (7) electricity meters. 
Further particulars are given in an advertisement, and specifications, 
&c., can be obtained on and after the 24th inst. from the engineers 
(Messrs. Stevens and Barker), St. Peter-street, Maidstone. Tenders 


are to be delivered at the offices of the town clerk (Mr. Herbert 
Monckton), on or before Monday, Nov. 6. 


The Middlesbrough Electric Lighting committee invite tenders for 
condensing plant aud pipework, further particulars of which are 
given in an advertisement, Specifications, &c., may be obtained at 
the offices of the consulting engineer (Mr. Robert Hammond), 64, 
Victoria-street, London, S. W., after 27th inst. Tendera must be 
delivered at the offices of the town clerk (Mr. George Bainbridge), 
Municipal Buildings, Middlesbrough, not later than 4 p.m., Nov. 22. 

The Llandudno District Council invite tenders for the supply and 
delivery of three 150 kilowatt high-speed engines and dvnamos, and 
motor and boosters. Specifications, Le., may be obtained from the 
consulting engineers (Messrs, Preece and Cardew), 13, Queen. Anne's 
Gate, London, S. W., aud tenders must be sent to the clerk (Mr. A. 
Conolly), Council Offices, Llandudno, not later than noon, 6th Nov. 
An advertisement contains further particulars. 

The Vestry of St. Pancras (London) announce in an advertisement 
that they are prepared to receive offers for temporary generating 
plant at their Bets Park electricity supply station. Particulars 
from the vestry clerk (Mr. C. H. F. Barrett), Vestry Hall, Paneras- 
road, London, N.W. 

The Guardians of the Croydon Union invite tendera for electric 
light wiring and fitting work for their workhouse, infirmary and 
union oflices. The specifications, &c., can be obtained of Mr. A. W. 
Sclatter, 182, Oxford street, London, W., on and after 26th inst., 
and tenders must be sent to the Croydon Union Offices, Mayday- 
road, Thornton Heath, Surrey, before 5 p.m., on Monday, Nov. 13. 
Mr. Harry List is clerk to the Guardians. An advertisement gives 
further particulars. 


The Electricity department of the Glasgow Corporation invite 
offers for ten miles of 2in. cast-iron pipes, to be delivered at the rate 
of one mile per week, commencing one month after acceptance. An 
advertisement contains further particulars, and tenders must be 
ledged with the town clerk (Sir J. D. Marwick), City-chambera, 
Glasgow, on or before Nov. 20. 

The Glasgow Corporation also invite tenders for the supply and 
erection of two 800 H.P. compound vertical auxiliary engines for 
their new power station at- Port Dundas. Tenders to the town clerk 
(Sir J. D. Marwick) by 5 p.m. on Nov. 14. 


The Vestry of St. Mary, Islington (London), invite tenders for a 
secondary battery of 60 cells of a capacity of 1,000 ampere hours. 
Tenders by noon of 25th inst. to Mr. A. Gay, Electricity Depart- 
ment, 50, Eden-grove, Holloway, N. 

The Wrecham Town Council invite tenders for the supply and 
erection of (a) boilers, economiser, fittings, &c. ; (b) steam dynainos, 
condensers, pumps, steam and exhaust pipes, &c. ; (c) switchboards, 
&c. ; (d) underground mains, lamp poa &c. ; (e) accumnlators; 
(f) meters; (g) cranes, &c.; (h) buildings. Tenders to the town 
clerk (Mr. Thomas Bury), Town Hall, Wrexham, before 3 p.m. of 
Nov. 8. 

The Wigan Corporation invite tenders for the supply, delivery 
and erection of feeders, mains and telephone cables, water-tube 
boilers with superheaters, stoneware conduits, steam dynamos, 
booster, motor balances, &c., storage battery, inspection boxes, copper 
and brass castings, &c. Tenders to town clerk by Oct. 25. 

Tenders are invited for the electric lighting of the offices of the 
middle ward of the county of Lanark. Tenders to Mr. A. Cullen, 
architect, Brandon-chambers, Hamilton, N.B. 

The Birkenhead Corporation invite tenders for 13 single-deck and 
31 double-deck electric motor cars. Tenders by 4 p.m., Nov. 14. 

The Birkenhead Corporation also require tenders for boilers, 
economisers and mechanical stokers, steam dynamos and booster and 
storave batteries. 

Tae Salford Corporation require cast-steel bonds and crossings for 
their tramways, Tenders by 24th inst. 

The Oldham Corporation invite tenders for crucible cast-steel 
bonds, crossing blocks, drain rails, &c. Tenders by 25th inst. 


Tenders are invited by the Darwen Corporation for poles and over- 
head electrical equipment, cables, &c., for the electric tramways. 
Tenders by 27th inst. 

Tenders are invited until Nov. 7 for a concession for the construc- 
tion and working of electric tramways in Cadiz (Spain). Particulars 
from the Ministero de Fomento, Madrid. 


TENDERS RECEIVED AND ACCEPTED. 

The Farnworth (near Bolton) District Council have accepted tlre 
tender of Messrs. G. H. Hill and Co., Manchester, for bonding the 
existing rails and the overhead equipment of one mile of tramway. 

The Paisley Council have, on the recommendation of their Electric 
committee, purchased an Adamson-Ferranti steam alternator at 
£10,500. 

The Lathom and Burscough Council have accepted the tender of 
Messrs. Maund and Seed for supplying electric indieitors at their 
pumping station at £96. 105. 
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The Hackney (London) Vestry have considered the report of their 
consulting engineer (Mr. Robert Hammond) on the tenders received 
for the generating plant required for their electricity works. The 
following is a list ofthe tenders received :— 


Name of firm. Engine. Dynamo. Amount 
J. H. Holmes & Co. (accepted)... 2 Belliss and Holmes £22,735 
2 Willans 

Westinghouse Electric Co. ...... Musgrave ...... Ditto 41,086 
END = due Willans . . Ditto 25,092 

PEG... ua Belliss . . Westinghouse... 24,729 

British Schuckert Elec. Co. ...... Musgrave ...... Schuckert ...... 36,272 
DEMO O — ue Willans ......... Ditto 21,324 

Ditto »„%.C . Ditto 20,200 

Dió: i nde We Ditto 19,552 

FF ————uu 3 Ditto 18,409 

Read Holliday and Sons ......... Victor Coates Readl- Holliday... 31,445 
D Sin Ditto 24,000 

Thos. Metcalfe (Limited) ......... Metcalfe Schuckert ...... 50,764 
e pé esa LOL iEn eds Universal ...... Brush ....... eee 59 
P. R. Jackson and Co — Jackson.... 26,595 
Electric Construction C. Willans ......... IK Q0. unas 25,367 
Dio  . jue . Ditto 24,520 

DO . 3wÓà Jue Bell 45 Ditto 24,268 

Johnson and Phillips ............ Allen: an: . 25,090 
D. Bruce Peebles and Co. ...... Willans ......... le 22,907 
Ditton.  — is Belliss i.e Ditto 22,870 

Dick, Kerr and: Cà, cernens Willans . . Elec.Equp.Synd. 21,408 
W. H. Allen, Son and Co All aso Schuckert ...... *19,616 
r Yates & Thom — 19,470 


Easton, Anderson ard Goolden.. E. A. and G.... E. A. and G. 
* Conditions of specification not accepted by tenderer. 
The following tenders have been received by the Ilfracombe 
Distriet Council for the supply of plant for the proposed electricity 
works. Particulars of the Council's requirements were given in our 
issue of Aug. 25 last :— 


Boilers, Economiser Feed Pumps, dc. 


Haythorn and Stuart ......... £3,290 | B. R. Rowland and Co. 
Stirling Boiler Coo 2,674 (Morrin Climax) £1,797 
Babcock and Wilcox ......... ,243 
Steam dynamos, condensers, pumps, &. 
Electric Construction Co TAM (Belliss Engines) £6,451 
P/ / (Willans) 6,248 
Mather and Punt vsisisicisiassestsqevasecdactesveveticonte (Belliss) 6,331 
oo bnd EAR REOS A ri RR (Willans) 5,981 
Willans and Robinson RARE (own) 5,887 
Read, Holliday and Co. ....... WT eee MA RUM AF: (Belliss) 5,877 
Ditto eie (Willans) 5,643 
British Thomson Houston Ce. ..0.cisecssveecdecacsess (Belliss) 5,745 
Ditto „„ Sere PO ee nt (Willans) 5,461 
British Schuckert Electrical Co 64 5,696 
Brush Company ......... n 5 (Universal) 5,449 
India Rubber Co. e eee F 5,414 
, end eesttsa esas ROI Eon do vinis: (own) 5,338 
0 ͤ; » 2d cnet SERE VAR rV thar denne: Willans) 4,960 
DIM. ^ e (Alley and Maclellan) 4.762 
DEMO 4 ascecnextudtiMevidisk ea dde a AMA (Reavell) 4,492 
, iei ert Peta sio E36 (Willans) 4,880 
FCC GARE dn Aue SEVA aia (Peache). 4,620 
oo Nc (Allen) 4,550 
Genérnl Elscltio OU. 4: cis siciessesececcakcesasosdses (Willans) 4,864 
Dire e s 88 (Alley and Maclellan) 4,652 
r SS RN (own turbine) 4,607 
% vl (own) 4,593 
Switchboard. 
Electric Construction Co....... £925 | Bertram Thomas VE £518 
British Thomson Houston Co, 818 | Crompton and Co 555 
General Electric Co. ............ 779 | Cowans (Limited) ............... 525 
Jexmes Wille: 1... ee ikha 674 | Veritys (Limited) ............... 501 
Thos, Parker (Limited) 671 | P. C. Middleton and Co. ...... 478 
Edison and Swan Co. 625 
Underground Mains, Arc Lamps, Posts, d'e. 
British Inaulated Wire Co.., £3,323 | St. Helen's Cable Co. ..... ... £3,010 
W. T. Glover and Co.... ..... 6,282 | Callender Co. .. ........... . 2.781 
Western Electric Co. ......... 3,013 
Accumulators. Battery. Maintenance, 
ee, . „ £45 
Tudor Accumulator Oj ieiccccidsveasides 88 8607 HOD. ues 75 
Di s BOG tery Co, «is ouxeveivtorceiovEO ENSS 917 ...... — 
// ͤ—¹ũiw eiaei .. 40 
Chloride Electrical Storage Syndicate. . 695. 46 ó5 
RES. CHOW: + cosh A Ria E CORE En pA RN —. 1 56 
Hart Accumulator Go, sasssa 023040 rrr eee DBA- syisa 28 
Crane. 
Higginbottom and Mannock... £175 | J. Spencer and Co. . £140 
R. Roger and Co (corripi 147 | Carrick and Ritchie . 135 


The East Ham District Council have accepted the tender of 
Messrs. Dick, Kerr and Co., for the supply of combined electric 
lighting and traction plant, pied engines, generators, over- 

line equipment, motor cars, switch oii, arc lamps, and also for 
the supply of 820 tons of steel girder tramway rails (901b. n ard), 
together with fish plates, bolts, tie bars, &c. The tender of Babcock 


——————————————————— —M————————————————————— a 


and Wilcox has been accepted for the supply of watertube boilers, 
feed pumps, piping, condensers, cooling tower, tank and purifier, 
The contract for the electric lighting cables has beea given to the 
Callender Co, 

The Glasgow Tramway committee recommend the acceptance of 
the tender of the Riter-Conley Manufacturing Co., Pittsburg 
(U.S. A.), for the supply of the steel work required for the new Port 
Dundas power station at about £25,000. Various British firms also 
tendered, the amounts ranging from £32,484 to £55,085. The 
tender of the Clayton Engineering Co. has been accepted for the 
supply of two 50-ton electric cranes at £4,260, and for one 30-ton 
crane at £1,350. 

The Glasgow Tramways committee have also decided to 
recommend the acceptance of the tender of the National Conduit 
and Cable Co. (Limited), New York, and College-hill, London, E.C., 
to supply the requisite cables for the extension of the electric tram- 
ways in the city, at £150,000. The following further tenders are 
also recommended for acceptance :— 


McCallum and Hope Iron stairs for the Port Dundas station £143 3 8 
Mechan and Son—Switchboard galleries 8 800 0 0 
Hayward Bros. and Eckstein—Floorlights for switchboard 

Curt. «pic cov . Sckbaapeesiduastageaavaedes 610 16 8 
Babcock and Wilcox—Four water tube boilers for Pollock- 

M: Pol ̃ↄ¶)Ä—— udi sien ˙ òVQA3 e dena xb aar ctn ys ody à 0 0 
Duncan Stewart and Co.—Two wagon hoists with mild steel 

chains for Pollockshaws-road station ................. eese 998 10 0 


The Birkenhead Corporation have accepted the following tendera 

for the supply of additional electric lighting plant :— 
Edison and Swan Co., boosters and switchboard. 
E. P. S. Co., storage batteries. 
Callender Co., supplying and laying cables. 

The Bradford Corporation have decided, on the recommendation 
of their Tramways committee, to accept the tender of Messrs. V. 
Demerbe and Co. for the supply of tramway rails. 

The Stirling Police Commissioners have accepted the tender of 
Messrs. S. Z. de Ferranti (Limited) for the supply of 30 5-ampere 
and 20 10-ampere electricity meters. 


The contract for the electric lighting of the new harbour at 
Constantza, Roumania, has been let to the Allgemeine Elektricitäts 
Gesellschaft, Berlin, at £157,000. 


APPOINTMENTS VACANT AND FILLED. 


The Stockton-on-Tees Gas and Electric Lighting committee require 
a resident electrical engineer to take charge of their electricity depart- 
ment. Salary £250 per annum. An advertisement contains further 
racer and applications must be sent to the town clerk (Mr. 
. B. Dodds) on or before 24th inst. 


The Waketield City Council invite applications for the position of 
city electrical engineer. An advertisement gives further particulars, 
and applications must be sent to the town clerk (Mr. Chas. Jas. 
Hudson), Town Hall, Wakefield, by noon of 26th inst. 


The Manchester Tramways committee require a competent electrical 
engineer to assist the city electrical engineer in the erection of over- 
head Pig: gai for the Corporation tramways. An advertisement 
gives further particulars, and applications must be sent (addressed 
* Chairman, Tramways committee”) to the town clerk (Mr. Wm. 
Henry Talbot), Town Hall, Manchester, on or before 30th inst. 


The Manchester Electricity committee require the services of three 
assistant engineers (steam and mechanical assistants, and a mains 
engineer) An advertisement contains additional information, and 
further particulars can be obtained from the city electrical engineer 
(Mr. C. H. Wordingham), Dickinson-street, Manchester. Applica- 
tions (addressed Chairman, Electricity committee, Town Hall, 
Manchester) by Nov. 1. 

The Hastings Corporation require an assistant electrical engineer. 
An advertisement contains further particulars, and applications must 
be sent to the borough electrical engineer (Mr. Leonard Andrews), 
Earl.street works, Hastings. 

The Coventry Corporation require an assistant engineer for their 
electricity works. An advertisement contains further particulars 
and applications must be sent to the manager, Mr. Gilbert S. Ram. 


The Hull Electrie Lighting committee have a vacancy for an 
improver at the electricity works for a period of two years. Further 
information may be obtained from the city electrical engineer (Mr. 
A. S. Barnard). Application by 24th inst. See advertisement. 


A meter inspector is required at the Lancaster electricity works, 
Application to the borough electrical engineer (Mr. W. A. Fraser). 
See advertisement. 


Mr. William Ryle Wright, electrical engineer to the Burnley 
Corporation, has been appointed borough electrical engineer at 
Bootle, at a salary of £300, increasing to £400 per annum. 

The Portsmouth Corporation have appointed Mr. H. Bousfield, 
draughtsman, to assist in the preparation of plans, &c.,in connection 
with their electric tramway scheme. i 


Digitized by Google 


THE ELECTRICIAN, OCTOBER 20, 1899. 


927 


Mr. J. K. Bock, who has been acting as chief electrical engineer at 
West Ham since the resignation of Mr. J. J. Steinitz, has now been 
appointed permanently to that position at a salary of £450, rising by 
annual increments of £25, to £500 per annum. 


Mr. C. W. G. Little, lately with the British Thomson-Houston 
Co., has been engaged by the Bolton Corporation as assistant engineer 
in connection with the construction of electric tramways, at £200 
per annum. 


Mr. S. Rosenbaum, B.Sc., has been appointed assistant demon- 
strator and lecture assistant in the electrical engineering department 
of the City and Guilds of London Institute, Exhibition-road, S.W. 


BUSINESS NOTICES. 


An advertisement elsewhere announces that the Simplex Steel 
Conduit Co. (Limited), of Coventry-street, Birmingham, are keeping 
a register of wiremen and foremen wiremen, who have experience 
with the Simplex Company's system, and wiremen are invited to 
enter their names in this register. The company will provide 
contractors with experienced men from this list. 


The Wireless Telegraph and Signal Co. notify in an advertise- 
ment that proceedings will be taken against all persons infringing in 
any way the Marconi patents, which are the property of the company. 


Mr. Archibald Campbell, 28, Gray's Inn-road, London, W.C., who 
has been appointed agent for Messrs. G. B. Unsworth and Sons (Ltd.), 
cable makera, of Derby, informs us that he holds stocks of cables, 
flexibles, &c. 

The Phodyne Electrical Co. (Limited), which has been formed to 
carry on business as electrical contractors, has taken offices at 66, 
Victoria-street, Westminster, London, S. W. Mr. J. C. M. Stanton, 
M I.E.E., is managing director. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


William Phillips Mendham, electrical engineer, trading as Mend- 
ham and Co., 1 and 2, Quay Head, Bristol, has executed a deed of 
assignment upon trust, certain creditors for £1,100 postponing their 
claims until other creditors have received 20s. in the £. Mr. E. T. 
Collins, 39, Broad-street, Bristol, is trustee. Liabilities are returned 
at £5,019. 5s. 2d. ; assets £1,315. 14s. 6d. The principal trade 
creditors are: 


Od; To PMBUS taian £1,267 | Smith and Sons. £22 
. o E 231114, C. Duell and Co. picia 20 
London Electric Wire Co. ...... 116 | Price, Sons and Co. ......... eee 18 
Ernest Scott and Mountain .. 107 W. T. Henley's Teleg. Works Co. 17 
International Electric Co. ...... 89 | Siemens Bros. and Co | AT 
Edison and Swan Co............. 84 | Couper and Sons 16 
Johnson, Benjamin and Co... 68 Davis and Timmins ..............- 14 
o 48 Midland Electric Wire Co. ...... 13 
General Electric Co. ............ r vitri mre 10 
Crystal Electric Lamp and Sheppard, Allerton and Madeley 10 

Bose and. Bird ii seeds 26 | Leadbeater and Scott ............ 10 


The liquidator of the Faraday Electrical Engineering Co., 
Limited (Mr. J. C. Bowes, 203, West George-street, Glasgow), has 
declared a first dividend at the rate of 108. in the £. It is announced 
that the liquidator anticipates that creditors’ claims will be paid in 
full. It appears that the progress of this liquidation is regulated by 
that of Pattison's, Limited (the great Scotch whiskey failure). 


William Upton, electrician, 13, Bridge-street, Banbury, has been 
adjudicated bankrupt. The first meeting of creditors will take place 
to-day (Oct. 20) at 1, St. Aldates-street, Oxford, and the public 
examination on 25th inst. at the Town Hall, Banbury. 

F. G. W. J. Adams, electrical engineer, lately trading in partner- 
ship with C. M. Downie, as Downie and Adams, at 24, Newman- 
street, London, W., but whose present address the petitioning 
creditors are unable to ascertain, has been adjudicated bankrupt. 

James Stewart Edwards, electrical engineer, Moorgate court, 
London, E.C., has been adjudicated bankrupt. 

In the bankruptcy of S. F. S. Pilling, electrician, 125, Halliwell- 
road, Bolton, the first meeting of creditors will take place on Oct. 20, 
at 16, Wood-street, and the public examination on Nov. 7, at the 
Court House, Bolton, 

In the matter of a deed of assignment of Feb. 7, 1898, by Howard 
Swan, of Howard House, Arundel-street, London, W.C., notice is 
given that the trustee will, on Oct. 31, or soon after that date, pay 
a dividend to those creditors whose debts have been admitted. 
Particulars of debts must be sent in before 31st inst. to Mr. H. 
Wingfield, 64, Cannon-street, London, E.C. 

The public examination of Benjamin Wild and John Henry 
Clarke, electrical and general engineers (trading as Wild, Rothwell 
and Co.), Atlas Works, Southport, took place at Liverpool last week. 
The examination was closed. 

Claims against the Prism Globe Syndicate (Ltd.) are to be sent to 
the liquidator (Mr. J. H. Bardsley), 60, King-street, Manchester. 
The Syndicate has gone into voluntary liquidation for re-construction 
purposes. 


Sale by Tender.—There is advertised on another page for sale, by 
tender in one or in separate lots, a large quantity of nearly new high- 
class machine tools and loose ram at the Nelson Cycle Works, 
Beeston, Notts., on Nov. 2. Full particulars and tender forms can 
be had of Messrs. McKenna and Co, 17 and 18, Basinghall street, 
j- d Messrs. Ogden, Palmer and Langton, 6a, Austin-friars, E.C., 

ondon. 


Sales by Auction.—At the Grand Hotel, Birmingham, on Oct. 26 
at 7 p m., Mr. H. Hendriks will sell by auction freehold properties 
known as the Kingston Metal Works, Adderley-street, Birmingham, 
and on Nov. 3, upon the premises of the Adderley-street works, 
Mr. Hendriks will dispose of the fixed and loose plant and machinery 
at 11 am. Particulars and catalogues can be obtained from the 
auctioneer's offices, 43, Waterloo-street, Birmingham, and 9, Craig's- 
court, Charing Cross, London, S. W. The sales are in connection 
with the realisation of the estate of E. Terah Hooley. 


Plant for Sale.— The London School Board invite offers for the 
purchase of two 35-kilowatt dynamos (coupled direct to two Parson 
steam turbines), with circulating oil pumps, spare armature, &c. An 
advertisement contains further particulars, and the plant could be 
inspected between 10 a m. and I p.m. on the 23rd, 24th aud 27th 
inst. Offers must be in by noon of Monday, 30th inst. 


Factory for Sale.—In an advertisement elsewhere it is announced 
that a leasehold factorv, suitable for electric or light engineering 
works, motor-car factory, &c., is for sale. The plant comprises 
automatic and PAS lathes, milling, drilling and profiling machines, 
a Dowson gas plant, three gas engines, &c., and is in first-class order. 


Portable Motors and Drilling Machines.— The Electrical Co., 
122-124, Charing Cross-road, London, W.C., have issued an illus- 
trated pamphlet and price list of electrically-driven portable drilling 
machines and electric motors. The company point out that during 


the past few years driving machines and tools by electricity has been 
attended with great success, and this has led the firm to give special 
attention to this branch of electrical industry. We illustrate a port- 
able direct-current motor of the enclosed tvpe, which is protected 
from dust and rain by a cast-iron case. As will be seen the lid can be 
opened to enable adjustment and change of brushes and the inspection 
of the bearings. There are mounted on the case, as shown, a starting 
resistance, à drum to wind up the connection cable, with contact, 
and a small tool box. To obtain an economical variation of speed a 
double cogwheel reduction gear is used. From this gear the power 
is transmitted by a coupling to the intermediate spindle at a speed 
of 210 or 450 revolutions per minute. The coupling is easily cut in 
or out of gear by a hand lever, which, in its central position, stop: 
the motor, while, by shifting the lever to the left or right, as plainly 
indicated on the face, the motor is made to run with either a quick 
or slow speed as required. 


X-ray Apparatus.— Messrs. Muirhead and Co., Princes-mews, 
Great George-street, London, S.W., have just issued a new catalogue 
of apparatus for the precise localisation of foreign bodies by means 
of X-rays. The practical utility of X-rays is becoming more generally 
recognised by thé medical profession, and it is stated that sets of 
this apparatus have been supplied to several of the principal hospitals 
and to the War Office. "The illustrations given in the catalogue are 
m stereoscopic photographs and a stereoscope is sent out with the 
ist. 

„Wireless Apparatus.—Me:srs. D. H. Bonnella and Son, of 
58 and 60, Mortimer-street, London, W., have on show and for sale 
complete working model sets of wireless telegraph apparatus, from 
£9 to £14. A circular, setting out instructions for use and giving 
other particulars, can be obtained on application. 


Electrical Measuring Instruments.—A handy pocket list is to 


! hand of electrical instruments of precision and switchboard volt- 
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meters and ammeters, munufactured by the Whitney Electrical 
Instrument Co., of Penacook, N.H , U.S.A., for which company’s 
manufactures the Stewart Electrical Syndicate are the agents in this 
country. 


Award.—The Willesden Paper and Canvas Works of Willesden 
Junction, London, have secured a diploma (conferring a silver medal 
and jewel) for their exhibit in the West Australia section of the 
Greater Britain Exhibition, Earl's Court, London, 1899. 


Factory Lighting.—A complete electric lighting and driving 
plant is being put down at Messrs. Ogden’s extensive tobacco factory 
at Liverpool. The generating plant is equal to 360 I. P., with 
300 n.r. in motors, switchboard and booster. Messrs. Sloan and 
Lloyd-Barnes are the consulting engineers. 


Fire.— Misleading accounts having appeared in the daily Press in 
regard to the fire which recently occurred at the works of the W. T. 
Henley’s Telegraph Works Co. on Friday last, we have been requested 
to state that the fire was of so trivial a nature as to cause no incon- 
venience or interruption to any portion of the company’s business. 
The public fire engines were not even required. 


Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including eee instruments or 
machines, which are not separately specified) from Oct. 11 to Oct. 17, 
with the ports of destination :— 

Africa — Cape Town, £334,022 (including £334,000 telegraph cable); 
Durban, £227 (including £189 telegraph material). Argentina— Buenos 
Ayres, £595; Rosario, £858. Australasia — Brisbane, £200 (telegraph 
material) ; Christchurch, £27; Fremantle, £62 (telegraph material) ; 
Lyttelton, £24 ; Melbourne, £78 ; Otago, £85 ;Sydney, £934 ; Townsville, 
£575 (telegraph material); Wellington, £128. Bel ium Brussels, £300 (tele- 
graph material); Ostend, £28. Bra:il—Rio Janeiro, £64. Canada —Mon- 
treal, £15. China—Shanghai, £7. France— Boulogne, £63. Germany—Ham- 
burg, £250 (telegraph material). //uland — Amsterdam, £60. Hong Kong 
£14. Jndia—Caleutta, £233. Japan—Kobe, £856: Yokohama, £780. 
Multa —£20. Russia—Vladivostock, £51. Total £340,335, against £15,821 
in the corresponding week last year (Oct. 12 to Oct. 18). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Acceleration of Electric Construction Works. At a meeting 
on Monday, of the Holborn (London) Board of Works, Mr. J. 
Trenner urged that a condition should be imposed upon companies 
engaged in the laving of mains in the district to proceed with these 
operations by night as well as by day, so as to minimise the inconve- 
nience to frontagers and those using the footpaths. The chairman (Mr. 
G. Phillips, J.P.) said the companies were acting under Parliamentary 
powers, and the Vestry had no control over their actions. The surveyor 
(Mr. L. H. ISuies) suggested that the companies should be invited to 
adopt Mr. Trenner’s Suggestion. The electric lighting companies who 
had powers in their district had been continuously at work for some 
time and, just as they were finishing, the Postmaster-General noti- 
fied his intention of again taking up the pathways to lay down tele- 
phone lines. This pointed, he urged, to the absolute necessity of local 
authorities obtaining powers to control these operations. The 
manner in which these were conducted at present was a scandal to 
the science of engineering. Mr. Podezus trusted that, in any future 
powers sought in regard to electric lighting or similar works, an effort 
would be made to procure the insertiou of a clause making it compul- 
sory that these works should continue at least 16 hours per day. The 
matter was referred to the Works committee for report, with a view 
to ascertaining the exact powers of the Board under the Acta. 


Ashton-under-Lyne. — The Corporation have refused to entertain 
the question of a joint electric lighting and traction scheme for 
Ashton-under-Lyne, Stalybridge and Dukinfield, as they do not 
wish to dispose ot their electricity works, but the Council are 
prepared to discuss with the Stalybridge and Dukintield authorities 
u scheme for the construction of electric tramways in the three 
districts, 


Ayr.—The Police Commissioners have entered into an arrange- 
ment with the National Electric Wiring Co. to wire premises on the 
" easy payment” system. 

According to the report of the borough electrical engineer (Mr. 
Arthur J. Fuller) there were 317 customers of the electricity depart- 
ment on Sept. 30, and the lamps connected were equivalent to 
13,473 8c. p. 

Barmouth.— An electrical engineer is to be engaged by the 
Council to report upon the electric lighting question. 


Basingstoke.—The Council have decided to proceed with their 
application for a provisional electric lighting order. 


Bath. An inquiry was held here last week into the application 
of the Corporation to borrow £26,000 for electric lighting extensions. 
The town clerk (Mr. R. A. Moger) supported the application, and 
gave a summary of the progress of the works aince the purchase of 
the undertaking in 1895. The Corporation soon found additions 


were necessary, and applied first for £44,000, also asking for £13,000 
for extending the mains, Of these two sums only £44,575 was 
sanctioned, the amount for mains being refused until the Council 
had decided exactly in what streets they desired to lay mains. 
Particulars were duly submitted, and £5,800 was granted. In 
June, 1897, they borrowed another £3,750, The total loans to date 
amounted to £55,275. There were still some extensions of mains 
included in the first application for £13,000 outstanding, and the 
committee now asked for £8,245 on that account. They had com- 
pleted the works under the contracts previously entered into, and 
found, as they went along, there were additional works which had 
to be carried out, and upon the completion of the works they found 
they had exceeded the amount of the contracts by £7,395. They 
asked for £2,500 for a low-tension network. A portion of the low- 
tension scheme prepared by Mr. R. Hammond had been carried out. a- d 
they now wished to complete it and to make certain extensions of the 
original scheme. For the further equipment of the works they required 
£5,859,and they proposed to ask fur £2,000 for trucks and a coal chute. 
The consulting engineer (Mr. R. Hammond) gave technical details 
of the extensions proposed and of the extra expenditure that had been 
incurred, one being a bonus of £754 earned by the contractors on 
the new engines in consideration of their fulfilling stringent steam 
tests. Much of the expenditure had been due to the difficulties of the 
site. The foundations for the heavy machines were difficult to make, 
and the river wall and the liability to flooding also involved large 
outlay. Under the heading of extensions they had already expanded 
46,427. They had immensely increased the capacity of their works 
by laying down the new plant, and were thereby enabled to take on 
a large number of new consumers. Evidence was also given by the 
borough electrical engineer (Mr. G. F. Metzger) There was no 
opposition. 


Belfast.—At a meetinz of the Electric committee the city electrical 
engineer (Mr. Victor A. H. McCowen) submitted his report, which 
showed that the work was going on satisfactorily. IIe also submitted 
a summary of the electric light rental for the quarter ended Sept. 30, 
which showed the highly satisfactory increase of 73 per cent. in units 
sold and in revenue of 614 per cent. over the corresponding period of 
last year. The return of the units sold for the past nine months 
showed a very satisfactory increase. A number ot applications for 
current were submitted and dealt with. 

An arrangement has been enterel into by the Corporation with the 
National Electric Wiring Co. for wiring premises in the district on 
the“ easy payment“ system. 


Bootle.— The Council have decided to take over the electricity 
undertaking from tlie contractors (Messrs. Thos. Parker, Ltd.) as 
from 20th inst. 


Bradford.— A discussion arose at the Council's meeting last 
week, on the presentation of the report of the Tramways 
committee which recommended the acceptance of the tender of 
Messra, V. Demerbe and Co., a Belgian firm, for the supply of rails 
for the proposed tram ways and light railways, The city surveyor had 
scut a communication to Messra. Demerbe and Co. asking if, in case 
they obtained the contract, they would undertake to have the 
rails male in England. A representative of the firm attended 
before the committee and stated that they were prepared to have the 
rails rolled in England, providing satisfactory arrangements could be 
made. If, however, time was of importance, it would not be feasible 
for the rolling to be done here, as neither of the English firms doing 
this work would nudertake to deliver within a reasonably short 
period, After considerable discussion the committee resolved to 
amun recommend the Council to accept Messrs. Demerbe and 
Co.'s tender. An amendment was moved by Mr. Croft, who said 
that Messrs. Demerbe had made no real effort. to get the rails manu- 
factured in England. He protested against the proposal that the 
whole of the work should be sent abroad. The Demerbe system 
had been in existence for ten or eleven vears, and all the leading 
centres in Bngland had had to consider the question of what sv-tem 
they should adopt in connection with tramway extensions of their 
own, vet not one town in England had adopted the Demerbe system. 
He contended that the svstem had not had a sufficient trial in Brad- 
ford, and to send an order to the extent of about £20,000 abroad on 
such experience as the committee possessed was unfair and unwise, 
The Leeds Steelworks Co. were willing to make the rails on any pattern 
that might be desired, but the Demerbe Company had insisted upon 
the rails being made of a kind of steel which the Leeds company did not 
manufacture. The Chairman (Ald. Cowgill) traversed Mr. Croft's 
statements that the Leeds company would not agree to the specifications 
of the city surveyor. The Demerbe Co. offered tosend 100 yards of their 
rail to the Bradford Corporation for nothing, so that they would have 
the opportunity of putting it down in any part of Bradford that they 
might choose, so as to subject it to the severest test that they could 
apply. The committee, therefore, put down the 100 yards of Demerbe 
rail, and a section of the girder rail. The Demerbe rail had been 
down for five years, and not a penny had been spent upon the setts 
on that section. On the other hand, upon the girder rail section of 
100 yards, £90 had been spent for repair of the setts, and they 
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found that four-fifths of that expense was caused by the wrong 
5 of construction in the girder rail. The joint of the 

emerbe was vastlv superior to that of the girder rail, which 
was the main difficulty with the latter rail. They could not have 
these rails laid for any length of time without tlie joints giving way. 
The fish-plates were continually working loose, and the water got 
down them. The Demerbe rail was fixed firmly on the bed of concrete, 
there being no action of the sort described in connection with the 
girder rail. From the experience that the committee had had of 
the two rails working under exactlysimilar conditions, he would 
recommend the Demerbe if it cost 30 per cent. more than the other. 
Two thousand miles of Demerbe rail had been laid on the continent, 
and there must be three or four miles of this rail to one of the 
girder rail there. Their engineering experts had all agreed that the 
Demerbe rail was 25 per cent. better than the girder rail. In the 
case of the girder rail they had to pay for a tremendous weight of 
steel for which there was no real use. In the endeavour to increase 
the stability of the rail and get over the difficulty with the 
setts they had been continually increasing the weight. The 
cost of the Demerbe rail was £320 a mile less than that of the 
other, and if it cost £500 a mile more he would prefer it. The 
Deme:be company offered to undertake to supply and lay the 
Demerbe system of rails in Bradford as quickly as the Corporation 
could possibly prepare the foundations up to 200 yards a day, and 
pay a penalty of £10 per day if they kept the Corporation workmen 
waiting. On the other hand, the Leeds Steel Co. refused by letter 
to agree to the penalty clause. The amendment was eventually 
defeated by 21 votes to 20. 

The Corporation have entered into an arrangement with the 
Farsley Council for constructing an electric tramway to Farsley. 
The Electricity committee have also been requested to proceed 
with the work of laying cables for working the proposed new 
tramways to Lidget Green and Whetley Hill, the Thornbury exten 
sions and also the light railway to Stanningley. The total receipts" 
of the electric tramways since April amount to £7,765. 7s. 11d.— 
cqual to 14:05d. per car mile. 


Cambridge.— Powers for the purchase of the existing tramways, 
‘the construction of additional lines and the electrical equipment of 
the whole system are to be applied for by the Council next session. 


Cardiff —In reference to the action commenced by the 
Electric Lighting committee against Messrs, S. Z. de Ferranti 
(Ltd.) for penalties, damages, &c., caused by delay in erecting 
machinery at the electricity works, a sub-committee has been 
appointed to watch the case, and has been empowered “to do 
such things as may be necessary in connection therewith (including 
the settlement of the matter if advised by counsel) without waiting 
for confirmation by the Corporation.” The claim, which amounts to 
£4,085, is for penalty at the rate of 1 per cent. per week for a period 
of over 23 years (the percentage being based on the purchase price, 
viz., £3,250), for damages for non-fultilment of contract, &c. 

The Electric Light committee have offered to supply current for 
lighting the Cardilf workhouse at Gd. per unit for the first hour’s 
maximum demand, and 17.1. per unit after. It is estimated that the 
annual cost of electric lighting would be £307, against £360 the 
present cost of pas lighting. 

Chester.—Statutory notice has been given by the Council of 
intention to purchase the undertaking of the local tramways company. 
The Council propose to obtain powers for extending the system, and 
for introducing lectio traction. 

Cleckheaton.—Mr. A. H. Gibbings, of Bradford, lias been 
appointed consulting engineer to prepare and report upon electric 
lighting, 

Cleethorpes.—Mr. C. S. Ves2y Brown, of Lincoln, has been 
appointed cunsulting engineer by the Council, to prepare a report on 
the advisability of establishing electricity supply. — The Electric 
Lighting committee recommend that certain thoroughfares be 
illuminated electrically, and the Great Central Railway has been 
invited to take current from the Council. 

Coventry.—The Council are recommended to include in their 
Omnibus Bill, to be promoted in the next session of Parliament, 
powers to regulate consumers’ electric light fittings, to supply fittings, 
&c., and to make a minimum charge to consumers using the Corpora- 
tion supply of electricity as a stand-by only. 

Dublin.—' The Kenilworth-square to Balls Bridge electric tramway 
line was opened for traffic last week. 

Ealing.—On the unaninious recommendation of the Electric 
Lighting committee the Council have increased the salary of the 
elecrical engineer (Mr. J. D. Knight) to £10) per annum from 
Oct. 1, rising by annual increments of £50 to £500, 

Eastbourne.—The Council have decided to apply for a provisional 
order for constructing electric tramways in the town. 

Bast Ham.—Major-Gen. H. D. Crozier, R. A., held an inquiry 
here last week into the application of the Council to borrow £41,499 
for electric lighting purposes. At the outset the inspector pointed 
out that the Local Government Board had given the Council notice 


! that they should be prepared with evidence of demand for electric 


current. The clerk (Mr. C. E. Wilson) stated that he could not give 
definite information on that point, but he referred to the fact that 
electric lighting works had been established at West Ham and 
Barking, and both of those authorities had originally under-esti- 
mated the demand for current, aud consequently were now applying 
for further borrowing powers for extensions, No canvass had 
been made, no petitions had been received for a supply of 
eurrent and no public meeting of ratepayers hal been held 
on the subject. Most of the candidates for seats on the Council 
had made the subject the chief plank in their election plat- 
forms. Mr. Wilson also said that they proposed to supply current 
for working a system of electric tramwava, which the Council 
were about to construct. Technical details were submitted by the 
electrical engineer, Mr. W. C. Uilman. The surveyor (Mr. W. H. 
Savage) having mentioned that it was the Council's intention to do 
as much of the work as possible in connection with the construction 
of the tram system, the inspector inquired where they were going to 
get the men from, and in what way they were going to set up a staff. 
Were they going to have a separate staff? And could he assume 
that they would do it by men entirely independent of the Council — 
that they would not draw upon the Council? The clerk said he 
understood the point well enough, but could not answer it. The 
inspector: You are going to borrow the money, and you cannot 
employ any man in your permanent staff under the Public Health 
Act to do the work with borrowed money. The surveyor: I have 
done this for years. Do you mean to say that this is illegal? The 
inspector : You read the Public Health Act, and there you will find 
it. If the electrical engineer is to have a separate staff there is end 
of it. The surveyor said the question would again come before the 
Council, when they might decide to do the work by contract, There 
Was no opposition. 


Fraud.—At Liverpool Police Court last week, Herbert H. Wall 
was charged with having stolen £12. 6s. 101., moneys of the Walsall 
Electrical Engineering Co., and also with having embezzled 
£72. 6s. 3d., moneys of the same company. Mr. Dale, who prose- 
cuted, stated that the prisoner had been employed by the Liverpool 
branch of the company as an electrical engineer. On 20th ult. he 
sent in a wages sheet to the head office for £50 in wages, which was 
ascertained to be £12 in excess of the amount really pavable. Onthe 
following day he went to Harrogate, where, it was alleged, he had 
received £24. 2s. 1d. on each of three days for wages of fictitious 
workmen. The defence was that prisoner had yielded to temptation 
and had lived beyond his means. Mr. Dale said the defalca'ions 
amounted to over £500. Six months imprisorment. 


Halifax.—An inquiry was held here on Wednesday, by Mr. A. P. 
Trotter, on behalf of the Board of Trade, into the application of the 
council to borrow £49,217 for electric tramway purposes It was 
explained that of the sum required £10,656 was for tramshed, 
£10,431 for purchasing aud fixing 570 poles, £18,000 for 30 car 
bodies and trucks, and £6,500 for equipment for the 13 miles of 
tramway. Mr. Trotter urged the necessity of the cars being fitted 
with suitable guarda. 

On Friday afternoon last Mrs. J. T. Simpson performed the 
ceremony of starting one of the Parsons steam turbines, which have 
been put in by the Corporation. The chairman of the Electricity 
committee (Ald. D. Woodhead) said he was sanguine that at the end 
of the present financial year they would be able to reduce the price 
of current from 5d. to 4d. 

Harwich.—The Council have transferred their electric lighting 
order to the Harwich Electric Lighting and Traction Co, (Limited), 
the consideration being the payment of the cost of obtaining the 
order (£300), and the company undertake to establish electricity 
supply works for public and private lighting, and also to construct 
electric tramways 1n the district. 

Hastings.—The Corporation have agreed to support Mr. W. M. 
Murphy’s proposal to apply for parliamentary powers to construct 
and equip electric tramways in the borougb. 

Hendon.—The Electric Lighting committee, having considerel . 
Mr. Robert Hammond’s electric lighting report, recommended the 
Council to adopt scheme B, estimated to involve an initial capital 
expenditure of £38,500.  Considerable discussion arose upon tlie 
déc d. of this report last week, ana ultimately it was referred 

ack for further consideration. 

Hexham. —The Council will oppose the application of the Northern 
Counties Electricity Supply Co. for a provisional order. 

Hove.—The Council have instructed their surveyor to prepare a 
scheme with estimates for giving effect to the Aldrington electric 
lighting order. 

Jarrow.—The Council have decided to engage an electrical expert 
to report upon the terms submitted by an electric lighting company 
for the erection of electricity works. 

Kettering.— Prof. Kennedy has been retained by the Council a3 
consulting engineer on electric lighting matters, and will shortly 
present a report. 
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Lancaster.— Proposals are before the Lancaster and Morecambe 
Councils for the purchase and joint working of the Lancaster and 
District Tramway Co.’s undertaking. Committees have been 
appointed by both Councils to consider the scheme, which includes 
the introduction of electric traction on the lines. 


Leith.—The price of electric current has been reduced 1d. per 
unit, and in view of the increasing number of customers of the elec- 
tricity department a new steam dynamo is to be put down at the 
works. 


Light Railways.— At the Board of Trade offices, on Tuesday, the 
objections to the confirmation of the Dudley and District Light 
Railway Extension order were considered. The objectors were the 
Worcester County and the Stourbridge District Councils, who, by 
counsel, said they considered that part of the road to be traversed by 
the light railway required widening, and if this were not done it 
would be a public danger. The Commissioners decided that Foster- 
road, Sturbridge, should be widened to 23ft. at the cost of the 
Pee but any further widening should be by agreement 

etween the parties. It was contended for the Councils that, as 
there was a steep gradient of 1 in 15, it was necessary to have 206ft. 
carriage-way and 5ft. pathway. Mr. Sydney Morse, for the promoters, 
objected that this extra width would be very expensive, inasmuch as 
it was not scheduled in the order, and if the Board ordered it to be 
done the owners could put a prohibitive price on their property. 
They had already agreed to spend about £10,000 on the new 
Kinver light railways, and the public had asked for extensions, Lut 
if the present objection were insisted upon the promoters would drop 
the scheme. Sir Courtenay Boyle, while considering the widening 
desirable, could not say it was a necessity. He sugvested that, if the 
parties could get the land at a reasonable rate, they could come again 
to the Board to have the matter settled, and this was agreed to. 

The Light Railway Commissioners held an inquiry at Wolver- 
hampton on Thursday last into the application to construct a light 
(electric) railway between Wolverhampton and Bridgnorth. The 
promoters were the Wolverhampton and Bridgnorth Light Railway 
Co., for whom Mr. C. A. Cripps, Q.C., appeared. He said the scheme 
was one of the most truly light railway schemes that had ever come 
before his notice, and was a scheme contemplated under the Light 
Railways Act. All the local authorities had approved it, and the 
Earl of Dudley was the only landowner who had lodged an objection. 
Objections were also made by the Great Western and the London 
and North-Western Railway companies. The Commissioners thought 
“a line without junctions would not be of permanent benefit to the 
district and might stand in the way of other schemes," and, conse- 
quently, they could not recommend the granting of an order. 

The Light Railway Commissioners have rejected the application 
of the British Electric Traction Co. for powers to construct additional 
electric tramways in Swansea and district. Particulars of the appli- 
cation were given in our last issue. 

English Industrials, of Manchester, propose to apply for an order 
under the Light Railways Act for the construction of a light (electric) 
railway between Beeford and Driffield, Yorks, 

The Rhondda Council will oppose the application of the British 
Electric Traction Co. for powers to construct electric tramways in the 
Rhondda Valley. 


Liverpool.—The tram lines from the Old Haymarket, along 
Victoria-street and North John-street to Lord-street, are to be 
reconstructed for electric traction at an estimated cost of £4,981 for 
permanent way and £729 for overhead equipment. The Walton 
electric tramway route is now ready for Board of Trade inspection. 


Loftus.—Proposals by the Northern Counties Electrical Co. for 
erecting electricity works are before the Council, and a special 
meeting wiil be held to discuss the matter. 


Manchester.— An inquiry was held here on Tuesday into the 
application of the Corporation to borrow £22,000 for acquiring 
additional land at Ardwick, upon which the Council propose to erect 
workshops, stores and offices for the electricity department. The chair- 
man of the Electricity committee (Ald. Higginbottam) having given 
particulars of the commercial success of the undertaking from the start 
the inspector congratulated the Corporation on the financial position of 
the electricity works. The city electrical engineer (Mr. C. H. Wording- 
ham) said the electrical undertaking of the Corporation had attained 
very large dimensions, and great developments were about to take 
place. The present arca supplied by the Corporation was, approxi- 
mately, 16 sq. miles. 'lhey were under obligations very shortly to 
increase that area to 45 sq. miles, roughly, and there was a likelihood 
that that would be considerably augmented. That included not only the 
city, but Moss Side, Levenshulme and Withington and other neigh- 
bouring districts. Upwards of 500 men were at the present time 
emploved in laying mains and in the maintenance of those already 
hid, and that number would have to be added to sbortly. The 
proposed buildings were, therefore, essentially necessary for the 
storage of cables, &c., especially as the committee would have 
presently to deal with the overhead equipment of the tramway 
undertaking. — The Electricity department also contemplated the 
question of street, lighting, 


The City Council had resolved that the * 


main roads along which the tramways would run should be lighted 
by arc lamps placed on the posts that carried the overhead equip- 
ment. "There was no opposition. 

Mansfield.—The Trades Association have passed a resolution that 
it is desirable that the Council should exercise its power under the 
Mansfield provisional electric lighting order. 


Maryport.—The Council will apply for a provisional order next 
session. 


Mexborough.— An inquiry has been held here into the application 
of the District Council to borrow £1,428 for the purchase of land for 
erecting electricity works. 


Moseley.-—A sub-committee has been deputed to report upon the 
advisability of applying for an electric lighting order. 

Municipal Corporations and Electric Powers Bills.—At the 
autumn general meeting of the Association of Municipal Corpora- 
tions, held at the Westminster Palace Hotel, on Wednesday, the 
Lord Mayor of Manchester moved the following resolution :— 

“That tbis association affirms the principle that, where local authorities 

have, with the sanction of Parliament, established, or are in course of estab- 
lishing undertakings for public benefit, and have not failed in the perform- 
ance of their duties, it is not right or expedient that any similar powera 
should be granted to companies within the area of such lozal authorities. 
That this resolution be referred to the Council, in order that they may 
organise an opposition at any stage to any Bill which may be promoted 
in Parliament the provisions of which are in contravention of the principles 
set forth in this resolution." 
His lordship pointed out that when large sums of money have been 
spent on electric lighting and other undertakings by local authori- 
ties, the ne derived the greatest possible benefit, as the 
municipal bodies borrowed at the lowest interest, and were able to 
carry out the work in the best possible manner. It was absolutely 
impossible for any limited liability company to come into the district 
with any prospect of the ratepayers deriving benefit from the 
competition. Moreover, in the big towns, the streets were already 
fully occupied with pipes and various water, gas, telephone and 
other undertakings, and therefore the corporations were justified in 
doing all they could to oppose these electric powers bills. The 
Town Clerk of Sheffield seconded, and urged that the corporations 
ehould make an organised representation before the committee ou 
Municipal Trading, when appointed. The Town Clerk of Blackpool 
was of opinion that the resolution did not go far enough, and movel 
to add the words, “or which otherwise interfere with the interests, 
rights, and powers of municipal corporations.” The Town Clerk of Leeds 
seconded. The resolution as it stood, would allow a company to lay 
their pipes through the streets of a town to connect districts on 
opposite sides of the local authority’s area. The chairman (Sir 
James Woodhouse, M.P.) urged the association not to speak with 
disunited voices, as a more than ever determined attempt to get such 
Bills throngh Parliament would be made next session, the success of 
which would be a very serious matter for municipalities. — Th: 
addition was agreed to, and the resolution as amended unanimously 
carried. 


Musselburgh —Terms have been arranged between the Town 
Council and the Drake and Gorham Electric Power and Traction Co. 
for the construction of an electric tramway between Musselburgh 
and Portobello. The conditions are similar to those under which 
the company unsuccessfully applied to the Light Railway Commis- 
sioners for an order, The Corporation retain the right of purchase 
as a going concern at 14 years, with four years’ profits added for 
good will. 

Neath.—The proposals of Messrs. Lewis and Fletcher, of Cardiff, 
for the erection of electricity works have been rejected by the local 
authority. 

Newington (London).—A report on the progress of the elec- 
tricity departinent has been presented by the Electric Lighting 
committee which states that they were enabled by means of current 
supplied in bulk by the South London Electric Supply Corporation 
to start operations on July 1 with the equivalent of 876 8 c.p. lamps 
connected. This gave an impetus to the undertaking, and on 
Sept. 30 the equivalent of 3,485 lamps was connected to the mains. 
On the advice of their consulting engineers (Messrs. Kincaid, 
Waller and Manville), it had been decided to put down two extra 
boilers, a 400 kilowatt steam generator and other plant at an estimated 
cost of £8,779 and also to lay cables in several additional streets at an 
estimated expenditure of £6,303. At the present time they had a 
total of 10,171 8 c.p. lamps either connected or awaiting connection. 
The capacity of the original station plant was 10,600 8 c.p., and it 
was, therefore, evident that before March next the station would be 
overloaded, and further extensions would be necessary. In view of 
the Vestry’s order being extended to the limits of the new borough it 
was desirable to provide a 400 kilowatt unit, as suggested by theic 
engineers, in preference to one of 300 kilowatts. The station was 
designed to accommodate plant capable ef generating current for 
40,000 8 c.p. lamps, but by increasing each additional unit from 
300 to 400 kilowatts the Vestry would be enabled to generate 
current equal to an additional 5,000 lamps, or to increase tle 
capacity of the station to an equivalent of 45,000 8 c.p. lamps. 
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50 meters at £10 each would also be required. The proposed exten- 
sion would therefore cost £15,642, as under :— Extension of plant at 
station, £8,779 ; extension of cables in side streets, £6,363 ; meters, 
£500. The committee believed the alterations and additions under 
the various original contracts would not exceed the sanctioned loan of 
£50,000. In conclusion the committee recommended the adoption 
of the report of the consulting engineers, that application be made to 
the London County Council for a further loan of £15,500 (repayable 
in 42 years), and that they be empowered to invite tenders in order 
to secure the delivery and erection of the plant in the station for use 
by next autumn. The committee further recommended that the 
general rate be charged with the cost of public street lighting by 
electricity at the price of 24d. per unit. These recommendations 
were adopted. 

Newport (Dundee). —The Tayside Electric and Gas Light Co., 
which was recently formed to acquire the local gasworks, and to 
establish electricity works for supplying current in Newport, 
oe &c., have decided to apply for a provisional electric lighting 
order. 

Newport (Mon.).—The Council have resolved to obtain Parlia- 
mentary power for equipping the local tramways electrically. 


Paddington (London).— At the Vestry meeting, on Tuesday, the 
agreement between the Vestry and the Metropolitan Electric Supply 
Co., which embodied the terms of settlement of the action brought 
against the company (stayed by consent), was ordered to be sealed. 
The agreement permits the company to lay their proposed cables 
from Willesden through the parish, but the company are not to be 
relieved from the obligations of their provisional order (1890). 


Portsmouth.—At the Council meeting last week it was decided, 
on the recommendation of the Electric Lighting committee, to obtain 
100 additional meters at £6 each. 


Post Office Telegraphs.—Major Wrottesley, R. E., superintending 
engineer of the southern district, has been withdrawn for service 
in South Africa, and this district will be in charge of Captain C. W. 
Davy, R.E., during Major Wrottesley's absence on military service. 


Preston.— The Tramways committee of the Corporation have 
presented a report in which they recommend that the tramways in 
the district should be equipped on the overhead trolley system, and 
that the tramway undertaking should be acquired and worked by the 
Council. 

Provisional Order Transfer.—The Lewes Corporation give 
notice of intention to transfer their electric lighting order to the 
County of Sussex Electrical Power Distribution Co. (Limited) for a 
pecuniary consideration of £550. Power is reserved to repurchase 
at two years’ notice after the expiration of 14, or any subsequent 
period of seven years. 

Ramsgate.—A report has been prepared by Mr. William A. 
Mel. Valon, C. E., borough engineer and surveyor to the Ramsgate 
Corporation, on the supply of electric current in the borough. Mr. 
Valon reports as (a) to the desirability of electric lighting being 
undertaken by the Corporation, or being placed in the hands of an 
independent body; (b) the probable initial cost in either case; 
(c) the best system to be adopted, having particular regard to 
extensions. The report is accompanied by statistics and data, 
which have apparently enabled the members of the Corporation 
to arrive at a final decision in this matter, as they have, since the 
presentation of the report, decided to apply for a provisional order. 
The system recommended is the low-tension continuous-current 
three-wire, at 440 volts, with a battery of accumulators of 280 
cells, Distributing cables are to be laid in wooden troughs, 
with bitumen filling. The station plant is to consist of two 
75-kilowatt dynamos, coupled direct to enclosed vertical engines, 
running at 350 revolutions. The total cost of the scheme is 
put at £26,230. It is proposed to fix the charge for current 
at 6d. per unit, at which price an income of £2,000 per annum is 
anticipated, representing tlie total capacity of the station. This 
somewhat rosy estimate is based upon two-thirds of the lamps wired 
being in use, which Mr. Valon states is the proportion ** borne out 
by practice.” The cost of running shows “that the installation 
cannot be expected to work at a profit for the first few vears.” For 
so large a town as Ramsgate, with its very considerable residential 
population, the plant capacity estimated above seems extremely 
small. The Corporation owns the gasworks. 


Redruth.—The Councils consulting engineer (Mr. W. H. 
Trentham) has presented a report in which he recommends the 
erection of municipal electricity works at an estimated cost of about 
£12,000. The undertaking, he estimates, would become a profit- 
earning one in its third year. A public meeting will consider the 
question. | 

Rowley Regis.—The Council have decided to waive their rights 
of purchase over the local tramways for 21 years provided the 
company substitute overhead electric for steam traction. 

St. Pancras.—A proposal of the Highways committee of the 
Vestry to accede to the application of the National Telephone Co. 
for leave to lay underground wires in certain thoroughfares in the 


St. Pancras district (in order to facilitate communication with 
adjoining districts, as well as the removal of overhead routes of 
wires), subject to the payment by the Company of Is. per 100 vards 
of each line of pipes (without prejudice to the Vestry’s right to rate 
the Company's property) was approved. 

Singapore.—The Municipal Council have before them a report 
from the colonial engineer (Mr. A. Murray) in which they are 
advised to engage an electrical expert to prepare an electric lighting 
scheme, with the necessary specifications from which tenders can be 
invited. 

Sittingbourne.— Electric lighting powers are to be applied for 
nexí session. 

South African Telegraphs.—It is further announced that tele- 
grams for Natal are subject to military censorship, and are only 
accepted at senders risk. Telegrams in code or cipher for Natal 
are not delivered without the production of the code, and are not 
accepted for any place in Cape Colony or that is reached through 
Cape Colony. Telegrams in secret language for places in South 
Africa, including the Transvaal and Orange Free State, are not 
accepted for transmission viå Aden. Telegraphic communication 
with Rhodesia and British Central Africa is interrupted with Mafe- 
king and bevond. These telegrams are, however, forwarded by 
post from Delagoa Bay and Mosambique to Beira, from which place 
they are transmitted to their destination. 

Southampton.—The Corporation will apply for a provisional 
order to construct three additional lines of electric tramway. 

Application has been made for sanction to borrow £55,000 for 
extensions of the electric lighting undertaking. 

Southend-on-Sea.—In connection with the scheme for the con- 
struction of light (electric) railways in this district, the Council have 
authorised the use of the overhead trolley system, and the borough 
surveyor has been instructed to prepare the necessary plans and 
Specifications with a view to inviting tenders, and the electrical 
engineer (Mr. J. B. Mitchell) has been instructed to prepare specifi- 
cations for the electrical equipment of the line. The Light Railway 
committee have also been empowered to arrange with Mr. A. H. 
Gibbings (to whom the Southend provisional order has been trans- 
ferred) for a supply of electric current for the working of the railway 
at IId. per unit. 

Southport. —4A new steam alternator was started by the Mayor on 
the 11th inst. in the presence of a representative gathering of coun- 
cillors and ratepayers. The chairman of the Electricity committee 
gave an account of the progress of the undertaking. At present the 
capacity of the plant at the generating station (he said) was 
2,000 r.H.P., capable of supplying current to the equivalent of 
40,000 8 c.p. lamps at one time. There were about 40 miles of 
distributing mains, and connections were being made at the 
rate of 10,000 8 c.p. lamps per annum. In addition, the Corpora- 
tion had ordered two traction sets of 250 fl. P. each for their proposed 
electric tramways. In March, 1895, there were only 72 consumers, 
while now there were over 600. New consumers were being added 
at the rate of 200 per annum, representing 10,000 lamps per year. 
The capital expenditure of the original scheme was £15,000, and now 
it was £90,000, while the profits had grown from £175 in the first 
year to over £2,000 last year. At the same time the price had been 
steadily reduced so that the average price per unit, which in 1895 
was 6 96d , was last year 4:09d., or a reduction of nearly 3d. per unit. 
The Mayor paid a tribute to the ability and skill of their electrical 
engineer (Mr C. D. Taite) and his staff. 

. An inquiry has been held on behalf of the Board of Trade by 
Mr. A. P. Trotter, into the application of the Corporation to borrow 
£66,000 for the constructon aad equipment of electric tramways. The 
deputy town clerk (Mr. E. S. Harper), who appeared in support 
of the application, asked that the period of repayment be extended 
over the full term of 30 years. The borough electrical engineer 
(Mr. C. D. Taite) gave technical details. "The electrical equipment 
was estimated to cost £20,364. There would be nine double-deck 
and six single-deck cars at £575 each, and four trailers at £250 
each. The cost of constructing the single lines was estimated at 
£20,981, and the double line £12,438. Car sheds and offices would 
cost £6,000, and alterations to roadway £1,800. Allowing 10 per 
cent. for contingencies, this brought the total to £45,636. Plans and 
specifications were submitted by the borough surveyor. There was 
no opposition. 


Stamford.—An electrical expert is to be called in for the purpose 
of advising the council a3 to the desirability of obtaining a pro- 
visional order. 


Telegrams for Madeira.—Telegrams in code or cipher are not 
accepted in the United Kingdom for Madeira, 

Telephone Municipalisation.—The Hanley Town Council have 
appointed a committee to confer with representatives of other Pottery 
towns as to the provision of cheaper telephonic communication. 

The Pollokshaws Council have unanimously approved of the 
application of the Glasgow Corporation for a licence to establish and 
work a telephone exchange, Pollokshaws being included in the 
Glasgow area. 
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The Reserves and the Transvaal Crisis.—Messrs. Willans 
and Robinson have arranged to keep open the situation of each 
reservist in their employ who has been called up, until the 
conclusion of his service, and for a reasonable time thereafter in case 
of ill-health. Time served with the colours will count towards the 
company’s long service bonus scheme. The compauy will also make 
wives and families the same allowance as is made by the Govern- 
ment, viz, wife 8d. and each chill 2d. per day. Exceptional cases 
of distress are to be dealt with separately by the directora. 

The directors of the Chloride Electrical Storage Syndicate, Clifton 
Junction, Manchester, have also resolved that for a period of three 
months half. pay shall be paid weekly to the wives and families of 
army reserve men in the Syndicate's employ who are ealled upon to 
rejoin the forces during the present crisis, and employment is assured 
the men on their return. 


The Sheflield Tramways committee will keep open the places of 


all reserve men in their employ who have been called out to South 
Africa, and pay their wives half wages during their absence. 

The employés of the Brush Company at Loughborough (about 
1,200 in number) have decided to contribute one penny per head 
weekly towards the support of the families of the army reserve men 
who have been called out from that town. 


Thornaby.—A sub-committee has been empowered to negotiate 
with the Stockton Corporation for a reduction in the price of gas, 
and at the same time to obtain particulars of the cost of establishing 
electricity works. 

Vestries versus Companies.— At Tue:day’s meeting of the St. 
Luke's (London) Vestry, the Works committee reported that they 
had had under consideration the question of the powers possessed by 
the Vestry to impose conditions with regard to works erected under 
the Electric Lighting Acts and provisional orders in force in the 
parish. Inquiries had been made of other metropolitan authorities 
as to their practice when an application was male by a company 
(whether or not possessing statutory powers to lay mains, pipea, 
wires, Ke.) as to whether any condition was made that the 
company should, at their own cost and without compensation, 
take up, alter or direct any such pipes or wires as the Vestry 
may require. From the replies received it appeared that very 
few of the London local authorities had any such agreement, and 
those only with companies not possessing statutory powers. The 
solicitor to the Vestry (Mr. Wylde) and the surveyor (Mr. Harley 
Heckford) recommended that no such condition should be imposed 
as, under the Electric Lighting Acta, the Vestry would possess no 
power to enforce it. The committee recommended that no further 
action be taken in tliis direction, and this was approved. 


Wakefield.—At their meeting last week the Corporation, on the 
recommendation of the General Purposes committee, decided to 
proceed by private bill to obtain powers to construct and operate a 
network of electric tramways. Mr. Robert Ilammond, who designed 
the municipal electricity works, has been retained to prepare plans 
and estimates and to undertake the usual Parliamentary work in 
connection with the bill. The scheme involves the construction of 
about 15 miles of track and embraces the principal area, as well as 
the outlying districts and neighbouring towns and villages. 


Wigan.—The Local Government Board have sanctioned the 
borrowing of £85,000 for electric lighting purposes, and have 
intimated to the Couucil that it is contrary to practice to sanction the 
borrowing of money by a local authority in respect of land already 
vested in that authority, and that, therefore, the Doard has exelu lel 
£5,000 included in the estimates for the site which should be rented. 
The Electric Light and Tramway committees are to be united. 


Dinner. — The annual staff dinner of the Electrical Power Storage 
Co. was held on Monday at the Holborn Restaurant, London, when 
a company of 48 sat down, under the presidency of the chairman 
(Mr. J. Irving Courtenay), supported by Mr. F. Green, a director of 
the company. A pleasant evening was spent. 


— 


COMPANIES' MEETINGS AND REPORTS. 


— 
Western and Brazilian Telegraph Co. (Limited). 


The report of the directors for the half-year ended June 30 states that 
the total earnings amount to £66,494. 83. 8d., against £72,692. 138. 10d., a 
decrease of £6,198. 5s, 2d. compared with the half year to June 50, 1898. 
The working expenses amount to £45,730. 83., against £43,179. 1s. in the 
preceding half-year. Including the amount brought forward and the 
dividend receivable upon shares held ia the“ Platino " Company, and after 
providing for income tax, the balance to credit of revenue is £52,001. Es., 
from which has been deducted £8,020. 2s. 4d. for interest on Debentures 
and Debenture Stock, and £1,079. 10s. has been placed to Debenture Stock 
Redemption Fund, leaving £29,901. 10a. 8d. The directors recommend 
the payment of 4a. per share, free of tax, for the half-year on the Ordinary 
shares, leaving £1,421. 18s. 8d. to be carried forward. Iu the case of 
shares, which have been divided into Preferred and“ Deferred,” the 4s. 
per share will be payable, 3s, 9d. to the Preferred" and Sd. to the 
“ Deferred " shareholders. 


The shareholders in this company, representing about 95 per cent. of 
the capital, having exchanged their shares for shares in the Brazilian 
Submarine Telegraph Co. (Limited), it is now proposed to liquidate the 
Western and Brazilian Telegraph Co. An extraordinary general meetir g 
will be held for this purpose. 


Brazilian Submarine Telegraph Co. Limited. 


The report of the directors of this company for the half-year to June 
30, 1899, announces that the revenue for this period amounted to 
£119,560. 12. 2d. and the working expenses to £21,999. 3s. 4d. After 
providing £3.200. 53. for debenture interest und sinking fund, and 
£1,725. 18a. 6d. for income tax, there remains £92,435. 5s. 4d., to which 
ia added £15,801. 9s. 4d. brought forward, making £103,236. 14s. 8d. 
Further expenses in connection with a closer working union with the 
Western and Brazilian Telegraph Co. (Limited) and the Loudon Platino- 
Brazilian Telegraph Co. (Limited), £635. 98. 5d., and a quarterly interim 
dividend, amounting to £50,893. 193., have been paid, and £20,000 trans- 
ferred to reserve. The directors recommend a final dividend of 3x. per 
share, making, with interim dividends, a total of 6 per cent. for the year, 
and also the payment of a bonus of 2s. per share, both free of tax, which 
together will amount to £51,639. 10s., leaving £5,052. 168. 3d. to be 
carried forward. The dividend and bonus will be payable on 26th inst. 

Shareholders in the Western and Brazilian Telegraph Co. (Limited), 
having sold to this company about 95 per cent. of the share capital of the 
former company, steps are being taken to acquire the remaining interest. 
Notice of an extraordinary general meeting, at which this matter will be 
dealt with, is imminent. 


Cuba Submarine Telegraph Co. (Limited). 


The report of the directors for the half.year to June 30, 1899, states 
that the total receipts amounted to £25,027. 2s. 8d., and the gross expen- 
diture to £7,257. 23. 10d., leaving £17,769. 198. 10d., which, added to 
£4,212. 7s. 8d. brought from last account, leaves £21,982. 7x. 6d. to credit 
of revenue. The traffic receipts show a decrease of £8,738. 128. 10d., 
compared with the corre:ponding period of last year, when they were 
abnormally large owing to the Spanish-American war ; £4,000 has been 
added to reserve, which now stands at £128,000. The dividend on the 
Preference shares will absorb £3,000. and leave £10,982. 7x. 6d., out of 
which the Directors recommend a dividend at the rate of 6 per cent. per 
annum, and a bonus of 2s. per share on the Ordinary shares, both free of 
tax, £4,582. 7s. 6d. being carried forward. 

The company's cables continued in. good working order until the begin- 
ning of the current half-year, when the Cienfuegos-Cape Cruz section 
became interrupted, the Cape Cruz-Manzanillo section has since also given 
way, and arrangements are now being made for their repair. 

The directors are in communication with the Foreign Office as to the 
company's claim for the cost of repairing the cables damaged during the 
Spanish-American war. 


COMMERCIAL DEVELOPMENT CORPORATION (LTD.)—At a meeting of 
this company Mr. A. R. Harvey said that during the past year the 
directors had succeeded, notwithstanding the expensive but successful 
litigation and determined opposition, in putting the company into a strong 
financial position. In regard to the sale of their American and Canadian 
patents to the American Alkili Company, the directors of the American 
Company were men of the highest financial standing and commercial 
influence, and the subscribed capital of that company was ample to 
establish works on the largest scale. Owing to the natural advantages of 
the position of the works the raw material would be obtained and the 
products distributed at the lowest prices. Contracts had already been 
entered into for the supply of electric power at a price which would enable 
the American company to successfully compete with anyone else in the 
market. 


MONTE VIDEO TELEPHONE CO. (LTD.)—1he directors’ report for the 
year ended July 31, states that there was a net profit of £8,227. 12s. 6d., 
after providing for working expenses in Monte Video and London and 
writing off amounts for bad debts, depreciation of stock at Monte Video 
and ottice furniture. To this should be added £2.602. 14s. 24. from last 
year, having an available balance of £10,830. Cs. 8d. The directors propose 
to transfer £2,500 to reserve and recommend that, after piyment of the 
full dividend at the rate of 5 percent. per annum on the Preference shares, 
a dividend at the rate of 2) per cent. per aunum on the Ordinary shares, 
to carry forward £2,258, 3s. 5d. Tne result of the year's business shows 
substantial improvement, the increased revenue having been obtained at 
but slight increase in working expenses at Monte Video, which includes 
the cost of efficient maintenance of plant. 


WINCHESTER ELECTRIC LIGHT AND POWER CO. (LTD.)—The annual 
meeting of this Company was held at Winchester last week, when the 
interim report of the Directora was adopted and the retiring directors 
re-elected. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— — 


ALLIANCE FIRE APPARATUS CO. (LTD.) .—- This company was registered 
on September 22, with a capital of £5,000, in £1 shares, to acquire the 
business carried on at. Goldhawk Works, Shepherd's Bush, and elsewhere, 
as J. E. Spagnoletti and Crookes, to act as agents for the sale of American 
fire-preventing and extinguishing apparatus, and to carry on the business 
of electrical and general engineers, &c. "The first directors are: —H. S. 
Smith, J. E. Spagnoletti and G. L. Beasley, 
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is entitled for Italy, and to carry on business as electricians and electrical 
engineers, makers of lamps, switches, dynamos, and other electrical 
apparatus, &c. 

HIRAM 8. MAXIM AUTOMOBILE SYNDICATE (LTD.).—This company 
was registered on Oct. 15, with a capital of £35,000, in £1 shares, to 
acquire certain inventions by Hiram S. Maxim relating to motor carriages 
and other vehicles, to manufacture and deal in motor cars, electrical and 
other machinery and apparatus, to carry on the business of suppliers of 
electricity and other motive power. 

PRISM GLOBE CO. (LTD.).— This company was registered on Oct. 7, with 
a capital of £50,000, in £1 shares, to manufacture and deal in prism globes 
and shades, and to carry on the business of glass blowers, mechanical and 
chemical engineers, manufacturers of electrical apparatus and appliances, 
suppliers of electricity for light, heat, power or otherwise, &c. The 
subscribers are E. W. McBride, H. M. Sty ler, P. S. Booth, A. S. Brewis, 
T. Chadwick, J. H. Pontefract, and C. F. Brierley. 

URMSON AND THOMPSON (LTD. ).—This company was registered on 
Oct. 7, with a capital of £15,000, in £1 shares, to acquire and carry on the 
business of Urmson and Thompson, and to carry on the business of engi- 
neers, electricians, machinists, &c. The first directors are Mrs. A. Urmson, 
A. Urmson and J. Urmson. 

WEST LONDON AND PROVINCIAL ELECTRIC SUPPLY CO. (LTD.).-— 
The statutory return to Sept. 27 has been filed. "The capital is £150,000, 


BARCELONA TRAMWAYS CO. (LTD.).—Subscriptions are invited for 
£48,100 44 per Cent. Redeemable Debenture stock, and £50,000 5 per 
Cent. Cumulative Preference shares, of £10 each, in this company. "The 
proceeds of this issue are to be applied to the conversion of the Company's 
system from animal to electric traction, for providing 40 additional 
electric cars, &c. The lists close on Monday, Oct. 23. 


CITY AND SOUTH LONDON RAILWAY CO.—A meeting of this Com- 
pany will be held at the offices, 46, King William-strest, London, E. C., on 
on 3lst inst. at noon, to approve the conversion of the existing 22 500 
ordinary shares, numbered 1 to 22,500, into consolidated stock. 

CROYDON TRAMWAYS CO. (LTD.).—The agreement for the sale of the 
undertaking to the Corporation has been approved. The Corporation 
propose to obtain powers to reconstruct and extend the present system 
and to adopt electric traction. 

HAMBLET'S BLUE BRICK CO. (LTD.).— The transfer books of this 
company are closed from Oct. 18 to 25 inclusive. Dividend warrants will 
be sent out on Nov. 1. 

INDO-EUROPEAN TELEGRAPH CO. (LTD.).— The directors of this com- 
pany have declared an interim dividend for the half-year ended June 30 
at the rate of 5 per cent. per annum (free of tax), payable Nov. 1. The 
transfer books will be closed from 17th to 31st inst. inclusive. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
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88,321 10 2/6 West wir Mud DUM 1} 1 1} 1 in May aud November RA i 
34,563 10 6/0 Do. 6 per Cent. lst Preference. LL = a = ~- 10g 10 10 10 511 6 " " 1g 10;*; 
pas * — 6/0 " Do. 6per Cent. 2nd Preference „m. = = ~- 8j 94 8 94 6 6 3 J 94 — 
£339,731 4 Western & 4% Debenture S lock 104 107 104 107 815 0 — and December ns v 
158,109 1C0 6 *Western Union 6 per Cent,Sterling bonds Tod. m 98 103 98 103 610 6 arch & Septem! er = ial 
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PREVIOUS Price |BATS PER | BUSINNGS Don 
AMOUNT | LAST ' dnesda CENT. DIVIDEND DUB. DURING WEEK 
tem | ene | Ber vam. wirr Paton | Wednesday, fe. Bone mE 
RA. | DEND. | 
TELEPHONES & s. à. Highest | Lowest 
44, 0 | Ohi Telephone (fully paid) —---.-----| B 3 T oC Wel eee ee oe E 
924 850 m in. Consolidated Telephone Const. & Manufacturing à i i October. cmm E = 
71,000 1 = Monte Video Telephone dun =. a 2 „ PIED i 1 1 A 3 à = 
1. 000 1 aus Do. 57 Preference.. 9999920900 QD db XO dD aD as oo 5 tł 5 53 5 14 3 February e August by. 8 
490,000 6 8/0 Nations! — 2 ee eee eis PE 77 oe 18 14 18 14 46 9 ry) ee . =s 
1803 T 00 Do. 87 3 3, --.| 14 18 M 4 59 " " " 
so | 2 | Do 2 Non-Cumulativetrd Pri . & OF P aM [i£ 2 sua Dede i 155 
1,327,471 | Book | BZ |* Do. Debenture Stock 31 (red.) 2 M B 1 6 0 O | April and October. - - 
14 1 | go Putat RiEFeacec--z--zz2z-c2| d (4 | (d (à ju i Denia 8 
4170 847 Stock | 6% |* Do. b per Cent. Debenture Btock {reå.) ——..| 104 107 14 107 | 41511 | June an i E 
ELECTRICITY SUPPLY COMPANIES. 
Bl'ckh'th & Gr'nw'ch D'st'ct Elec.Lt.Ord.(16s pd.) 2 1 1 ] - - - ee 
9985 10 7/ | Bournemouth and Poole Electricity Suppiyord .. 18 183 13 183 318 5 - - - 
6.000 10 4/6 Do. R Kap per 7 e ere ae " " " 6 i n - vs x 
! ensing . = e - 
10,001 | d : is 9 ber Cont. Preferenc * ei Du 3 » n J 163 810 0 | March & Septembe 9} - 
000 Icutta Elec. Supply Ordinary 3 - - : : 
3 000 | B 4/0 Ad Orois #00 m SupplyCorp...| 10 11 10 m 4 110 | February & August - aii 
£0,001 5 $ 5 T 3 i ) E 2 a 
£100,000, Bock | 4X Oniesgondlsonlt Mort bg Soyot Gol Bonda(red)..| 100 110 100 110 | 41911 April and October. - 
$1,200,060, $1000 | 5 Chileno don Elec. Lightirg Ord n 12 H 12 | 6 0 0 | Fobeusry& Augus | 11% I 
20,000 13 Ub e. 4 Cumulative Pret. 222i 18 79; 13%} | 4 811 | January and Juy — 137 165 
40,000 | 10 ex |. n 2 Debenture Stock (red.) TE 195 180 125 18) 317 June and December T T 
4400,00 ; Book | 5% Do. 71 ‘don & Brush Prov. Ord- TTT 101 111 10 11 e - 1013 10j 
40,000 10 ie County of Lon i 18 14 15 14 4 5 9 | March & September 13% 135 
20,000 | | 99 Do. $1» Deb. Stock Gerte, 807 to bo pd T 81 81 81 - 834 823 
£200,000: tock 7/8 Do. 4)7 Deb.StockCerts be pd.) red. 8t i: + * * z = 
16,000 | 5 10 Mensington . r. ES x - 12 : 81 £ | January ond July — i - 
| 6 escoa © 00 om om da dD „ GD a E! s A i e 
119.900 | : is London Wlectric Supply Ordinary a amo. 91 a 8 A i i = 671 "i 
1o00 | stock | 4X | Do: az ist Mort, Dabo 25-72. gos! 19 | 19$ 107 | 815 1 |Meh.Junrgept,Dec i | i 
62.500 | 10 60 | Metropolitan Elec. Supply Ord. (Nos.1t062,600) | 18 1 ae ae 3 R xi aes 
2,500 10 7/71 Do. 457 Deb. Stock Firat Mortgage’ sarde a ai 217 119 815 7 June and December |. z 
:6,452 10 6/0 | Notting Hill Electric æ m m m o9 «n am en ve 7 ei 1 8 9 0 a 2 2 
10, 000 | B 6/0 Oxford Electric Ordinary. 6 %%% „ % „%%% %% „„ „% „%% „„ % „% „ „ „ f i 8 i 9 1 10 e - a 
89098 l 5 | Biver plato El Ii. Mchn. Ltd Fin Hor. Bb. e 20 85 90 bll l - - - 
430,070 | Stock | 5% | RiverPlate El. Lt lic Slat Mor. Deb. - 0 180 160 180 4 811 — = 
150,000 | g100 $2 Bo al Electric 17 beard of Montreal Shares 101 106 108 16 4 5 9 April and | October . x "i 
| 0 è œ 22 — — 
E 105 ‘ at Bt. James A pal Pall Mall Electric Ord nary x richt“ 16 17 15 2 l s : e & 1 tsi ri 
0,000 8 WE o ne eee eee 44 pay 31 p" 3i 4 " = i 
l an ou ndon Elec ary pua : 
8890 | : 6/0 | Westminster Electric Supply Ordinary — 144 155 | Hi 8 317 5 Maroh & September ; 154 = 
ELECTRIC MANUFACTURING, &o., COMPANIES 
.. | Aron Electricity Meter 6 per Cent. Cum. Pref. .. 1 i 1 i " 8 i = 
1751000 : 6/0 | British Insulated Wire Ordinary .......... cso. 11 12 10 163 i 5 i 35 5 Be 
27,500 5 8/0 Do. ea s Preference 11 tł 11 Y: 414 1 September ~~. 2 » 
bre Pu | De. CES RU Peet Nem Onan ce à — 11 1 [511 25 2h 
9 5.000 $ 1/2 Do. © per Cent. Pref. Non-Cam K.. 10) 113 169 13 s 19 10 | Tebruary & August 1l: 119] 
20-8 A , , NT M Iri EE. 
£50,000 | Bock | 44% lender's Coble Consteuoton OCA SSi 131 14 133 .4 | 535 " " 14} 184 
8209800 : me ‘otis 27 1 Cumulative n n 6| 6 51 6 E 2 = 
20,000 6 15 . 5 | 818 3 | November and May | . = 
Ist Mort. Deb, (rod) „e.e = = se ~ +- 112 115 112 1:5 
500% 1 Sia Castnor-Keiiner Alkali Co. (fully paid) L L} 1 HH 516 6 = * i 
60,000 1 iid. | Chadburn's Ship Telegraph Ordinary ...e = æ... 1 T 1 11 ere - < 2 
. 60,000 1 lid F oe Pre eec 3} i $i | | 410 9 | January ana July .. 813 T) 
£100,000 100 6% 5 De. å as N Mort, Deb. (red. d RR ome} 10 A 1 i “i oa a = " 
8 visa and Iimmins 0 per cent, Cum. Pref ee 
90,361 5 | u Baison and Swan United ("4^ Bhares) (48 paid) . 2 A „ -—— m = 
2 9 . = eb 99 (UD o0 Guo *» o oe —— us 
230700 Sion | 6X Do. 4% Mortgage Debenture 8 ook (red.).. 95 97 95 97 426 Tune and December 96 - 
26,100 b 6/11* | Bdmundson s Electric. 5, rie aN pd). 6 5} 5 tà 1 January D. iussa ax 
1 1727 Electric Conssrastion: Do. (Limited) — H 21 3è 3 ie 0 ee 3 = 
a 0. | d n am ve ref ‘ s VVV 
1 0 ck "^ Do. 47 First Mortgage Deb. (red.) . 103 108 103 106 816 0 | January and July ., | 103 1 5} 
15,000 10 8/0 —— Telegraph orks rdinarg « «ac = - =. - * R > = 
3,000 10 9/4 Do. 7 1 Cent, Preference X ree AP i ud a ii 155 8 E : = 
ep ice | meee |e ia Rubber, Gutabercher do, Works . 1 42 31 — 3i 48 1 " 2 - 
6)000| 10 ae Ru rpg eite roha, &3., : JE 5 soe cde 3 16 11 Merck & September 8 y 
7,350 13 1340 Telegraph Apes e M Matatonanos -— JM 105 inj. Jes dude = 16 10; 
prd" E 4720 Do: Manufacturing Ordinary 53 1 at + 61 h H i - Pit 5 
: 2 0 0. i e . . e ees d apes æ LÀ 
ER Igel 3 DE pete] A] s 
: iulative Prefere es.. œ æm Xt ‘ 
2100.00 | Stock ax Do. 44% First Mort Debs . 103 105 108 108 818 s | Mayand November 171 1065 
ELECTRIC RAILWAYS, TRAMWAYS, &o. 
21 819 2 as oe 
12.000 10 6/0 Blackpcol and Fleetwood Tramways æ.. a. - 19 21 19 E: 
37 e Brisbane Tramways 5% Debs. — 2 «S T 1.8 101 10) 415 4 m - 
351000 110 1^ Bristol Tramways and Carriage Ol.. $3 21 23 21 217 2 | February and August re = 
k 25,000 Nx Do. Cum. Pref. (£1 paid) TIT — 4} 4) 1180 11 8 7 8 z m E 
BLOU coo Stock 4% Do. 47 Debenture *"92 os Qm an — @ as 118 118 13} 171 6 U 0 € 17} 17 
60.000 9,0 | British Electric Traction Ordinary ........— - 11 1 i 1 14 141 18 
30 900 10 6/0 Do, 6% Cum. irar (Nos. 30,001 to 60,000) 1200 i 1275 ey 3 - 1234 - 
erp — as090920 99999 «pubes e 2 
99 000 oe 175 Buenos Ayres & Belgrano 6% A Cum. Pref. a. | 5 bk 5 o$ 6931 - A 61 
262588 Btok 67 Do. ae. WL Deiat ses ia] du» qat | deb Gut dad Z TE 
£35,250 lu 8/0 | Central London Ordinary a.e =.= «= -= 10 104 10 10} $17 4 | June and December 
: Do. LII PP oe . koe x nd 
£630 (00 ki 447 City and Scuth London Rafiway Con, Ordy. — = 61 63 63 68 3 4 6 | January = July - = = 
&? 500 10 m 1750 (y os. 1 eost 200) amets i 6 l 35 u n - 
pi Do. 9. (Nos. 22,501 to 60, 000) (4 - js a 
10000 2o BY Do. 6% Perpesust Freterenoe (1591) == =.. 14 16 th m 8 6 8 | January and July - 5 "e 
i81 101 Btock 47 $4 (X Perpetua, Debentare 2 3 - 132. in 132 wi - 19 : May "y Rorember - - 
30,009 10 7 Impera 7 Peeters 8 555 m it 24 : i 10 ur mM" ku < i 
" . (9 Ge QD e GD «D aD 42 +: ¢ nu an á mA a 
£200,000 | Stock | 447 Do, n Debenture oun TT" ile us m as 3 i : pe M P 4 A - 
87,5] 10 94 „ 3 Ordinae 7 i 184 i i3 812 9 antag " = < 
125000 Set 41 Do. LYA Debenture = os e» is ipm - «amos 104 106 104 106 810 4 January and J Toe " i: 
24 000, B5 = New General Araction Ordinary x @ ones „„ %% „ „% „ „ u 1i Hd 4 b "9 1 May 8 63 a 
80,000 B 6,0 Do. 02 Cemulative Pres LL TP b 5g 14 "d x 
18,334 10 For eria Pacer re Ord. a= = = «œ m m m th lái 10 as id - 5 
0 u re -- Ge GOD WD c» em Gm D aD QD qm om -— 13 
48855 od 2 Waterloo and City Ordinary „ 100 108 10. 104 218 0 | Jume ana December 1023 100 


* In calculating the yield on this security, allowan `e has been made for accrued interest, but not for redemption. 
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